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INDEX TO VOL. XXXVII. (New Series) 


NOTE.—General Articles, Correspondence, and Companies’ Meetings are indicated by heavier type (thus, 290) than the Notes 
and Business Notes, references to which are shown by light type (thus, 290). 


A. 


Acceleration and Accelerometers, A. P. Trotter, 513 
Accidents, 77, 104, 464, 570, 571, 788, 793, 903, 9243 

also see ' Tramway Cases” in LEGAL INTELLI- 
i GENCE ; also ELEOTRIO TRAOTION 


Accumulators, eto. : 
Applicaton to Public Institutions, F. Crawter, 
Boosters for, 92, 184, 262, 699, 743, 838 

i ‘Cadmium Cell, The, 757, 829 

Ki Charging of, from Alternating-Current Circuits, 509 
Chloride, The, 665 

^at Dartford Electricity Works, 227 

..Economie Considerations in the Employment of, 

J. R. Salter, 400, 528 

Edison, The, 1, 829 

t Hart, The, 199, 350 

at Poplar Electricity Works, 835 

& Questions and Answers on, 

Ll PROBLEMS, ETC, 

Rectifier for Charging Small Batteries, 614 

Regulation of the Pressure of Discharge of Lighting 

ugh Batteries, 706, 743 

I$ Silvertown Company's, 730 

» a Traction, 1, 40, 45, 147, 267, 400, 631, 644, 668, 

naib 829 
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Acetylene, 865 

Addresses, New or Change of, see ** Removals ” 

Administrative County of London Power Bill, see 

lk POWER TRANSMISSION 

Admiralty Electrical Staff, 285 

Agencies, xo4, 924 

Alexander, E. H., and E, P. Hollis, The Regulation 
a Hs ies of Discharge of Lighting Batteries, 
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Alternate-Current Working, New Iron-Cored Instru- 
ments for, Dr. Sumpner, 260, 437 

Alternating-Current Converter, 4: 

Alternators, see DYNAMOS 

Aluminium, 362 

Application of Self-Induction to Long - Distance 

n elephony, ao 477 
pplie emistiy, Congress of, 181, 543, 613, 649 

Appointments, 17, 145 ; also see ** Personal 2 iu each 
issue e 

Appointments Vacant, see each issue 

Apprenticeship Question, Prof. Ripper, etc., 271, 685 


see THCHNICAL 


Arc Lamps: 
Automatic, 797 
British Thomson-Houston, 249 
Excello, The, 152, 564 
Flame, The, L. J, Pumphrey, etc., 151, 347, 760 
Helios, The, 380 
Jandus, The, 855 
Juno Flame, The, 347 
Mercury, 524, 651, 652, 736 
Oriflamme, The, 152 
Ultra-Violet, 857 
Union Company’s Instructions for Maintenance of, 


25 
Witton Carbons for, 370 


Armstrong College, 696 

Armstrong, Whitworth, and Co.’s Works, 801 

Asbestos, 3 

Aston Manor Tramways, 839 

Atkinson, J., Gas-Engines as applied to Electric 
Driving, 280 

Australia, Customs Charges in, 248 

Autogenous Soldering, 325, sos 

Automatic Boosting, A New Method of, M. J. E. 
Tilney, 184, 262 

Automatic Low-Pressure Signal, 580 

Automobiles, 103, 147, 267, 283, 290, 469, 500, 308 

Awards, 253, 362, 865 <- 


Baker-street and Waterloo Railway, 368, 403, 438; 
also see COMPANIES’ MEETINGS and ELECTRIC 
TRACTION 


Balance-Sheets, etc.: 
Birmingham Accounts, 819 
Bolton Accounts, 784 
Fareham Accounts, 99 
Grimsby Accounts, 743 
Hastings Accounts, 819 
Leigh Accounts, 820 
Liverpool Accounts, 206 
Mexborough Accounts, 784 


Bankruptcy Laws Enquiry, 537 

Bastian, C. O., Observations on the Mercury Arc, and 
Some Resultant Problems in Photometry, 652, 736 

Batteries, The Regulation of the Pressure Of Dis- 
charge of Lighting, E. P. Hollis and E. R. 
Alexander, 706, 745 

Baynes, S. W., Steam Turbines, 878 . 

x M. ©., Rare Earths and Electric Illuminants, 


Belsey, W. J., Some Notes on Motor Driving, 275, 302 

Bessemer Memorial, Proposed, 255 

Bills, The Power, 366; also see POWER TRANS- 
MISSION 
ishop, H. C, The Commercial Development of 
Electrical Undertakings, 884 


Boilers: 
at Aberdare Collieries, 551 
at Aldershot Camp Power House, 724 
Babcock and Wilcox, 134, 534, 601, 788 


Boilers (continued) : 


Boiler-Room Losses, 625 i 

at Brighton (Southwick) Power House, 874 

at Charing Cross Company's Works, 119 

Clarke-Chapman, 800 

Compounds for, 37 

at Dundee, etc., Tramways Station, 622 

Efficiency of, J. Swinburne, etc , 9, 219 

at Greenwich Generating Station, 811, 870, 905 

at Huddersfield Electricity Works, 805 

at King Edward VII. Sanatorium, 847 

at Leeds Copper Works, 733 

Live Steam-Heated Feed Water, Effect on Output, 
etc., of Boilers, G Wilkinson, 908 

at Newcastle and District Electric Lighting Com 
pany’s Works, 763 

gare ewcastle Electric Supply Company’s Works, 


at Silvertown Works, 730 
Trial, Notes on, Prof. Cormack, 182 
at Western Electric Company's Works, 733 


Boiler-Room Losses, Central Station, T. R. J. Orr, 625 

Bologna Tramways, 131 

Bolometer, The, as a Detector of Electric Waves, 
C. Tissot, 300 

Booster Developments, A. H. Kelsall, 693 

Boosting, Automatic, 184, 262 

Bow Collectors for Electric Tramways, 420 

Brakes, A. L. C. Fell, 56, 79, 124, 221 

Be New Power House at Southwick, Opening 
of, 

British Press Dinner to German Editors, 915 

Brown, Boveri, and Co., Limited, London, 885 

Brushes, see DYNAMOS 

Burley, G. W., The Testing of a Low Resistance by 
Means of Ordinary Laboratory Instruments, 843 


C. 


Cables, Insulation of, 254, 759, goz 

Cadmium Cell, The, 757, 829 

Cape Town Theatre, Electrical Equipment of, 918 

Carbon Factory, The Witton, 370 

Carter, F. W., Technical Considerations in Electric 
Railway Engineering, 158, 192, 238, 264 

Catalogues, see TRADE NOTICES. 

Census of Production, Proposed, 793 

Central-Station Boiler-Room Losses, I. R. J. Orr, 625 

Channel Tunnel, The Proposed, 686 

Charing Cross Company's City of London Works, 
W. H. Patchell, 119 

Chemistry, Some Problems of Electro and Electro- 
Thermal, Prof. Threlfall, 20, 49, 78 

Clarke-Chapman's Works, 900 

Cleaning of Work by Means of the Electric Current, 
H. 8. Coleman, 628 

Coal-Cutting, Report on Mechauical, 217 

Coal Testing, J. Holliday, 490, 518 

Coal Tests, American, 218 

Coke Breeze as Fuel, F. P. Fletcher, 21 

Coleman, H. S., Notes on the Cleaning of Work by 
Means of the Electric Current, 628 

Colliery Exhibition, 865 

Colour Phenomena in Photometry, 866 


Commercial Development of Electricity Under- 


takings, S. E. Fedden, 879; H. C. Bishop, 884 
Commercial Intelligence Commission, 924 
Commutators, see DYNAMOS 


Companies’ Meetings, Reports, etc. : 
Aberdeen Suburban Tramways, 319 
Airdrie and Coatbridge Tramways, 425, 495 
Anglo-American Telegraph, 137, 207, 536 
Anglo-Argentine Tramways, 461, 533 
Anglo-Portuguese Telephone, 856 
Auckland Electric Tramways, 602, 638 
Babcock and Wilcox, 534, 601 
Baker-street and Waterloo Railway, 281, 313 
Bath Electric Tramways, 569, 601 
Birmingham and Midland Tramways, 821, 893 
Blackpool and Fleetwood Tramroad, 171 
bordeaux Tramways, 643 
ECHOS, etc., Electricity Supply, 319, 588, 


Brisbane Electric Tramways Investment, 712 

Bristol Tramways, etc., 245, 248, 280 

British Electric Transformer, 461, 495 

British Engine, etc., Insurance, 551 

British Insulated and Helsby Cables, 588, 459 

Bromley Electric Light and Power, 460 

PD and Kensington Electricity Supply, 
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Bruce Peebles, 423, 463, 494 

Brush Engineering, 422, 460, 495 

Buenos Ayres Tramways, etc., 212, 279, 351, 460, 
463, 712, 748 

Calcutta Electric Supply, 175, 572, 641, 711 

Calcutta Tramways, 496, 534 

Callender’s Cable, etc., 640, 711 

Callender’s Hospital, etc., Fund, 176 

Cambridge Electric Supply, 352 

Canadian General Electric, 534 

Central Electric Supply, 208, 281 

Central London Railway, 171, 207 

eoa NE Cross and City Electric Supply, 170, 244, 


Charing Cross and Hampstead, etc., Railway, 314 
Chatham and District Light Railway, 171 
Chelmsford Electric Lighting, 641 

Chelsea Electricity Supply, 249, 281, 350 
Chiswick Electric Supply, 461 

Chloride Electrical Storage, 140 

City of Birmingham Tramways, 602, 638 

City of Carlisle Electric Tramways, 281 

City of London Electric Lighting, 284, 320, 896 


Companies’ Meetings, ete. (continued): 


City and South London Railway, 171, 207 

Clyde Valley Power, 32, 495 

Cork Electric Tramways, etc., 388, 821 

County of Durham Electric Power Distribution, 


County of Durham Power Supply, 319 

County of London Electric Supply, 320, 551, 786 
Cuba Submarine Telegraph, 554, 602 

Direct Spanish Telegraph, 423 

Direct United States Cable, r04, 157, 170, 428 
Dublin and Lucan Electric Railway, 208, 279 
Dublin United Tram ways, 171 

Dudley, Stourbridge, etc , Electric Traction, 640 
Eastern Extension Telegraph, etc., 640, 924 
Eastern Telegraph, 100, 170, 42 

East London Railway, 101, 136 . 
Edinburgh and District Tramways, 171 
Edmundson's Electricity, 3r 

Hiec Light and Traction Company of Australia, 


Electrical and General Investment, 895, 921 

Electricity Supply of Spain, 716, 895 

Folkestone Electric Supply, 460 

Gateshead Tramways, 587 

Gearless Motor Omnibus, 644 

Geneva Tramways, 138, 283, 426, 714, 894 

Giant’s Causeway, etc., Electric Railway, 243 

Globe Telegraph, ete., 643, 675 

Glover, W. T., 424 

Graham Morton, 104 

Great Northern and City Railway, 245 

Great Northern, Piccadilly, etc., Railway, 245, 289 

Great Northern Telegraph, 428, 641 

Great Western Railway, 245 

Greenock and Port Glasgow Tramways, 424, 494 

Guildford Electricity Supply, 494 

Hart Accumulator, 550 

Hastings, etc., Tramways, 893, 921 

Havana Electric Railway, 356 

Henley’s, W. T., Telegraph Works, 284, 351 

Hove Electric Lighting, 551, 423 

Imperial Tramways, 244, 278 

Indian Electric Supply, etc. , 921 

Indo-European Telegraph, 537, 601 

Johnson and Phillips, 425, 600 

Kalgoorlie Electric Power, etc., 821, 856 

Kalgoorlie Electric Tramways, 639, 675 

Send on and Knightsbridge Electric Supply, 
212, 

m etc., Electric Lighting, etc., 536,, 


Lancashire Electric Power, 2, 140 

Laneashire United Tramways, 460 

Lancashire and Yorkshire Railway, 208 

Lisbon Electric Tramways, 82, 856 

Liverpool Overhead Railway, 138, 208, 243 

EU a Brighton, and South Coast Railway, 137, 


London Electric Supply, 244, 249, 314 

London aud General Power Supply, 533 

London, Tilbury, and Southend Railway, 208 

London United Tramways, 248, 515, 350, soz 

Madras Electric Supply, 674 

Madras Electric Tramways, 534 

Manx Electric Railway, 29 

Marconi’s Wireless Telegraph, 424, 459 

Market Drayton Electric Light and Power, 639 

Metropolitan District Railway, 245, 280 

Metropolitan Electric Supply, 320, 351, 387 

Metropolitan Electric Tramways, 495, 569, 711 

Metropolitan Railway, 1o4, 156, 170 

Mexico Electric Tram ways, 639, 748 

Micanite and Insulators, 428 

Midland Railway, 245 

Montreal Light, etc., 606 

Moy, E. F., 425 

National Electric Construction, 460, 533 

National Electric Supply, 245 

National Telephone, 213, 245, 314, 753, 788 

Newcastle and District Hlectric Lighting, 388 

Newcastle-on-Tyne Electric Supply, 352, 423, 660 

Newmarket Electric Light, 423 

Northallerton Electric Light, etc., 315, 551 

Northampton Electric Light and Power, 244 

North Eastern Railway, 171, 243 

Northern Counties Electricity Supply, 424 

North Metropolitan Tramways, 100, 515 

North of Scotland Electric Light and Powe , 639 

Notting Hill Electric Lighting, 280, 314 

Oldham, Ashton, and Hyde Electric Tramways 
425, 495 

Oriental Telephone, etc., 499, 602 

Oswestry Electric Light, etc., 674 

Oxford Electric Supply, 315 

Perth Electric Tramways, 588, 460 

Potteries Electric Traction, 461, 494 

Primitiva Gas, etc., of Buenos Ayres, 554 

Rand Central Electric Works, 748, 785 

Raworth’s Traction Patents, 602, 674 

River Plate Electricity, 640 

Rosario Electric, 356 

Rubber Estates of Johore, 641 

St. James’s and Pall Mail, 140. 208, 243, 679 

Salisbury Electric Light and Supply, 423 

Scarborough Electric Supply, 515, 350 

Scottish Central Power, rrr 

Shanghai Electric Construction, 245, 280 

Smithfield Markets Electric Supply, 208, 280 

South American Light and Power, 208 

South London Electric Supply, 140, 175, 352, 387, 
643 

South Metropolitan Electric Light and Power, 248, 
281, 514, 319, 391 

Southport Tramways, 639 

South Wales Electric Power Distribution, 515, 587 
896 
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Companies’ Meetings. ete. (continued) 
South Staffs Tramways, 601, 856 
Sturtevant Engineering Company, 69 
Submarine Cable Trust, 675, 711 
Telegraph Construction, etc., 212, 280, 314 
Traction and Power Securities, 534 
Traun and Sons, 463 
Tynemouth and District Electric Traction, 584, 601 
Tyneside Tramways, etc., 2 
Underground Electric Railways of London, 17, 495 
Vickers, Son, and Maxim, 31 
Waterloo and City Railway, 044 
Weldite, Limited, 67 
West Coast of America Telegraph, 675, 711 
Western Telegraph, 356, 675, 711 
West India and Panama Felegraph, 712, 748 
on London and Provincial Electric Supply, 496, 


Westminster Electric Supply, 174, 281, 350, 896 
Weston-super-Mare, etc , Electric Supply, 639 
Willans and Rob nson, 496 

Winchester Electric Light, etc , 459 

Windsor Electrical Instaliation, 459 

Woking Electric Supply, 496, 533 
Wolverhampton District Electric Tramways, 640 
Worcester Electric Traction, 584 

Wrexham, etc., Tramways, 639 

Yorkshire Electric Power, 244, 315 

Yorkshire (West Riding) Electric Tramways, 424 


Companies, New, see each issue 

Companies' Receipts, see each issue 

Companies' Shares, New Issues, 141, 249, 678, 789 

Companies’ Stock and Share List, see each issue 

Complete Patent Specifications Accepted, see each 
issue 

Concerts, sea; Dinners, etc.” 

Conduit Wiring for Electrical Installations, L. M. 
Waterhouse, 410, 436 

Copper, 73, 218, 362, 434, 506, 607, 733 

Corpuscular Theory of Matter, Prof, Thomson, 326 


Correspondence: 
Appointments Vacant, 668 
Armature Coils and Nitric Acid, 128 
Armature Reaction, 416, 523 
Automatic Switches, 739 
Commutating Poles, 271, 343 
Correction (Foplar Works), 885 
Current Density, 91 
Disclaimer, A, 199 
Dryness of Steam, 739 
Electric Therapeutics, 559 
Electric Winding, 199, 595, 632 
Electricity or Petrol, 631, 668 
Errata, 255 
My ening Students in Electrical Engineering, 415, 


Fire Alarm and Insurance, 91 

Fuel Calorimeters, 632 

Gas for Power Purposes, 451 

Helios Lamps, 380 

Motor-Driven Refrigerating Machinery, 343 
Motor Starters, 523 

Municipal Appointments and Testimonials, 128 
Municipal Tramway Muddling, 307, 416 

on M and Answers, 127, 129, 165, 487, 523, 
Reflectors and Illumination, 775 

Refuse Destructors, 91 

Benewable Tramway Rails, 415 

Series v. Shunt Wound Motors, 487, 525 

Shop Methods of Transformer Testing, 739, 775 
Ten Horse-Power for a Penny, 487, 559 
Three-Phase Crane Motors, 775 

Trolley Wires, 775 

‘Walthamstow Cables, 379, 416 

VWater Electrolysis, 705 


‘Cost of Electricity per Unit from Private Electrical 
Plants, W. Hartnell, 411, 557 

"County Councils and Roads, 796 

‘Crane, The Electric Travelling, 129; also see ** Haul- 
age" under ELECTRICAL 

bro Motors and Controllers, C. W. Hill, 561, 589, 


‘Crawter, F., Storage Batteries and their Application 
to Publie Institutions, 151, 154 

‘Creosoted Poles for Power Transmission, 613 

Ourrent Density, 91 

Currents, Idle, M. B, Field, 258 


D. 


Dartford Tramways, 227 

Decimal System, The, 615, 643 

Dinners, etc., 32, 69, 77, 127, 139, 140, 141, 175, 213, 
249, 256, 285, 292, 320, 541, 357, 361, 390, 392, 393, 
428, 420, 464, 479, 499, 753, 903, 919 ] 

Distribution of Magnetic Induction and Hysteresis 
Loss in Armatures, Dr. Thornton, 344, 582 

Dundee-Broughty Ferry Tramways, 622 

‘Dunedin Tramways, 580 


Dynamos, Motors, etc.: 
at Aberdare Collieries, 551 
at Aldershot Camp Power House, 724 
Allis-Chalmers, 549 
Alternating-Current Motors, Potential Control for, 


7 

AlGoraators for Johannesburg, 575 

Armature Coils and Nitric Acid, 128 

Armatures, The Distribution of Magnetic Induction 
and Hysteresis Loss in, 544, 382 

Armature Reaction, 416, 525 

Armstrong-Whitworth, 801 

Boosters, 92, 184, 238, 262, 699, 743, 838 

at Brighton (Southwick) Power House, 874 

British Thomson-Houston Motors for Baker-street, 
etc., Railway, 403 

Brush Contact Resistance, Experiments on, 15 

Carter, F. W., Paper on Railway Motors, etc , 158 

Centrator Motor, The, 98 

at Charing Cross Company's Works, 119 

Churton Motors, 746 

Commutating Motors, 182, 271, 292, 338, 543, 36s, 
380, 398, 417, 447, 483, 516, 546, 722, 


1 


INDEX. 


Dynamos, Motors, ete. (continued): 
Correspondence on, see CORRESPONDENCE 
Crane Motors, 98, 129, 561, 589, 627 
for Dartford Tramways, etc., 227 
Dick-Kerr Motors, etc., 98, 860 
for Dundee, etc., Tramways, 622 
Eck Direct-Current-Motor Control, 653 
Felten-Guilleaume Alternator, 205 
Field Coils, Insulating, 505 
Flexible Connection for Gearless Motors, 
Fynn Single-Phase Commutator Motor, 
417, 447, 483, 516 

Gas-Engine Driving, 235 

General Electric Company's Motors for Baker- 
street and Waterloo Railway Lifts, 585 

at Greenwich Generating Station, 811 

at Hall and Co.’s Cement Works, 45 

Holmes and Co.’s Motors, etc , 599, 618, 784 

at Huddersfield Electricity Works, 805 

Hydraulic Coupling, 328 

Ideal Set, The, 64 

Inductor Alternators, E. S. Hawkins, 833 

Insulating Cost in the Manufacture of, H. M, 
Hobart, 222 

for Jhelum River Power Installation, 553 

at Kiog Edward VII. Sanatorium, 847 

Lamme Polyphase Commutator Motor, etc., 292, 
615 

Laurence-Scott Motors, 347 

at Leeds Copper Works, 733 

at London County Council Generating Station at 
Greenwich, 811, 870, 905 

' Motor Driven Refrigerating Machinery, 377 
Motor Driving, Notes on, 273, 302 
Motor Windings, Adoption of, 220 


250, $80, 


of, for Machine Driving, W. A. Ker, 443, 480 


, at Newcastle and District Electric Lighting | 


Company's Works, 765 


at Newcastle Tramway Station, 691 
in a New York Club, 760 
Petrol-Driven, 285 


Polyphase (Notes or Articles on), 238, 253, 292, 400, | 


615 
at Poplar Electricity Works, 835 


Power Factor of Single-Phase Commutator Motors, | 


182 

at Pumpherston Oilworks, 404 

Questions and Answers, see TECHNICAL PROBLEMS, 
ETO, 

for Railways, 158, 192, 238, 530, 338, 438, 447 

Reversal of Current in, Device for Protection 
against, 329 

Rotary Converters for Baker-street and Waterloo 
Railway, 458 

Self-Exciting Alternator, A, 257 

at Sheffield University, 165 

Siemens Alternators for Johannesburg, 373, 397 

at Silvertown Works, 730 

Simplon Loco. Motors, 798 


Single-Phase (Notes or Articles on), 182, 187, 238, 


253, 538, 580, 398, 417, 447, 485, 516; also see 
ELECTRIC TRACTION 
for Stubai Valley Railway, 6 
, Three-Phase Generator, Periodic Variations in the 
ree Field of, G. W. Worrall and T. F, Wall, 


Three-Phase, see ‘‘ Polyphase " 

Variable-Speed Induction Motor, 615 

at Venice Electricity Works, 38 

for Warren, etc., Railway, 330 

at Western Electric Company's Works, 733 

NL ee anne Motors, Supplement March 30, 


I 


' Earth in Collieries, 832 
Earth Currents, Method for Observation of, 328, 687 
Economies in Theory and Practice, Mr. Balfour, 291 
Edgcome, J. E., President's Address to Municipal 
Electrical Association, 875 
'Edgeumbe, K., Some Recent Electrical Measuring 
' Instruments, 194, 236, 261 
Edinburgh Reserve and Depreciation Funds, 846, 853 
' Edser, E., The Commercial Aspect of Wireless Tele- 
| graphy, 766 
| Efficiencies, J. Swinburne, 9 
; Electric Lighting: 
| at Aberdeen, roo, 213, 284, 356, 463, 643, 825 
| at Accrington, 824 
| at Acton, 175, 284, 644 
| in Africa, 55, 91, 199, 409, 680, 918 
| at Aldershot, 724 
| at Alloa, 175 
, in America, 471, 932, 651, 687, 688, 760 
at Arbroath, 465, 537, 859 
, at Ashton, 68, 103, 428 
at Ashton-in-Makerfield, 464 
at Aston, 537 
' jn Australia, 55, 393, 583, 821, 856 
at Aylesbury, 69, 319, 462 
in Austria, 38, 462, 924 
|: at Aylesbury, 69, 319, 462 
at Ayr, 69, 249, 536 
, abt Bacup, 679 
! at Bangor, 69 
| at Bargoed, 248, 463, 498 
at Barnstaple, 175, 320 
' at Barrow, 824 
at Bath, 174 
» at Battersea, 68, 175, 320, 357, 428, 537, 643 
at Beckenham, 176, 319, 896 
! at Bedford, 3r, 175, 536 
| at Belfast, 212, 356, 643, 680, 860 
at Bermondsey, 356, 428, 498, 536, 643, 715, 824, 859 
at Bethnal M 32 
i at Beverley, 753, 896 
| Bills, 26, 39, 75, 175, 512, 355, 505, 643, 651, 891, 920 
at Bilston, 606 
at Birkenhead, 429, 678 
' at Birmingham, 68, 140, 177, 213, 752, 788, 789, 819 
at Birstall, 68, 175 
at Blackburn, 284 
at Blackpool, 32, 149, 607, 644, 717, 758 
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at Bolton, 78 

at Bo'ness, 104 

ab Boston, 392, 716, 789 

at Bournemouth, 388, 459 

at Bradford, 68, 103, 32x, 494 

at Brandon, ros 

ab Bre :hin, 639 

at Bridgend, 606, 824 

at Bridgnorth, 104 

at Bridlington, 1, 32, 213, 498, 536, 572, 593, 594 

at Brierley Hill, 212, 357 

Qr. E 31, 69, 141, 212, 277, 499, 573. 752, 8595 

7; 

2t Bristol, 392, 463, 654, 679, 702 

at Bromley, pia 60 

at Broughty Ferry, 428, 715, 859 

at Burgess Hill, 320 

at Burnham (Somerset), 896 

at Burnley, 463, 643 

av Burslem, 357, 573, 715, 859 

at Burton, 678, 716 

at Bury (Lancs.), 391, 607, 679, 825 

at Buxton, 212, 535, 752 

at Calcutta, 357, 397, 607, 641, 711 

at Camberley, 103 

at Camberwell, 140, 212, 320, 825 

at Cambridge, 352 . á 

in Canada, 534, 651 

at Cannock, 68, 356 f 

at Canterbury, 284, 391, 463 

at Cardiff, 463, 716, 897 

at Carlisle, 284, 572, 717, 924 

at Carnarvon, 537 

at Carrickfergus, 499, 715 

at Chelmsford, 641 

at Chelsea, 281, 350 

at Cheltenham, 32, 212, 499, 679, 824 

at Chepstow, 463 

at Chertsey, 140 

at Chester, 788 

at Chesterfield, 859 

in China, 925 

at Chiswick, 461 

in the City (London), 135, 175, 170, 208, 284, 290 

at Clacton, 678, 825, 860 

at Clithero, 753 

at Colchester, 32, 212, 248, 356, 392, 538, 644, 860 

at Colwyn Bay, 463 

Companies’, see COMPANIES’ MEETINGS 

Contracts for, see TENDERS 

at Cork, 388 

at Coventry, 284, 321, 356, 607 

at Crediton, 249, 319 

A dE 859 

at Croydon, 357, 643, 679, 824, 925 

at Dalkeith, 824 

at Darlington, 69, 213, 249, 357 

at Derby, 212, 357, 644, 679 

Details of, Attention to, 256 

at Dewsbury, 68 

at Dolgelly, 248 

at Doncaster, 464 

at Dover, 285 

at Dublin, 103, 248, 679 

at Dudley, 428, 537, 824 

at Dumbarton, 464 

at Dundee, to4, 174, 248, 607, 7525 925 

at Dunfermline, 69 

at Dunoon, 391 

at Durham, 176, 284, 679 

at Ealing, 32 

at Earlestown, 897 

at Eastbourne, 357, 715 

at East Ham, 391, 924 

at Easthampstead, 320 

at Hast Molesey, 104 

at Eccles, 284 

at Edinburgh, 321, 537, 572, 763, 846, 853, 897 

at Enfield, 32 

at Epsom, 860 j 

at Erith, x4x 

at Eton, 391 

at Exeter, 212, 392 

at Falmouth, 68 , 

at Fareham, 99, 860 

at Farnworth, 859 

at Faversham, 679 

at Finchley, 249, 825 

at Folkestone, 460 

in France, 73, 104, 146, 174, 175, 319, 321, 572, 606, 
930, 865 i 

at Fulham, 140 

v. Gas, 14, 290, 654, 690, 702, 762, 834 

at Gelligaer, 104, 175, 429, 679 

in Germany, 145, 581, 617 

at Gillingham, 68, 392, 537 

at Glasgow, 77, 248, 690, 702, 796 

at Gloucester, 357, 716, 825 

at Gosport, 392 

at Gowerton, 428 

at Gravesend, 248, 572, 860 

at Greenock, 284, 319, 393, 825 

at Grimsby, 141, 176, 745, 789 

at Guildford, 357, 494 

at Guisborough, 284 

at Hackney, 212, 498 

at Halesowen, 284 

at Halifax, 789 

at Hammersmith, 69, 103, 140, 212, 284, 336, 392, 
498, 643, 824 

at Hampstead, 428, 789 2 

at Handsworth, 174 

at Hanley, 140, 175, 356, 536, 681 

at Harrogate, 295, 715  " 

at Hartlepool, 212, 644 

at Hastings, 357, 462, 752, 819, 826, 897 

at Hawick, 242, 422 

at Hebden Bridge, 248, 284 

at Hendon, 104, 752 

at Henley, 39x 

at Hereford, 248 

at Hertford, 176 

at Hexham, 824 

at Heywood, 104 

at Higham Ferrers, 103 

at Hindley, 428 

at Horsham, 212 
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Electric Lighting (continued): 

at Hove, 68, 551, 425, 536, 680,.752, 860 

at Huddersfield, 140, 285, 321, 463, 895, 924 

at Hull, 176, 643, 788 

at Ilford, 31, 174 

at Ince, 104 

in India, 181, 212, 320, 607, 641, 674, 678, 711, 824, 
829, 859, 921 

at Inverness, 639 

at Ipswich, 859 

Ape MON, 31, 248, 320, 350, 302, 463, 498, 573» 
43» 799: 924 

in Italy, 441 

in Japan, 181, 794 

at Jarrow, 896 

at E AET 896 

at Keighley, 141, 42 

at Kendal, 825 

at Kensington, 212, 315, 320, 387, 463, 499, 716 

at Kilmarnock, 428 

at King's Lynn, 573, 715 

at King Edward VII. sanatorium, 847 

at Lancaster, 213, 356, 498 

at Leeds, 607, 825 

ab Leek, 140, 428, 498, 799, 924 

at Leicester, 392 

at Leigh, 820 

at Leyton, 392 

ab Limerick, 860 

at Lincoln, 31, 248, 463, 498, 825 

at Liverpool, 31, 206, 320, 392, 538, 608, 643, 924 

at Llandilo, 606 

at Llanelly, 31, 68, 391, 463, 498, 824 

and Local Government Board, 867 

and London County Council, x41, 177 

at Longton, 69, 212, 535, 678, 860 

at Loughborough, 248, 896 

at Louth, 7:5 

at Lowestoft, 69, 284, 573, 716 

at Luton, 69, 249, 319, 392, 537; 679» 753, 924 

at Macclesfield. 248, 537 

at Maesteg, 248, 859 

at Maidenhead, 356 

at Maidstone, 429 

at Maldon, 392 

at Malvern, 752 

at Manchester, 28, 170, 248, 606, 678, 753 

at Mansfield, 175, 680 

at Market Drayton, 639 

at Market Harborough, 752 

by Mercury Vapour Lamps, 524, 6s2, 736 

at Mexborough, 781 

at Middlesbrough, 538, 680, 859 

at Middleton, 39: 

at Mile End, 319 

at Montrose, 639 

at Morley, 69, 104, 175, 392, 537; 715, 896 

at Nelson, 860 

at Newcastle, 285, 319, 320, 352, 356, 338, 423, 428, 
607, 660, 679, 716, 725, 162, 

at New Malden (Surrey), 536 

at Newmarket, 425 

at Newport, 68, 464, 925 

at Newton Abbot, 104 

in New Zealand, 409, 830 

at Northallerton, 315, 551 

at Northampton, 244 

at Northwich, 277 

at Norwich, 284, 319, 925 

at Nottingham, 31, 6e8, 860 

at Oban, 320, 752 

at Oldbury, 391 

at Oldham, x75, 248 

at Ossett, 284, 356 

at Oswestry, 674 

a ane ó15 

at Paddington, 356, 42 

at Penrith, 462 3 : 

in Peru, 860 

Plant, In how small a Town is it possible to 
successfully operate an, R. B, Forster, 708 

at Plymouth, 284, 321, 897 

at Pontypridd, 68 

at Poplar, 174, 320, 428, 498, 147, 835, 883 

at Portsmouth, 212, 428, 463, 896, 924 

Provisional Orders, see ‘ Bills ” 

at Pudsey, 391, 429 

at Radcliffe, 103, 752 

at Rathdown, 140, 356 

at Rathmines, 536, 896 

at Ravensthorpe, 499, 924 

a Redruth, 788 

at Richmond (Yorks), 463 

at Rochdale, 499, 753 

at Rotherham, 644 

at Rowley Regis, 176 

at Saffron Walden, 896 

at St. Aunes, 212, 356 

at St. Marylebone, 175, 248, 320, 429, 463, 536, 644, 


715 
at St. Pancras, 104, 414, 607 
at Salford, 391, 896 
at Salisbury, 125 
at Scarborough, 515, 350 
at Sheffield, 538, 861, 879, 896 
of Ships, 320, 429, 472, 801, 829 
at Shoreditch, 392, 643 
at Shoreham, 752 
at Shrewsbury, 284, 789 
. at Slough, 499 
at Southampton, 103, 319, 499, 752 
at Southend, 141, 320, 608, 752, 924 
at Southport, 31, 679, 788 
at South Shields, 427, 925 
at South Stoneham, 68, 140 
at Southwark, 104, 249, 429, 536 
at Southwick (Sunderland), 896 
in Spain, 174, 213, 753, 893 
at Stafford, 212, 572 
at Stalybridge, 68 
at Stepney, 248, 391, 498, 824 
at Stirling, 140, 606 
at Stoke Newington, 607 
at Stoke-on Trent, 140, 175, 285, 321, 428, 608 
at Stourbridge, 679 
> dere 
at Sunderland, 68, 213, 319, 356, 82 
at Sunninghill, 248 Dee à ; 


INDEX. 
lectric Lighting (continued): 

at Surbiton, 537 

at Sutton Coldfield, 680 

at Swanage, 103 

at Swansea, 105, 284, 320, 391, 607, 715, 861 
in Sweden, 752 

at Swindon, 68, 606, 86z 

in Switz rland, 320, 321, 536, 537 

at Taunton, 103, 428, 606, 897, 924 
Tenders for, see TENDERS WANTED 

at Tiverton, 68, 428 

at Tonbridge, 391, 679 

at Torquay, 248, 284, 406, 308 

at Totnes, 212 

at Trowbridge, 175 

at Tunbridge Wells, 249, 644, 753, 680 
at Tunstall, 284 

Twenty-five Cycle, 687 

at Twickenham, 104 

at Tynemouth, 572, 753, 773 

on Tyneside, 73 

at Uxbridge, 600 

at Walkden, 859 

at Walmer, 212 

at Walsall, 69. 248, 284, 428, 753, 824, 896 
at Walthamstow, 31, 320, 379, 416, 498, 752 
in Warfare, 829; also see '* of Ships" 
at Warrington, 68, 104, 428, 643 

Waste in, 295 

at Waterford, 392, 861 

at Watford, 141, 752 

at Wealdstone, 824 

at Wednesbury, 68, 536 

at Wellingborough, 176, 248 

at Wellington, 105, 393 

at Wembley, 499 

at West Bromwich, 69, 212, 391, 752, 825 
at West Ham, 68, 285, 498, 537, 577, 639, 717 
at West Hartlepool, 69. 606. 679, 359 

at Westminster, 177, 201, 285, 543, 550, 831, 896 
at Weston-super-Mare, 639 

at Weymouth, 356, 573 

at Whitby, 35: 

at Whitehaven, 284, 685 

at Widnes, 572 

at Wigan, 463 536, 673 

at Willesden, 295 

at Wimbledon, 391 

at Winchester, 459, 463 

at Windsok, 149, 459, 513, 606 

at Wisbech, 428, 498 

at Wishaw, 716. 753 

at Woking, 496, 555 

at Wolsingham, 140 

at Wolverhampt n, 391, 428 

at Worcester, 68, 248, 499, 607, 643 

at Worksop, 174, 643 í 

at Wrexham, 32, 212, 357, 499 

at Yarmouth, 105, 860 

ab York, 320, 681, 788 


Electric Traction: 


at Aberdeen, 319, 465, 677, 678, 787 

at Abram (Laucs.), 464 

Accidents, see ‘‘ Accidents” and LEGAL INTELLI- 
GENCE 

at Accrington, 102 

Accumulators for, r, 40, 45, 147, 400, 631, 829 

Actions, see LEGAL INTELLIGENCE 

in Africa, 199, 677 

at Aintree, 42 

at Airdiie, 425, 495, 538 

in Algeria, 857 

in America, 3, 30, 40, 74, 112, 173, 187, 192, 211, 254, 
n 565, 391, 400, 472, 473, 500, 577, 614, 688, 758, 

23 

at Ardrossan, 354 

in Argentine, 461, 533, 858 

at Ashton, 102, 174, 425, 495 

at Aston, 30, 5-0, 839 

at Audenshaw, 355 

in Australia, 67, 209, 388, 460, 605, 639, 675, 712, 
829. 858 

at Ayr, 247, 390, 391. 427, 606 


Baker-stiteet and Waterloo Railway, 210, 281, 313, 


318, 568, 405, 433, 585, 605 
at Barking, 3o, 823 
at Barnsley, 138 


-at Barrhead, 318 


at Bath, 172, 207, 247, 538, 569, 601, 787 

at Battersea, 102, 823 

in Bavaria, 604 

at Beckenham, 788 

at Belfast, 31, 211, 283, 464, 500, 605, 710 

in Belgium, 75 

at Bexley, 30, 310, 283, 507, 416, 464 

Bills for, 67, x38, 139, 175s 312, 355, 465, 470, 491, 
505, 536, 098, 604, 656, 671, 704, 143. 779, 787, 796, 
844, 891, 920, 923 

at Bingley, 605, 75: 

at Birkenhead, 571 

a E uM 138 "d 459 

at birmingham, 66, 103, 139, 173, » 318, 427, ’ 
570, 572, 602, 638, 714, 785, 821, 893; 923 

at Blackpool, roz, 171, 605, 644, 689, 921 

at Bournemouth, 30, 67, 247, 354, 489, 390, 465, 678, 


895 

Bow Collectors for, 420 

at Bradford, 319, 465, 750, 785 

Brakes for, A, L. C, Hell, 56, 79, 124, 221 

in Brazil, 210 

at Brentford, 750 

at Brighouse, 318, 354, 464 

at Brighton, 138, 173, 604, 750, 895 

at Bristol, 245, 248, 200 

at Broughton, 676 

at Broughty Ferry, 622, 677 

in Buenos Ayres, 212, 279, 460, 712, 748 

in Burma, 354 

at Burnley, 30, 247, 750 

at Burslem, 537, 859 

at Burton, 243, 283, 313, 678, 858 

at Bury, 66, 138, 318, 426, 604, 677 

at Camberwell, 138, 210 

in Canada, 1, 73, 187, 510, 6sr 

on Canals, 211, 685, 83r l 

at eon 30, 67, 103, 242, 318, 354, 465, 500, 645, 
7 
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Electric Traction (continued) : 


at Carlisle, 281, 536 

at Carshalton, 283 . 

Central London Railway, 171, 237, 465, 923. — 

Charing Cross, Euston, and Hampstead Railway, 
242, 31 

at Chatham, 171 

at Chester, 30, 173, 747 

at Chesterfield, 895 

in China, 280, 787 

City and South London Railway, 171, 207, 242 

at Clayton, 318 

at Cleckheaton, 3r 

on Clydeside, 751 

at Coatbridge, 425, 495, 857 

at Colchester, 30, 174, 500, 690, 677, 823, 858 

at Colwyn Hay, 247 

Companies’ Meetings, see COMPANIES’ MEETINGS 

Companies’ Stock and Share List, see each issu 

Couiracts for, see TENDERS WANTED 

Controllers for, 739 

at Cuventry, 30 

at Cork, 588, 821 

at Croydon, 67, 103, 173, 211, 247, 283, 536, 537, 604; 
645, 752, 787, 823, 894, 923 

at Cullercoats, 247 

at Hadr 645, 823 5 

at Darlington, 210, 354, 995 

at Dartford, 210, ot $0, 507, 416, 714 

at Darwen, 138, 500 

Dawson, P., Electric Railways in Europe, 615 

at Deptford, 283 


_at Derby, 30, 211, 247, 318, 354. 500, 714, 858 


at Dewsbury, 30, 354, 714 

at Duver, 283. 354 

at Düblin, 171, 208, 279, 283 

at Dudlsy, 211, 278, 549, 386, 422, 530, 57x, 640, 676, 
820, 823 892 

at Dumbarton, 138, 211, 464 

at Dundee, 30, 67, 283, 392, 520, 604, 622, 677, 805 

at Dunférmline, 173, 570 

at Durham, 173 

at Dymcburch, 677 

at Ealing, 139 

Earth Curreuts from, 399, 687, 793, 810 

at Eastbourne, 30 

and Kast London Railway, 136, 427 

at East Molesey, 102 

at Kastw ood, 102 i " 

at Edi iburgh, 103, 171, 247, 427, 465, 677, 705, 714, 
858, 895 

at Kiland, 139, 210, 605 

at Erith, 138, 270, 318, 645, 714 

at Exeter, 102, 173, 318. 404, 751, GH 894, 923 

ab Falkirk, 111r, 138, 247, 500, 537, 185 

at Fáreham, 787 

at Farnborough, 823 

at Farnworth, 500 

at Fenton, 355 

at Fife, 355 

at Finchiey, 500, 677 

at Finsbury, 715 

at Folkestone, 139, 173. 248, 283, 427 

in France, 30, 714, 787, 894, 895 

at Fulham, 536 

at Gainsborough, 606, 923 

at Gateshead, 30, 354, 587 

in Germany, 30, 37, 38, 173, 325, 420, 507, 613, 649, 
685, 823 

at Glasgow, 31, 126, 139, 283, 318, 355, 464, 536, 796 

at Gloucester, 464, 572, 645, 823 

at Gosport, 173, 787 

at Grangemouth, ro2, 283 

and Great Eastern Railway, 174 

Great Northern and City Railway, 243 

p Northern and Piccadilly Railway, 245, 282, 
586, 645 

and Great Western Railway, 245 

in Greece, 318, 858 

at Greenock, 65, 424, 427, 494 

an Th Observatory, 795, 810, 811, 844, 866, 

903; 

G. B. »uríace-Contact System, 42 

at Guildford, 210 

a5 Halesowen, 537 

at Halifax, 283, 354, 428, 789 

at Hammersmith, 66, 428 

Hammersmith and City Railway, 245 

at Hanley, 173, 354, 536 

at Hartlepool, 247 

at Haslingden, 30, 895 

at Hastings, 30, 210, 283, 355, 500, 536, 605, 714, 
823, 893, 921 

in Hawaii, 923 

at Hazel Grove, 66 

at Heanor, 172 

at Heywood, 318, 354 

Highgate Accident, 9c3, 924 

at Hindley, 426 

at Hipperholme, 283 

at Holborn, 139, 644 

in Holland, 173, 427, 787 

at Houghton, 172, 210 

at Hove, 247 

at Hudderstield, 139, 318, 354, 426, 537, 571 

at Hull, 75x, 82 

at Hyde, 425, 495 

at Hythe, 174, 406, 750 

at Ilford, 210, 500, 787 

in India, 182, 465, 496, sor, 506,.534, 604 

at Ipswich, 390, 715 

at Islington, 390, 677, 714, 75x 

in Italy, 151, 173, 211, 441, 645, 714, 787 

in Japan, x8: 

at Jarrow, 102, 5co 

at Johnstone, 283, 390 

at Keighley, 283, 426 

at Kensjigton, 247 

at Keynsham, 102 

and Kew Observatory, 399, 810 

at Kidderminster, 569. ~~ 

at Kilwinning, 750 

a King’s Lynn, 283 

at Kingston-on-Thames, 173, sor, 714 

at-Kirkby Malzeard, 102 


-ab Kirkcaldy, 30, 211, 604 


At Lambeth, zro 
Lancashire and Yorkshire Railway, 208, 789 
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Electric Traction (continued) : 

at Lancaster, 21c, 355, 427, 604, 823, 858 

ab Leeds, 173, 210; 284, 354, 427, 465, 501, 674 

at Leek, 211 

Legal Actions, see LEGAL INTELLIGENCE 

at Leicester, 355, 508, 522, 525, 923 

at Leigh, 247 

at Leith, 139. 581, 714, 750, 823 

at Leyton, 318, 536, 606. 676, 787 

at Lincoln, 42, 66, 645, 823 

at Little Hulton, "604 

at Liverpool, 30, 138, 139, 173, 208, 212, 243, 318, 
390, 465, 500, 538, 571, 604, 080, 645, 714, 894 

at Llandudu., 66, n 21I 

at L'anelly, 219, 24 

Locomotives for, 187, 798, 870 

London, Briguton, and South. Coast Railway, 137, 

0, 604 ; supplement, March 30, 51 

and London County Council, 67, 102, 103, 140, 174, 
211, 284, 303, 319, 329, 355, 395, 393: 422, 427; 435, 
464, 465, 470, 471, 501, 536, 098, 604, 637, 645, 671, 
677, 109, 715, 751, D 795; 796, 810, 811, 844, 866, 

870, 895, 903, 905, 9 

London, Tilbury, aud 2onthend Railway, 208 

London United Tramways, 207, 242, 305, 315, 318, 
549, 385, 458, 474, 989; 645 

at ‘Longton, 85 8 

at Lowestoft, 767, 550, 331, 714 

at Luton, 66, 318, 464, 750, 894 

at Macclesfield, 30 

at Maidstone, 644 

at Manchester, $5 169, 198, 206, 21r, 354, 391, 464, 
499, 028, 714, 751, 894, 924 

in Manilla, 500 

at Mansfield, 283, 390, 571, 894, 923 

at Margate, 858 

at Merthyr, 30, 247 

Metropolitan District Batlway, 17, 62, 77, 139, 174; 
245, 280, 283, 318, 355, 415, 536,. 605, 646 

Metr. opolitau Kailway, 31,. 126, 136, i 170, 


788 

at” Mexborough, 390. 678 

iu. Mexico, 639, "1, 748 

at Middlesbrough, "68, 139, 318, 858, 895 

in Middlesex, 30, 211, 283, 355, 427, 465, 500, 645, 
714, 751; 903 

dud Midland Railway, 245 

at Monk Britton (Yorks), 538 

up Mont Blanc, 1 

v. Motor Omuibuses, 472, 508, 522, 525, 556, 604; 
also see '* Automobiles " 

Multiple Control, 146, 166 

at Musselburgh, 102, 677 

at Nelson, 390. 

at Newcastle, 67, 283, 319, 354, 391, 464, 536, 571, 
677 691, 858, 923 

at nd Malden, 714 -— 

at Newport (Mou.), 66, 173, 570, 6 +751, 858, 92 

in New Zea'and, 380, 602, 636, 677° 

North - Kastern. Rallway, 31, 4h, 243, 318, 465, 


604. 
and x orth London Railway, 284 
at Northwich, 67 
at RO ien: 427, R 709 
at Noi ting aoe , 283, 426, 536, 605, 677, 859, 8 
at Oldham, 425, 405, 500, 677 : RE 
at Orrell (Lancs ) 138, 895 
at Ossett, 714 
Overhead Equipment for, R. N. Tweedy and 
H. Dudgeon, 255, 724 776° 
at Oxford, 68, 173, 318, 787, 797 
at Paddington, 247, 354, 604, 894 
in Paraguay, 923 
at Parkstone, 751 
at Partick, 537 
at Penarth, 857 
at Penge, 67, 390, 571, 605, 923 
at Perth, 30, 138, 247, 549, 710 
at Plymouth, 233 
at Pontypridd, 571 
at Poole, 30, 67, 858 
at Porto Kico, 894 
at Portsmouth, 30. 138, 923 
in Portugal, 821, 856 
at Preston, 318, 678: 
Provisional Orders, see '* Bills" 
at Pudsey, 714 
at Ratcliffe, 102, 570 
Radial Trucks, 364, 399 
Rail Joints, New Methsd of Welding, 507- 
at Ramsgate, 103, 571 
at Ravensthorpe, 571 
at Reading, 677 
Renewable Rail for, 230, 415, 488 
at Rhondda, 354, 464, 857 
at Richmond (surrey), 247, 427 
at Rochdale, 5oo 
at Rochester, 139 
Romapac System of Tramway Construction, 230 
at Romford, 66 
at Rotherham, 354 
at Rowley Regis, 173 
at Royton, 823 
in Russia, 750 
at St. Helens, 313 677 
at Ss. Leonards, 247, 499. 
at 8t. Maryleboue, 103, 139, 318 
at.Salford, 30, 426, 748 
at Saltcoats (North Ayr), 354 
at Sheffield, 391, 570, 751 
at Shoreditch, 604, 787, 823 
Simplon Tunnel, 750, 198 


Single-Phase, 3,.74, 110, 187, 330, 556, 338, 381, 493, 


615, 758, 831 5-akso Supplement, March: 30, 5l 

Snow on Third Rail, 614 

at Southampton, 242, 500 

at Southend, 173, 464, 750 

in South Lancashire, Re 247, 318 

at Southport, 248, 659, 8 

ab Southsea, 390 . 

at South Shields, 247, 283, 355, 399, 427, 500, 900, 
858, 923 

at Sowerby Bridge, 27 

at Soyland (Yorks), 76 

in Spain, 38, 247, 823, 923; 924 

in Spen Valley, 427 

at Stalybridge, 536 

at Stepney, xoa 
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Electric Traction (continued) : 


at Stockport, 173, 247, 390 

at Stoke Newington, 751, 894 

at Stourbridge, 640 

at Stretford, 354 

Stubai Valley Railway, 6 

Sub-Station Design, 40 

at Sunbury, 138 

at Sunderland, 211, 354, 390, 654, 645, 751, 858 


- at Sutton, 211, 57:1 


at Swansea, 283, 318, 391, 499, 604, 787, 853 
in Sweden, 102, 110, 464 
at Swindon, 67, 676, 823 


. at Swinton, 102, 355, 500, 579, 644, 750, 823, 859, 894; 


923 

in Switzerland, 1, 211, 354, 536, 507, 604, 605, 831 

at launton, 102, 283, 354, 426 

Tenders for, see TENDERS WANTED | 

Third-Rail System, etc., 1, 508, 61:4; also see 
under names of Railways 

ab Thornaby, 570, 858 

Taree-Fhase, 615, 798 

Time-Measuring Instruments, 613 

at Tipton, 465 

at Tooting, 823 

&t Torquay, 3o, 66, 211, 248, 894 

Trackless Trolley Trial, 649 

Traffic Returns, see each issue 

Trolley Head Device, À New, 795 

Troll-y Supporting Device, 472 

at Twickenham, 390 


' at Tynemouth, 554, 601 


on Victoria Embankment, see ''Bills" and 
** Lond :n County Council” 

at Wakefield, 67, 424, 532 

at Walkden, 750, 923 

at Wallasey, 748 

at Wallsend, 210 

at Walsall, 173, 427, 824, 895 

at Wandsworth, 1o2 

at Wanstead, 354, 571 

at Warrington. 354, 5co, 536, 677, 858 

at Warwick, 3549 

Waterloo and City Railway, 244 

at Wednesbury, 30, 283, 677, 895 

at Wembley, 195 139 

at Wemyss, 283 

at West Bromwich, 465, 751, 824 

at West Ham, 66, 139, 283, 465, 571, 604, 787 

at Westminster, 644, 923 

at Weston-super Mare, 138, 571, 605. 

at Weymouth, 677, 750, 923 

Wheels, Prevention of Noise from, 376 

at Wigan, :c2, 138, 210, 247, 354, 750 

at Wimbledon, 390 

at Wolverhampton, sor, 640, 894 

at Woolwich, 858 

at Worcester, 247, 091 

at Worsley, 102, 923 

at Worthing, 536 

at Wrexham, 659 

av Yardley, 427 

at Yarmouth, 65, 102, 283, 390, 427, 571, 857, 895 

at York, 858 


Electrical: 


Automobiles, 147, 290 ; also see ** Omnibuses " 

Bells, 825. 

Central Stations, Getting New Business for, 613 

Clocks, 717, 811 

Coal Conveyors, 175 

Competition, 614 

Current, Cleaning Work by Means of the, H. S8. 
Coleman, 628 

Developments in Scotland, 111 

Discharges and Acetylene, 865 

Discharges through Gases, 4 

Disinfectants, 542, 739 

Distribution Systems, The Cause and Prevention 
of Breakdown in, A. H. Mayes, 16 

Driving by Gas Engines, 285 

Driving of Ring Spinning Frames, 184 

Driving ?. Suction Gas Plants, 406 

ee Evening Students in, T. 
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A. Locke, 


À Engineers, Jaek Richards, 440 


Enterprise at West Ham, 577 

Equipment of the Aberdare Collieries of the 
Powell Duffryn Company, C. F. CPRD 551, 586 

Equipment of a Club, 760 

Fire Alarms, 91 

Furuaces, 147, 182, 185, 218, 325, 362, 921 

Grain Elevator, 544 

Grinders, 421 

Haulage, 95, 129, 199. 320, 361, 453, 470, 507, 
544, 545, 551, 561, 7280, 589, 595, 627, 652, 753, 185, 
30 5, 831, 924 

Heaters, etc. ; 146, 147, 167, 397, 92l 

Ice Breaker, 289 

Ignition for Motorcars, F. Little, 267; also see 
TECHNICAL PROBLEMS, etc 

Iluminants and Rare Earths, 806 

Installations on Ships, 472; also see ELECTRIC 
LIGHTING 

Lift Installations, Wiring for, L M 
Waterhouse, 410  . 

Lifts for Mount Burgenstock, 545 l 

Lighting Acts (High-Pressure Mains). 650 

Machinery, Care of, 579 

Mains for Power Travsmission, Prof. Morris, 19 

Measurements on Metals, 721 

Measuring Instruments, some Recent, K. Edge- 
cumbe, 194, 236, 261 l 

Meter for Gauging Rivers, 869 

Motors, see DYNAMOS, ETO 

Omnibuses, 67, 522, 525, 556, 570, 606 

Organs, 606 

Plants, The Cost of Electricity per Unit from 
Private, 411, 557 

Power and N uisances, 617 

Power Production, J. N. Shoolbred, 759 

Production of Nitrates from the Atmosphere, 185 

Progress, 398 - 

Projectors in Warfare, 829 

Pumps, 404, 800 

Railway Engineering, Technical Considerations in, 
F. W. Carter, 158, 192, 238, 264 

Railway, Heavy, 475 


Conduit 


Vou, XXXvit. 
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Electrical (continued) : 

Rock Drills, 293 

Rules, Standard, x 

Safety Lamp, 542 

Signalling, 860, 918 

Smelting, 397. 541, 565 

Staff, Admiralty, 285 

Sterilization of Milk, xir 

Study in Belgium, 757 

Supply Bills, s-e POWER TRANSMISSION. 

Supply from Small Local Stations and from Power 
C -mpani-s, J. F. ©. Snell, 885 

Testing, Prof. Marchant, 452 

Three-Pnase Coa!-Cutters, 725 

Tools, Portable, 4or 

Tramway ard Motor Omnibus, Field of the, 
E. Maaville, 522, 525, 556 

Travelling. Crane, Tne, 129 

Watering Cart, 325 

Waves and High-Frequency Currents, Prof. 
Fleming, 21, 69, 87 

Waves, Notes. on the Use of the Bolometer as & 
Detector of, C. Tissot, 500 

Winding C msitered Practically and Commercially, .. 
°5, 193, 453, 632; also see “ Electrical Haulage ” 
aud *' Electricity in Mining” 

Wiring of Small Buildings during Course of 
Erection, R. Robson, 2)1 


Electrically Controlled Thermostat, 363 
Electric ily Operated Coke- “Drawing Machines: F. C. 
Perkins, 768 


Electricity : 

Advertising by, 73 

Bills for SUDDis- ^f, see ELEOTRIO LIGHTING and 
POWER TRANSMISSION 

in Cement Works, G. H. O. Strick, 45 

iu Coke Manufacture, 435 

Cost of, per Unit, from rrivate Electrical Plants, 
W. Hartnell, 911 : 

Device for Checking Maximum Power Supply, 253 

in Factories, r, 32, 45, 145, 175, 184, 212, 220, 275, 
289, 291, 356, 357, 392, 401, 445, 544, 578, 643, 660, 

7525 ; 92 

Future of, Mi. Edisou’s Views on the, x 

and Gas.in Bristol, Glasgow, N evont, and 
London, 654, 690, 762, 834 

in Germany, 145, 581, 617; also see ELECTRIC 
LIGHTING and ELECTRIC TRACTION 

in Glasgow, 701; also see ELECTRIC LIGHTING and 
ELECTRICO TRACTION 

Glass Fusion by, 146 

iu India, 218; also see ELECTRIC LIGHTING and 
ELECTRIC TRACTION 

Iron Smelting by, 397, 541, 565 

in Italy, 441; also see ELEOTRIO LIGHTING and 
ELECTRIC 1 RACTION 

in Japan, etc., 181, 794 ; also see ELECTRIC LIGHT: 
ING and ELECTRIC 1 RACTION 

in Lancashire, 2 

through Liquids, Passage of, 254 

in Medicine, 326, 434, 999, 722 

in Mining, 85, 104, 213, 182, 199, 217, 253, 2 361, 
404, 433, 453, Sef 901, 542, 543, 980, 595, 6 2 644, 
724, 799, 832, 

as a Motive Power, 29r 

in Paris, 146; also see under “France” in 
ELECTRIC LIGHTING ong ELECTRIC TRACTION 

or Petrol, 631 

in the Potteries, 289 

Refrigeration by, 219 

Supply from a Commercial Standpoint, J. As 
Jeckell, 725, 773 

in Sweden, 110; also see ELECTRIC LIGHTING and 
ELECTRIC TRACTION 

in the Textile Industry, 220 

Thawing Water Pipes by, 541 

Undertakings, Commercial Development of, S, Ei 
Fedden, 879 ; H. C. Bishop, 884 


Electrolysis: 

Alkali Fluorides, Production of Ozone by Electro: 
lysis of, 183 ` 

with Alternati: g Currents, 686 

Anode, Electroplating, 397 

Copper Refining by, 362 

Disinfectants by, 542, 789 

Electro-Chemical Power Supply, 4€ 

Electrode for Electro-Chemical Analysis, 842 

Electrolyte Tube pog 18r 

Electrolytic Iron, 793, 

of Fused Zinc Chloride | in t Cells Heated Externally, 
J. L. E. Vogel, 758 

Thielfall, Prof., Address on, 20, 49, 78 

Zinc, Deposition of, 868 


a snes Control of Governors, H. R. Speyer, 


Employers, The Co-operation of, in the Technical 
''iaining of Apprentices, Prof. Ripper, ail 

Engineering as a Profession, 542 

Engineetiug Staudards Coded Lists, etc., 723, 795 


Engines: 
at Aberdeen Cullieries, 551 
at Aldershot Camp Power Station, 724 
Allis-Chalmers, Test of, 112 
Armstrong- Whitworth, 801 - 
at Brighton (Suuthwick) Power House, 874 
at Charing Cross Company's Works, 119 
at Dartford Works, 227 
Davey-Paxman, 715 
at Dundee, tte., Tramways Station, 622 


- Efficiency of, J. "Swinburne, etc , 9, 219 


Gas, 235, 330, 406, 429, 489, 616, 830 
Governors, Electromagnetic Control ‘of; 552 
at Greenwich Generating Station, 811, 870, 905 
at Huddersfield Electricity Works, 805 
at King Edward VII. Sanatorium, 847 
at Leeds Copper Works, 733 
Mather and Platt, 621 
- McLaren, The, 694 - 
at Newcastle and District. Electric Lighting Com: 
pany's Works, 765 
a ewcastle Electric Supply Company's Works, 


at Newcastle Tramway Station, 691 
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Engines (continued): 

in a New York Club, 760 

North-Eastern Marine Engineeriug Company's, 813 

at Poplar Electricity Works, 835 

at Pumpherston U1] Works, 404 

at Silvertown Works, 730 

Steam Turbines, 68, 112, 311, 357, 607, 650, 660, 724, 
763, 767, 825, 830, 835, 874, 878 

for Warren, etc., Railway, 530 

at Western Electric Company's Works, 735 


English Railroads, Electric Signalling on, Verax, 918 

Errata, 235, 397, 885 

Exhibitions, 3:, 68, 217, 364, 399, 429, 433, 469, 567, 
613, 680, 701, 721, 793, 865 


F. 


Fedden, S. E., The Commercial Development of 
Electricity Undertakings, 874 

Feeder Drop, J. E. Wallace, 437 

Fell, A. L. C., Brakes, 56, 79, 125, 221 

Field of the Electric Tramway and Motor Omnibus, 
The, E. Manville, 522, 525 556 

Field, M. B., Idle Currents, 258 

Fire Brigade Tournaments, 860, 925 

Fires, 175, 249, 320, 558, 572, 716 

Flame Arc Lamps, L. J. Pumphrey, 151 

Fleming, Dr, Measurement of High-Frequency 
Currents and Electric Waves, 21, 60, 87 

Fletcher, F. P., Coke Breeze as Fuel, 21 

Football, «tc., see *' Sports" 


Forster, R B., In how small a Town is it possible to. 


Sate operate an Electric Lighting Plant? 
0 


Fuses, D. Harvey, 471 
Fynn, V, A New Single-Phase Commutator Motor, 
538, £80, 417, 447, 483, 516 


G. 


Gas and Electricity in Bristol, Glasgow, Newcastle, 
and Lon ion, 654, 690, 702, 762, 834 

Gas-Enguies, see ENGINES 

Gas-Engines as Applied to Electric Driviog, J. 
Atkinson 235 

Gas-Engine Plant v Electric Supply fur Electric 
Lighting, 830 

General E ectric Compauy's Lift Motors for Baker- 
street and Wat rloo Ratlway, 585 

German Consuls and Home Industries, 183 

German lrade, 581, 617 

German Water wavs, 952 

Glasgow Electrical Time Service, Proposed, 811 

Soyons Electromaguetic Control of, H. R. Speyer, 


Graphical Determination of tre Dimensions of 
Magoet Coils, C. Kiusbrunner, 294 

Graphie Recording Meter, 688 

Greenwich Observatory and London County Council 
Power Station, 795, 810, 811, 844, 866, 870, 903, 920 

Greenwich Tramway Generating Station, 795, 810, 
811, 844, 866, 870, 903, 905, 920 


H. 


Hannel. Ea Electric Smelting of Magnetite Ores, 

541, 

Háttheli, W., The Cost of Electricity from Private 
Electrical Plants, 411, 557 

Henderson Aerial Ropeway, 803 

Hettinger, J., Supplement to the Limitating Factor 
of Syntonic Wireless Telegraphy, 8 

High-Frequency Currents and Electric Waves, Prof, 
Fleming, 21, t0, 87 

x W., Crane Motors and Controllers, 561, 589, 
e 

Hobart, H. M , The Insulating Cost in the Manu- 
factuiiug of Dynamo-Klectric Machinery, 222 

Holliday, J., Coal Testing, 490, 518 

Hollis, E. P., and E. R. Alexander, The Regulation 
nee ee of Discharge of Lighting Batteries, 

Holmes and Co’s Newcastle Works, 618, 658 

Holroyde, F. N. C. Large Transformer Units for 
Power Distribution, 114, 150, 190, 235 

Hooghwinkel, G., Electric Winding Considered 
Practically and Commercially, 453 

{Huddersfield Corporation Electricity Supply Depart- 
ment, 805 

Hydraulic Coupling, 328 

Hydro-Klectrical Installations in Italy, 176, 441 

Hydro-Electric Plant in California, F.C. Perkins, 548 


Idle Currents, M. B, Field, 258 
Iltuminating Engineering Society, The, 582 
Imperial Notes, 55, 91, 199, 409 


Incandescent Lamps: 

Battery, 745 

British Thomson-Houston, 784 

Carbon Filament, The, 78 

Cryselco, The, 561 

French Commission of Enquiry, 73 

Nernst, The, 256, 492, 582, 806 

Osmium, The, 577 

Parker Improved, The, 471 

Pyro-Electrolytic, The Thomson Patent, 5 

Rare Earths for Filaments, 806 

Refl +x, The, 134 

Sunbeam, The, 765 

Swinburne, Mr., Remarks on, 11 

Tantalum, The, 53, x10, 715, 745 
ommasi Safety Lamp, 542 

Waste in, 295 


India Rubber, etc., Company’s Works, 726 

Insulating Cost in the Manufacture of Dynamo- 
Electric Machinery, H. M. Hobart, 222 

Internal Energy.of Elements, 436 

International Congress of Applied Chemistry, 181, 
543: 613, 649 


Tron, Cast, in the Foundry, P. Longmuir, 326 

Iron - Cored Instruments for Alternate - Current 
Working, Dr. Sumpner, 260, 437 

Iron, ( orrosion of, 797 

Iron Sand, Magnetic Concentration of, 149 ] 

Iron and Steel, Resistance of, to Reversals of Direct 
Stress, 545 

Italy, Upper, Hydro-Electrical Installations in, 441 


J. 


Jhelum River Hydro-Electric Power Installation in 
British India, 553 


K. 


Kelsall, A. H., Notes on Booster Developments, 699 
Kerr, A., Notes on Some Common Errors in the use 
of Klectric Motors for Machine Driving, 443, 480 

Kew Observatory and Earth Currents, 399, 810 

King Edward VII. Sanatorium, 847 

Kingsway Subway, Opening of, 203 

Kinzbruuner, C, Graphical Determination of the 
Dimensions of Magaet Coils, 294 

Knives, Magnetic, 649 


L. 
Largest Sub Station in the World, The (Toronto), 510 


Leading Articles: 
Competition, 702 
Depreciation and Reserva Funds, 846 
Etectric Power Supply, 738 
Garcke’s Manual, 486 
Greenwich Observatory, The, 810 
Guernsey Telephony, 450 
Industries of the Country, The, 18 
International Courtesies, 914 
Kindred Institutions’ Visit, 774, 914 
Liverpool 1ramways, The, 630 
Local Government Board and Street Lighting, 594 
London Power Supply, 631 
Motors v. Trams, 522 
Muuiclpal Electricals, 882 
Municipal Loans, A New Idea on, 90 
Municipal Tramway Muddling, 270 
Parliament, 234 
Power Supply in London, 378 
References, 127 
St. Pancras, 414 
Science and the Industries, 342 
Short-Circuit Dangers, 559 
Standardisation of Accounts, 666 
' Standard's " Crusade, 54 
Torquay Once More, 506 
Tramways, 126, 198 
Wanted, Inventiveness, 162 


Leeds Copper Works, 735 


Legal Intelligence: 
Accumulator Case, 207 
Back v. Dick-Kerr, 710 
Bradford Electricity supply Case, 494 
Brighton Generatiug Station Contract, 277 
British Pioneer ¥lectric Light, etc., Company's 

Appeal Case, 100 

Bromley Refuse Vestiuctor Case, 278 
Catton Grove Asylum Installation Case, 820 
Chitty v British Westinghouse Company, 921 
e aie Frauds (Bankruptcy of Defendants), 


Dudley Light Railway Valuation, 892 

ux and 5wan Company, Reduction of Capital, 

Electric Tramways 
Holds wuith, 533 

Favard v Metropolitan District Railway, etc., 168 

General Electric Company v. J ones, 820 

Halifax Joint-Stock Banking Company v. British 
Power, etc, Company, 206 

Hawick Assessmeat Appeal, 242, 422 

Johnson-Lundell Electric Traction Company v. Sir 
J. Milburn, 386, 532 

ee Overhead Railway Compensation Case, 


Construction Company v. 


Tondon Electrobus Company’s Shares, 710, 747 

London Hydraulic Companv v. St. James's, etc., 
Electric Light Company, 586, 422 

Manchester Vibration Case, 28, 170 

Marconi International Marine Communication 
Company v. Lloyds, 746 

Mersey Railway Omnibus Action, 363, 385 

Morphew v Electrical Corporation, 277 

Northwich Company’s Meter Case, 277 

Pontypridd Destructor Case, 747 

Smoke Suxmonses, 349, 568 

Stewart Arc Lamp Injunction, 349 

Swansea Telephone Dispute, 532, 568 

Telephons Actions, 100, 156, 135, 169, 458, 532, 568, 

j 


Trade Union Appeal, 709 

Tramway and Railway Cases, 28, 65, 100, 136, 169, 
198, 206, 207, 242, 243, 278, 515, 549, 350, 555, 386, 
422, 458, 459, 493, 494, 532, 960, 568, 638, 674, 709, 
710, 748, 785, 820, 921 

Vinecombe v Underground Electric Railways of 
London, 169 

Wakefield Assessment Ap eal, 532 

Waterhouse Patent Dispute, 709, 747 

Williams v. Glamorgan County Council, 718 


Lightning Atresters, 291, 72: 

Light Railways, 30, 139, 173, 210, 247, 293, 318, 464, 
638, 787, 894, 923 

Lincoln Tramways, 42; also see ELECTRIC TRACTION 

Liquid Air and Charcoal, sir J Dewar, 832 

Lister, G. A , and Dr. Morris, The Testing of Trans- 
‘formers and Transformer Iron, 776, 814, 848 

Literary Supplements, Jan 5, Feb. à, March 2; for 
details see REVIEWS 

Little, F., Electric Igniter f. r Motorcars, 267 

live- Steam - Heated Feed Water and Boilers, 

G. Wilkinson, 998 
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$ 


Locke, T. A., Evening Students in Electrical 
Engineering, 337, 415 451 f 

London Couuty Council Generating Station at 
Greenwich, 795, 810, 811, 870 I 

London Couuty Council Power Bill, 655; also seé 
POWER TRANSMISSION 

London Power Bills, see POWER TRANSMISSION 

London Tratüic Commission, etC., 293, 329, 751, 796 

London United Tramways Extensious, : 

Long-Distance Telephony, The Application of Self- 
Induction to, 477 

Lord of Appeal, The New (Mr. Moulton), 145 

Lyons Exhibition, 680 


M. 


Magnet Coils, Graphical Determination of the 
Dimensions of, C. Kinzbrunner, 294 

Magnet Wires, Tests of, 40 ] . 

Magnetic Flux in Direct-Current Machines with 
Commutating Poles, Notes on the Distribution of, 
Dr. Pohl, 546 

Magnetic Knives, 649 

Magnetic Observatory, The New, 321 . 

Manville, E, The Field of the Electric Tramway 
and Motor Omnibus, 522, 525, 556 

Marchant, Prof., Electrical Testing, 452 

Mayes, A. H., The Cause and Prevention of Break- 
down in Electrical Distribution Systems, 16 

Measuring Instruments; Some Recent Electrical, 
K. Edgcumbe, 194, 236, 261 

Mercury Arc, Observations on the, ete., C. O. 
Bastian, 652, 756 

Mercury Arc Rectifier, 509 

Mercury Vapour Lamps, etc., 524, 651, 652, 756 

Metallurgical Microscope, A New, 326 

Meters, Incorrect Connection of, 421 

Metric System, The 392, 508, gor 

Mexico, Commercial i ae in, 506 

Midland Engine Works, 69 

Milan Exhibition, 217, 469, 613, 721 

Military, etc., Tournament, 685 . 

Morris, D. K., and G. A. Lister, The Testing of 
Transformers and Transformer Iron, 776, 814, 848 

Morris, Prof., Electric Mains for Power Trans- 
mission, 19 

wis Driving, Some Notes on, W. J. Belsey, 273, 


Motor Omnibus and the Electric Tramway, The 
Field of the, E. Manville, 522, 525, 556 

Motors, Electrical, see DYNAMOS 

Mguubala, W. C., Electric Winding, 85, 199, 507, 586, 


Municipal Accounts, Conference on, 327 
Municipal Development at Niagara, 584 

Municipal Trading, 12, 198, 206 

ES Automatie Printing Telegraph System, 622, 


N. 


Nandi, K. C., Brush Contact Resistance, 15 

Neweastle and District Electric Lighting Company's 
Works, 760 

Newcastle Electric Supply Company’s Works, 660 

Newcastle Exhibition, 557 

Newcastle Tramways, 691 

New Firms, etc., 859, 883 

North-Eastern Marine 


Engineering Company’s 
Works, 813 


O. 


Obituary : 
Andrews, W, S., 652 

, Angus, J. McD., 91 

! Curie, P., 572 
Siemens, C. H, von, 451 
Sprague, J. T., 155 
Sprengel, Dr., 74 
Yerkes, C. T,, 16 


Olympia Exhibition, 433 
od R. J., Central-3tation Boiler-Room Losses; 


Oscillograph, An Investigation into the Periodic 
Variations in the Magnetic Field of a Three-Phase 

! Generator by means of the, G. W, Worrall and T. F. 
Wall, 488 

Overhead Equipment of Tramways, Messrs, Tweedy 
and Dudgeon, 255, 724, 776 

Ozone, 38, 183, 325, 717 

l 


P. 


Palmers Shipbuilding Yard, Henderson Aerial 
Ropeway at, 803 
Panel Board, A New, 506 
Parisian Inventors’ Academy, 523 
Parliamentary Intelligence, see “Bills” under 
ELECTRIC LIGHTING, ELECTRIC TRACTION, and 
POWER TRANSMISSION 
Parsons and Co.’s Works, 767 
sree he a 32, 356; 392, 463, 499, 572, 643, 679, 752, 
24, 859 
atchell, W. H., The Charing Cross Company's City: 
' of London Works, 119, 128 
Patent Laws, etc., sos, s41 
Patents, Provisional, see each issue 
Perkins, F. C, A New Hydro-Electric Plant in! 
California, 518 
Perkins, F. C., Electrically Operated Coke-Drawing 
' Machinery, 768 
Perkins, F. C., The New Simplon Tunnel Three- 
Phase Locomotive, 798 
Bersonal, see each issue 
Phase Transformation, 253 
Pipe Flanges, Standard ‘lemplates for, 795 
Plativised Electrodes, 721 
poupat Dispatch Bill 76 | 
ioh], Dr., Notes on the Distribution of the Magnetic 
' Fluxin Direct-Current Machines with Commutating. 
| Poles, 546 
Poplar Electricity Works, 835 
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Portraits: 
Denham, J., 92 
Faithfull, S. L., 410 
Mansel, R. S., 55 
Sprague, J. T., 163 
Yerkes, C. T., 16 


Post Office Engineering Department Dinner, 292 

Power Bills, The, 366 ; also see POWER TRANSMISSION 

Power from Blast-Furnace Gases, 146 

Power Distribution, Large Trausformer Units for, 
J. N. C. Holroyde, 114, 150, 190 

Power Generation, Cost of, 113, 147 

Power Plant Economics. 219 

Power Station Costs, 147 


Power Transmission: 

Additional Electrical Supply Bill, 186, 469, 491 

Administrative County of London Bill, 84, 114, 148, 
186, 212, 232 

in Africa, 32, 795 

in Bolivia, 794 

in California, etc , 518, 830 

in Canada, 321, 499, 607, 651, 679 

Bills for, 32, 75, 84, 114, 140, 141, 148, 164, 176, 212, 
186, 232, 266. 566, 378, 385, 452, 469, 491, 537, 598, 
631, 636, 643, 655, 702, 722, 738, 740, 742, 757, 780, 
789, 844, 891, 920 

Charing Cross Company’s Bill, 114, 268 

City of London Company’s Bill, 114, 268 

in Clyde Valley, 32 

Conway Valley Scheme, 429 

Creosoted Poles for, 813 

Curves Illustrating Charges under London Power 
Bills, 186 

Derbyshire, etc , Power Bill, 643 

in India, 73. 218, 553, 829, gor 

in Italy, 441, 499 

Lancashire Electric Power Bill, etc., 2, 176, 643, 


789 
Large Transformer Units for, 114. 150, 190 
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Steam Turbines, W. Gentsh, 'Supplement Feb. 2, 


vi. 
Telephone Handbook, etc., The Practical, J. Poole, 
Supplement Jan. 5, iii. 
Universal Electrical Directory, Supplement Feb 2, 


viii. 
Whittaker's Electrical Engineer’s Pocket Book, 
Supplement Feb, 2, vi. 


Richards, Jack, Electrical Engineers, 440 
Rigby, Mr., Producer Gas Plants, 489 . 
Ripper, Dr., The Co-operation of Employers in the 


Technical Training of Apprentices, 271 


Robson, R., The Electric Wiring of Small Buildings 


during Course of Erection, 291 


Rogers, J. W., The Theory of Shop Methods of 


Testing Single and Polyphase Transformers, 633, 
668, 739, 775 


Romapac System of Tramway Construction, etc., 


230, 415 


Rotating Electric Steel Furnace in the Artillery 


Construction Works, Turin, E. Stassano, 521 


Roumanian Patent Liw, 505 f 
por. J., Storeskeeping : n simple and Efficient Lines, 
535 


Rubber, 31, 109, 213, 403, 759 


S. 


St. Louis Exhibition, 364 


Salter, J. R., Economic Considerations 


in the 
Emp!oyment of Suorage Batteries, 400, 528 


San Francisco Disaster, 688 
Schoepf, T. H, single-Phase Railway Motors and 


Mettods of Controlling Them, 336 


S:ience and Commerce, 39 

Science University for London, tog 
Scientific Traiuivg, Lord Rayleigh, 325 
Searchlights and Fires, 2 

Short Circuits on Feeders, 218 


London Cou ty Council Bill, 148, 186, 232, 452, 469, 
491, 598, 651, ^36, 655, 671, 705, 722, 788, 740, 757, 
780, 844, 891, 920 

London Electric supply C »mpany’s Bill, 164, 186 

Mains for, 19 

Metropolitan Supply C :mpany's Bill, 164 

in Mexico, 3 

at Newcast!e. 660 

at Niagara, 150, 579, 584 

in Peru, 398 

St. Pancras Couacil Bill, 164 

South Wales Power Company's Bill, 788 

Shropshire, etc., Power Company’s Bill, 742 

in Switzerland. 507 

West London Electric Undertakers’ Bill, 164, 269 


Presentations, 507 ; also see '' Perso al” 
Prevention of Corruption Bill, 352 


Siemens-Schuckert Meter, The, 607 
Simplex -uuk Wall-Socket Fitting, 888 


Simplon Three-Phase Locomotive, F. C. Perkins, 798 


Simplon Tunnel, Opening of, 145 


Single-Phase Commutating Motor, A New, V. A. 


Fynn, 338, 380, 417, 447, 483, 516 
Single- Phase Electric Locomotive 
Equipment of the St. Clair Tunnel Company, 187 


Single-Phase Railway Motors and Methods of Con- 


trolling Them, T. H. Schoepf, 336 
Smokeless Combustion, 761 


Snell, J. F. C., Relative Economies of Electrical 
Supply from Small Local Stations and from Power 


Companies, 886 
Snow on the Third Rail, 614 


Societies and Institutions : 


and Power 


Producer Gas Plants, 489 
Production Census, Propose l, 793 
Pumphrey, L. J., Flame Are Lamps, 151 


Academie des Sciences, 218 

Americaa Electrochemical Society, 757, 793 
American Engineering Societies’ Club, 760 
American Institute of Electrical Engineers, 210, 


Q. 


Questions and Auswers, see TECHNICAL PROBLEMS 
AND SOLUTIONS 
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257, 649, 759, 830, 924 
American Physical Society, 325, 363 
Armstrong College, 1c9, 397, 
Association of Chambers of Com merce, 327, 685 
Association of Eogineers-in-Charge, 151, 151 
Associ tion of Technical Associations, 271, 687 
Associazione Elettrotecnica Italiana, 219 
Automobile Club, 508, 525, 557, 896 
Automobile, etc., Engineers’ Institute, 361 


Radial Trucks, 364, 399 

Radiators, Cold, 37 

Radioactivity, 436, 727 

Radium, 1, 434, 436 

Railway Companies and Omnibuses, 363, 385 
Railway Gauges of India, 182 

Railway Sub-station Design, 4o 

E Earths and Electric Illuminants, M. C, Beebe, 


Ratiog of Machinery, 796 

Refuse Destructors, 37, 75, 91, 140. 284, 392 

Relative Economies of Electrical Supply from Small 
Local Stations and from Power Companies, J. F. C. 
Snell, 896 

Removal of Works from London, W. Hazell, 644 

Removals, etc , 31, 68, 212, 248, 319, 428, 498, 499, 
643, 896 . ; : 

Renewable Rail of the Improved Patent Tramrail 
Company, 488 

Resistance, Low, Testing of,by Means of Ordinary 
Laboratory Instruments, G. W, Burley, 845 

eee Booster, A, and its Running, C. Turnbull, 


Reviews of Books: 
Accumulators, The Management of, Sir D. 
Salomons, Supplement Feb. 2, v. 
Alternating Currents, A. Hay, Supplement Jan. 5, 


ii. 
Books, etc., Received, 5, 73, xx1, 140, 145, 18r, 217, 
219, 253, 328, 364, 398, 434, 470, 505, 580, 616, 649, 
651, 685, 721, 758, 830, 865, gor 
Commercial Economy in Steam and other Thermal 
Power Plants, etc., Prof. Smith and H. M. 
Hodgson, Supplement Jan. 5, i. 
Compound Engine, The, W. J. Tenuant, Supple- 
ment Jan. 5, iii ` 
Electric Power, A. W. Marshall, Supplement 
Feb. 2, viii, 
Electrical Engineers’ Central-Station Directory, 
Supplement Feb. 2, vii. 
Electricity Meters, H. G. Solomons, Supplement 
March 2, xi. 
Elements of Electrical Engineering, T. Sewell, 598 
Engineering Mathematics, H. H. Harrison, Supple- 
ment March 2, xii. 
Engineering $tandard Coded Lists, 724 
a Electro - Chemistry, Or. 
opkins, Supplement Feb. 2, v , 597 
Garcke's Manual, 486 
Modern Turbine Practice, etc., J. W. Thurso, 
Supplement, March 2, ix. 
Practical Dynamo aud Motor Construction, A. W. 
Marshall, Supplement Jan. 5, iv. 
Practical Telephony, J. Bell and S. Wilson, Supple- 
ment March 2, xii. 
c ence Year Book for 1906, Supplement Jan. 5. iv. 
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Batti-Wallahs’ Society, 36: 
Birmingham Electrical Club, 75, 361, 72x, 775 
British Association, 217, 256, 541 
British Manufacturers' Association, 794 
Canadian Society of Civil Engineers, 149 
Central Technical College, 829 
Chemical Society, 1, 75, 686, 830 
City and Guilds Institute, 337, 361, 415, 687, 759 
Coventry Engineering Society, 183 
Dulwich College, 325 
Electrical Contractors’ Association, 433, 793, 866 
Electrical Kngineer Volunteers, see each issue 
Electrical Trades’ Benevolent Institution, 109, 686 
Electro-Harmonic Society, 757 
English Ceramic Society, 289 
ktradion Athletic Club, 463 
Faraday House, 145, 361, 397 
jfavaday Society, 181, 183, O21, 628, 723, 738, 868, gor 
Finsbury Technical College Old Students’ Associa- 
tion, 505 
Forthcoming Events (Notices of Meetings), see 
each issue? 
Franklin Institute, 830 
Glasgow, etc., Technical College, 40r 
Iluminating Engineering Society, 582 
Institute of Chemistry, 325 
Institution of Civil Engineers, 73, 401, 433, 506, 
542, 544, 545,578 f 
Institution of Electrical Engineers, 119, r45, 158, 
381, 192, 238, 260, 254, 500, 305, 338, 380, 417, 447, 
488, 507, 516, 541, 551, 561, 586, 589, 627, 631, 7cO, 
737, 721, 774, 781, 793 
Birmingham Section, 20. 49, 78, 184, 255, 262, 
289, 437, 613, 686, 724, 776, 814, 848, 851, 88 
Dublin Section, 273, 502, 558, 490, 518, 708 
Glasgow Section, 436, 649, 652, 699, 736 
Leeds Section, 295, 411, 470. 
Liverpool Section, 488 
Manchester Section, 9, 85, 217, 255, 258, 356, 
51, 400, 505, 928, 577 
Newcastle Section, +2, 201, 266, 544, 382, 453, 
706, 745 
Students' Section, 256, 433, 449, 664, 698, 739 
Mor a POFCIER Associations, 505, 774, 781, 9o2, 
914, 91 


Institution of Engineers, etc., in Scotland, 443, 480 
Institution of Mechanical Engineers, 254, 616 
Institution of Naval Architects, 433 

International Association for Testing Materials, 


577 
Iron and Steel Institute, 37, 181, 361, 578, 689, 902 
Junior Institution of Engineers, 19, 37, 182, 194, 
256, 260, 289, 361, 513 
King's College, 469 
Liverpool Engineering Society, 452 
Liverpool Institute of Commercial Research, 39 
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Societies and Institutions (continued): 


London Chamber of Commerce, 644, 865 

London School of Economics, 29: 

Machinery Users’ Association, 796 

Manchester Association of Engineers, 143 

Manchester Geological, ete., Society, 253 

Municipal Electrical Association, 1, 253, 679, 723, 
875, 882, 884, 903, 997 

Municipal Tramways Association, 751 

National Electrical Contractors’ Association, 410, 


433, 436, 989 — "ne 
National Electrical Manufacturers’ Association, 


435 
National Physical Laboratory, 412, 865 
Northampton Institute, 2, 173, 217, 253, 289, 361, 


469 

North of England Institute of Mining, ete, 
Engineers, 217 

Optical Society, 254 

Parisian Inventors' Academy, 525 

Physical Society, 168, 289, 528, 399, 192, 652, 723, 797r 
865, 866 

Royal College of Science, 200 

Royal Institution, 36, 109, 185, 254, 326, 469, 614, 
649,650, 721, 793, 832 

Royal Meteorological Society, 109, 433, 541, 685, 866 

Royal Microscopical Society, 326, 829 

Royal School of Mines, 253, 255 

Royal Societies, 473, 721, 722 

Sanitary Inspectors’ Association, 37 

Sheffield Society of Engineers, 291, 326 

Sheffield University, 165 

Society of Arts, 21, 60, 73, 86, 329, 362, 759, 865, gor 

Society of Civil Engineers of France, 441 

Socieby of Engineers, 221 

Society of Power Companies' Officials, 613 

Tramway, etc., Associations, 37, 56, 79, 124, 217, 
221, 397, 399, 469, 605, 751, 829, 858 

Verbaud Deutscher Elektrotechniker, 253, 770, 902 

Western Society of Engineers, 141, 147 

Willesden Polytechnic, 290 


South Shields Tramways, 586 

Sparking Voltages, A Simple Method of Measuring, 
E. A. Watson, 851, 889 

Sparks, C. P., Electrical Equipment of the Aberdare 
Collieries of the Powell Duffryn Company, 551, 586 

Sparks, C. P., Electric Winding, etc., 507 

Speed Measuring, A New Method of, 543 

zc H. R., Electromagnetic Control of Governors, 


Sports, 355, 428, 859, 896, 919, 923 

Stassano, E., Rotating Electric Steel Furnace in the 
Artillery Construction Works, Turin, 521 

Steam Turbines, S. W. Baynes, 878 

Steel, Hardening, etc., of, 182 

Storage Batteries and their Application to Public 
Institutions, F, Crawter, 131, 151 

Storage Batteries, see ACCUMULATORS, ETC, i 

Storage Batteries, Economic Considerations in the 

Employment of, J. R. Salter, 400, 528 


ploresieeeb ine on Simple and Efficient Lines, J. Roy, 


Strick, (i, H., Electricity in Cement Works, 45 

Stubai Valley Railway, 6 

Sub-Station, The Largest, in the World (Toronto), 510 

Sumpner, Dr, New Iron-Cored Instruments for 
Alternate-Current Working, 260, 437 

Sunbeam Lamp Compauy's Works, 48 

Supplements, see TECHNICAL PROBLEMS, ETC., and 
KEVIEWS 

Swinburne, J., Efficiencies, 9 


Sydney University Power Station, Proposed, 585 
Syntonic Wiceless Telegraphy, J. Hettinger, 8 
System in Wiring Work, 555 


T. 


Tariff Changes, 211, 391, 392 
Technical Considerations in Electric Railway Engi- 


nee ing, F. W. Carter, 153, 192, 238, 264 


Technical Kduc ition, 76, 148, 165, 271, 327, 363, 687, 


759, 868 


Technieal Problems and Solutions: 


Air Compressor Driven by 950-hp. ‘Two-Phase 
Induction Motor, Efficiency of, 902A* 

Alternators in Parallel Running at Different 
Speeds, 825A* 

Ammeters, Calibration of, 66, 69 , 

Amortisseurs on Parsons Turbo-Alternators, 41 

Armature Coils, Connection of, on Machine 
Rewound, 19, 21 

Belliss Engine, Cause of Vibration in, 2 

Blow-Ouc Coils, 8274*, 829A* 

Boiler, Difference of Water Level in Efficiency 
Test, 17 

Boiler Fires ‘‘ Drawing Air," 829A* 

Carbon Brushes, Pitting of, 899A* 

Coal, Testing Calorific Value of, 63, 65, 652* 

Commutator Lubricants, 74 

ea ore Generators in Parallel, Troubles. 
witb, 

Conversion Ratio of a Rotary Circuit, 5, 129* 

Crane Motor Resistances, 75, 77, 716* 

Direct-Current 460-Volt Motor, Calculation of 
Speed with Full Voltage, 54, 57 

Economiser Scrapers, 830A* 

Electric Telegraph between Switchboard and 
Engine-Room, 11, 13 

Humming in Dynamos, 25 

Induced-Draught Fans, Driving of, 47, 487* 

Inductance Coil between Secondaries of Step-Down 
Sal and Rotary Converters, Theory of, 


Inductive Resistance Coupled to an Alternator and 
Choking Coil, Values of, ete., 51, 55 . 

Interrupters for Induction Coils, 27, 29 

Main, Lowering of, 62 

Motorcar Accumulators, Charging of, 34, 37 

Motorcar Magneto Machines, 755A*, 757A* 

Motors, Series v. Shunt Wound, for Induced- 
Draught Fans, 47, 49 

Organ Motors, 864A*, 865A* 

Printing Machine Motor, Coupling up of, 14 

Rotor in Dead-Point Positions, 70, 75 

Shifts, Eight-Hour Arrangement of, 23 
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Technical Problems (continued): 


Sparking from Belts, 791A* 
Squirrel-Cage Rotors, Lamination of Cores of, 44, 
45 


Steam Dryness, Determination of, 8), 7. 1A*, 759A* 

Storage Battery Insulation, 53 

Tirrell Voltage Regulator, gəra* 

Transformer Failure, 46 

Transformer, ‘‘ Kick” on Ammeter when Switching 
in, 1, 127^, 163* . 

Voltage and Current Fluctuation in Slag-Crushing 
Motor, 792A*, 793A* 

Voltmeter, Electromagnetic Determination of 
Heating Error in, 9, 129*, 165* 

Winter-Kichberg Traction System, 51 


[Numbers without (*) refer to the Supplementa.] 


Telegraphy : 
in America, 817 
in Australia, 4 
in China, etc., 212, 499, 541 
Companies’ Meetings, see COMPANIES’ MEETINGS 
to India, 195 
mana Rubber, etc , Works Company's Cables for, 
2 


Legal Actions, see LEGAL INTELLIGENCE 

Murray Automatic Printing Telegraphic System, 
632, 917 

Pacific Cables, 175, 578 

at Panama, 499 

to Persia, 105 

to Spain, 174 

Submarine, Lecture on, C. Bright, 255; ditto 
W. Smith, 578 

in Switzerland, 606 

Underground Lines, 3, 463 

Western Electric Company's Cables for, 730 


WIRELESS: 
Bill for, 740, 867, 920 
Braun System, The, 362 
in Canada, 362, 608 
Commercial Aspect of, E. Edser, 766 
Congress on, 627, 686 
De Forest System, 469, 606, 659 
in Firth of Forth, 3t 
Fleming, Dr., Cantor Lectures, 21, 60, 87 
in Germany, 362 
Hettinger, J., Limiting Factors of Syntonic, 8 
in Japan, 686 
Marconi System. 32, 73, 14c, 362, 424, 459, 473, 
608, 643,650, 746, 76^, 825 
Portable Station for, 772 
on Railways, 39, 896 
on Ships, 32, 73, 140, 289, 470, 643, 788 
Syntonic, 
Telefunken System, 772 


Telephony: 

in America, 679, 757, 789, 816 f 

Application of Self-Induction to Long-Distance, 
477, 613 

in Australia, 4, 391 

at Bournemouth, 69 

at Cardiff, 752 

for Election Results, 104 

Engineering, 649 

for Fruit Growers, 141 

G.P.O. Exchange, Transfer of, etc., 176, 638 

in Germany, 284 

at Glasgow, 69. 393 

in Guernsey, 450 

Holmstrom and Ljungman Instruments for, 535 

in Hotels, 607 

at Huddersfleld, 716 

at Hull, 104, 392 

Legal Actions, see LEGAL INTELLIGENCE 

Long Distance, 110 

for Military Purposes, 555 

at Portsmouth, 573, 852 

Pest Office Extensions, 680 

Receiver, A New, 249, 3530 

Resonant Circuit, 436 

Submarine, 463 

at Swansea, 100, 105, 145, 284, 429, 458, 464, 532, 
536, 568, 643 

Underground Trunk Wires, 685 

Western Electric Company's Cables for, 750 


Tenders Wanted and Accepted: 
at Aberdeen, 66, 172, 389 
at Accrington, 713 
for Admiralty, 141, 282, 462 
in Africa, 246, 282, 535, 676, 713, 922 
at Ashton, 603 
at Aston, 462, 570 l 
in Australia, 318, 498, 603, 642, 676, 713, 786, 894 
ab Barnes, 317, 426 
at Barnstaple, 822 
at Battersea, 66, 2c9, 317, 399, 426, 535, 713, 750 
at Beckenham, 389 
at Bedford, 497, 603, 822, 857, 896 
at Belfast, 353, 461, 603, 675, 676, 822, 857 
at Bermondsey, 101, 497, 603, 857 
at Bilston, 210, 570 
at Birmingham, 249, 603 
at Blackburn, 138 
at Bolton, 353, 893, 834 
at Bootle, 497 
at Bradford, 713, 785, 897 
at Bray, 389, 462, 642 675, 922 
at Bridlington, 29, 246 
at Brighton, tor, 282, 426 
at Bristol, 66, ror, 246, 316, 389, 497, 535, 570, 641 
at Briton Ferry, 316, 536 
at Brixton, 535 
at Brynamman, 857 
at Burnley, 786 
at Bury, 247 
at Buxton, 21o 
at Canterbury, 389 
at Cardiff, 282, 389, 462, 922 
at Carlisle, 675 
at Chelmsford, 138 
at Chester, 353, 497, 604 

. at Chorley, 85: 


Tenders, eto. (continued) : 
at Colchester, 247, 390 
at Colwyn Bay, 749 
at Coventry, 676, 894 
at Croydon, 66, 210, 246, 282, 317, 894 
at Darlington, 353, 535 
at Dartford, 822 
at Derby, 353, 676 
at Devonport, 497 
at Dover, 172, 317, 461 
at Dublin, 209, 317, 642, 676, 713, 922 
at Dundee, 497 
at Ebbw Vale, 603 
at Edinburgh, 66, 282, 497, 603, 64x 
at Erdington, 857 
at Erith, 317, 604, 713 
at Exeter, 497, 642, 643 
at Finchley, 786, 822 
at Fulham, 66, 247, 389, 535, 675, 786 
at Glasgow, 3o, 205, 497, 922 
at Govan, 714 
at Gravesend, 857 
at Greenock, 462, 498, 750 
at Grimsby, 317, 676 
at Hackney, 462, 750, 922 
at Halifax, 641 
at Hammersmith, 643 
at Hampstead, ror 
at Handsworth, xor, 786, 922 
at Hanley, 642 
at Hastings, 894 
at Huddersfield, 317, 462 
at Hull, ror, 497, 642, 822 
in India, 750 
ab Islington, 210, 497, 642 
at Kilmarnock, 894 
at Leeds, 282, 316, 642, 922 
at Leek, 603, 786 


at Leyton, 29, 66, xor, 138, 210, 461, 497, 642, 676, 922 


at Lincoln, 282 
at Liverpool, 497, 750 
at Llandrindod Wells, 29 
for London County Council, ror, 138, 172, 282, 317, 
318, 353, 354, 426, 497, 498, 1536, 642, 714, 787, 894, 
2 


2 
at Londonderry, 282 
at Loughborough, 893, 894 
at Maidenhead, 676 
at Manchester, 210, 282, 353, 462, 535, 676, 822, 857 
at Mansfield, 713 
for Metropolitan District Railway, sro 
for Metropolitan Asylums Board, 138, 497 
for Middlesex County Council, 922 
for North-Eastera Railway, 713 
at Norwich, 353 
at Nottingham, 246, 353, 389, 426 
at Nuneaton, 786 
at Oldham, 676 
at Pontypridd, 29, 101, 857 
at Poplar, 138, 462 
at Poole, 138 
at Portsmouth, 246, 749 
at Radcliffe, 786 
at Rochdale, 172 
at Rochester, 282 
at Rotherham, 713, 857 
at St. Marylebone, 317, 354, 498, 786, 92 
at St. Pancras, 172, 603 
at Salford, 17a, 461, 462, 497, 535, 570, 822 
at Shipley, 822 
2 See aay 282 
at Southampton, 498, 642, 676, 750 
at Southend, 29, Ru AMA d 
at Southport, 29 
at South Shields, 535, 676 
at Stepney, 247, 392, 750 
at Stockport, 282, 316, 389 
at Stoke-on-Trent, 282, 426, 603, 786, 857, 894 
at Sunderland, 209, 246, 353, 389, 426, 462, 603 
at Swansea, 676 
at Swindon, 66, 317 
at Tonbridge, 389 
at Torquay, 317, 535 
at Wakefleld, 172, 317 
at Wallasey, 426, 857, 894 
at Walsall, 389, 426, 894 
at Warrington, 66, 353, 497, 642, 857 
at Wemyss, 353 
at West Bromwich, 353, 535 
at West Ham, 172, 246, 353, 462, 497, 714 
at West Hartlepool, 247, 385 
at Whitehaven, 570 
at Wigan, 857 
at Willesden, 353, 750 
at Wimbledon, xoz, 316, 389, 426, 822 
at Weymouth, 676 
at Wolverhampton, 317 
at Wrexham, 29 
at Yarmouth, 66, 353, 497 


Ten-H P. for an Hour for One Penny, 406, 487, 559 

Testing of a Low Resistance by Means of Ordinary 
Laboratory Instruments, G, W. Burley, 843 

Testing of Transformers and Transformer Iron, 
D. K. Morris and G. A. Lister, 776, 814, 848 

Thermostat, An Electrically Controlled, 363 

Thornton, Dr., The Distribution of Magnetic Induc- 
tion and Hysteresis Loss in Armatures, 344, 382 

Three-Phase Meters, Incorrect Connection of, 421 

Threlfall, Prof, Some Problems of Electro and 
Electro-Thermal Chemistry, 20, 49, 78 

Tilney, M. J. E, A New Method of Automatic 
Boosting, 184, 262 

Time-Measuring Instruments, 6:3 

Toothless Saw for Cutting Cold Iron, 737 

Toronto Sub Station, The, 510 

Torquay Enquiry, The, 306, 308 

Trade and Finance, gor 

Trade Marks in Australia, 577 


Trade Notices and Novelties: 

Armorduct Conduits, ete., 783 

Braulik Switch, etc., 818 

Wo Thomson- Houston Supplies, 27, 166, 421, 
British Westinghouse Company’s Supplies, 376 
Churton Motors, 746 
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Trade Notices and Novelties (continued) : 

Catalogues Noticed, 28, 32, 64, 99, ro4, 168, 241, 
276, 577, 422, 457, 564, 589 

Clincher Plug, The, 275 

Crompton’s Supplies, 275, 457 

Cryselco Lamps, 564 

Edison and Swan Supplies, 63, 241 

Electrical Company's Supplies, 492 

Everett-Edgcumbe Shurlock Seal, 855 

Excello Arc Lamps, 564 

Felten-Guilleaume Alternator, 205 

Ferranti Supplies, 3 

Fish and Co.’s Combined Vice and Shaping 
Machine, 64 

Flexible Arm Fittings, 98, 135 

Furse and Co.'s Winding Gear for Lifts, 783 

G.E.C. Supplies, 28, 167, 275, 517, 370, 376, 708, 745 

Harrison Street Photometer, 167 

Holmes Motors, etc., 599, 784 

Howard Troughing, 218 

Jandus Arc Lamps, 855 

Juno Flame Are Lamp, 347 

Kennedy Bending Machine, 784 

Kramos Drills, 492 

Lahmeyer Motor, 98 

Laurence-Scott Motors, 347 

Mather and Platt Supplies, 310 

Motor-Driven Refrigerating Machinery, 376 

Nalder Bros.’ Ohmer, 204 

Nicholson’s Ideal Lighting Set, 64 

Nurse’s Tool-Handle Grip, 745 

Organ-Blowing Regulator, 134 

Reflex Lamp, The, 134 

Reyrolle Specialities, 457, 708, 783 

Rumney Main Switches, 746 

Siemens Tantalum Sun Lamps, 745 

Simplex Conduit Company’s Supplies, 134, 347 

Stanley’s Patent Standards, 241 

Verity’s Fan, 783 

Wool Felt, 205 


Trade Union Returns, 290 

Tramcar Wheels, The Prevention of Noises from, 376 

Tramway Construction, Recent Decisions in Connec- 
tion with, 560 

Tramway and Motor Omnibus, The Field of the 
Electric, E. Manville, 522, 525, 556 

Tramways on a Swingbridge, 58: 


Transformers: 

Failure of, Supplement March 23, 46 

Fitted with Cooling Ribs, 760 

Fuie Box for, 376 

Large, for Power Distribution, 114, 150, 190, 235 

Protection of, Patent for, 54x 

Questions and Answers on, see TEOHNICAL 
PROBLEMS AND SOLUTIONS 

Single and Polyphase, The Theory of Shop Methods 
of Testing, J. W. Rogers, 633, 668, 739, 775 

Testing of Transformers and Transformer Iron, 
D. K. Morris and G. A. Lister, 776, 814, 848 

in Toronto Sub-Station, 510 

for Warren, ete., Single-Phase Railway, 330 


Trotter, A. P., Aeceleration and Aecelerometers, 513 
Trumpy Switch, The, 744 
Au nou C., A Reversible Booster and its Running 


Tynemouth Bulk Supply, 773 


U. 


Ultra-Violet Light, 75, 326 

Underground Cables, Limits of Pressure upon, gor 

Underground Ventilatien, 308, 577 

United States Deputation in Glasgow, 796 

Use of the Bolometer as a Detector of Electric 
Waves, C. Tissot, 500 . 


V.. 


Variable-Speed Transmission System, 794 

Verax, Electric Signalling on English Railroads, 918 

Velatitisation of Metals, 793 

Voltages, Sparking, A Simple Method of Measuring, 
E. A. Watson, 851, 889 


W. 


Wall, T. F., and G. W. Worrall, An Investigation 
into the Periodic Variation in the Magnetic Field 
of a Three-Phase Generator by Means of the 
Oscillograph, 488 

Waste in Incandescent Electric Lighting, etc.; G, 
Wilkinson, 295 

Waterhouse, L, M., Conduit Wiring for Electric 
Installations, 410, 436 

Water Power Plant in California, 548 

Water Power in Italy, 176, 441 

Watson, E. A., A Simple Method of Measuring 
Sparking Voltages, 851, 889 

Western Electric — Company's Works, North 
Wool wich, 730 

Westminster Street Lighting, 545 

Widnes Transporter Bridge, 4ox 

Wilkinson, G., Live-Steam-Heated Feed Water: Its 
Effect on the Output and Efficiency of Steam- 
Boilers, 928 

Wilkinson, G., Waste in Inoandescent Electric 
Lighting, ete., 295 

Wiring Work, System in, 555 

Witton Carbon Factory, The, 370 

Worrall, G. W., and T. F. Wall, An Investigation 
into the Periodic Variations in the Magnetic 
Field of a Three-Phase Generator by Means of the 
Oscillograph, 488 


X. 
X-Rays, 434, 559 


Zinc, The Electrolytic Deposition of, 868 
Zoelly Steam Turbine, The, 311, 83x 
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Huron-Sarnia Tunnel-—-—It it is reported that the 
Grand Trunk Railway of Canada Company have let the 
contract for the equipment of the Port Huron-Sarnia 
tunnel with electric power for the operation of trains. 
The contract involves the building of a large power-house. 
The total cost is said to be estimated at about £140,000, 
and the third-rail system and powerful electric locomotives 
will be used. The adoption of electricity will remove all 
. danger from foul air in the tunnel arising out of the use of 

coal. The company have been working on plans for this 
Important improvement for the last three years. 

Future of Electricity.—Mr. Thomas Edison has 
been disclosing to an interviewer some of his views on the 
future of electricity. Hoe predicts sweeping developments 
in the forthcoming years which will revolutionise human 
affairs. Talking of his new electric storage battery, he 
says that it will make electric vehicles cheaper than horses. 
In the spring of this year he hopes to be ready to furnish 
the new batteries. Not only will there be a great economy 
in space as the result of the substitution, but, says Mr. 
Edison, the cars will go twice as fast. The batteries can 
be stored on upper floors of the factory which is being 
erected by means of elevators. The saving of stable 
space in New York City will cover at least £40,000,000 
worth of property. | 

Standard Electric Rules.—At a recent meeting in 
New York of the Underwriters’ National Electric Association 
a number of suggested changes in the National electrical code 
were considered. Among the more important resolutions 
adopted were that the grounding of low-tension secondary 


alternating-current systems be strongly recommended in all 


casas wherever reliable grounding connections can be secured. 
In cases of three-wire systems with grounded neutral, the 
conference was opinion that solid connection, without fuse, 
should be permitted on the neutral wire. The grounding of 
secondary alternating-current systems inside of buildings on 
water-pipes, provided such connection is made at nearest 
point to cellar wall on water-pipe, and outside of meter, is 
not only safe, but places no additional burden or menace 
upon such water-pipes. 

Radium Rays.-—An abstract of a paper on *' Electrifi- 
cation Produced by Radium Rays,” by Prof. Augusto 
Righi, appears in the December issue of the Journal of the 
Chemical Society. The method of working adopted by the 
author consisted in charging a disc of the substance under 
examination at a feeble positive potential—for example, 
+0°4 volt — subjecting it to the action of f-rays from 
0'015 grm. radium bromide, and measuring the time 
required for the disc to assume a potential of — 0'4 volt. The 
general result arrived at was that the variation of potential 
per unit of time decreases as the atomic weight of the 
element on which the disc is made increases. When the 
substance is in the form of very thin leaves, the charge 
acquired by it is virtually zero. Hence such thin leaves 
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can be employed for comparing a conducting coating for 
measuring the charges acquired by dielectrics on which 
radium rays impinge. 

Electricity in Spinning Mills —The utilisation of 
electric energy for power purposes in the spinning mills 
of the Marquess of Larios at La Aurora and La 
Industria mills at Malaga, in Spain, recently installed, 
has been attended with some interesting results. At La 
Aurora mills the substitution of steam-engines, driving 


gear, and belting by electric motors driving direct on to 
the line shafts has reduced the power consumption by 


40 per cent. Furthermore, the steadier drive obtained from 


the motors has increased the yarn production by 20 per 
cent., owing to the avoidance of yarn breakages. 
at Malaga are equipped with 72 motors, aggregating 


The mills 


2,550 h.p. for three-phase current, and range in power from 
15h.p to 150h.p. The average efficiency is 91'1 per cent., 
and the average power factor 88'1 percent. The electrical 
energy is transmitted a distance of some 20 miles at a 
pressure of 25,000 volts. 

The Mont Blanc Railway.—The United States 
Consul at Geneva reports that work for the coastruction 
of the railroad to the summit of Mont Blanc has begun. 
The line will be built like the Jungfrau line in the Bernese 
Oberland, Switzerland (system Guyer-Zeller). It will have 
a total length of 19 km. (114 miles), and will, it is hoped, 
be completed within five or six years. From the Fayet to 
the last station (vd Chamonix, as there is already a railroad 
between the Fayet and Chamonix) the fare will be £4, and 
the trip will require four hours. The carriages will be 
heated and lighted by electricity, and the train will be 
composed of an electrical locomotive and two saloon cars, 
made to accommodate about 80 people. A special arrange- 
ment of the windows will permit all travellers indiscrimi- 
nately to enjoy the scenery. Three kinds of powerful 
brakes, independent of each other, will be attached to the 
cars, thus rendering all accidents impossible. The tele- 
phone will be established along the line, and will connect 
any point thereof with the head stations. 


Incorporated Municipal Electrical Association 
and Bridlington.—At à recent meeting of the Bridlington 
Borough Council, Councillor Hill moved that the Electricity 
Committee do not join the Incorporated Municipal Electrical 
Association. It seemed to him merely a prelude to annual 
outings for some person or persons. Councillor Taylor 
seconded, and the amendment was carried. We do not 
know the real reason for this short-sighted policy adopted 
by the Council. It may be that they object to one or two 
persons having an annual outing in which a certain 
amount of pleasure is introduced to sweeten the bitterness 
of discussions. The uncharitable conclusion which follows 
is that the Council do not object to the membership of 
the Incorporated Municipal Electrical Association on the 
grounds of membership only. Surely if the Council are so 
jealous of the indirect rights of their members, they might 
send their electrical engineer and pay his expenses 
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liberally. We know of no policy more likely to render 
an electrical engineer inefficient than to keep him in a 
village like Bridlington without theopportunity of discussing 
details of his work with other engineers engaged elsewhere 
in a similar capacity. We do not suppose that any words 
of ours would induce the Bridlington Council to rescind their 
resolution as far as the membership of the Electricity 
Committee is concerned, but the sducation derivable from 
these annual conferences is even more valuable to chairmen 
of electricity committees than to engineers, 


Searehlights and Fires.—One of the indirect results 
of the recent Charing Cross disaster is the suggestion laid 
before the chairman of the Fire Brigade Committee of the 
London County Council for the employment of searchlights 
In connection with the operations of the brigade. It will 
be remembered that at the accident in question the destruc- 
tion of all means of illumination threatened the greatest 
difficulty in ascertaining the condition of the rest of the 
walls and roof, and in exploring the débris, Fortunately, 
the searchlights of the Electrical Engineers Volunteers, 
which were requisitioned into use, were speedily forth- 
coming, and so valuable did these prove, even in connection 
with the daylight examination of the interior of the walls 
and roof, that their permanent worth was at once clearly 
demonstrated. Mr. E. Wilmot Seale, secretary of the 
Charing Cross Electricity Supply Corporation, has now 
made a proposal that they should be utilised in locating the 
seat of fires, in ascertaining at an early stage what adjacent 
buildings are threatened, and in indicating to the firemen 
the points at which they can work with the minimum of 
personal risk. It is suggested that each fire station should 
have its own searchlights, necessary lengths of cable and 
hoisting tackle, and that boxes or standards should be pro- 
vided in the public streets for connection with the electric 
mains. Then the searchlights could, it is contended, be 
worked from opposite or adjoining roofs or windows, as 
occasion required. It is maintained that even where a fire 
is accompanied by a good deal of smoke, there would be an 
advantage in the concentration of several powerful search- 
lights upon it. Another idea put forward by Mr. Seale is 
that the attachment of powerful pumps to the mains of the 
electric light companies must presently supersede the exist- 
ing employment of steam-engines in fire suppression. Our 
fire brigade services cannot remain incorrigible to the 
advance of electrical science, and it is certain that the 
utilisation of electricity in some of the ways indicated will 
render the services more efficient. 

Advance of Electriecity.—In no department of 
Lancashire’s commercial enterprise has the past year wit- 
nessed greater advances than in that of electrical equip- 
ment and preparation for electrical power in the great 
industries. In various parts of the county many mills, 
foundries, and other concerns have already installed elec- 
trical equipments, and many others are waiting only the 
approach of power mains, Perhaps the most striking 
example of electrical advance is furnished by the Lancashire 
Electric Power Company itself, every inch of whose progress 
seems to have been challenged by local and other autho- 
rities who have themselves obtained parliamentary powers, 
though the company are in no way competitors. They 
seek only to supply where local authorities do not reach or 
where they are not equipped for supplying in tremendous 
bulk. Their first parliamentary Bill was opposed by no 
fewer than 80 authorities, but satisfactory explanations 
simmered the number down to less than a score, and the 
Bill passed practically as it had been drafted. This was five 
years ago, since which time the company have spent an enor- 
mous sum of money in the laying of cables over an area of 
nearly 40 miles from their generating station at Outwood. 


Last year witnessed the completion of what we may call 
the first part of their great scheme, and electric energy is now 
being transmitted to various parts of the enormous area 
for both power and lighting. At the present moment 
the cables of the company have reached  Edenfield, 
and will thence be conveyed across the moors in the 
direction of Whitworth, down that valley through 
Heywood and home to Outwood; but there will be 
divergencies to Haslingden, Rawtenstall, Waterfoot, Stack- 
steads, and Bacup. From Ramsbottom the mains are 
being carried across the Holcombe moors to Turton, 


and through Little Lever they reach Little Hulton and 


Westhoughton, thence southward as far as Newton-in 
Makerfield, returning by Leigh, Tyldesley, Worsley, 
Swinton, and Pendlebury, where the first English 
chimneyless mill is taking both power and light from 
the electric power company, and several other firms are 
tapping their mains, Another year will bring home to all 
the vast improvements which will accrue when the mills 


of Lancashire are electrically driven, lighted, ventilated, 


and (especially weaving) smooth and comparatively noiseless 
running, 


Northampton Institute.—O wing to pressure upon 
our space, we have been unable to make any earlier refer- 
ence to the annual prize distribution to the successful 
students of this flourishing educational centre. In his 
interesting report upon the session 1904-5, the respected 
principal, Dr. R. Mullineux Walmsley, announced that the 
limits of the accommodation of the institution had been 
reached and that students had been refused admission on 
this account. This is a good augury for the future, for 
when the accommodation is increased it is safe to predict 
that the number of students will also rise. Though the 
curriculum of the institute does not in a general way 
prepare students for outside examinations—for many of 
the courses there are no such examinations—it is gratify- 
ing to note from the honours list that those who are sent 
in or elect to enter voluntarily, acquit themselves credit- 
ably. Speaking of the day courses in engineering, Dr. 
Walmsley said that two years ago the day course was 
altered from a two years’ course to a four years’ course, 
and in that four years’ course there were two periods of 
six months each at the end of the second and third years 
to be spent in the workshops. It was prophesied that the 
institute would not be able to put its students into work- 
shops at all without paying heavy premiums. This 
prophesy has, however, been falsified by events, for when, 
at the end of last session, the first batch of students - 
was ready to be put into the workshops, everyone of 
them was so entered without a single premium being 
paid. Those students have now returned to the institute 
for their third year’s work. In presenting the prizes, Sir 
William Preece paid a handsome tribute to the good work 
done at the institute, and to the unique position which it 
holds among technical colleges in combining the scholastic 
and recreative sides, and bringing both into such a high 
state of efficiency. As regards the outery that this country 
is receding in science and education, Sir William does not 
share in the lamentations. He said that we were going 
ahead, and were keeping our position as the great manu- 
facturing centre in the world. Great Britain has been the 
pioneer in all those great engineering attempts that have 
changed the aspect of the face of the earth. In England, 
through Bessemer and others, we have developed the whole 
industry of iron and steel, and if Germany and America 
have scored in this commodity, it is, according to Sir 
William, because they have copied us (not because they 
have invented any new process), and adopted commercial 
methods which, he hoped, would never be taught in the 
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institute. He was proud to think that the institute was 
now virtually the technical college for the preparation of 
those operators and inspectors and skilled men who are 
employed by the Post Office. 
delivered the prizes, after which he waa eordially thanked, 
on the motion of Mr. Grant Ogilvie (of the Board of 
Education), seconded by Dr. Garnett. A similar vote was 
aecorded to the chairman (Mr. L. B. Sebastian). 


Underground Telegraphs.—The Post Office autho- 
rities have adhered faithfully to the promise they made 
regarding the progress of the underground telegraphs 
between London and Glasgow. According to their pro- 
gramme the cable was to be in a complete condition by the 
end of 1905, and this has been carried out to the letter. 
The finishing touches were given on Friday last, and, with 
the Glasgow end of the cable safely housed, underground 
communication has practically been established between 
London and Glasgow. It is understood that the cost comes 


to about £1,400 a mile, and that the total outlay on the | 


400 miles separating London from Glasgow will be at least 
£500,000. A beginning was made several years ago with 
the London and Birmingham line. 


of the underground lines to those districts in the Midlands 
of England where the overhead wires are most exposed 


to storms. In this way the areas surrounding Liverpool | 


and Manchester on the one hand, and Stafford and 
Warrington on the other, were dealt with. Then followed 
the Preston-Shap district. The Carlisle-to-Glasgow branch, 
including the Beattock summit, was begun two years ago. 
More than 12 months were occupied with the laying of the 
pipes, which follow very closely the line of the Caledonian 
Railway. The wires are about 100 in number, and are 
intended for telephonic as well as telegraphic purposes. 
Before the wires can, however, be brought into actual use 
a great deal of preliminary scientific work has to be done. 
The questions relating to the spsed to be got out of the 
underground telegraphs are still to a large extent matter of 
experiment. As a result of the connection Glasgow can 
never again be completely isolated telegraphically from the 
rest of the country, and even where serious breakdowns 
occur on the overhead wires, these can be almost imme- 
diately made good by means of the new system. Supposing, 


for example, that the aerial lines should be shattered in the | 


neighbourhood of that exposed territory near the Beattock 
summit, the corresponding underground section would then 
be coupled on to the sound overhead wires at either end, 


thus making the connection complete. Now that Glasgow | 


is about to reap advantages of this kind, it may be expected 
that the new Postmaster-General, Mr. Sydney Buxton, will 
take an early opportunity of framing estimates with the 


object of placing Edinburgh, Dundee, Aberdeen, and | 


Inverness in underground telegraphic touch with Glasgow 
and London. 

Single-Phase Railways in America.—An urban 
railway system which has been recently installed by the Long 
Island Railway Company at Glen Cove is deserving of more 


than passing interest, says the Hlectrical World and Engineer, | 


not because of the magnitude of the undertaking—since 
the total length of the track is only about five miles—but 
_in the means employed for supplying power to the rolling- 
stock, The power is transmitted from the Long Island 
City generating station over the intervening distance of 
2% miles, and there used by single-phase motors. It is 
transmitted directly at the station pressure of 11,000 volts 
over two No. 1 bare copper wires, placed on a wooden pole 
line extending from the Belmont Park sub-station of the 
Long Island Electric Railway system to a transforming 
sub-station located adjacent to the passenger station of the 


Sir William Preece then | 


This brought about | 
highly satisfactory results, and was followed by an extension 


Long Island Railroad at Glen Cove. The transforming 
sub-station equipment consists of two 200-kw., oll-cooled, 
11,000-volt to 2,200-volt, 25-cycle transformers, and the 
necessary switching and protecting devices. The high- 


| potential lines enter through the centre of double glass 


windows, and, passing through spiral choke coils, terminate 
in oil switches which are connected in the primary circuit 
of the transformers. The oil switches are enclosed in 
separate cement compartments, and are operated by a 
system of levers, the handle for which is placed on a 
Separate panel adjacent to the 2,200-volt switchboard. 
The 11,000-volt circuits are no where connected to the 
switchboard, and the 2,200-volt circuits are represented in 
front of the board only after having passed through current 
and potential transformers. The driving equipment of each 
car consists of two four-pole, 50-h.p., 25-cycle, 300-volt 
Westinghouse single-phase, conductively compensated 
series motors, operated permanently in parallel and sub- 
jected to potential control, The variation of the speed of 
the motor is obtained by subjecting the motor circuits to 
different voltages. For this purpose there is provided on 
each car a variable-ratio transformer having a single coil, 
which acts simultaneously as a primary and a secondary. 
This so-called auto-transformer is connected directly across 
between the trolley and the rail circuits, and voltages of 
different values are obtained by connecting the receiver 
apparatus between the rail circuit and intermediate taps on 
the transformer winding. The main auto-transformer of 
each of the double-truck cars is rated at 50 kw., and is of 
the air-cooled type. Each car is provided with a plain 
mechanical hand brake. The most prominent feature of 
the high-potential circuits of the car resides in the extreme 
simplicity. The trolley pole differs in no wise from the 
standard construction used in street-car work, and the con- 
ducting circuit from the pole passes across s Wurts 
lightning arrester equipment suspended beneath the special 
platform, and is then led through grounded protected 
tubing to an oil circuit breaker and switch placed in the 
canopy of the vestibule. It is the intention to substitute 
alternating-current motors for the direct-current machines 
on the older cars. 


Asbestos.—In addition to the investigations carried on 
by Mr. Fritz Cirkel at the instigation of the Mines Branch 
of the Department of the Interior (Canada) on the occur- 
rence and use of mica (the report on which we dealt with in 


the “ Notes” last week), the commissioner has been actively 


engaged in inquiring into the occurrence, exploitation, and 
uses of asbestos. In his report he deals with the history, 
qualities, and geological distribution and characteristics of 
asbestos, methods of mining and of dressing for the market, 
and cost of extraction, and describes the various Canadian 
mines. The production of asbestos in other countries is 


| described briefly, and the commercial applications are dealt 


with at some length. The name “asbestos,” as com- 
mercially used, covers two distinct minerals, having in 
common only a fibrous structure and more or less fire and 
acid proof properties. These minerals are amphibole or 
hornblende asbestos, and serpentine asbestos or amianthus 
or Canadian chrysotile. The difference between the two 
minerals—between good and bad asbestos—will be at once 
perceived when the fibres or long crystals are subjected to 
tearing, twisting, and bending between the fingers. Good 
asbestos, applicable to the finer purposes of manufacture, 
will give up silky threads of great elasticity, while bad 
asbestos will split up into harsh and sometimes brittle 
fibres. The heat-resisting properties of both of these 
varieties of asbestos are approximately the same, so that 
when this characteristic only is required, the amphibole 
variety will give as good satisfaction as the chrysotile, 


Actinolite is mined in a small way, but the market 
is limited, and prices, as a rule, are not satisfactory. 
Chrysotile asbestos is a fibrous form of serpentine, and 
occurs in small veins. The main essentials of asbestos to 
render it of economic value are length, fineness, and 
elasticity of fibre, tensile strength, flexibility, and the power 
of fire-resistance. The Canadian chrysotile possesses all 
these qualities, the length of the fibre being one of the 
principal factors which determines the different grades. 
As to its fire-resisting properties, temperatures up to 
ó,000deg. F. are easily withstood, while for some varieties 
à temperature of 5,000deg. F. will produce no visible effects. 
The cost of extracting asbestos and preparing it for the 
market is estimated to be about £3. 10s. per ton. A large 


ltem of this is for fuel, and, since no steam-saving apparatus 


is employed, it is thought that this could be reduced, 
lowering the cost to £2. 18s. per ton. The amount of 
asbestos produced in 1904 in Canada was 35,068 tons, 
valued at £230,913. In addition to this 13,087 tons of 
asbestic were produced, valued at £2,601. One of the 
largest uses for asbestos is in the manufacture of steam- 
pipe coverings aad for heat-insulating purposes generally. 
In the form of asbestic it is used largely for fireproofing 
materials. It is used in the form of millboard in construct- 
ing electrical machinery, and a composition for the insulation 
of metallic conductors has been made which consists of a 
layer of asbestos covering the surface to be insulated, and 
à coating of oil combined by boiling with litharge. The 
report contains, further, a description of the mining of 
asbestos in different countries, and concludes with an 
abstract of the mining laws of the province of Quebec. 
Electric Discharges through Gases —A patent 
has been granted in the United States for obtaining 
nitrogen oxides by electric discharges, which is brought 
about by means of a mixture of oxygen and nitrugen gases 
performing a cycle, continuously passing through an 
electric arc discharge, and thence to a cooling or absorbing 
apparatus, then returning to the arc. Thus a definite 
quantity of gas is gradually enriched with oxides of 
nitrogen until a concentration is reached, at which every 
excess of product is retained in the cooling or absorbing 
apparatus. The principle is seen in the diagram, and is 
described in full in the Electrochemical and Metallurgical 
Industry. B isa system of pipes forming a closed cycle ; 
c represents the electrodes when the are discharge takes 
place; d is a vessel containing a cooling substance, like 
solid carbonic acid; E a condenser in which the formed 
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product collects, and from which it may be drawn off by 
means of the spigot, /; A is a vessel containing the raw 
material. A sufficient automatic circulation can be main- 
tained by the difference of temperature between the are 
and the condenser, if the former is so arranged as 
to allow the warmed gas mixture to rise up, and 
if the cooling part of the circuit be directed 


downward. For this purpose the arc is -placed at a 
low position in the rising branch of the circuit. Con- 
tinuous working is possible, and requires very little super- 
vision. If several arcs are employed they are arranged 
side by side, in order to prevent the gaseous mixture from 
passing through several arcs in series, whereby a partial 
reduction of the formed oxides would be caused. For 
producing as cheaply as possible nitrates or compounds 
containing oxides of nitrogen, the inventors use 30 to 100 


volts and atmospheric air under a pressure of one to two 


atmospheres. For prodacing pure nitrogen tetroxide the 


best results are obtained by using a constant mixture of 


50 per cent. oxygen and 50 cent. nitrogen, and replacing 
the oxygen and nitrogen which have combined by adding 
continuously a mixture containing two volumes of oxygen 
to one of nitrogen; pressure, five atmospheres ; voltage, 
5.000 to 10,000. For arc discharges the inventors use 
electrodes which contain compounds of metals; a specially 
effective electrode consists mainly of carbon, and contains 
from 10 to 30 per cent. of fluorspar. One effect of these 
additions is a reduction of the resistance of the arc and — 
the production of a very large and voluminous are. 


Telephones and Telegraphs in Australia —The 
development of means of intercommuoication in Australia 
grows apace, and in the working of the telephonic and tele- 
grapbie departments it is evident that the authorities are - 
desirous of embodying the most recent improvements iato 
these services introduced in Europe and America, Three 
interesting reports were recently made by Mr. John 
Hesketh, electrical engineer in the Postmaster-General’s 
department at Queenstown, to the Parliament of the 
Commonwealth of Australia. The first of these deals with 
matters investigated by Mr. Hesketh during his recent 
tour in Europe and America; the second deals with the 
message rate or measured service or toll system of charging 
for telephone services; and the third is a supplementary 
report on the automatic telephone exchange system. It is 
suggested that a scheme of charges be adopted by which a 
certain minimum will be charged sufficient to cover the 
cost of installing the station, and that a message rate be 
added to this, while it is advised that all new subscribers 
be taken on a measured basis. Mr. Hesketh considers that 
a potent factor in assisting telephone development is the 
establishing of pay stations. These add considerably to 
the revenue of the office, and it is urged that the telephone 
authorities should seek out desirable places for such stations, 
and instal them without waiting for a request. Under the 
head of construction, a number of methods are advocated, 
such as the adoption of a standard stoneware conduit, 
the castiron pipe being used only where the number 
of conduits is small. Attention is drawn to the new 
methods of loading lines with impedance coils. At the 
present time, it is said, Australia does not need such loaded 
lines, but the system should be watched carefally, since such 
lines may be required in the near fature. He advises that an 
effort be made to adopt a set of standard patterns for use in 
telephone instruments throughout Australia, The benefits of 
the common battery system are pointed out, and it is recom- 
mended that extensions of present pattern switchboards in 
all State capitals and other large centres cease, and that 
specifications be prepared for the common battery equip- 
ment necessary to accommodate new subscribers in such 
places. It is recommended that. the following party-line 
service be adopted: two-party, selective, and, if possible, 
lockout; four-party, semi-selective, and non-lockout. As 
regards the first cost of automatic systems, from the data 
obtainable Mr. Hesketh thinks that this would be about 
the same for the common battery system. It is held that 
with the automatic system the inefficiency of junction-line 
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working is strongly emphasised, and there are several 
directions in which the automatic system falls short of 
meeting ordinary telephone requirements. For example, a 
separate manually-operated system is required for trunk- 
line working, and at the present time the automatic system 
cannot complete busy calls. Further, it is believed that 
the introduction of an automatic system would not be 
_ advantageous for telephone development in Australia. On 
the other hand, the common battery system is now no 
longer experimental. While largely automatic in opera- 
tion, it retains the personal element so far as is necessary 
to ensure perfect telephone operating. It enables party 
lines to be worked perfectly, and lends itself to every 
requirement of the measured service system. 


Pyro-Electrolytic Lamp.—This lamp, of which 
class the Nernst lamp is an example, is one in which the 
light-giving conductor is a substance which is of a low 
apparent or actual conductivity at ordinary temperatures, 
but which at higher temperatures, particularly the tem- 
perature of luminescence, is capable of carrying substantial 
currents. Mr. Elihu Thomson in a recent patent seeks to 
improve the mechanism of such lamps so that it will not 
be unduly complicated or shall not employ the application 
of an external flame to start the lamp. The action of the 
improved.lamp may be followed in the accompanying draw- 
ing, which recently appeared in the Western Electrician 
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When current is first admitted, the light-giving body, E, is 
cold, so that no substantial amount of current can flow, 
which results in causing substantially all the current to 
pass through the blocks, L, L', L. At the same time the 
solenoid, N, is energised and the block L/ is gradually 
lifted against the action of the spring, O. The 
dash-pot action prevents this lifting from taking 
place too suddenly. This tends to cause the are 
to form between the points L L or from the block 
L to the block L', and from the block L’ to the right- 
hand block L. The field of force generated by the 
coil, P, is in such a direction as to tend to cause this are 
.to pass down and play upon the block E, substantially 
enveloping the latter in à mass of highly heated arc vapours. 
When the block L’ has reached its final position, this are 
will either break or be confined to the carbon blocks L L. 


Son after the current is admitted, the light-giving body, E, 
will be heated to a point where it will take a considerable. 


amount of current, which will still further increase the 
power of the coil, P, so that the arc between the points L L 
will be extinguished by the movement of the block L'. The 
lamp will now continue to run without interruption, unless 
for some reason the current supply is interrupted. If this 


‘| Florence ; 


occurs, the block L’ will again assume the position shown 
in the diagram, and the starting action will be repeated. 
It will be noticed that the arcing points are formed of 
carbon or some other suitable material, and are placed in 
spring clips, T, T, T, in such a way that the arcing points 
may be taken out and renewed when they are partially 
consumed. 


Publications Received,—" The Elements of Elec- 
trical Engineering,” by Mr. T. Sewell, A.L.E E. (Crosby 
Lockwood and Son. 7s. 6d. net). This, the third edition, 
has been thoroughly revised and enlarged, and makes a 
useful text-book for a student's first year's course.— The 
Compound Engine," by Mr. W. J. Tennant, A.M.I.M.E. 
(Percival Marshall and Co. 2s. 6d. net). This is a valuable 
little introduetory manual to the study of the subject, which 
the author's illustrations and diagrams will help on.— 
“ Engineering Mathematics,’ by Mr. H. H. Harrison 
(Percival Marshall and Co. 1s, 6d. net) This text-book'is 
principally designed for the use of the young engineering 
apprentice who is taking up the study of mathematics, but 
students and artisans will also find in it much that is useful 
to them.—The fourth part of vol. ix. of the Proceedings of 
the Association of Electrical Engineers of Italy contains, 
besides the sessional proceedings and those of the general 
council, the following papers: “ The Tuscan Hydro-Electric 
Plant,” by Mr. A, Tajani, C.E., of Naples (illustrated) ; 
"A Note on Telephone Circuits,” by Dr. G. Di Pierro, of 
Florence (illustrated); ‘‘The Legislation with regard to 
Patents and Trade Marks,” by Mr. F. Gentili, of 
 Hlectrically-Welded Rail Joints with the 
Use of Acetylene,” by Mr. R. Catani, C.E, of Florence ; 
and * Medical Treatment by Electricity,” by G. Rostain, 
CE, of Florence. The proceedings of the annual meeting 
which took place ia Florence last October conclude the 
contents of the volume.—The Journal of the Franklin 
Institute, in the issue for December, 1905, contains in 
the electrical section a contribution from Mr. Lawrence 
Addicks on “Electrolytic Copper" (illustrated). The author 
discusses the subject of the electrolytic refining of copper 
especially from the point of view of the multiple system 
of refining, and after describing this system he compares 
it with the series system. A number of interesting papers 
notes, and other contributions help to make a very useful 
issue.—The Physical Review (No. 6, vol. xxi), which is the 
journal of the American Physical Society, contains, among 
others, the following contributions: “Resonance in Wireless 
Telegraph Circuits,” by Mr. G. W. Pierce; “Use of a 
Magnetic Field with a Ryan Kathode Ray Oseillograph," 
by Mr. R. Rankin; and the proceedings of the twenty- 
ninth meeting of the American Physical Society.—The 
twenty-ninth volume of the Journal Télégraphique, published 
by the International Bureau of Telegraphic Administration 
at Berne, contains the final contributions on telephone 
tariffs and on the new telephone exchange at Berne.— 
Among the contents of vol. xxv. of the Proceedings of the 
Royal Society of Edinburgh are papers on “Magnetic 
Qualities in a Boscovichian Assemblage of Molecular 
Magnets,” by Dr. W. Peddie; ‘Deep-Sea Ship-Waves,” by 
Lord Kelvin; and ‘Complete Heart-Block, with Dissocia- 
tion of the Action of the Auricles and Ventricles,” by Dr. 
W. T. Ritchie.—Messrs. E, and F. N. Spon, Limited, have 
sent us part 12 of vol. viii. of Science Abstracts, compiled 
and edited by the Institution of Electrical Engineers in 
association with the Physical Society, and with the co- 
operation of kindred American societies. Section A is 
devoted to physics, and Section B to electrical engineer- 
ing.—The December issue of the Journa of the Chemical 
Society contains a number of important papers and 
treatises, | 
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THE STUBAI VALLEY RAILWAY. 
(Concluded from page 909, Vol, XXXVI) 


ROLLING STOCK. 


The rolling-stock on the Stubai Valley Railway consists 
of four motorcars, six trailers for passengers, elght goods 
wagons (four covered and four open), and a snow-plough. 
The trailers are all of the same size. The body of each 
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FIG. 14, —M otorocar. 


measures 25ft. long, and has a clear width of 7ft, 5in., 
room being afforded for 10 rows of cross seats. Three of 
the motorcars are alike in design. Each has a second-class 
compartment with eight seats. One half of a second 
compartment may be used for luggage and mails, or for 
accommodating four passengers on removable seats, the 
other half, which is shut off, containing the high-tension 
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| The distance between the bogie pivots is 18ft., 


and are four-axled (Fig. 14). 
with an 
over-all car length of 33ft. The distance between the two 
axles of each bogie (Fig. 15) is 6ft. 7in. The unfavourable 
conditions of the track were kept in view when designing 
these bogies. Each pivot or turning centre is fixed to 4 
spring cradle, which allows the axles to accommodate them- 
solves to the rapidly succeeding differences in level (up to 
3Łn ) of the track rails at curves without affecting the car 
bodies. The welght of a bogie, including its pair of wheels 
and motor suspension, is 500lb. The wheels have a 
diameter of 31:5in, the bearings being arranged for 
graphite lubrication. Hach motorcar is fitted with an 
eight-block adjustable brake, which can be actuated either 
by hand or by means of compressed air. This air-brake 


motorears have bogie trucks 
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FIG. 15. —PBogie. 


was supplied by H. H. Bicker, and is noteworthy in 
that two flexible tubes are fixed the whole length of the 
train. One of these tubes is under pressure, while the 
other is connected to the brake cylinder. Should a coupling 
snap and the train divide, the connecting cocks are opened 
and the emergency brake then operates. The necessary 
supply of compressed air is furnished by a pump driven 
from an axle through toothed gear. 

The passenger trailers are two-axled, and have a wheel 
base of 13ft, lin. Each provides seating accommodation 
for 40 persons, and weighs 6°6 tons empty. The four 
covered goods wagons are two-axled, being designed to 
carry six tons each, The open trucks are intended for 
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Fic. 16.—Passepger Train—Stubai Valley Railway. 


apparatus, There is also a third compartment with 24 seats. 
The end platforms are provided with glazed shields, the 
side openings being 4ft. 7in. wide. The principal dimen- 
sions of the fourth motorcar, which was ordered at a later 
date, are the same, but in this case the second-class 
compartment has four seats, each providing accommoda- 
tion for three passengers, the end platforms being some- 
what longer to make room for four corner seats. The 


transporting timber in the log, and each weighs 6,700lb. 


The covered goods wagons before mentioned weigh 7,300lb, 
each. The goods traffic at once developed after opening 
the line, so that the above described rolling-stock did not 
long suffice to meet requirements. Therefore, four addi- 
tional goods wagons, each to carry 10 tons, were ordered. 
These wagons have three-axled trucks, the axles being 
coupled, Tho middle axle is allowed side play, and 
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effects the radial position of the outer axles by its 
movement. 


ELECTRICAL EQUIPMENT OF THE MOTORCARS. 


The design of the electrical equipment of the motorcars 
is based on the provision of a service of trains each 
having accommodation for 120 passengers. Accordingly the 
longest train is composed of a motorcar weighing 20 tons 
and two trailers of 66 tons each (Fig. 16). Hence the 
weight of this train empty is 54 tons in round figures, the 
full complement of passengers representing another 11 tons, 
making a total welght of 45 tons. Another condition was 
that the journey over the 111 miles route should not 
occupy more than one hour. The maximum speed is, 
therefore, fixed at 154 miles an hour, except at sharp curves 
on gradients of 45 per cent., where this speed is reduced to 
12 miles an hour, The requisite motor power, therefore, 
reaches a maximum of 200 h.p. being distributed between. 
tbe four motors of the train. 'These motors are of the 
Winter-Hichberg single-phase alternate-current type; they 
are wound for a working potential of 525 volts, and have 
an output of 40 h.p. each. They are six-pole machines and 
geared to the driving axles in the usual way, the ratio 
being of 1:6. Their construction is similar to that of 


oll switch, lightning arrester, and high-tension fuse 
are placed in an iron chamber, and access may be had to 
them only when the high-tension switch is open. The 
four motors are connected in two parallel groups. The 
rotor windings in each group are in parallel with each 
other and in series with the regulating transformer, from 
the secondary terminals of which the oxcitation for the 
two armatures in series belonging to the group is taken. 
The ampere-turne, hence also the ratio of transformation 
in the regulating transformer, are regulated through the 
controller. This controller has six positions. At the first 
three the motors are supplied with current at 400 volta, 
and at the remaining positions 525 volts. The speed 
control from positions 1 to 3 and from 4 to 6 is obtained 
by varying the ratio at the regulating transformers. The 
controller handle may be maintained indefinitely in any 
position. Both in appearance and dimensions the controller 
resembles those of the ordinary tramways type. Switches 
are provided in each controller to enable the isolation 
of either group of motors should a fault develop. 
Automatie eut-outs and fuses complete the equipment 
of the secondary circuit, To enable the driver to cut off 
the high-tension supply in an emergency, the lever which 
actuates the oil switches is extended to both platforms. 
The main transformer is of the oil-cooled type with a ribbed 
case fixed under the car truck. Its weight is one ton, that 
of the regulating transformers being 5cwt. each. The latter 
are air cooled. 
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REGULATING TRANSFORMER 
Fra. 17.—Regulating Transformer. 


standard-type tramway motors, being completely enclosed, 
with the lower half of the cover hinged to facilitate 
inspection. To enable easy access to the collectors and 
brushes, the latter being arranged in two groups, removable 
covers are fitted above and below. The four motors are 
always in parallel, Speed regulation is obtained both by 
varying the potential of the current supplied to the motors 
and by changing the ratio of transformation at the regulat- 
ing transformers. In order to enable the firet-mentioned 
method of control, the winding of the main transformer is 
tapped at an intermediate point, so that the supply may be 
given to the motors either at 400 volts or 525 volts. 

The connections (Fig. 17) are extremely simple. The 
line current at a mean potential of 25,000 volts is con- 
veyed through the bow collector to a transformer fixed 
under the car, where it is reduced to 400 or 525 volts aa 
required. Referring to the diagram (Fig. 17), it will be 
seen that the current passes from the bow collector through 
an oll switch and high-tension fuse to one end of the 
transformer's primary winding, the other end of this 
winding being earthed. A lightning arrester is also 
provided on the primary side, as shown, Thus there 
is only one high-tension conductor, and this is 
a lead-covered cable with the sheathing earthed. The 


The bow collector (Fig. 18) is of the usual construction ; 
its base-plate does not, however, rest directly on the roof 
of the car, but is carried on four porcelain insulators. 
These insulators have cast-iron caps cemented to them, 
which are bolted to the base-plate. In the case of the firat 
three cars delivered the bow is served by the usual rope, 
but it consists of two separate portions. That attached 
directly to the bow is coiled on an insulated drum, a second 
drum being fixed on the same axis, but earthed. The second 
portion of the hemp rope is coiled round this drum, which 
isthe one directly actuated by the attendant when lowering 
the bow. It is noteworthy, too, that, as a special precaution 
against the leakage of high-teneion current into the cars 
in the event of a fracture of the overhead wire, all the 
passenger cars are protected by earthed guard wires. Each 
car is fitted with 12 incandescent lamps and six 2}-ampere 
50-volt electric heaters. 


WORKING OF THE SYSTEM, 


The anticipated advantages were fully realised after four 
months’ working of the system. The monthly bill for 
current supplied comes to £32—that is to say, about 
15 per cent, of the total working cost. The train miles 
run per annum will, it is egtimated, reach 60,000 to 75,000, 
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while the working costs will scarcely exceed £2,550, as the 
past 14 months’ working clearly indicates. Hence the cost 
per train mile will hardly exceed 9°8d., being at the most 
11‘5d. The superiority of the Stubai Valley Railway in 
regard to working costs is very marked in comparison with 
other Austrian local railways of similar length. On these 
lines the working costs reach 2s. to 3s. per train mile, about 
44d. of this outlay being incurred for fuel. For direct 
comparison the Innsbriick-Mittelgebirgs Railway is especially 
suitable, since it is under the same management as the 
Stubai Valley line, while the physical and other conditions 
are very similar. The working costs per train mile on this 
railway amount to 1s. 10d., of which 44d. represents fuel. 

The low working costs on the Stubal Valley Railway 
are not due to light traffic. During the summer months 
a daily service of 10 to 12 trains in each direction is 
run. The average weight per train with seating accom- 
modation for 58 passengers on the Innsbriick-Mittelgebirgs 
Railway is 37 tons, whereas it is 20 tons for 48 passengers 
on the Stubai Valley Railway, ignoring goods traffic. The 
average weight per unit of accommodation is respectively 
0°638 and 0°416 tons for the two systems, the working 
costs proper per ton-mile ‘6d. and '555d.; hence per 
seat mile, ‘38d. and '226d. These figures prove that 
for equal capacity, based on the number of seats 
provided, electric working is superior to steam, the 
two values being as 1 is to °06. Moreover, under 
practically identical conditions the output in ton-miles 
works out 10 per cent. cheaper in favour of the electric 
service. True, part of this saving in working expenses is 
balanced by the extra amount to be set aside for interest and 
sinking fund, owing to the greater capital outlay entailed 
compared with that for steam working. But the amount, 
about 5 per cent. on £8,500, is not so large as the extra 
cost alone of the fuel required for steam working. For 
62,500 train miles £1,200 worth of fuel is consumed for 
steam working, whereas the cost of current for the 
equivalent amount of work is £385—difference £815. 
Moreover, the system adopted is not only superior to 
working with steam locomotives on local railways, but also 
excels the well-tested services of automobile ears with 
steam or petrol motors of later date. Herr Ziffer deals 
fully with this question in his report to the thirteenth 
International Light Railways and Tramways Congress. 
According to this report, the cost of propelling these 
vehicles is from 1'95d, to 2°45d. for a train weight of 
45 to 55 tons on mostly level track, the output of the cars 
being 30 hp. to 50 hyp. only. The maintenance cost is 
also much higher than for the electric cars, and the auto- 
mobile cars would scarcely be equal to the long heavy 
gradients on the Stubai Valley Railway. Dr. A. Brunn 
has put the maintenance costs at ‘82d, per train mile, 
whereas in the case of electric working these costs amount 
to barely ‘325d. The staff required is also more expensive 
and numerous, since the employés must have technical 
knowledge and the cars have to be reversed at the termini, 
On the Stubai Valley route there are usually two motor- 
cars in service, and these during the summer months each 
cover 137 train miles daily. | 

Numerous measurements have been made of the energy 
consumed, which show that the consumption per ton- 
mile measured at the feeding point amounts to 112 watt- 
hours. With the exception of the conversion loss in the 
transformers, this figure includes all losses in the trolley 
wire, cars, main, and regulating transformers. The 
mechanical work involved per ton by the double journey 
amounts to 72 watt-hours per ton-mile. Thus the working 


efficiency is a = 66'5 per cent. 


Having regard to the mountainous character of the 
route it was, of course, but natural to consider the question 
of regenerative control, since the Winter-Eichberg motors 
can work just as well as generators on down grades as 
over-synchronous induction motors. The only difference 
compared with the latter is that their factor of output can 
be improved by proper control. But the slight saving, 
in comparison with the total output, obtainable through 
regenerative control would involve considerable disadvan- 
bages, apart altogether from the fact that the current 


supplied to the Stubai Valley Railway is not paid for per 
unit according to the actual consumption, 

A train cannot be pulled up with the electric brake. 
Therefore, in order to ensure safe working, an alternative 
method of braking had to be adopted, which, on the one 
hand, would fulfil this condition and, on the other, enable 
all the axles of a train to be braked, since the braking of 
the motorcar alone on down grades of 4'5 per cent. is not 
enough. The pneumatic brake selected satisfies all these 
requirements, and is, moreover, absolutely independent, 
especially of the current supply from the power-house. The 
brakes also save the motors, which cool down on descents. 
Under certain conditions regenerative control could also 
cause trouble at the power-house, which is arranged to 
supply, not receive current. In these circumstances, 
therefore, no practical use could be found for the electrical 
brake, and for that reason it is not employed. | 


SUPPLEMENT TO THE LIMITATING FACTORS OF 
SYNTONIC WIRELESS TELEGRAPHY.* 


“BY J. HETTINGER, 


It was only after the publication of my paper above 
indicated that I noticed that the diagram, Fig. 3, which 
illustrates the numerical examples of § 5, is wrong, 
having by mistake written in the second example K, = 10, 
mos of K,=1°6. The right diagram is as illustrated 

elow. | | 
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Another writing error refers to equation (4A), which reads 


| E 
EBs R= k D: 
JP. 

kb, D 

As the numerical examples cited in said section and the 
diagram, Fig. 5 are, perhaps, a little too concise, I use the 
present opportunity for more explaining the manner of 
using the method described. 

1, Firstly, the resonance curve is plotted as experi- 
mentally found; E, is made equal to 1 and Ej gets its 
corresponding value (in my examples, 16). | 

2. The syntonical constants, K,, including Ky —1 and 
K;-—16, are then plotted on the K, axis. They are equal 
to Ep, and their special values Ep and E, (This equality 
is due to the fact that the power of transmission and the 
distance have been considered as unity of power and 
distance respectively.) 

5. The E M.F. impressed by the interfering station, C, is 
next considered by means of the equation (8B), 


J Py 
D 


1 


instead of 


4 


E,=K, 


* Electrical Engineer, Dec, 22, 1908, 


THE ELECTRICAL ENGINEER, JANUARY 5, 1906 9 


"reset 


whereby Py, and D, are expressed in units of power of 
transmission and distance of the syntonised station, A. 
hese E.M.F.s, Ej, vary according to the syntonical con- 
stants, Kp, which differ themselves from frequency to 
frequency. Making E, = 16—i,¢, equal to E, and to the 
working Emin, of the detector—the syntonical constants, K,, 
which determine the limits of interference are found. 

4. Finally, the syntonical constants, K,, determined from 
the equation (88), as described, are plotted on the K, axis, 
horizontal lines are drawn from the points determined, and 
from the points of intersection of the latter lines with the 
curve vertical lines are drawn to the m axis. The distance 


between the two points of intersection indicates the. 


dominion of those frequencies which do not allow any 
avoidance of interference. 


First Remark.—The three cases of absolute and relative 


avoidance of interference, as well as of the absolute impossi- | 


bility of such an avoidance, are determined by the following 
inequalities : | 
1, NP. 1 
1 
(the interference is completely avoided). 


2, K, (=16)> N Prey 
| D, | 
(the interference is limited within certain frequencies), 


ó. V Pry 

D, 
(the avoidance of interference is quite impossible by any 
frequency). 


Second Remark.—1f it is desired to determine the limit 
distance of syntony, when the transmission power and the 


frequency of the interfering station are known, then, : 


firstly, the syntonical constant, K,, is found by means of 
the above constructional method, and then D is deter- 
mined by means of the equation (88) and by making 
E, = Ey (= 16), | 


= 


EFFICIENCIES.* 
BY JAMES SWINBURNE, 


The title of this address is putin the plural to prevent 
any misunderstanding as to its nature. ‘ Efficiency ” is, I 
believe, a catchword in party politics, and is, therefore, 
largely employed in connection with people who have no 
real output at all. This address, on the contrary, is con- 
cerned with real questions. The term “ efficiency ” is used 
by serious people to denote the ratio of the useful part of 
the energy or power obtained to the energy or power put 
in. For instance, a dynamo may need 100 kw. to drive it, 
and may give out 90 useful kilowatts, or an electrical 
output of 90 kw. It has then an efficiency of 0'9. Of 
course, the whole of the 100 kw. comes out, but 10 kw. is 
given out in the form of heat, air disturbance, and a little 
of it comes out as sound; but only 90 kw. comes out in 
the form it is wanted. Efficiencies are generally measured 
in the form of percentages ; thus the dynamo would have 
an efficiency of 90 per cent. | 

There is another aspect of the question, and the term 
“efficiency” may be stretched to cover questions of 
money. For instance, if in à bargain you get 15 shillings’ 
worth of goods for £1, the purchase may be said to have 
an efficiency of 75 per cent, But in cases of this sort it 18 
quite usual for a bargain to have an efficiency of more 
than 100 per cent. from each point of view. This is 
because in the case of a well-conducted bargain each of the 
parties, to use a legal word, gives what he prefers to part 
with for what he wants more, so that both are satisfied. 
But the seller may take another view; he may have 
bought an article for 15s. and sold it for £1. In that case 
he apparently makes 5s., and it might be called 33 per cent. 
of the cost price, or 25 per cent. on the selling price, The 
term “efficiency” is not applied to such cases, because 
“ efficiency " is employed in cases where there is a partial 
logs to show how much has not been lost. Cases of profit 


. * Address read before the Manchester Students’ Section of the 
‘Institution of Electrical Engineers, Nov, 24, 1905, 


| the transaction. 


would be cases of efficiencies of over 100 per cent. A 
trader who looked upon buying at 15s. and selling at £1 as 
making a profit of 55 per cent. would really be deceiving 
himself, because in such cases it is not really a question of 
how much is made over and above the apparent purchase 
price, but of what profit is made per annum on his trade 
capital. Into this question all sorts of considerations enter 
that do not appear in the statement of simply buying and 
selling. If he is merely a trader who buys and sells, he has to 
pay rent, incur bad debts, lose stock through depreciation and 
other causes, and has to give his time to work, He also may 
have to spend a good deal on advertising. Many unpractical 
people seem to think that a man ought to sell goods for a small 
percentage over what he pays for them. Political econo- 
mists, for instance, are frequently at fault over such simple 
questions. Mill, if I remember rightly, thought that it would 
be à great improvement to do away with the great profita 
of the middlemen, so that makers would sell direct to the 
customers. The slightest knowledge of business would 
have told him that the apparent profits of middlemen are 


| legitimate and well-earned payment for good work done. 


Another simple case is that of manufacturing. If an 


| engine builder, for example, spends £1,000 on wages paid 
| to men who have made an engine and £1,000 for material, 
| and sells an engine for £3,000, it is commonly said that he 
| has no business with the odd £1,000; either he is said to 


have overcharged his customer £1,000, or he has robbed the 
workmen of £1,000, as it was their work that made the 
engine. Both these notions arise from ignorance, and this 
ignorance, like all other kinds of ignorance, does a great 
deal of harm. The argument that all the money paid to 
manufacturers should go to workmen who actually make 


| the goods is always employed by the agitators who live by 
| stirring up the passions and flattering the weaknesses of 


their victims. It may seem strange to bring forward such 
questions in an address to electrical engineers, but I want 
to urge the importance of looking at things from a money 


| point of view, because all engineering is a question of money, 


and I want to bring some money questions as well as energy 


| and power questions before you to-night. 


In making any bargains with Nature we always lose ina 
sense, and we are so aecustomed to it that we take it quite 
contentedly, and merely try to lose as little as possible in 
As I said before, the relation of what we 
do not lose to the whole is termed the “ efficiency.” In 
dealing with our fellow-men we always hope to make a 
profit, and we sometimes do. In such a case it might be 
correct to talk of an efficiency of over 100 per cent., but 
it would be unusual. It might be stil more unusual to 


| say a bankruptcy which resulted in a payment of 6s. 8d. 


in the £ was a transaction with an efficiency of 535 per 
cent., but there would be enough justification for such a 
proceeding to enable me to discuss some aspects, even of 
electrical commerce, under the head of “efficiency.” It is 
nob my intention to try to say anything new on such a 
well-worn subject; my attempt is much more modest. I 
only want to show a number of diagrams which, perhaps, 
may give a clearer idea of where wastes occur than figures 
alone. 

Fig. 1 is a diagram of an engine and boiler. The energy 
of combustion of the coal is taken as 100 to begin with, 
and we may follow out what happens. In a boiler 7 per 
cent, is lost in the hot ashes and imperfect combustion, 
15 per cent. goes off up the chimney, and 78 per cent. goes 
into the boiler for raising steam. It might appear from 
this that a boiler is a very efficient piece of apparatus, 
because it converts nearly 80 per cent. of the energy of com- 
bustion into heat given to the water. Unfortunately, this 
diagram is deceiving in one respect. Energy may be divided 
into two sorts, which may be broadly classed as work and 
heat. Work is high-grade energy, and one kind of work canbe 
changed into another kind of work with no loss in imagination, - 
and with little loss in practice. This mechanical energy, 
such as potential energy of position and kinetic energy, or 
the energy of a spring, can be fairly interchanged with 
very little loss; and any of these forms can be changed 
into electric energy or magnetic energy. These are all 
forms of high-grade energy, which, for want of a better 
term, I will call work. Energy in any of these forms can 
be converted completely into heat; but heat can only be 
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partially converted into any form of high-grade energy or 
work by an engine which comes back to its original 
position, and the rest of the heat must be given out at 
a lower temperature. If the temperature of the body 
which gives off the heat is 0,, and the temperature of the 
colder body which gets the heat rejected is 0,, the propor- 
tion that can be changed into work is 0,— 0,/0,. It is 
thus important when we have heat to know the tempera- 
ture, because its value to us as something that can be con- 
verted into work depends on the temperature. Heat 
includes what is called sensible beat, or heat that makes 
things hot; latent heat, such as the heat that disappears 
when ice is melted, or water vaporised at constant tempera- 
ture, and chemical energy. I must tell you that it is not 
orthodox to call chemical energy heat, and you will not 
find any such treatment of the subject in books on thermo- 
dynamics. At present I believe I am alone in classing 
chemical energy or defining heat so as to include chemical 
energy, but the treatment of chemical energy in chemical 
thermodynamics is quite consistent with my definition, so 
I may use it, provided I give you due warning of any 
heterodoxy. 

I think that itis not realised that chemical energy is 
necessarily low-grade energy, only partially convertible into 
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work. This involves the idea of chemical temperature, 
which may be important in chemistry in discussing the 
way any given possible reaction will go, but we are not 
concerned with that here. It will be sald that the coal is 
cold when it is put into the furnace, as cold as the air in 
fact, so that if this idea is right, none of the chemical 
energy is available. But I must give some idea of what I 
mean by chemical temperature. If carbon and oxygen are 
heated to a high enough temperature, you get a state in 
which on the least fall of temperature, the carbon and 
oxygen combine and give out sensible heat at that tem- 
perature, under the other circumstances that obtain. The 
least increase of temperature, however, causes the carbon 
and oxygen to separate again, absorbing sensible heat. At 
this temperature, therefore, under the pressure and quan- 
titative relations of the carbon, oxygen, and carbon 
monoxide, sensible heat and chemleal energy are inter- 
changeable. This temperature may be called the chemical 
temperature of the energy of carbon and oxygen. I need 
not trouble you with discussions as to whether the energy 
is really in the carbon or the oxygen or the ether, or as to 
the effect of pressure and proportions of carbon, oxygen, 
and monoxide on the reaction. I merely want to give you 
a broad idea of carbon as having or controlling chemical 


I e 
energy, or heat with a corresponding “chemical tempera- 


ture " of the order of 3,000deg. C. or more. If the burning 
eoal, containing, of course, other constituents, such as hydro- 
carbons with other chemical temperatures, could hand over 
their heat at 3,000deg. C., nearly all of it would be available. 
As the heat is finally rejected at condenser temperature of 
100deg. or so, 5,000 — 100/3,000, or about 97 per cent., of 
it would be available. But the boiler takes it up at under 
500deg. C. absolute, so that five-sixths is degraded or 
rendered unavailable right off. 

Out of the 78 ready for steam raising, we lose 15 by 
radiation, priming, and auxiliaries. Five per cent. has been 
added by the heated feed water, making up 68 supplied to 
the engine. This wastes 1 by friction and rejects 55 in the 
exhaust, turning out only 7 per cent. as useful work, It 
might be supposed that there is enormous room for improve- 
ment in the steam-engine. It looks as if all the loss is due 
to the engine which gets 68 per cent. and only gives out 
7 per cent, but we must not be hard upon the engine. 
It is turning out work, or high-grade energy, and it is 
receiving heat, or low-grade energy. This engine is probably 
taking in steam ab about 450deg. C. absolute and rejecting 
it at about 575deg. C., so it could, if perfect, only turn out 
68 x 75 + 450 = 11'3; so it is not really doing so badly. 
The real loss is between the fuel and the boiler, and it is 
not loss of energy, but loss of availability. Though the 
chemical is low-grade energy, it has such a high chemical 
temperature that 97 per cent, is theoretically available, but 
we cannot run a boiler and engine between 3,000deg. and 
4,000deg. C. Engineers are always trying to improve the 
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results by using higher and higher temperatures, but as you 
eannot use the pressures that would then correspond with 
saturated steam, you can only superheat. This does not 
mean that most of the heat is taken in at the high tem- 
perature, and the resulting gain is chiefly due to such 
things as reduction of cylinder condensation. "There 
are great practical difficulties in reducing the lower tem- 
perature. The condenser reduces it to about l00deg. C., 
or ó72deg. C.A.; but even then the steam is not com- 
pletely expanded, and blows Into the condenser under 
pressure. The efficiency has been raised more recently by 
reducing the lower temperature limit by means of sulphur 
dioxide. I do not know who was first to propose this. 
Rayleigh suggested it as early as 1876. It is being put in 
practice now in Germany. I have dealt with this diagram 
ab some length because it is puzzling, as it involves the 
question of degradation as well as the loss of energy. 

At this stage I would like to say that this is given as an 
address in my own name because I was asked to give an 
address. If it had been a paper, Mr. Walter Claypoole, 
lecturer on “ Electric Lighting and Power Distribution ” 
at Croydon Central Polytechnic, would have been joint 
author nominally as well as in reality. Iam indebted to 
him for all the hard work. He has looked up all the 
figures and prepared all the diagrams, and, in fact, done 
all the more troublesome share of the preparation. The 
diagrams are not supposed to be numerically accurate ; they 
are merely rough quantitative representations designed to 
bring the relations of the various wastes more clearly before 
the eye. 

Fig. 2 is a simple diagram of a private house installa- 
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tion, with batteries. It starts where the last diagram left 
off, but as it is supposed to be a small installation, the 
steam generator would be much less efficient. One would 
expect to find most of the power delivered to the dynamo 
going to the lamps, but the diagram shows a big loss in 
the secondary batteries. The dynamo losses are rather 
heavy because the dynamo is small, and it is losing power 
during the charging of the batteries, as well as while the 
lights are on. The diagram would have looked better if 
there Were no cells and the dynamo were larger, and only 
working when the light is needed; but this means greater 
capital cost and greater expense in labour. To make the 
diagram really complete, we ought to have shown that too. 
The diagram shows, however, how inefficient small dynamos 


are under such circumstances compared with the perform- 


ance of large machines with good load factors. The 
dynamo is, however, the most efficient machine for con- 
. verting one kind of power into another itself, and there is 
not much room for improvement. There is no feat in 
which the electrical engineer takes more pride than the 
production of the modern highly efficient dynamo. The 
secondary battery has absorbed the energy of many able 
men for many years without giving any adequate return. 
It is very little better than it was 20 years ago, and it does 
not look as if the lead accumulator was capable of much 
further improvement. 

The next diagram (Fig. 3) shows the loss between the 
station switchboard and the consumer’s terminals. The 


- §50000 units used in Slofion - 


7500000 “u ni tə sold fo l custome ra 


Substation transformer losses 820000 
Are lighting eable losses 200000 
High fension colle losses 300000 2^ 
Consumers meter losses 206000 8 
Station frensformer losses 60000 j 
» Low fension cable losses 320000 
Main switchgear and connéction losses 40000 \ 
' Substation switchgear losses 40000 


a "Total units generated 40000000 — 


Fig, à. 


economical distribution of electrical power has always been 
one of the greatest difficulties. It is not merely a question 
of getting the power to the consumer’s door at the lowest 
cost; there is another consideration, and that is constancy 
of electrical pressure. It is not, perhaps, generally fully 
realized that much of the expense of distribution for light- 
ing is due to the unfortunate properties of incandescent 
lamps. In early days lamps were made for 50 volts, but 
at that time there was no town lighting in this country. 
Then we had bad 100-volt lamps. Now it was necessary 
to provide not only that the power should be distributed 
economically, but the lamps must have constant pressure. 
It was proposed that the parts of the town near the station 
should be provided with, say, 105-volt lamps, the fall of 
pressure as you receded from the station being made by 
using lower pressures, so that at the outskirts 95 or even 
90 volt lamps would be employed. But the difficulty arose 
that early in the evening, or late at night, there would be 
so few lamps on that there would be little or no drop in the 
mains ; the result would be that if the station gave 105 
volts to suit the home lamps, the 80-volt lamps would get 
105 and break, We are so accustomed to the legal con- 
stancy of our supply pressures that we now always take 
them for granted, but it is as well to remember that the 
law was really made to suit the carbon incandescent lamp. 
If supply companies were allowed: much greater margin in 
the variation of town pressures, they would be able to 
distribute much more easily and cheaply. Mains are made 
large nob to avoid overheating—that is not the limit; 
they are made large enough to keep the pressure within the 
legal limits with a varying load. 


It is interesting to follow the effect of the development 
of the electric lamp on the distribution of electrical energy. 
If you look up the early papers on the subject, you will 
find that electricians were affected by a curious sort of 
mania in the late seventies and a few years later. Their 


idea of the electric light was a single Gramme machine 


driving one are lamp. This arc lamp, as a rule, had series 
coils only, but some had series and shunt coils. They 
were tried in parallel on a machine, but, of course, 
they would not work. I suppose they were tried in 
series teo, and would not work; so that the electric 
light was in the condition of one machine, one light, 
The problem was to find out a method by which 
more than one lamp could be run off a single machine, 
This problem was called the subdivision of the electric light. 
If you will look up the back numbers of the technical 
journals and the journals of the Institution, you will find 
quite eminent men talking the most eccentric kind of 
nonsense on this subject. To you who have had a 
technical training founded on the experience of us older 
men, our ignorance in those early days must be astonish- 
ing. In fact, if I could have only exposed my friends 
without at the same time prejudicing my own reputation, I 
would have given you as an address some of the real 
history of electrical engineering. Edison and Lane-Fox 
were among the first people to see that the true solution of 
the problem, not of the subdivision of electric light, but of 
the distribution of power for lighting, lay in employing 
high-resistance lamps in parallel Edison’s patent, which 
was held good as for an incandescent lamp, was really for 
a system of distribution of which the high-resistance lamp 
was an essential. He did not really know how to make a 
carbon lamp then, but he said that the high-resistance 
lamp was what was needed. Swan really made the first 
practical lamps. They were only about 50 to 60. volts, 
however, and were run off Gramme machines giving 60 volts 
and series wound. The shunt machine was just known to - 
a few then, but electricians said it was absurd to wind a 
machine with such fine wire on its magnets, as it must 
burn up at once. There was practically no central-station 
work at first. The incandescent lamp was used for large 
buildings, for private houses, and on board ship. There was 
some central-station work done in America in 1882 or 80, 
and part of Holborn was dimly lighted with Edison lamps 
soon after. The struggle was now to make lamps up to 
100 volts, giving only about 20 candles at a reasonable 
efficiency. This could be done by using bamboo or paper 
for the filament, but the lamps were bad. If carbon or 
harder material were employed, the specific resistance was 
low, and there was great difficulty in making the thread. 
About 1884, Swan produced good 100-volt lamps. The 
100-volt lamp was the standard for a long time, and most 
of our supply stations were really supplied to suit the lamp. 
We have now 230 to 250 volt lamps available, so the dis- 
tribution is made easier to that extent, as on the three-wire 
system 500 volts at the station are possible. What is 
really wanted to reduce, not so much the waste in mains, 
which shows in the diagram, as the capital cost, which is 
not shown there, is a lamp which will stand constant varia- 
tions of pressure. It might be thought that the new 
metallic wire lamps would do, because the temperature 
eoeffielent of wire is positive, and is fairly large near the 
melting point. The trouble is that it is not large enough 
to protect the lamps, especially as they are run at high 
efficiencies, and therefore high temperatures, so that there 
is not very much margin. 

The losses between the station and the consumer's 
terminals are made up of different details according to the 
method adopted of transmitting the power. The simplest 
case is direct supply. In that case, of course, the loss is in 
the mains only. Such a system ‘is not practical over large 
areas, so the feeder system is adopted. There is no need 
to give diagrams of the loss in feeder systems, as it is a 
simple case. In the simple transformer system with house 
transformers there is small loss in the mains, but a serious 
loss in the small transformers ; and as this loss goes on day 
and night continually, is mounts up in the year. The 
transformers are also expensive, and the system is not 
adopted in new work now. Sub-stations have taken the 
place of small transformers in the basements. Though 
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there are many house transformers still in use, we need 


not discuss their efficiency just now. With the advent of 
eccentric instead of central generating stations, the ques- 
tion of distribution is more complicated. For instance, 
the generators may work at 1,000 or 2,000 volts, working 
large station transformers at 10,000 volts. The power at 
10,000 volts is then carried to the district to be supplied, 


and transformed down to 1,000 or 2,000 volts, and then 


taken to sub-stations and transformed again to 400 volts 
or 80, but on the three-wire system. The station may 
generate triple currents, and after transforming down to, 
say, 1,000 volts, these may be used to drive dynamotors, 
or they may be transformed down so as to work on to 
rotating converters giving direct currents suitable for 
tramways or railways, or for direct town supply for light- 
ing and motors. | 
The right-hand part of Fig. 4 is a rough diagram of the 
yearly losses in the Metropolitan system, supplying several 
London areas from Willesden. I am indebted to Mr. 
Highfield for the figures. It will be seen that transformers 


are very efficient, and when they can be cut out at light | 


loads, so that the transformers in use are always well loaded, 
the efficiency can be made very high. The diagram is also 
a little deceptive, because it takes no notice of the time at 
which the energy is wasted: Energy wasted at the time 
of station full load is serious, because if it were not wasted 
it might be sold, or else the station might be a little 
smaller in proportion. But most of the waste in trans- 
formers is at light loads, and it costs very little extra to 
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generate extra power at times of light load, for it costs 
nothing extra in capital, superintendence, or labour, and it 
does not cost much in coal, for the boilers have to be kept 
hot, and some engines have to be kept running in any case. 
These points have to be borne in mind in considering the 
meaning of such diagrams. It will be seen that there is a 
loss of 6 per cent. in "station losses," only 2 per cent. 
feeder losses to sub-station, and 13 per cent. conversion 
losses and lighting of the sub-stations. These are for the 
year. They alter from time to time, so the wastes are 
shown black to the left for three representative times. 
Thus the station losses are 7 per cent. at noon, 4 per cent. 
at top load, and 20 per cent. at three in the morning, and 
80 on. ‘This is because the losses do not vary in proportion 
to the loads, Through the various sources of waste energy, 
the final result is that there is 21 per cent. loss ab noon, or 
79 par cent. efficiency, and 74 per cent. efficiency at 6 p.m., 
and up to 65 at 5 a.m., which is astonishingly good when 
the system is considered. 

The next diagram (Fig. 5) belongs to a different class. 
The consumer pays £100 to the supply company. How is 
it spent? Most people would be inclined to say that about 
£90 went to buy coal and the rest was profit. Instead of 
£100—an amount which is larger than most of us care 
to pay, even for the electric light—I will take 1,000 pence. 
OI this only 66 goes to coal and cartage of coal, 19 is 
devoted to oil, waste, waster, and stores. Only 70 to 
workmen's wages; 57 go to repairs and maiatenance. 
Practically, 400 go to interest and special expenditure and 


| worked under special difficulties. 


sinking fand. How this is treated depends on whether it 

is a municipal undertaking or a company. If it is a 
company, interest is really part of the profit, but the 
depreciation should be large enough to allow for the 
gradual reduction of the value of the plant. Under 
certain circumstances it ought to be large enough to allow 
for more than this. -For instance, in a new station the 
plant does not depreciate so fast as it may later ov, but if 
the depreciation is taken at a constant rate, it should mount 
up into a fund which may be available later on. If the 
station is run by the town, the accounts must be kept by an 
absurd system. "Towns are generally concerned with such 
things as sewage systems, in which there is no profit and 
loss and account. The town may not treat its sewage 
system asa permanent asset atall. It has to borrow money 
to put down its sewage system, say £100,000 at ó per 
cent. Then it has to pay £3,000 a year interest. Bat thas 
is not all; it has to pay back the whole of the £100,000 in 
a certain number of years. To do this it has to provide 
out of the rates a sinking fand, such that in the prescribed 
term of years the whole of the debt is paid off The town, 
then, has a sewage system to the good, which has been paid 
for over many years out of the rates. The town, there- 
fore does not save money like the private individual, and 
then buy what it can afford. I do not think it would be 
allowed to do such a rational thing ; it has to borrow money 
for everything, and pay it back over a term of years. The 
length of the term has no reference whatever to the nature 
of the work done, as the work is notin any way security 
for the loan ; the local rates are the security. There is an 


` | epidemic of outery just now about municipal indebtedness, 
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but it is apt to give a totally wrong impression to the 
average reader, as he does not realise that municipalities 
must be in debt owing to the way these things are arranged, 
For a private individual always to be in debt would be 
bad, for a town it is another matter; the only question is 
how much the town ought to be in debt. The nation 
itself does business in the same sort of way—it has no 
ready money—and when anything has to be done it 
borrows. But local authorities are now taking up such 
businesses as electric supply and tramways, which have 
profit and loss sides; but they are obliged to work the 
businesses on the same lines as town improvements, which 
is absurd. A municipal electric light scheme is thus 
It is like a public com- 
pany that has a negative capital—that is to say, all 
its money is borrowed. The shareholders are the rate- 
payers. They hold shares depending on the rate assess- 
ments. The dividends are generally negative. All the - 
shareholders are so by compulsion if they live in the place. 
The only thing they can do, if they do not want to be 
shareholders in such undertakings, is to move off to another 
town, but then they become shareholders in another set 
of ventures. I believe the only way to avoid being share- 
holders in these compulsory undertakings is to live ina 
barge on a canal. Bs this as it may, the undertaking, 
though a profit and loss concern, must keep its accounts on 
the same principle as if it were a sewage system. To begin 
with, the town may only borrow enough money to put down 


the plant. This has to be paid off as already explained by the 
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sinking fund, which returns all the borrowed money in, say, 
20 years. 

The plant may last 10 years, or it may last 50; that 
has nothing to do with the case. If the plant lasted 
20, and then went into powder, like Holmes's ''One-hoss 
shay,” the sinking fund would correspond with correct 
depreciation. If it lasts less, something more should be 
allowed, and less should be written off for the parts that 
will last longer. This right depreciation to be allowed in 
municipal works is a burning question between the advo- 
cates of municipal training and its opponents. Again, a 
private concern would start business with enough capital to 
put down the station and to run it at a loss for à year or two 
until it turned the corner. The municipality may not do 
anything as sensible as that; it may only borrow money 
enough to put down the station, and the first few years’ 
losses must be paid for out of the rates for these years. 
This sometimes excites the ratepayers. Almost any busi- 
ness has to be run ab a loss at first, and enough capital is 
provided to meet the deficit, and when the business pays it 
ought to pay on the whole capital. No one would think 
of starting, say, a works with no working capital at all, and 
distributing a negative dividend during the next few years 
to pay the losses. This is one of the many absurd con- 
ditions under which municipal work has to suffer. In one 
ease à lovingly solicitous gas company felt that it was hard 
that à municipality should lose during the first years, and 
it got a clause inserted to the effect that if there were a 
loss, the price should be raised and raised until there was 
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elther no loss or no customer—it did not matter which, 
though in its heart of hearts the gas company preferred the 
latter. This clause was solemnly inserted in one or two Acts 
by the collective wisdom of the country. It may interest 
you to realise that the large commercial interests of this 


country are controlled by a set of people who think that if 
a manufacture does not pay, the simple expedient of raising 


the price will put things right. I am not an advocate of 
municipal trading, and if I were this would not be the 
place to air opinions. I have digressed to explain some of 
the anomalies of municipal accounts, because it is à matter 
on which you will not easily get information, at it is not 
generally explained in text-books on electricity. The rest 
of the diagram (Fig. 5) calls for little remark. You will 
notice that about 5 per cent, of the whole bill is clear 
profit in meter rents after paying for the interest, repairs, 
and maintenance. About 20 per cent. more is net profit, 
80 that the profit in the case taken is 25 per cent. Ib 
must be borne in mind that this is 25 per cent. of the 
yearly account, This must not be confused with the profit 
‘the company makes stated in terms of the capital. The 
company cannot make 25 per cent. dividend out of this. 
If the capital were equal to the gross revenue, it would be 
à profit of 25 per cent.; if the capital were equal to the 
gross expenditure, it would be 33 per cent, but, unfortu- 
nately, the capital is much larger, so the profit is smaller. 
In many manufacturing businesses the capital is about the 
same as the yearly turnover, but an electric supply under- 
taking is, unfortunately, not one of them. 


Fig. 6 shows where a sum of money goes when spent on 
generation of power by steam, town gas, producer gas, oil, 
and petrol. The most striking differences are in the propor- 
tions of labour, materials, and fuel. In the Mond producer 
the fuel costs less than half, while in the gas-engine fed 
with town gas it is over 90 per cent. This is a little 
deceptive, however. It must be remembered that fuel in 
the cases of the Diesel and the explosive oil-engine and the 
gas-engine with town gas is in itself a sort of finished 
product, on which labour and other charges have been 
spent. In discussing the Mond plant it must also be 
remembered that it produces by-products of considerable 
value. This diagram puts the Mond system well ahead of 
the others. In making a comparison, however, there are 
other considerations which cannot be put into diagrammatic 
form very easily. The most important is the interest on 
capital, and the depreciation. The relation of the interest 
to the cost of energy depends on the load factor. Thus, 
where a plant is working straight on day and night it pays - 
to sink a large capital. Thus, in an electro-chemical works 
a gas-producer plant will give better results than anywhere 
else, It is quite possible with a good load factor to get 
the prices down to about 0°125d. per kilowatt-hour inclusive, 
with a load factor of 100 per cent. and cheap coal. The next 
figure shows the losses between the engine flywheel and the 
car axle in a tramway system, or it would have shown it if 
Mr. Claypoole had prepared it. To make a clear diagram 
would have been very difficult, because it should have 
shown the various losses on a typical tramway under the 
numerous widely different conditions. Another diagram 
should have shown the effects of regenerative control or 
economical electric braking. It may seem rather curious 
that in order to replace the humble horse it is necessary to 
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have motors, controllers, overhead gear of the most; compli- 
cated kind, return boosters, and sometimes sub-stations 
with three-phase plant, and three-phase plant at the station, 
engines, boilers, a tangle of accessories, cooling towers, 
coal conveyors, and I do not know what besides. But 
within reason, these complications bring cheapness in the 
long run, and, after all, are they so much simpler than a 
horse? If you will attempt to make a working drawing of 
a horse, you will find that it is not really so very simple. 
One of the most curious aspects of the tramway and 
railway question is that in one sense the efficiency is zero. 
In a way, it takes no work to transport a person 
from one place to another on the level, yet, in fact, 
all this expenditure is necessary. One of the most 
striking anomalies is that nearly all the energy is wasted, 
not in carrying human beings, but in moving about the 
cars themselves. If they carried any passengers, the cost 
would be nearly the same. This is even more striking in 
the case of an ordinary train. To carry a first-class passenger 
along à main line, it is found necessary to draw along 
about a ton of rolling-stock. It might seem that it would 
pay to make the rolling-stock lighter, but experience shows 
that it is more economical in the long run to make it 
heavy, and it has gradually been getting heavier and 
heavier. A passenger ship, if it takes some cargo, really 
pays by its passengers, and for each first-class passenger 
from 10 to 20 tons of iron and other things have to be 
taken across the sea. This sort of inefficiency is unavoid- 
able. You are even guilty of it yourselves. All 1 wanted 
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to listen to this address was your brains and ears, yet you 
have filled the room up with bodies. 

Fig. 7 shows what the tramway company does with the 
money it collects. I would call your attention to the very 
small proportion that goes to pay for power—under 3 per 


cent. The traffic expenses come to nearly ten times the cost of 
power. The depreciation and renewal come to nearly 20 per 


cent., and this is in addition to the sinking fund of 6 per cent. 
(this is © per cent. of the money received for tickets ; it 
must not be confused with a 6 per cent. sinking fund). 
There is a net profit of 144 per cent. This is again 144 per 
cent. on the money taken—it does not mean 144 per cent. 
on the capital at all. These simple explanations are not 
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meant as an insult to your intelligence; it is so very easy 
to make mistakes about these matters that I take the 
liberty of safeguarding as much as possible. The profit is 
divided up into 2*8, which goes to reserve, and 11'9, which 
goes to sundries. I do not know what this means. If you 
want to know, you must write to Glasgow. It may mean 
that it goes to relieve rates—and the relief of the rates 
ls regarded as a mere sundry—or it may mean that it does 
not. A corporation is always in a little difficulty about 
profits. If it makes no profits people revile it, and the 
management gets unpopular, while if it makes profits and 
devotes them to the reduction of rates the consumers say 
they are being robbed by the corporation, and would much 
rather be carried about by a private company. 
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Fig. 8 is interesting as it shows, or tends to show, the 
proportion of the energy given to the illuminant that 
comes out as light. It does not seem to me quite correct. 
I think that the candle and oil lamp would give much less 
than 2 per cent. The arc lamp seems to me to ba put too 
low, and the sunlight seems too low for the radiation in 
space, and too high for the radiation if it has been through 
the atmosphere. This diagram is taken from a table given 
by Prof. V. B. Lewes, I do not know that he takes any 
responsibility about it. It might be said that I should 
provide a more accurate table instead of it, but it is not 
easy, and I should have to take the responsibility and 
defend myself against Prof. Lewes, I know him; and I 


^ 


| would rather not. Fig. 9 gives some comparisons of the 


same sort as the last, but calculated out from different data. 

Fig. 10 shows how many candle-hours you can get for a 
shilling paid to the company with different illuminants, 
Thus, if electrical energy costs 4d. a Board of Trade unit, 
an ordinary glow lamp will give nearly 800 candle-hours. 
A flame are with energy at 5d. gives you 14,000 candle-hours, 
It must be remembered that the shilling is all spent on 
energy ; nothing is allowed for renewal of lamps, interest 
on fittings, meter rents, Interest on are lamp, cost of carbons 
or labour. Below is the corresponding diagram for gaslight 
with flames and mantles. The diagrams are to the same 
scale, so that the lights can be compared. Thus, for a 
shilling with energy at 5d., you get about the same light as 
with a flat-flame gas-burner and gas at 4s. The ordinary 
oil-lamp, with paraffin at 8d. a galion, beats them both 
hollow, and it is out of the running with acetylene, 
The great fight between electricity and gas has been 
fought with flat-flame burners and carbon lamps, 
and there has been much discussion, I have been 
accused of a strong partiality for electric light; but I feel 
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impartial; I really do not know which is worse. The 
gas mantle makes an enormous difference, and brings gas, 
say, at 3s. ahead of everything but the mercury and flame 
arcs at, say, 44d. a unit. The flame arc is essentially for 
large lights, while the mantle lights can be made quite 
small. The comparison is, I repeat, only for the same 
money paid for gas or energy. To make a real comparison 
many other factors are to be taken into account. There is 
the interest on the mercury lamp for one thing; then its 
colour is not good; and if you add carbon lamps the 
efficiency goes down. On the other side, however, you 
have to estimate the cost of mantles, the trouble and worry 
of breakages and of the jets getting stopped up, and so on, 
Even then it must be clear that the mantle has a large 
margin of economy over the house lamps, such as the Nernst, 
the metal, and the carbon incandescents. For outdoor use 
and for large buildings, the flame arc seems to have plenty 
of margin over the mantle, though large mantle lamps are 
even better than those shown in the diagram. In addition 
to the cost of lamps, mantles, etc., we must remember that 


if an illuminant spoils the decorations, the extra cost of 


redecorating should be charged against it. Gas blackens 
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the pgs and destroys paint, and so on, and the extra | was placed to measure current strength and some resistance 
ao of decoration may be as heavy as the whole cost of | to prevent rush of current. By regulating this resistance, 
ia light, in which case it does nos pay to employ gas | currents of different strength were passed through the 
M any aa This argument annoys the gas industry, so | armature. Experiments were repeated with brush springs 
V s sound and good. It is generally supposed that the | slackened and tightened, and its effect on brush-contact 
serene of a ceiling by gas is due to the smoke. This | resistance was noted. 

8 not quite true; itis the heat that does it. The electric | Brush under Normal Pressure; iglb. per Brush Spring. Armature 


lamp will do it, too, but to a less extent. The action is ab Rest. 
really a curious confirmation of the dynamical theory of | Resistance Resistance 
gases. A very small bit of dust with the air hotter on one | A™P- Volts, of brush Amp. Volts, of arm. 
side than the other is cannonaded by molecules on that | and arm and brush 
side, as they are going faster. If the particle is big, this is | 1'1 1:96 um 9 5'6 p 
counteracted by the molecules being fewer, owing to the | 17 .. 190 .... 112 1o e. 005 mm 759 
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The brush area for incoming or outgoing current was 
found to be ‘25 square inch. Therefore, the brush resist- 
ance per square inch of surface for a current density of 
20 amperes is ! 


{Mean value of brush + arm. — '5 (hot resist. of arm.)} x4 


The armature was next taken out and mounted on 
separate bearings away from its field magnets. Ib was 
then belt-driven by a 100-volt motor. At first no current 
was sent through the armature, but it was run at different 
speeds, and the E.M.F. generated due to the earth's field 
was noted as per following table: 
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9.0«0 CENS 6.049 0-000 oo BRN Bo ee ee RO EA hert 0:900 otud © Cad hort OCO 0 One 0 L4 

7 REMARQUES MN RENE. 17 ('5b4 — '50) 5 ..-05 units of resistance per square inch of 

700 Gont 9.0904 ERS O 016 8.080 MESO 9.960 paeme 6.000 0 669 0 NORTE ORG 9 (^0 5.0EQ O-0k6 O € adna xem b (a0 '025 : 4 7 3 

euo us cast e a a a a UE | brush area. : 2 
1 000 TACTA MORe Pre 0:006 01000 foa OREN HONE OPIU O OÀ MONA PINE Ò OD $ Org s. 0n MORE MERE GEE O Ord 5.009 8 wF bs Similarly for current We have brush resistances 
1.900 Dena MoI OCH MERT 0.069 0.019 0 66 NOM 0.010 (099 0.009 0.010 MOWA HOE 9.4.0 0.010 MORI BOR 0 8.9 © CHO 5-000 i density. per unit area, 

j 0.009 0.096 P-We NOA ou) 0-0 v.e 9.003 Qeon OOAD AORC 0. qu6 Ò 210 0.009 0 Ont 0 OE («20 O Ont 0. C0) 0.90€ 9 ont 065 15 PEPPER Verve Oo, Oe T 125 


'18 
10 9 94€ D Gwe EME o 920 9 Ord 6.009 9 9.0 $ t4 V9 p.009 0.900 9 940 9-000 9 0/9 n9 0.028 


This E.M.F. was neglected throughout later experiments 
inasmuch as it never exceeded 5 per cent. of the total 
E. M.F. measured. 

Currents of different strength were sent through arma- 
- ture while it was at rest or running at different speeds, the 
fall of potential across the armature being measured by a 
‘suitable voltmeter. In the armature circuit one ammeter 


"SL 
5 oema 00 bone pont o ot E09 de-o oare 6.089 9 000 9.00 mana HEME taro HONE ote 


Prof, Arnold found the contact resistance of carbon 
brushes for current densities of 50 to 50 amperes per 
square inch, and peripheral speeds of 1,200ft. to 2,400fb. 
per minute, to lie between '02ó and ‘04 ohm per square 
inch of contact. Both these experiments and his prove 


16 


that with carbon brushes the contact resistance decreases 
rapidly with increasing current density. 

Prof. Gisbert Kapp says take an armature and put it 
into a lathe. On starting the latter, and turning on even à 
moderate current, the brushes will be seen sparking badly, 
although the same armature running in its own field and 
doing full work will run without sparking. From this he 
concludes that the presence of a field is necessary to prevent 
sparking. On this he bases his theory of commutation of 
current. 

From the results of tho experiments related in this 
article it is clear that full-load current may be sent through 
an armature with carbon brushes, rotating away from its 
field, without causing destructive sparking. This points to 
the fact that “ contact resistance,” and not “the reversing 
magnetic field,” is mainly responsible for commutation of 
current in machines with carbon brushes at least, 
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UPON THE CAUSE AND PREVENTION OF BREAK- 
DOWN IN ELECTRICAL DISTRIBUTION SYSTEMS. 


BY ALFRED H MAYES, 


Practical experience extending over many years has 
shown that by far the larger proportion of interruptions of 
supply of current in electric lighting systems are directly 
attributable to the development of faults in the outside 
distributing mains. The evil is, indeed, such a serious one 
that it merits the most close and earnest contideration by 
all who are interested. Interest in the matter is not solely 
confined to the central-station engineer and his assistants, 
inasmuch as anything which tends to create want of con- 
fidence on the part of the public regarding the use of 
electricity will affect both the manufacturer and the con- 
tractor also. 

The most fruitful source of 
“earthing” of some 
now arises as to what 
liable to breakdown, 


trouble is undoubtedly 
point in the system. The question 
are the points of the system most 
and which, consequently, require 
careful consideration with a view to removing the weak- 
nesees which exist. The writer has had some experience 
of systems carried out upon the culvert principle with bare 
conductors supported upon insulators. In such a system it 
is not always practicable to maintain the continuity of the 
culvert ; for instance, when passing over the top of a cellar 
it is often found that the available depth is insufficient, and 
under such circumstances recourse ia usually made to 
insulated cables carried in cast-iron piping. Experience 
has proved that, when an earth develops upon such a system, 
it is located either in one of the runs of iron piping 
just mentioned, or else in one of the house service wires, 
which are also carried in iron piping. The inference is 
clearly that the combination of an insulated cable or wire 
drawn into a metal pipe and buried in the soil is a very 
unsatisfactory one. The fact is that moisture will make 
103 appearance inside iron pipes, and consequently the 
insulation of the cable is continually deteriorating, and 
finally completely breaks down to earth. 

Infinitely better results would be obtained by substituting 
ersosoted elm troughing for the piping, and filling in solid 
with bitumen. The adoption of this system means that 
strain is removed from the insulation of the cables, and 
gradual deterioration due to moisture is prevented. Stress 
must be laid upon the fact that the troughing is to be of 
- durable wood, such as elm; well treated with ereosote, and 
also of substantial thickness. Another point not to be 
overlooked is that the troughing must not be nailed 
together, but must be joined by means of oal pins. If these 
details are faithfully carried out, the result will be highly 
satisfactory, and a large amount of anxiety and expanse 
will be saved to everyone concerned. 

In the case of systems of distribution where the whole of 
the cables are buried directly in the earth, the liability to 
breakdown is very great, indeed, for, although a large pro- 
portion of the cables may ba lying in comparatively dry 
soil, yet there are necessarily many sections which are con- 
tinually under the influence of moisture, and consequently 
continually deteriorating. Here, again, the adoption of 
some form of insulating outer protection would be amply 
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repaid, not only by an immense addition to the life of the 
cables, but also by immunity from breakdown, with its 
attendant loss and anxiety. 


In advocating the adoption of the above simple device of 


troughing and insulating filling, the writer does not for a 
moment overlook or fail to appreciate the merits of the 
several excellent cable-insulating systems on the market, 
many of which would give equally good, or, possibly, even 


better results. The exact system adopted may be left to 
the discretion of the responsible engineer. The chief point 
which the writer wishes to bring homo is that insulated 
eables drawn into iron pipes, or buried directly in the soil, 
are a source of weakness, and are electrically unsound in 
principle and result. 


DEATH OF MR. CHARLES T. YERKES. 
A Pioneer of Railway Electrification. 


We regret to have to record the death of Mr. Charles 
Tyson Yerkes, which took place in New York on the 29th 
ult. Mr, Yerkes left London only a few weeks ago, and 


THE LATE MR. CHARLES T, YERKES, 


his health was then fairly good, though it had not been as 
well as usual for about a year. This fact caused him to 
restrict his business engagemente, and, amongst other thin gs, 
he retired from the chairmanship of the London United 
Tramways last March. In July and August he had a bad 
attack of rheumatic gout, but recovered from this with the 
vigour with which he usually threw off physical ailments, 
though unable to attend the last two meetings of the 
District Railway Company on Jaly 17 and Aug. 3, When 
he sailed for America he was very much better, and there 
was no symptom or anticipation of the illness which has 
now with such comparative suddenness ended his days at 
the age of 68. The first intimation that he was fatally 
indisposed was made at the beginning of December, and 
though some efforts were made by his friends to mitigate 
the serious nature of the announcement, it was evident the 
seizure was of an alarming character. 

Mr. Yerkes was best known through his connection with 
tramway and railway schemes. As early as 1860 he had 
obtained a controlling interest in one of the Philadelphia 
tramways, and he now secured the management of the 


Continental Passenger Railway Company. Leaving Phila- 
delphia he took up his residence in Chicago, where he set 
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to work to give effect to his vast ideas. He first bought 
up one and then another languishing tramway, bracing up 
their management, bringing their methods up to date, 
substituting cables and electricity for horse traction, and 
linking them all together, so that they could be worked as 
one system. He also adopted the principle of uniform 
fares. New services were introduced, and before he was 
done he had between 500 and 600 miles of lines under his 
rule. The result was that not only was Chicago itself 
transformed, but an important change was made in the 
habits and ways of thinking of the population. 

Having to a large extent realised that which he had set 
out upon in his own country, Mr. Yerkes, like Alexander of 
old, cast his eyes about for fresh fields toconquer. England 
formed the strongest attraction to him, and London was 
eventually destined to be the home of the pioneer of traffic 
reformers. Here he found a wide field for his activities. 
Its vast population, migrating each morning citywards and 
back again each evening, the chaotic condition of the means 
of intercommunication, and the lack of co-ordination and 
conjunction between the various methods and systems of 
locomotion formed an attraction which could not escape his 
reforming zeal. Lack of capital and enterprise prevented 
men from embarking upon any huge scheme for linking up 
the outlying portions of Greater London and connecting 
them with the City. This, however, did not deter Mr. 
Yerkes, who appeared on the scene in association with 
Messrs. Speyer and other substantial financiers, and in 
1902 a syndicate assumed corporate shape as the Under- 
ground Electric Railways of London (Limited). Their first 
deal was with the Metropolitan District Railway, whose 
ordinary stock they purchased to the amount of nearly 
£1,000,000 as a condition precedent for agreeing to find the 
necessary capital for electrifyingtheroad. But Mr. Yerkesand 
his collaborateurs did not stop there. In the following April 
the company was absorbed by the Underground Railways 
Company, which had a capital of £5,000,000, and which 
undertook not only the conversion of the District, but the 
completion of the Baker-street and Waterloo and the con- 
struction of the Brompton and Piccadilly-circus, the Great 
Northern and Strand, and the Charing Cross, Euston, and 
Hampstead Railways. In order to link up his subterranean 
lines with the suburbs, Mr. Yerkes subsequently obtained 
a controlling interest in the London United Tramways, 
whose south-western system covers so large an area in 
Middlesex and Surrey, and in 1903 he became chairman of 
the company in succession to Sir George White. Mr. 
Yerkes’s operations were not on so extensive a scale in 
London as they had been in Chicago, but they involved a 
total of 50 miles of railway and nearly twice as much 
tramway. In any case, he greatly stimulated electric 
traction, and was an important factor in the solution of 
London's complex traffic problem. 

Mr. Yerkes was a man of artistic tastes, and the time 
allowed him by the turmoil and worry of a strenuous 
business life was devoted to enlarging his collection of 
priceless artistic treasures. His fortune afforded him plenty 
of scope for the exercise of this most expensive hobby. He 
endowed Chicago University with the Yerkes Observatory, 
a huge structure situated on the shores of Lake Ganeva, 
Wisconsin, and installed there the largest telescope ever 
made. This immense instrument has an object glass 40in. 
in diameter, and its cost was £100,000. In fact, it may 
for along time yet be difficult to settle which posterity 
will give him most creditfor—thesplendid business capacities 
that have left their mark on two continents, or the recogni- 
tion of the high arts. | 

The details of the wil of Mr. Yerkes, railway con- 
structor, of Chicago and London, show that his estate is 
of the value of £3,000,000. After making ample pro- 
vision for his widow and family, it provides that, at the 
death of the widow, deceased's New York residence, with 
its art treasures, be handed over to a board of trustees on 
behalf of the city, together with the sum of £150,000 for 
maintenance, while the remainder of Mrs Yerkes’s portion 
of the estate will go to establish a hospital in the suburb 
of New York, £160,000 being applied to purchasing ground 
and to the hospital structure, and the balance for main- 
tenance. Twenty thousand pounds is left to Chicago 
University for the maintenance of the Yerkes Observatory. 


UNDERGROUND ELECTRIC RAILWAYS. 


Important Appointments. 


It was announced on Wednesday that Mr. Edgar Speyer 
had accepted the unanimous invitation of the Board to 
become chairman of the Underground Electric Railways 
Company of London, in succession to the late Mr. C. T. 
Yerkes, and that Sir George Gibbs becomes deputy-chair- 
man and managing director of the same company. Air 
George Gibb has also been elected to succeed the late Mr. 
Yerkes in the office of chalrman and managing director 
of the Metropolitan District Railway Company. These 
appointments are of wide interest and deep importance 
to those who habitually use the lines in question, and 
beneficial results are expected to follow in the enlightened 
handling of London traffic 

Sir George Gibb was a prominent member of the Royal 
Commission on London Traffic, and he on Wednesday 
resigned his position as manager of the North-Eastern 
Railway Company in order to take up his new appoint- 
ment. Born in Aberdeen in 1850, Sir George Gibb entered 
the solicitor’s office of the Great Western Railway in 1877, 
and became solicitor to the North-Eastern Railway in 1882, 
becoming general manager in 1891. He was a member of 
the committee on War Office. reorganisation in 1901. He 
visited the United States for the purpose of taking evidence 
in connection with the Royal Commission on London Traffic. 
To him belongs the credit of being one of the first to intro- 
duce autocars for the working of branch line passenger 
traffic, and he electrified the Newcastle suburban railways, 
thus effestually meeting the competition of electric trams. 
He was knighted in 1904. | 

Mr. Edgar Speyer is well known in connection with the 
important financial house of Speyer Bros., Lothbury, and 
also for his philanthropy. He was recently chosen as 
almoner by Mr. Bawden, who made a gift of £100,000 for 
the purposes of charity and the advancement of knowledge, 
especially in aid of human suffering. 


PERSONAL. 


We regret to learn of the death of Mr, John Dillwyn Sims, of 
Messrs, Ransomes, Sims, and Jefferies, Orwell Works, Ipswich. 

Mr. Arthur Murdock, superintendent at the Blackpool Electricity 
Works, has been appointed general manager and engineer to the 
Dartford (Kent) Light Railway Oo. 

Mr, J, Olark and Mr, B. M, Isles, of the Manchester Corporation 
Electricity Department, have both been promoted to the position of 
assistant mains engineer at a salary of £175 per annum, 

The Bridlington Town Council have increased the salary of Mr. 
D. H. Simpson, assistant borough electrical engineer, by anuual 
increments of £10 to a maximum of £130 and that of Mr, T. E. Mott, 
slerk at the electricity works, by annual increments of £7. 10s. toa 
maximum of £90. 

Mr. R. Chadwick has resigned his position as switchboard attendant 
to the Wrexham Corporation to take up an appointment under the 
British Thomson-Houston Oo. at Rugby. Various applications for a 
successor are under consideration. 

Ata meeting of the British Fire Prevention Committee on Deo. 20, 
Mr. W. Noble Twelvetrees, M. I.Mech.E., A. M.I.E E., was elested a 
member of the executive vice Mr. Lionel J. Langridge, A.M.L. E.E., 
and was at the same time nominated to serve on the General Testing 
Arrangements (Standing) Sub-Committee, | 

We noted last week that Mr. F. E. Mackee has left the British 
Insulated and Helsby Cables. He has started business with Mr, 
O. M. Robinson as electrical engineers, under the style of Frederiok 
E. Mackee and Co., at 22, Crane's-buildings, Church-street, Liverpool, 
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Orders for week ending Jan. 13. 
Monpay, JAN, 8.—'* A" Coy.—Technical instruction, 7 p.m. 


TUESDAY, JAN. 9, —'" B" Ooy.— Technical instruction, 7 p.m. 
Medical inspection, recruits, 7 p.m. 


THURSDAY, JAN. 11. — * O” Coy.—Technical instruction, 7 p.m, 
FRIDAY, JAN, 12, —'! D" Coy.— Recruits infantry drill, 6 p.m. 
Technical instruction, 7 p.m. | 
SATURDAY, JAN. 13.—''D” Coy.—Week-end instruction (whole day). 
“D” Coy. supper, 7 p.m. 
J. H. S, Paris, Captain E.E., 
for 0.0, E. E. R,E, (Vols.), 
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THE INDUSTRIES OF THE COUNTRY. 


It is usual at the beginning of a new year for us to wish 
our readers prosperity in business and individual advance- 
ment in whatever branch of the industry they may be 
engaged in. We do this most heartily, in spite of the 
disquieting fact that one of our contemporaries considers 
that we are now on the eve of a fight for the life of the 
industries of the country. We quote from the columns of 
Electrical Industries and Investments, a paper which, by the 
humour of its editor, makes interesting matter out of 
statistics. Wedo not here propose to repeat the famous 
dictum which makes statistics the worst form of lies, Our 
contemporary in its issue for Dec, 27 was much concerned 
with the Albert Hall speech of the Prime Minister. In its 
issue for Jan. 3 it publishes an article, entitled ‘The 
Municipal Millennium,” from an occasional correspondent, 
which atill further deals with the same speech. This corre- 
spondent, whose opinions are adopted editorially, gives the 
following quotation from Sir Henry Campbell-Bannerman’s 
speech : 

* We can strengthen the hand of the municipalities by 
reforming the land system and the rating system, in which 
I include the imposition of a rate on ground values. We 
can make it easier for them to relieve the congestion of the 
centre and to promote orderly and healthy development on 
the outskirts. We can do what in us lies to prevent the 
central departments from being in any sense a drag on local 
enterprise, and make these departments rather stimulate and 
inspire; and I rather think that the new President of the 
Local Government Board will ne a good guide in such 
matters.” 

Commenting on the same the ET says: “The 
effect which such a statement as this will have in the 
City remains to be seen; but if attempts are made to put 
in practice the doctrine here laid down, there will be 
little security for any industry in the country. The 
matter is too serious to be treated lightly. There is here 
a deliberate bid for the municipal, the labour, and the 
socialist vote in the country by a promise of the municipal 
millennium. The Local Government Board is to be pre- 
vented from being ‘in any sense’ a drag on local enter- 
prise! If this be carried out, we may well say, ‘God help 
London!’ The first evidence of the new line of conduct 
will probably be seen in the fights before committee in 
next session, and these will therefore deserve the closest 
attention. Meanwhile it should be the duty of everyone 
who cares in the least for the electrical or for any. other 
industry to watch carefully the action of the municipalities 
at the forthcoming election, and to remember that in 
opposing this ranting municipalism they are fighting or 
the life of the industries of the country.” 

There is as much humour and as much ignorance dis- 
played in this comment as in any previous effusion we have 
noticed in our contemporary’s columns. Take, for instance, 
the ejaculation, “God help London!” This is evidence that 
the writer of the communication was entirely ignorant of 
the powers of the Local Government Board, This Board 
may be a drag on local enterprise as far as provincial 
corporations are concerned, but in the case of London it is 
the County Council who have to consider all questions of 
expenditure on electrical undertakings owned by the metro- 
politan boroughs, As this Council has also to find the 
money, their check on extravagant expenditure is likely to 
be more efficient than the Local Government Board can be, 
whose approval only is concerned. Cases where this check 
has been used effectively can be given for the asking. We 
come, then, to “the fight for life of the industries of the 
country.” Surely the correspondent would not have us 
believe that because the Glasgow Corporation work the 


Glasgow tramways, and the London County Council own a 
considerable portion of the London tramways, that the 
tramway industry in these two large centres is dead. What, 
then, can he mean? A reference to our leader for Dec. 23 
will perhaps explain. The London United Tramway Com- 
‘pany was referred to in that leader, and it was shown 
conelusively that in the organisation of the important 
tramway system owned by that company the promoters 
had made profits which were by no means inconsiderable. 
It is this promoting industry which is likely to suffer, and 
it is a group of tramway promoters known in the City as 
the Garcke group which owns and controls the contem- 
porary from whose columns we take the above extract. 
This group has managed its own undertakings so well that 
the value of its shares has fallen some 50 per cent. in the last 
few years. In the editorial comment of Electrical Industries 
and Investments mention is made of ‘the obvious intention 
(of the Liberal party) of relaxing those restraints on 
municipal expenditure now being imposed by the Local 
Government Board in response to public sentiment.” 
The humour of the expression " publie sentiment " will only 
be appreciated by those who know the inner workings of the 
Gareke group. This group speaks with many voices as 
soon as its promoting profits are imperilled. Thus we have 
seen the formation of associations like the Industrial 
Freedom League to express ** the public sentiment” of the 
promoters in question. Again, an industry falls or rises in 
accordance with orders received, and the giver of the orders 
is of less importance than the amounts of the same pro- 
vided the bills will be promptly met. The conclusions of 
the matter are that company promoting and not the 
electrical industry is likely to suffer, and that the distinction 
between limited liability control and municipal working is 
not so great that the choice of either will imperil the 
industry concerned. We, again, wish our readers a 
prosperous year. . 


FOR POWER TRANSMISSION 

 WORK.* 

BY PROF, JOHN T. MORRIS, M.LE.E, MEMBER. 
(Continued from page 921, Vol. XXXVI.) 


Joints and Junction Boxes.—The greatest care has to be 
exercised in the jointing of extra high-tension cables, as 
also in the connection of junction boxes and end connections, 
otherwise there is serious risk of the insulation failing at 
these places. Diagrams of several are shown. 

Resonance.—All lines possess a certain amount of capacity 
and inductance, and the circuit has a natural time of swing 
-of its own—from an electrical point of view, that is, energy 
gets alternately stored in a state of strain in the dielectric, 
and in a magnetic field. Generally this time of swing is 
much shorter than the period of the alternating current 
employed, and trouble does not arise. But though the 
fundamental of the wave may not resonate, it is not at all 
improbable that the third, fifth, or seventh, or other odd 
harmonics might resonate, and cause a breakdown of the 
insulation through too great a rise of voltage. It is for 
this reason that simple sine waves of E.M.F. are to be 
preferred for power transmission. 

Surges,—A. surge in an electric circuit is generally caused 
by the extremely sudden stopping of an electric current in 
that circuit, such as might be caused by the instantaneous 
interruption of a short-circuit, for just before the inter- 
ruption of the short-circuit a large amount of energy is 
stored in the space surrounding the conductors in the form 
of a magnetic field. Immediately on interruption of the 
short-circuit, as the current is stopped the energy can no 
longer remain in the form of that contained in a magnetic 
field, but must be at once converted into electrostatic stress 
in the medium—that is, a great voltage will be suddenly 
produced between the conductors. The magnitude of this 


* Paper read before the Junior Institution of Engineers, 
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surge voltage, a8 it is called, is approximately independent 
of the length ‘of the line, and it is proportional to the 
current broken and to the square root of the ratio of the . 
indactance of the circuit to the capacity. Hence the surge 
voltage is greatest where the inductance is high and the 
capacity low, which means that the surge voltage for an 
overhead transmission will be much greater than for an 
underground cable. A paper by Prof. F. G. Baum on 
* High-Potential Long-Distance Transmission and Con- 
trol,” shows that the surge voltage for an average 
overhead transmission cannot be greater than 200 times 
the current in amperes at the instant of breaking, 
Further, as a consequence, if E-— R.M.S. voltage between 
line wires and neutral, and C=current the instant before 
Interruption, then for a sine wave with instantaneous 
interruption the | 
Maximum strain in volts = 1'4 (E 4- 200 C.). 
The surge voltage will be less than this by an &mount 
dependent on the slowness of current interruption. He 
further points out that with still greater increase in the 
length cf transmission lines, if some hundreds of miles are 
used, the surge voltage frequency may not be very far from 
the frequency of supply, which means that some factor in 
the circuit must be modified in order to avoid the possibility 
of the natural time of swing of the circuit coinciding with 
the working frequency. Needless to remark, this case can 
hardly occur in our country. Actual experiments on a 
100-mile line working at 40,000 volts have shown that on 
suddenly removing a short-circuit induced (or "kick-back") 
voltages are produced varying from 24 to 6 times the 
normal voltage, this pressure heing measured by the length 
of alr-gap broken down. Should a distributed load be used 
these effects will be greatly reduced. ee 
PROTECTION OF CIRCUITS FROM LIGHTNING AND SHORT- 
CIRCUITS. 

Lightning Arrester and Static Dischargers.—A. lightning 
arrester ought to be able to remove swiftly from the 
circuit any sudden abnormal rise of pressure, and should 
not short-circuit the line immediately afterwards. It is 
probable that the most reliable arrester would be one 
having a capacity in parallel with an inductance in order to 
be able to absorb high or low frequency effects, but so far 
no good arrangement of this sort has been devised. Up 
to a pressure of 25,000 volts or so, arresters of the non- 
arcing type—that is, with multiple gaps in series, used 
either with or without a resistance in series—appear to give 
reasonable security. Above this voltage a modified form 
of the Siemens arrester has been found fairly successful for 
circuits up to 50,000 volts, when used with a suitable 
resistance in series between it andthe ground. This latter 
is most important, or dangerous surge voltages will result 
on the sudden breaking of the arc across the arrester. It 
is now considered good practice to fix static dischargers at 
each end of a transmission circuit of any length, both for 
overhead and underground circuits. 

Board of Trade Regulations —The position of the Board 
of Trade with regerd to extra high-tension transmissions at 
the present time would appear very reasonable. No hard- 
and-fast rules have as yet been made, each individual case 
being considered on its own merits. Through the kindness 
of Mr. A. P. Trotter, electric adviser to the Board of Trade, 
the author is enabled to append the list of requirements to 
be complied with when consent is sought for erecting over- 
head mains. Transmission lines, it is interesting to note, 
must not be taken alongside of roads, but must be carried 
across open country. It is understood that a definite set 
of regulations as to extra high-tension work is about to be 
issued by the Board of Trade, but it is not as yet published. 
It will, without doubt, be of the greatest interest. 

Some DETAILS OF POWER TRANSMISSIONS, 

Shawinigan-Montreal.—Length, 90 miles; horse-power 
transmitted, 15,000; transmitting pressure, 53,000 volts. 
Mains: aluminium eables, each of seven-strand No. 7 wire. 
Distance between line wires, 5ft. Height of wire from 
cross-arm, lft. 34in. Insulators: porcelain, made in three 
pieces. Wooden pins used. 

North-Eastern Railway Electrification. —Six thousand volts, 
40 frequency. Mains: dimension, 0°25 square Inch section ; 
thickness of dielectric, 250 mils; thickness of lead sheath- 
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ing, 150 mils; finished diameter, 2:221n.; copper strip 
inside lead sheath, 16 mils thick. Method of laying: 
underground cables laid in creosoted wooden troughs and 
filled in solid, troughs then covered with tiles 3in. thick ; 
above-ground cables laid in wrought-iron troughs sup- 
ported on cast-iron brackets. Connection maintained 
throughout over each joint of sheathing. At end of cable 
both lead and copper sheaths connected to earth plates. 

Lancashire Electric Power Company —The normal pole con- 
struction consists of A-shaped poles, made by two sloping 
poles meeting at the top, with a crown of spikes pointing 
downwards, placed half-way up the pole. The normal 
insulator is of glez3d white porcelain, triple petticoated, 
and is made in two pieces, cemented firmly together, and 
has an iron pin. Where special strain has to be taken a 
construction is used consisting of four poles, arranged in a 
square on the ground and meeting in a point at the top. 
The three-phase circuits are carried on cross arms, Where 
the transmission line crosses roads an iron support is used 
to carry the guard wires. Where unusual strain has to be 
taken a special arrangement is used of three shackle insu- 
lators. The conductors are 0:1 of a square inch in section. 
The overhead mains are taken along three routes, and each 
circuit has a duplicate, and each circuit is spiralled slowly 
along the line. There are at present about 44 miles of 
overhead mains and 16 miles of underground mains in 
this transmission. The underground work is three-core, 
paper-insulated, lead-covered, and armoured cables, laid in 
earthenware troughs and filled in layer by layer, until solid, 
with bitumen, and covered over with earthenware. For 
lightning protectors B.T H.-Wirt arresters are used. 

North Wales Power and Traction Company.—Messrs 
Bruee Peebles state that they have under erection for the 
North Wales Power and Traction Company about 130 
miles of 10,000-volt overhead three-phase mains, generating 
plant capacity baing some 10,000 h.p. 

Ths author desirer, in conclusion, to acknowledge his 
indebtness to the writers of several most interesting papers, 
ete., connected with his subject, upon which he has freely 
drawn in writing this communication. He would also 
express his grateful appreciation of the readiness with 
which manufacturers have placed information, specimens, 
etċ., at his disposal. Is would have been practically 
impossible to get together many of the facts given without 
the hearty co operation of the various firms concerned. He 
is chiefly indebted to the following: Messrs. the British 
Insulated and Helshy Cables, Callender’s Cable Construction 
Company, Geipel and Lange, W. T. Glover, W. T. Henley’s, 
Ss. Helens Cable Company, Siemens Bros., and the Western 
Electric Company. 


“ON SOME PROBLEMS OF ELECTRO AND ELECTRO- 
THERMAL CHEMISTRY.* 
BY R THRELFALL, FRS, MEMBER, 


The position of a chemical manufacturer when called 
upon for a presidential address is not a particularly happy 
one. Reticence is a tradition of the chemical industry, 
and the introduction of processes based on electro-chemical 
operations has, if anything, increased the habit of, as well 
as the necessity for, uncommunicativeness, The manu. 
facturer of machinery has really no secret except his 
organisation—the machines he sends out speak more or 
less for themselves, and render it futile to endeavour to 
conceal matters of design or construction. The products 
of a chemical works, however, do not necessarily indicate 
their mode of manufacture. A keg of bleach, for instance, 
gives no clue as to howjthe chlorine existing in it was 
brought to birth, and it would require very expert know- 
ledge to decide whether a sample of chlorate of potash was 
manufactured electrolytically or from chlorine. Moreover, 
the success of all chemical processes is mainly dependent 
on a number of small details, most of which are incapable 
of protection by patents; and this applies particularly to 
electro-chemical processes. It is, therefore, only reasonable 
that a chemical manufacturer should try to keep the doors 
of his works shut as much as possible, and extend the same 


* Inaugural address of the chairman to the Birmingham Local 
Section of the Institution of Electrical Engineers, l 


precaution to his mouth under penalty of sacrificing his 
business by making common property those dispositions 
of apparatus the elaboration of which has often cost 
a fortune to bring about. Ib is hoped that these remarks 
may servo as my excase for adopting a distant standpoint 
in the brief survey I propose to make of some electro- 
chemical matters. 

The general condition of the industry is the topic which 
naturally presents itself as of greatest interest. In the 
early nineties of the last century there is no doubt that 
very extravagant ideas were current as to the part which 
electricity was to play in the chemical industries. The 
Patent Office records support this view. Ia the following 
table I have entered the number of patents appearing in 
the ‘Patent Index" for each year under the heading 
 Hiectrelysis.” 
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The early anticipations have not been altogether 
realised, and it is now pretty clearly seen that there are 
many processes in which the intervention of electricity 
is not commercially advantageous even though it may be 
technically practicable. 

FIXATION OF NITROGEN. 

Possibly an illustration may be the direct fixation of the 
nitrogen of the air in the form of oxides by some form of 
electric discharge. The chief d:fficulty here is that Nature 
has long ago fixed a great deal of nitrogen ia the nitre beds 
of Chile, and at present it is cheaper to dig up the fixed 
nitrogen and carry it to where it is required than it is to 
fix it electrically at some point nearer to the centre of con- 
sumption. The electric process, however, is no doubt 
susceptible of improvement, and apparently occupies the 
minds of a good many inventors. The shortest cut toa 
successful result will probably be found in a thorough 
study of the theory of the reaction. A beginning 
has already been made by von Lepel Ber, 1903 1905, 
and Dr. Oito Scheur (Zeitschrift für Elektrochemie, Kept. 1 
1905), though no doubt a great amount of unpublished 
experimental work has been already accumulated by various 
patentees. The yield of oxides (for all the oxides of 
nitrogen appear to be formed) depends on the nature of the 
spark or electric flame, on the shape of the containing 
vesse!, and velocity of the air stream among other factorr, 
and is may well be years before the conditions for bess 
working are clearly set forth. 

Ia their French patent No. 335,692, Eyde and Birksland 
claim to be able to make as much as 650 kilos of oxidised 
nitrogen (calculated as nitric acid) for one kilowatt-year. 
Oa the basis of power at Niagara price (nominally 20dol. 
per electrical horse power year) I find that 1lb. of (mostly 
potential) nitric acid would cost about 0°91, while if 10do'. 
power be considered the standard, the cost for power would 
be naturally 0°45d With Chile saltpetre at 10a. 6d. per 
cwt, at Liverpool, the value of the nitric acid content could 
be put at about 1°17d. per pound HNO,. The air oxida 
tion workers would, however, require to neutralise their 
product for manurial purposes, presumably with limestone, 
the cost of which is inappreciable in a rough calculation, 
though the labour and packing of the nitrate and nitrite 
mixture probably is not. There is no information available as 
to the other items of manufacturing cost, but it looks as if 
there was a possibility of an industry in this direction with 
a 10dol, power in an agricultural country. If I were work- 
ing at this problem, I think I should try the effect of a 
discharge in an atmosphere carrying a lime-water fog in 
suspension and in rapid motion. 
= Some years ago (Phil, Mag., 1893, p. 27) I noticed that 
mercury and nitrogen can be made to combine by an 
electric discharge at about 0'8 mm. pressure and not too 
high a tempsrature—say, under 200deg.C. It might be 
worth while to examine whether mercary vapour air and 
steam at say, 160deg. C., where the vapour tension of 
mercury is 5'0 mm. could bs made to yield ammonia, if 
not oxide of nitrogen; the mercury could possible be 


| recovered—if it could not, its use would be impracticable, 
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Meanwhile the researches of Caro and Frank seem to have 
reached a practical stage in the commercial production of 
cyavamide with the electric furnace. So far as I under- 
stand the matter, calcium carbide was originally treated at 
about 2,000deg. C. with nitrogen, giving calcium cyana- 
mide. Ata later date the cyanamide was to be produced 
in the same furnace as the carbide, though, so far as I 
know, details have not been published. According to 
Dr. Frank (Zeitschrift für Elektrochemie, vol. ix, p. 858, 
1903), calcium cyanamide can be used direct as an artificial 
manure. It was originally proposed to use cyanamide as 
the basis of a process for making potassium or sodium 
cyanide, but, so far as is known to me, this idea has been 
given up, cyanide of the very high quality now required by 
consumers being more easily produced in other ways. 

The whole subject of the fixation of nitrogen 1s of the 
greatest interest to mankind—of greater interest than any 
other chemical problem ; but whether the fixation can be 
best done by electricity or in other ways—by bacteria, for 
instance—is a question which time alone can decide. The 
world’s consumption of ammonia and nitrate in 1903 
amounted, according to Dr. Frank, to between 18 and 
19 million pounds sterling—not a very large sum having 
regard to the greatness of the agricultural industry. I 
look forward to the time when, through the labours of 
chemists, the price of fixed nitrogen shall have dropped to 
something like one-tenth of its present value, and the 
consumption be limited mainly by the cost of distribution. 


NON-CONDUCTING CARBON. 


Though of far less intrinsic importance than the fixation 
of atmospheric nitrogen, the artificial production of diamonds 
presents many problems of great interest. As is well 
known, Moissan succeeded in producing minute diamonds 
by saturating iron and other metals with carbon at electric 
furnace temperatures, and then suddenly cooling the molten 
mass by dropping the crucible and its contents into water, 
mercury, or melted lead. These experiments have been 
followed up by Mayorana and others, ending with Sir 
William Crookes, who produces some evidence of the 
formation of microscopic diamonds by the explosion of 
cordite in a closed vessel. 

(To be continued ) 


COKE BREEZE AS FUEL. 
BY F, PURSER FLETCHER. 


Few central-station engineers know the value of coke 
breeze as fuel, especially for small stations near London, 
where, on account of the restrictions of the Public Health 
Act, Welsh coal has to be used. Coke breeze can be 
obtained in the London districts at prices varying from 
7a, 3d. to 8s. per ton delivered, and if mixed with a slack 
or cheap coal in the ratio of about two of the former to 
one of the latter great improvement can be made in the 
fuel cost per unit generated, and with only a very slight 
grey smoke. Sufficient draught is, of course, most necessary, 
which can be eitherinduced (not less than in. by water-gauge) 
or forced, preferably the latter, although the results shown on 
(attached) curve were obtained by means of induced draught. 
The breeza ean be used alone if necersary, but unless 
very heavy fires are carried and the draught very good the 
capacity of the boiler is somewhat reduced. For refuse 
destructor working it is also of great importance during 
periods of cleaning out and when the refuse is of a poor 
calorific value, and will often help at times of peak load to 
such an extent that the assistance of coal fired boilers is 
not required. On the curve shown it is interesting to note 
that although the units generated per month was con- 
siderably decreased (owing to the Corporation’s new gene- 
rating station taking over the load), the fuel cost per unit 
generated also dropped immediately the coke breeze and 
coal were used, the cost being reduced from 0°7d. to 0°39d. 
per unit generated, or about 45 per cent., whereas with 
the coal alone they would probably have gone as high 
as 0°75 during the three months of the trial. Con- 
sidering that the station load factor was only 8 per cent. 
during this period, the results are undoubtedly very satis- 
factory. 


FORTHCOMING EVENTS. 


SATURDAY, JAN. 6. 


Royal Institution of Great Britain. —At5 3 p.m., '' Astronomy," 
by Prof. H. H. Turner. 


Institution of Electrical Engineers (Manchester Local 
Section).—Students’ visit to Calorids E estrie S-orage Co,’s 
works. | 


Sanitary Inspectors’ Association.—P:;edenii»] address by Mr. 
Bidwin Latham, C.E.; lecture by Mr. O, R. Darling, F.I.O., 
F.O.S., on *' Refr'gerators," with experiments. 


Association of Engineors-in Charge.—At 5 p.m., visit to Royal 
Courts of Justice. 
MoN»DAY, JAN, 8. 
Tramways and Light Railways Asscciation.—At 2.50 p.m., 
visit to Kingsway subways and inspection cfall-steel car, Meet at 
Aldwych Station. 


Institution of Mechanical Engineers (Graduates Association) — 
Paper on '' M torcar R-diators or Coolers," by Mr, F, E. Bennett. 


TUESDAY, JAN. 9. 


Royal Institution of Great Britain —A* 3 p m., '' Astronomy," 
by Prof. H. H. Turner. 


Institution of Civil Engineers.—At 8 p.m, papes on ''The 
E imination of S orm Water from Sewerage Systems," by Mr. 
D. E. Lloyd-Davies ; and '' The Elimiaation of Su:pendel Solids 
and Colloidal Matters from Sewage,” by Lieut,-O.lonel A, S. 
Jones and Dr. W. O. Travis. 

WEDNESDAY, JAN. 10, 

Tramways and Light Railways Association.—At 8 p.m., at 
theatre of Ins'itution of Civil Engine:r», paper on ‘' Brakes,” by 
Mr. A L. C. Fell (mcom»er of coune 1). 

Liverpool Engineering Society.—At8 p.m., ''Some Economic 
Aspects of E'estric Power Supply," by Mr, H. W. Wilson. 

Association of Engineers-in-Charge —At8 p.m., paper on ‘' Storage 
Batteries and their Application to Public Irs:itutions," by Mr. 
Frank Crawter. | 

THURSDAY, JAN, LIL. 

Institution of Electrical Engineers,—At 8 p.m., conclusion of 

discussion on Mr. Patcheli’s paper. 
FRIDAY, JAN, 12. 

Institution of Civil Engineers.—At 8 p.m., paper on '' The Theory 

of Machines.” by Prof. John Dewar Oormack, B.Sc. 


Institution of Electrical Engineers (Manchester Local Section— 
Students’ Section),—At 7.50 p.m., '‘ The Electrical Equipment 
of Automobiles," by Mr, J. C, Ward 

SATURDAY, JAN, 13, 

Association of Engineers-in. Charge, —À 5 7 p.m., social, 


THE MEASUREMENT OF HIGH - FREQUENCY 
CURRENTS AND ELECTRIC WAVES.* 


BY PROF, J, A, FLEMING, M.A, DSC, F RS, 


MEASUREMENT or Hic Frequency, CAPACITY, ÍINDUCTANCE, 
AND RESISTANCE. 

On two previous occasions I have had the honour of giving 
lectures in this room *'Oa Electric Oscillations” and **On 
Hertzian Wave Telegraphy.” Since that time our knowledge 
of the subject has made great progress, especially with regard 
to quantitative measurements. When any branch of scientific 
research begins to receive technical application, we always find 
that it calls for processes of exact measuremen', and, in truth, 
we may say that any collection of facts only bec.m s scientific 
knowledge just in proportion as it is capable of beiug made the 
subject of precise measurement. In these lectures I propose 
then to direct your attention to the ‘‘ Measurement of High- 
Frequency Electric Curren's and E'ectric Waves," and the 
course may be in one sense considered as supplementary to or 
a continuation of the two previous ones. Limitations of time 
will render it necessary for me to assume that you are familiar 
to a certain extent with the general phenomena. t 

The first matter which must engage our attention is the 
measurement of electric capacity. When a charge of electricity 
is given to a conductor, the result is to raise what is called its 
potential, just as when a quantity of heat is imparted to a body 
the result is to raise its temperature, or when a quantity of 
water is put into a vessel the result is to raise the level of tlie 
water. Potential is, therefore, to electricity what temperature 
is to heat and level to liquids. Heat tends to flow from places 
of high temperature to places of low. Water tends to flow down 
hill, and electricity to move in the direction in which potential 
diminishes most quickly. The ratio of charge to potential is 
e ue A LU I LU uu c i I P ia 


* Cantor lectare delivered before the Society of Arts, 
T For further information the reader is referred to the previous 


courses of Cantor lectures on ''Electrieal Oscillations and Ele:tric 
Waves " (1900) and '' Hertzian Wave Telegraphy ’ (1935). 
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called the capacity of the body, and capacity may be defined as 
the electric charge required to raise a conductor to unit 
potential. The potential of the earth is taken as the zero. 
Accordingly we have the following definition. 


Definition.—The electrical capacity of a conductor is measured 
by the quantity of electricity which must be put into it to raise 
its potential one unit above that of the earth, all other con- 
ductors being at a great distance. Since there is no absolute 
potential any more than absolute level, we take the earth’s 
potential as zero. We have next to settle the units. We have 
first a definition of the unit of electric quantity. 

Definition.—The electrostatic unit of electricity is the quantity 
which repels another equal quantity at a distance of 1cm. with 
aunit of force. The unit of force is called one dyne, and is 
výr part of the weight of 1 grm. A conductor charged with 
electricity possesses a store of energy, and requires expenditure 


of work to charge it. It gives up this energy on discharge. 
Hence we have a further definition. . 


Fic, 


Defimtion.—A. body is charged to unit potential when a unit 
of electric quantity on it represents a store of one unit of 
energy. We may, therefore, employ a small conductor charged 
with one electrostatic unit of quantity to measure the potential 
of any other charge by ascertaining how much work is required 
to move the unit charge against the electric attraction or repul- 
sion of the other charge to or from an infinite distance, or, which 
comes to the same thing, to or from the earth. The law govern- 
ing the electric attraction or repulsion between particles of 
electricity is the same as that of gravitation between particles 
of matter—viz., the law of the inverse square. 

Imagine, then, a sphere of radius R charged with Q units of 
electricity. It exercises an attraction of Q/d? units of force on 
a unit of charge of opposite sign placed at distance of d centi- 
metres from its centre, and it can be shown by a simple calcu- 
lation that the work done in moving a charge to an infinite 
distance is Q/d units of energy, or ergs. Hence we have 
V=Q/R or C=Q/V=R, and, therefore, that the capacity of a 
sphere of radius R centimetres is R electrostatic units. 

The practical unit of capacity is called one microfarad, and is 
equal to 900,000 electrostatic units. The capacity of the whole 
earth is about 800 microfarads, or nearly the same as that of an 
Atlantic cable. The microfarad is, however, too large a unit 
for the measurements we have in view, and hence I employ the 
one-millionth part of it, or the micro-microfarad (m.mfd.), as a 
convenient unit. This is equal to that of a sphere 9mm, 
in radius, about the size of a large cherry, whereas the 
microfarad is the capacity of a sphere 9,000m., or about 
52 miles in radius. It is important to bear in mind the rule 
that to convert capacity measured in electrostatic units into 
capacity measuring microfarads we must divide by 900,000. 

There are certain regular forms of conductors for which the 
electrostatic capacity can be mathematically calculated. These 
are the sphere, a circular disc, an ellipsoid, a long straight wire ; 
and the following Table I. shows the mathematical expressions 


for these capacities in electrostatic units (E.S.) and in micro- 
farads (m.mfda.). 


TABLE I. 

— —— Á—— ———— € M PET NE E EE A 

Capacity of In E.S. units In m.mfds. 
BPhere cec a PRG EE EEUU Ri dE R - 10 R/9 
DIG sicie E E N 2 R/r 20 R/9 r 
Vertical wiro, mem wes o ee o s ome o e o ms o -| l[&loge 2hjd | 1/4 logy 9 h/d 
Horzontal wire ,..... Less exta i[2loge 4 h|d | [8 logy 4 h]d 
Parallel plates ............ ess Altri 10 A/86 x ¢ 


Concentric cylinders , essee nes ser ee 1/2 loge m 1/4'15 logi, = 


The letters in the above formule signify as follows : 
i length of conductor ; 
B, radius of sphere or diac 


d --diameter of wire ; 
h=height above the earth ; 
D — diameter of the sphere, disc, or cylinder. 


The proximity of any other conductor, even the earth, raises 
the capacity of the conductor. A large sphere hung up in this 
room would have a capacity numerically greater than its radius 
when reckoned in electrostatic units by reason of the proximity 
of the walls of the room. . 

The only method of finding the capacity of most insulated 
conductors is to do it experimentally. This is best achieved in 
the following manner. If we charge the conductor and discharge 
it through a galvanometer, say, 100 times per second, these 
numerous discharges are equivalent in effect to a continuous 
electric current. Suppose that the galvanometer has been cali- 
brated so that we can interpret its deflections and ascertain the 
value of the current in micro-amperes which produces any given 
deflection. Let V be the potential to which the conductor is 
charged, C its capacity in microfarads, and V the number of 
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discharges per second, we have then the relation A=0 N V. 
Hence the capacity can be determined when the numerical 
values of À, N, and V are known. This process is best con 
ducted by means of a rotating commutator. The particular 
form of commutator here exhibited was designed by the author 
in conjunction with Mr. Clinton (see Fig. 1) It consists of a 
barrel or drum driven by an electric motor. This drum con- 
sists of three parts: the two outside portions have projecting 
teeth like those of à wheel, and there is an Intermediate wheel 
which is insulated from and fixed between the other two. The 
diagram in Fig. 2 shows the development of the surface of this 
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| Fig. 2, 


drum. Against the drum three brass brushes press, two against 
the outer portions and one against the middle, and it will 
easily be seen that when the drum rotates the effect is 
alternately to connect the middle brush first with one and 
then the other of the two outside brushes. To conduct the 
measurement, we employ a mirror galvanometer and an insulated 
battery composed of 50 or more small secondary cells. The 
conductor, C, the capacity of which is to be measured, is con- 
nected to the middle brush, and the two outside brushes are 
connected respectively to one terminal of the battery, B, and 
of the galvanometer, G, the othev terminals of the battery and 
galvanometer being connected togetherand tothe earth (see Fig. 5). 
On setting the motor in rotation the conductor is connected 
alternately with the battery and galvanometer, these being 
charged to a known potential and then discharged through the 
galvanometer. The number of times per second this operation 
is performed is ascertained in the following manner: On the 
shaft of the motor is placed an endless screw gearing in a wheel 
which rotates once every 100 rotations of the motor. A pin 
on this wheelis caused once in every 100 revolutions to move 
the hammer of a small gong, and thus to make a sound which 
announces that the motor has completed 100 revolutions. 

In the commutator as constructed in the instrument before 
you, one revolution of the motor causes four discharges to pass 
through the galvanometer. Hence, if we take the time by the 
stop-watch in which the motor makes 1,000 revolutions, or in 
which 4,000 discharges pass through the galvanometer, we can 
ascertain the number of discharges per second. 

To reduce the results of observations to numerical values, we 
have to know first the potential to which the conductor is 
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charged. This may be done by measuring the difference of 
potential of the ends of the battery with any good form of volt- 
meter. The galvanometer may be calibrated by passing through 
it a known current from the same battery obtained by connect- 
ing in series the galvanometer, the battery, and à known high 
resistance. Having these data and the number of discharges 
per second obtained as above described, we can measure the 
capacity of any insulated conductor, such as a large sphere, or 
disc, or vertical wire, and determine the same in electrostatic 
units or micro-microfarads. Again, by the same appliance we 
can determine quite easily the capacity of a Leyden jar, or 
of a parallel plate or condenser, or of a parallel-plate con- 
denser having between its plates a sheet of any solid 
dielectric. We can make use of the above-described com- 
mutator to measure the electrostatic capacity of an aerial wire, 
as used in wireless telegraphy, by simply connecting the 
insulated wire to the middle brush. Such an insulated wire 
constitutes a form of Leyden jar, of which the earth is the outer 
coating and the space round the wire the dielectric. 

In making such à measurement, however, we have to deter- 
mine the capacity of the commutator itself, and to subtract this 
from the total capacity as measured. Operating with this 
appliance, we find the capacity of a Leyden jar, which is 
commonly called a pint size, may be about 1/700th of a micro- 
farad, whilst the capacity of a wireless telegraph antenna 100ft. 
in height, constructed of a wire in. in diameter, may be about 
1/5,000th of a microfarad. Experiments with the commutator 
show that if a number of wires are hung up parallel to one 
another in the air, the capacity of the whole of the wires taken 
together is much less than the sum of each of them taken 
individually when the others are removed. 
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Our attention must next be directed to the measurement of a 
quantity, called the inductance of a circuit. When an E.M.F. 
ia applied to a circuit, the current does not instantly appear atb 
its full value. Time is required to create a current in a con- 
ductor by a finite H.M.F., just as time is required to create 
velocity in a mass of matter by mechanical force. The quality 
of the circuit, however, on which this fact depends is called its 
inductance, and it corresponds to inertia in matter. The value 
of the inductance of a circuit can be calculated for certain 
simple cases, just as the capacity can be determined. If the 
wire is not made of magnetic material, the inductance depends 
only on the size and shape of the wire, and is measured for our 
present purposes in centimetres or in larger units called 
microhenrys, each of which corresponds to 1,000 cm. The 
mathematical processes by which these calculations can be made 
are somewhat complex, but in Table II. below are given the 
values of the inductance, L, for a number of cases with which 
we are concerned in practice, such asa straight wire of length l 
and diameter d, the same wire bent into a circle of perimeter /, 
or into a square of perimeter /, or into a rectangle the sides of 
which are respectively a and b. 


TABLE II. 

Inductance of Various Standard Forms of Circuit. 
Straight wire...... 2L —21 (2:508 log 41/d—1) cm. 
Circular wire......=L=21 (2:508 log 41/d —2°45). 
Square wire ...... =L=21 (2:305 logy 4 l/d — 2:85). 


Two parallel wires = L=2 1 (2:505 log, D/d). 
ee =L=4[(a-+0) log, = 2° Log bedatse ro 


- b log, (b+ VÆ --02)4- 2 A a? -- 03 — (a. -- 0)]. 


We have in the next place to notice a special characteristic of 
high-frequency currents—viz., that the current is entirely on 
the surface of the conductor. An experimental proof of this is 
given in a later lecture, The formule in the above Table II. 


Rectangle ... 


give us the inductance for infinite frequency, or when the 
current is wholly upon the surface of the wire. They need a 
slight but unimportant correction when we are dealing with 
currents of finite frequency such as a million per second. In 
general, the only method of determining the inductance of a 
circuit is to do ib experimentally. One of the most convenient 
means of carrying out this measurement is by a bridge measure- 
ment suggested by Prof. Anderson and modified by myself. In 
this method we make the conductor the inductance of which is 
to be determined one arm of a Wheatstone’s bridge, and com- 
plete the circuit as shown in Fig. 4. A variable resistance, 1, 
is placed in series with the galvanometer, and a condenser, C, 
connected between one terminal of the bridge and of the 
galvanometer. In the circuit of the battery is placed a buzzer 
or electromagnetic interrupter, Z, which breaks and makes the 
circuit of the battery very rapidly, say, from 200 to 500 times 
per second, and a telephone, T, is placed in the bridge circuit, 
which can be substituted for the galvanometer, G, when required. 
The first step is to balance the bridge for steady currents. 
This is done by employing the galvanometer in the bridge 
circuit, and stopping the buzzer. When the measuring arm of 
the bridge has been so adjusted that the galvanometer shows 
no current, the battery key being held down, we know that the 
relation which holds good between the four arms of the bridge, 
P, Q, R, and S, is that P/Q=R/S. We then set the buzzer in 
operation, and substitute the telephone for the galvanometer, 
and alter the value of the resistance, 7, in series with the 
galvanometer until the telephone yields no sound. If, then, C 
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is the capacity in the bridge reckoned in microfarads, the induct- 
ance, L, in centimetres of the conductor being tested is given 
by the formula : 


L=1,000 0 {r R+S+R Q} centimetres, 


where C is the capacity of the condenser in microfarads, and 
P, Q, R, and S are the bridge-arm resistances in ohms, L is 
the inductance of the arm of the bridge, of which the resistance 
is R. In making this méasurement of inductance, the capacity 
which must be employed in the bridge circuit has to be selected 
with reference to the magnitude of the inductance being 
measured. We may employ the method to determine the 
inductance of a wire bent into the form of à square, or, vice 
versá, we may employ the known inductance of such a wire 
to determine the value of the capacity being used in connection 
with the bridge. : 

Another important measurement is that of the mutual 
inductance of two circuits. If one circuit acts inductively on 
another, the mutual inductance, M, of the two circuits is 
measured by the E.M.F. produced in the secondary circuit 
when a current of unit strength in the primary circuit is started 
or stopped uniformly in one second. If a current in a wire is 
steady, the fall of electric pressure, otherwise caused the voltage, 
dropped down the wire is measured by the product of the resist- 
ance and current. If the current is rapidly varying, the voltage 
drop is measured by the product of the inductance and the rate 
of change of the current. If we are dealing with alternating 
currents which have a uniform frequency, n, then the voltage 
drop due to inductance is easily shown to be equal to 624 times 
the frequency multiplied by the product of the current and the 
inductance. Hence, if the frequency is very large, the voltage 
drop may be large, even if the current is small. It is easy to 
show this by a striking experiment. We create an oscillatory 
discharge in a thick wire by sending Leyden jar discharges 
through it, and we find that if a small incandescent lamp is 
connected to two points on this wire a few inches apart, the 
lamp will light up, although the actual current passing, as 
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shown on a hot-wire ammeter, may not exceed five or six | have an oscillatory spark at the spark-gap and trains of electric 


amperes. If, however, we pass a continuous current of the 
same value through the wire, we should find that the lamp 
would not light up. This shows that the volt drop down a given 
wire produced. by a high-frequency alternating current may be 
enormously greater than that produced by a continuous current 
of the same effective value. 

Returning, then, to the mutual inductance, M, of two circuits, 
we may define this quantity by saying that the E.M.F. produced 
in the secondary circuit by an alternating primary current is 
6:28 times the frequency multiplied by the product of the 
primary current and the mutual inductance, M. If we have 
two coils of inductance, L and N, which form primary and 
secondary circuits of a transformer we can join them up in two 
ways : first, so that à current flows the same way round both 
coils, or, secondly, we may join them up so that a current 
may flow in opposite currents round the two colls when 
these are joined in series. It is easy to show that in 
the first case the whole inductance of the two circuits is 
Lt 2 M +N, and in the second case it is L-2 M 4- N. Hence 
the difference of these two inductances divided by 4 gives us 
the value of the mutual inductance. We can, therefore, 
determine the mutual inductance of two circuits by making two 
measurements with the above described bridge and telephone, 
and can thus easily measure small mutual inductances. 

It was mentioned just now that the principal property of 
high-frequency currents is that they are entirely on the surface 
of conductors. A wooden rod, covered with the thinnest 
coating of gold leaf, is just as good a conductor for very high- 
frequency currents as a solid copper one. On the other hand, 
the copper rod has a far higher resistance for high-frequency 
currents than it has for steady currents. Lord Rayleigh has 
given a well-known formula for tabulating the high-frequency 
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resistance, R’, of a nearly straight conductor of length l, of 
which the steady resistance is R ohms, for high-frequency 
currents of frequency n. If the metal is non-magnetic, the 
formula is 


R = J/Rmnl 


and for a round-sectioned copper wire of diameter d the above 
formula becomes 


dos 
R=R 57 n, 


where R’ is the high-frequency resistance, R the ordinary 
steady resistance, and J is the length of the conductor. We 
find, then, that for high frequencies the value of R' is very 
different from R. Thus, for instance, with a frequency 10° and 
a diameter of 1cm., R’ is nearly 40 R. On the other hand, if 
d==1/40cm., which is the size of a No. 56 S. W.G., then for the 
same frequency R’=R, It is important to notice that the 
above formula only applies to straight or nearly straight wires, 
but not to closely-wound spirals, because in the latter case there 
is a displacement of the cylindrical distribution of the current 
over the cross-section, which results in the production of eddy 
currents in the metal. Accordingly, in making high-frequency 
circuits, all the conductors should be made of very thin strips 
of metal, or of fine silk-covered wires bunched together, and 
then the value of the high-frequency resistance is known, and 
is equal to that of the ordinary or steady resistance. 

Another measurement of considerable importance is that 
of a spark resistance. The usual mode of producing a 
high-frequency current, as explained in my previous courses 
of lectures, is by the oscillatory discharge of a condenser. 
To the secondary terminals of the induction coil we 
attach one terminal of a condenser, which may consist of a 
battery of Leyden jars; the one coating of this condenser is 
attached to one terminal of the induction coil, and the other 
coating is attached to the other spark-ball through an inductance 
coil, We have thus in series a spark-gap, a condenser, and an 
inductance coil, and when the latter is put into operation we 


oscillations in the inductance coil. If we insert in series with 
this condenser an ammeter suitable for measuring high-frequency 
currents, as described in the next lecture, we can by this means 
determine the effective value of the current in the oscillatory 
circuit. Again, if we know the length of the spark-gap, we can 
determine the potential to which the condenser is charged, and if 
we know the capacity of this condenser we know the energy stored 
up in it. If then wecandetermine thenumber of sparks per second, 
we can tell the power in watts given to the condenser, because 
this latter is equal to > N 5 V? where N is the number of 
discharges per second, C is the capacity in microfarads, and 
V the charging potential in volts, the resulting power being 
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given in watts. Suppose we assume that the inductance coil 
has no sensible resistance, then the whole resistance of the 
circuit is concentrated in the spark-gap, and its resistance in 
ohms is given by the quotient of the power pub into the con- 
denser by the square of the current in amperes flowing in the 
condenser circuit. The measurement of the spark-gap resist- 
ance, therefore, can be effected if we can determine the number 
of oscillatory sparks per second. 

I have lately devoted particular attention to the construction 
of an instrument intended to effect this measurement. The 
instrument is constructed in the following manner: A small 
electric motor has a flanged pulley put upon its shaft, over 
which lies loosely a strip of telegraph paper tape, the 
pulley being just wide enough to allow the paper to lie 
on it. Over the pulley of the motor rests another 
pulley, called a jockey pulley, carried at the end of a 
long weighted rod, which is upheld by an electromagnet. As 
long as the jockey pulley is held up, the paper tape will not 
travel when the motor revolves, but when the jockey pulley is 
dropped the paper is gripped and travels with a speed deter- 
mined by the speed of the motor. This paper tape is made to 
pass in part of its course between two spark-balls, and at every 
oscillatory spark it is pierced with a hole. The primary circuit 
of the induction coil contains a switch which can be closed by 
an electromagnet. This electromagnet is operated by a pendulum 
(see Fig. 5) so arranged that when the pendulum takes one 
swing, occupying a period of one second, it breaks an electric 
circuit, and then makes it again for exactly one second, and 
this interruption is caused to drop the jockey pulley on to the 
motor pulley for one second, and at the same time to close the 
induction coil circuit also for one second. When the operation 
is over we find, therefore, that the paper tape is perforated 
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with a number of holes which correspond to the number of 
sparks per second—that is, to the number of oscillatory dis- 
charges (see Fig. 6). Accordingly we have the means of 
reckoning the value of the letter N in the above formula. 

We have already seen how the capacity of the Leyden jar can 
be measured, and in the next lecture figures will be given to 
you showing the manner in which the charging voltage can be 
estimated from the length of the spark-gap. By means of this 
spark counter we are enabled to estimate the power put into the 
condenser, and from the measured value of the current in the 
oscillatory circuit we can determine the spark-gap resistance. 
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This spark-gap resistance is found to be a function of many | 


quantities. It depends first upon the length of the spark, 
increasing very rapidly with the length. In the second place, 
it varies with the quantity of electricity stored in the condenser 
and released at each discharge, the spark-gap resistance 
decreasing with increasing discharge current. In the next 
place, it depends somewhat on the inductance of the circuit, and 
upon the frequency of the sparks ; moreover, a careful examina- 
tion of the subject of the spark-gap resistance shows that the 
resistance of the spark is not constant over the whole operation 
of the spark, bub increases towards the end of the discharge as 
the oscillations die away in amplitude. We cannot, therefore, 
speak of any particular length of spark as having a fixed reaist- 
ance. A spark of five milliamperes in length may have a 
resistance of five or ten ohms or ib may have a resistance of very 
much less depending upon the quantity of the discharge. 

Prof. S'aby, of Berlin, has made some interesting experiments 
on spark resistance by the following method: He places in 
series with one another two spark-gaps, S, and S, (see F'ig. 7). 
Across one spark-gap are joined the secondary terminals of an 
induction coil and the other spark-gap is short-circuited by a 
tube, E, containing the solution of sulphate of copper, which 
has a resistance of about 410 ohms. The circuit is completed 
by a condenser, O, a variable inductance, L, and a hot-wire 
ammeter, A, suitable for measuring high-frequency currents, 
and also a variable carbon resistance, R. An experiment was 
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conducted in the following manner: The spark-balls across 
which the induction coil terminals were connected will be called 
the main spark, the other spark-gaps shunted by the tube of 
sulphate of copper will be called the spark-gap under investiga- 
tion. This last spark-gap could have its length varied and 
measured by means of a micrometer. The first measurement 
consisted in closing this last spark-gap entirely, and then vary- 
ing the amount of resistance inserted by the carbon rheostat, 
whilst at the same time observing the value of the current as 
read on the hot-wire ammeter. In this manner a curve could 
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be plotted showing the variation of current with resistance in 
the oscillatory circuit. In the next place, the carbon rheostat 
was cut out and the length of the spark-gap under observation 
was varied, whilst at the same time the readings of the hot-wire 
ammeter were taken corresponding to observed spark-gaps. 
From these two observations a curve could be set out showing 
the spark resistance in terms of the spark length. Some of 
these observations by Prof. Slaby are given in Table III., 
and plotted out on the curves in Fig. 8. | 

I have repeated Slaby's observations in the Pender Electrical 
Laboratory of University College, London, with some slight 
modifications. In place of the carbon rheostat, which I found 
liable to heat, I used a U-tube containing dilute sulphuric acid, 
having in it two movable pistons, by means of which the 
length of the column of sulphuric acid in it could be varied (see 
Fig. 9). A thermometer placed in this tube served to give 
the temperature, and from the known resistivity it was possible 


double that between zinc balls of the same size. 


Taste III.—Messurement of Spark R.s'stanecs (Slaby). 


Spark leneth -—Spark resistance jn ohms for various capacities O ir— 
p: 5 electr. static units in the circuit, 
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to estimate the resistance for any position of the pistons. In 
place of short-circuiting the spark-gap by a tube of sulphate of 
copper I employel an inductance coil, and so arranged the 
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ammeter that it measured only the current passing through the 
spark to be measured. These experiments were made with 
spark-balls of different materials, and it was found that for 
lengths of spark-gap greater than 2mm. there was a very decided 
difference between the resistance of sparks taken between iron | 
balls and those between brass or zinc. balls of about ócm, 
in diameter (see Fig. 10). For spark lengths of about 5mm. 


e 


Spark Resistance in Ohms. 


Fie. ll. 


or 6mm. the resistances of spark between iron balls is nearly 
This is no 
doubt connected with the greater infusibility of iron. 

Further experiments on spark-gap resistance have recently 
been made by Rempp. He employed rather long spark-gapr, 
and took a spark between znc balls varying in diameter from 
liem. to Sem. His results show that the spark resistance has 
a minimum value corresponding to a spark lergth of about 
4mm. or 5mm., the spark resistance increasing for shorter 
spark lengths, and also for longer spark lengths (see Figs. 11 
and 12). Rempp confirmed the observations of Slaby and also 
my own, which show that in prop.rtion as the capacity in the 
oscillating circuit is greater, so the spark resistance for a given 
spark length is smaller. The smallest spark length by Rempp 
was about half an ohm when using a capacity somewhat 
near 7,000 m.mfds. By means of the spark counter above 
described, I have made some interesting researches lately on the 
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phenomena of the spark when using an alternating-current 
transformer instead of an induction coil. Employing a trans- 
former worked with an alternator having a frequency of about 
90, I find that so far from there being a spark for alternation, 
as might naturally be supposed, in some cases there were far 
fewer than 50 sparks per second, and in some cases a far greater 
number. When employing very short spark-gaps, I found ib 
was necessary to insert inductance in between the spark-gap 
and the transformer, in order to destroy the alternating-current 
arc that would otherwise form and enable the condenser to 
become charged (see Fig. 15). Under these circumstances, ib 
is found that the oscillatory discharges sometimes rose to as 
many as 500 per second. 

The explanation of this anomaly is as follows : When an 
alternating-current transformer is employed to charge a con- 
denser placed in series with an inductance coil as a shunt across 
a Bpark-gap, the interval between the spark-balls is occupied 
not only by a condenser discharge, but by a true alternating- 
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current arc, and unless this arc is quenched at each alternation 
the condenser cannot become charged again. The simplest way 
to quench this arc is to insert inductance between the spark- 
balls and the transformer. This inductance, however, causes a 
drop in voltage when a current is taken out of the transformer. 
Consider, then, the instant before discharge. The transformer 
gives a certain voltage, the condenser is charged to that 
voltage, and if that voltage exceeds the voltage corresponding 
to the spark-gap length, a discharge commences. At this 
moment, however, the voltage drops in consequence of 
the inductance inserted between the transformer and 
spark balls. The discharge then ceases, but it imme- 
diately commences again, and in this manner five or six dis- 
charges in the same direction may take place during one semi- 
period of the transformer current. Oa the other hand, if the 
condenser capacity is very large, and if the spark gap is long, 
it may require a time equal to several complete periods of the 
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transformer current before the potential difference of the spark 
balis rises to a value which will cause a discharge to take place. 
It, therefore, follows that great errors may bə committed if, in 
estimating the power put into the condenser, we always assume 
that the number of periods of the condenser is equal to the 
number of alternations in the alternating current ; ib may be 
much fewer and it may be much'greater with corresponding 
difference in the resistance of the spark. 


ELECTRIC LIGHTING PROVISIONAL ORDERS 
(SESSION 1906), 


The following is the complete list of applications for 
provisional orders deposited with the Board of Trade under 
the provisions of the Electric Lighting Acts, 1882 to 1890, 
for consideration in the 1906 session of Parliament. 


Title of Order and Description of Area. 


Abercarn Electric Lighting Order,— 
The Urban District of Abercarn, 

Aylesbury Electric Lighting Order,— 
The Urban District of Aylesbury. 

Barry Electric Lighting Order—Amend- 
ment Order, 

Barton - upon -Irwell Rural District 
Electric Lighting O:der,—The Rural 
District of Barton-upon-Irwell. 

Bellshill Electric Lighting Order,— 
The Special Lighting District of 
Bellshill. 

Bettws-y-Coed Electric Lighting Order. 
The Urban District of Bettws-y- 
Coed, 

Blantyre Electric Lighting Order,— 
The Special Lighting District of 
Blantyre. 

Blaydon Electric Lighting (Transfer 
of Powers) Order, 

Boston Electric Lighting Order. —The 
Municipal Borough of Boston 


Bothwell Electric Lighting Order.— 
The Special Lighting District of 
Bothwell. 

Bude Electric Lighting Order.—The 
Urban District of Stratton and Bude, 
and the Parishes of Poughill and 
Marhamchurch and a portion of the 
Parish of Poundstock in the Rural 
District of Stratton, 

Oalverley Electric Lighting Order.— 
Amendment Order, 

Oamberley and District Electric Light- 
ing Order.—The Urban District of 
Frimley and the Parishes of Sand- 
hurst and Orowthorne in the Rural 
District of Easthampstead. 

Castle Ward, Weetslade, and Cram- 
lingbon Electric Lighting Order.— 
The Rural District of Oastle Ward 
and the Urban Districts of Weet- 
slade and Cramlington. _ 

Oheshunt Electric Lighting Order,— 
The Urban District of Cheshunt, 


Dorchester Electric Lighting Order 
1901 (Amendment) Order. 

Dunfermline and District. Electric 
Lighting Order, —The Royal Burgh 
of Danfermline and portion of the 
Oounty of Fife. 

Dunoon Electric Lighting Order. —The 
Burgh of Dunoon, 

East Barnet Valley Electric Lighting 
Order, — The Urban District of East 
Barnet Valley. 

Eastwood and Oatheart Electrie Light- 
ing Order, — Portions of the Parishes 
of Eastwood and Catheart in the 
County of Renfrew. 

Exeter Electric Lighting (Extension) 
Order, — The Urban District of 
Heavitree. 

Farsley Electric Lighting Order. —The 
Urban District of Farsley.. 

Fochabers Electric Lighting Order,— 
Portion of the Parish of Bellie, in 
the County of E'gin, includivg the 
Town of Fochabers. 

Foots Cray Electric Lighting (Amend- 
ment) Order. 

Frcme Electric Lighting Order 1901 
(Amendment) Order, 

Gelligaer and Rhigos Rural District 
Qouncil Elect:ic Lighting Order,— 
The Parish of Gelligaer, in the 
Rural Distist of Gelligaer and 
Rhigos, 

Godalming (Extension) Electric Light- 
ing Order, —Portions of the Parishes 
of Godalming Rural and Compton 
in the Rural District of Guildford, 

Gomersal Electric. Lighting Order, — 
The Urban District of Gomersal. 

Henley-on-Thames Electrice Lighting 
Order.—The Borough of Henley-on- 
Thames. 

Hexham Electric Lighting (Extension) 
Order.—Portion of the Rural Dis- 
trict of Hexham, | 

Higham Ferrers, Rushden, and Well- 
ingborough (Rural District) Electric 
Lighting Order.—The Municipal 
Borough of Higham Ferrers, the 
Urban District of Rushden, and the 
Rural District of Wellingborough, 


Name of Promoters, 
The Urban District Council. 


The Mutual Electricity Supply 
Company. 
The Urban District Council, 


The Rural District Council, 


The County Council of 
Lanark. 


The Urban District Council. 


The County Council of 
Lanark, 


The Urban District Council, 


The National Provincial 
Electricity Oorporation, 
Limited. 

The County Oouncil of 
Lanark, 


Messrs, Christy Bros. and 


- Middleton. 


The Urban Distriet Council, 


The Camberley Electric Sup- 
ply Company, Limited. 


The Newcastle - upon - Tyne 
Electric Supply Company, 
Limited, 


The North Metropolitan Elec: 
trical Power Distribution 

. Company, Limited. 

The Corporation, 


The Corporation. 


The Corporation, 


The North Metropolitan Elec- 
trical Power Distribution 
Company, Limited. 

The Strathclyde Electricity 
Supply Company, Limited, 


The Corporation, 


The Ürban District Council, 


His Grace the Duke of Rich- 
mond, Gordon, and Lennox, 
K 


The Urban District Council. 
The Urban District Council, 
The Rural District Council, 


The Urban Electric Supply 
Oompany, Limited, 


The Electrical Distribution 
of Yorkshire, Limited. 

The Mutual Electricity 
Supply Company, 


The Hexham and District 
Electric Supply Company, 
Limited. 

The County of Northampton 
Electric Power and Traction 
Company, Limited. 
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Title of Order &nd Description of Área. 


Horsforth Electric Lighting Order 
1903 (Amendment) Order, 

Inveresk Electric Lighting Order.—BSo 
much of the Parish of Inveresk as 
is nob included in the Burgh of 
Musselburgh. 

Kilpatriek Eleotrie Lighting Order.— 
Portions of the Parishes of Old and 
New Kilpatrick in the Oounty of 
Dumbarton, and of the Parish of 
Renfrew in the County of Renfrew. 

Market Harborough Electric Lighting 
Order, — The Urban District of 
Market Harborough, 

Maryport Electric Lighting Order,— 
The Urban District of Maryport. 
Mid-Durham Electric Lighting Order, 
The Urban Districts of Crook, 
Willington, and Brandon-and-By- 
shottles, and the Parish or Township 
of Brancepeth in the Rural District 

of Durham. 

Pinner, Stanmore, Harrow Weald, and 
Edgware Electric Lighting Order.— 
The Rural District of Hendon. 

Ryton Electric Lighting Order, — The 
Urban District of Ryton. 


Seaham Harbour Electric Lighting 
Order, — The Urban District of 
Seaham Harbour. . 

Shettleston and  Tolleross Electric 
Lighting Order.—The Special Light- 
ing District of Shettleston and Toll- 
Cross. 

Slough Electric Lighting (Extensions) 
Order,—The Parishes of Burnham, 
Farnham Royal, Horton, Langley 
Marish, Stoke Poges, and Wexham, 
and portion of the Parish of Iver, 
all in the Rural District of Eton. 

Stourport and Kidderminster Electric 
Lighting Order,—The Urban Dis- 
trict of Stourport and the Rural 
District of Kidderminster. 

Sunningdale and District Electric 
Lighting Order. —The Urban Dis- 
trict of Staines, the Rural District 
of Egham, the Parishes of Sunning- 
dale and Sunninghbill in the Rural 
District of Windsor, and the 
Parishes of Windlesham and Ohob- 
ham in the Rural District of 
Chertsey. 

Swanage Electric Lighting Order.— 
The Urban District of Swanage. 


Uddingston Electric Lighting Order, — 
The Special Lighting District of 
Uddingston, 

Uxbridge and  Distriet Electricity 
Supply (Extension) Order, — The 
Urban Distriets of Hanwel and 
Beaconsfield, the Parishes of Iver, 
Hedgerley, and Hedgerley Dean in 
the Rural District of Eton, the 
Parishes of Seer Green and Penn in 
the Rural District of Amersham, and 
the Parishes of Rickmansworth Rural 
and Chorley Wood in the Rural 
District of Watford. 

Wantage and District Electric Lighting 
Order, — The Urban District of 
Wantage, and the Parishes of 
Ardington, East Lockinge, West 
Lockinge,  Esst Challow, West 
Ohallow, Charlton, Grove, and Let- 
combe Regis in the Rural Distriot of 
Wantage. 

Waterford Electric Lighting Order.— 
The Borough of Waterford. 


Wealdstone Electric Lighting Order.— 
The Urban District of Wealdstone, 


Wembley Electric Lighting Order.— 
The Urban District of Wembley. 

Wembley Electric Lighting (No, 1) 
Order.—The Urban District of 
Wembley. 

Wisbech Oorporation Electric Light. 
ing Order 1901 (Amendment) 
Order. 

Workington Electric Lighting Order. 
The Borough of Workington. 

Yardley Rural District Electric Light- 
ing Order 1904 (Amendment) 
Order. 


Name of Promoters, TRADE NOTICES AND NOVELTIES. 
The Urban District Council. 
The National Electric Con- Mereury Are Rectifier. 


struction Company, Limited This rectifier is an extremely simple device for converting 
alternating current into continuous current. It is especially 
adapted for use in charging electric automobiles in private 


The Strathclyde Electricity il fe dan edem ia 
Supply Company, Limited. garages, and for operating small continuo y, 


The Urban District Council. 


The Brush Electrical Engi- 
neering Company, Limited. 

The County of Durham Elec- 
trical Power Distribution 
Company, Limited. 


The Northwood Electric Light 
and Power Oompany, 
Limited, 

The County of Durham Elec- 
trical Power Distribution 

Company, Limited. 

The S.M.H. Tramways 
Syndicate, Limited. 


The Oounty Oouncil of 
Lanark, 


The Slough and Datchet | 
Electric Supply Company, A 
Limited. i 


The Kidderminster and Dis- 
trict Electric Lighting and 


Traction Oompany, Limited Fig. 1.— Mercury Arc Rectifier—Front View. 


Mesers. Foote and Milne, | where only alternating-current supply is available. Noiseless 

Limited. operation and freedom from need of expert handling are two 

| especially valuable features. It requires no attention beyond 

| starting, and may be operated by any man of ordinary intelli- 

génce, such as à coachman, gardener, mechanic, or man-of-all- 

work. The apparatus, for particulars of which we are indebted 

to the British Thomson-Houston Company, Limited, of Rugby, 

| consists of the following principal parts : panel, tube, holder, 

The Bournemouth and Poole 

Electricity Supply Com- 
pany, Limited, 

The Oounty Council of 

Lanark, 


The Uxbridge and District 
Electric Supply Oompany, 
Limited. 


The Wantage Engineering 
Company, Limited. 


The National Provincial 
Electricity Corporation, 
Limited. 

The North Metropolitan Elec- 
trical Power Distribution 
Company, Limited. 

The Urban District Council. 


The North Metropolitan Elec- 
trical Power Distribution 

. Company, Limited. | 
Tho Sorporavions and compensating reactance. The panel (Figs. 1 and 2) is made 
of the best slate, 48in. by 24in. by 1jin. with šin. bevel, 

| i . | mounted on lin. supporting pipes, and supplied with the 
e a Waited necessary pipe braces, clamps, snd flanges. It contains volt- 
The Rural District Council meter, ammeter, double-pole switches for connecting to battery 
i and alternating-current mains, and the necessary double- 
pole and single-pole switches for starting and operating the 


. — 


Fig. 2.—Mercury Arc Rectifier—Back View. 
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rectifier. Fases and circuit breaker are supplied for protect- 
ing the rectifier against heavy overloads. A starting resistance 
is mounted on one of the pipe supports, and is connected 
in multiple with a pilot lamp mounted on the front of the board. 
The starting resistance is used to start the rectifier before the 
load is thrown on. The pilot lamp, connected in shunt across 
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FIG. 5.— Mercury Arc Rectifier—Tube. 


the starting resistance, remains lighted until the load is sub- 
stituted for the starting resistance. The tube (Fig. 3) is an 
exhausted glass vessel containing two anodes, A A, one cathode, 
B, and one starting anode, C. It is provided with metal caps 
forthe terminals, which protect the electrodes, thus reducing 
to a minimum the liability to breakage and burn-out. The 
leads from the anodes are connected to the compensating 


three standard sizes—10, 20, and 30 amperes—designed for 
operation on either 110 or 220-volt alternating-current circuits. 


G.E C. Apparatus. 


Accompanying are illustrations of two items dealt with in the 
latest G.E.C. *'Progress Sheet.” Fig. 1 shows a nine-way 
railway electric bell coupling. This coupling has an aluminium 
body, clean cast, fitted with phosphor-bronze contacts, separated 
with ebonite, and mechanical locking device. The cable is 
protected by stout rubber tubing. The second item (Fig. 2) is 
the firm's watertight “quadrant” switch, consisting of their 
well-known ‘‘ quadrant” movement, arranged in a cast-iron 
watertight case. The further contents of the sheet comprise 
telephones for traction systems, ** Pedestal” main cut-outs, etc. 


Calendars, ete. 


Tus Bngusu ELECTRICAL ENGINEERING Company, LIMITED, 
106-112, Belvedere-road, S.E. 

W. T. HrNLEv's TELEGRAPH Company, Bloomfield-street, 
London-wall. 


STEGMANN AND Oo., electrical engineers, Clapham Junction, 
W. 


W. H. WrrLoox AND Co., Limiten, lubricating oil and grease 
refiners, 25, Southwark-street, S.E. 
CaTALOGUE,.—' Electrical Hoisting,” 1905 edition, Part Bl. 


The Electromotor and Dynamo Company, London and Man- 
chester. 


Diary.—A serviceable diary and blotting-pad has reached us 
from the County of Durham Electrical Power Distribution 
Company, Limited, and also a small vestcoat diary of the Lett's 
specles, to which a number of valuable engineering tables 
arranged by Mr. W. Geipel, M.I.E.E., have been added. 


LEGAL INTELLIGENCE. 


TRAMCAR TRANSFERS. 


At the Doncaster Police Court J, Mearns was summoned for refusing 
to pay his tram fare, It appears that the defendant boarded a car at 
the Wheat Sheaf corner, The car was proceeding to Ohester-road, 


and, on arriving at High-street, defendant, who had got a transfer 
ticket to St. Mark’s, left the car and the latter proceeded on its journey 
round the circle, 


After leaving the car defendant, instead of going 


Fig. 1.—G.E.C. Railway Electric Bell Coupling, 


reactance : the lead from the cathode forms the positive side 


of the continuous-current circuit. The holder consists of a 
moving member mounted on the face of the panel and 
provided with spring clips for holding the tube. Terminals 
for connecting the various parts of the tube to the panel 
are mounted on the panel. The compensating reactance 
is connected directly across the alternating-current supply 


mains, and is either mounted on the back of the panel or placed 
on the floor under the panel. Leads are brought out from the 
reactance to a dial switch mounted on the front of the panel. 
By means of this switch the voltage and current may be varied 
within the limits of the rectifier. A tap is brought out from 
the centre of the reactance, and forms the negative side of the 
continuous-current circuit. This rectifier is now furnished in 


direct to the car for St, Mark’s, went and transacted some business of 
his own. At 10.17 he boarded a car near the Oentral Station for the 
purpose of proceeding to St. Mark's, and it happened to be the same 
one that he had travelled in from the Wheat Sheaf., 

The Bench imposed a fine of 10s, and 7s, 6d, costs, The Chairman 
said no doubt the transfer system was a great convenience to the 
publie. The system had, no doubt, been abused, and he was afraid 
the Tramways Oommittee would have to take into very serious con- 
tideration the advisability of stopping the issue of transfer tickets if 
the practice continued. 


ELECTRICITY VIBRATION. 


At the meeting of the Manchester City Council on Wednesday it 
was reported that the chairman of the Electricity Committee and the 
deputy town clerk had had a protracted interview with Mr, J, Emmott 
Barlow, M.P., and his solicitor as to a long-standing dispute between 
Mr. Barlow and the committee, Mr. Barlow claims damages for 
injary to a warehouse of his by the vibration set up at the electricity 
works in Dickinson-street, An action has been pending for a con- 
siderable period, but it is now settled. The Corporation undertake to 
pay Mr. Barlow’s coste, allow him £1,000 as damages, and purchase 
the warehouse at a price to be fixed by arbitration, the value of the 
property tə be taken as it was in March, 1899, with the customary 
allowance for compulsory sale, 
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APPOINTMENTS VACANT. 


Junior Technical Assistant, Northampton Institute, Applica-- 
tions by Jan, 8. See advertisement. n 
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indebtedness dated April 27, 1900, Aug. 1, 1901, Nov. 14, 1902, 
Sept. 28, 1905, and Aug. 19, 1904, securing debenture stock not 
exceeding three-fifths of the company’s paid-up capital for the time 
being), has been registered. Property charged : £13,000 first mortgage 
debentures in the Winchester Electric Light and Power Oo. ; £15,000 
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COMPANIES” MEETINGS AND REPORTS 


MANX ELECTRIC RAILWAY. 


An extraordinary general meeting of shareholders in this Oompany 
was held in London on Wednesday. | 

Mr. A. G. Boscawen, M.P., chairman, in moving the adoption of 
the reports (copy of which has already appeared in our columns), said 
that, owing to an addition to the capital expenditure, the debenture 
interest and preferential dividend was £751 more. The Company 
must as far as possible eater for Douglas in providing ready access to 
objects of interest and entertainments. The one unfortunate thing 
was the accident at Snaefell during the motor races. The directors 
had issued fresh regulations, which would make it absolutely 
imposeible for anythirg of the kind to occur again, They had 
entered into negotiations with the D.uglas Corporation for “ electri- 
fying” the horse tramway on the front, and were awaiting their 
answer, 

The report was adopted, and Mr. Ernest Schenk was re-elected a 
director, 


NEW COMPANIES REGISTERED. 


Lancashire United Tramways, Limited.—Capital, £200 000. 
Object: to take over all or part of the assets of the Lancashire 
Electric Traction and Power Oo.; to acquire, lease, or construct and 
own any tramways and railways, etc, 

Foots Cray Electricity Supply Co , Limited.—Oapitsl, £20,000. 
Object: to carry on in Kent the business of suppliers of electricity for 
light, heat, motive power, or other purposes, Registered office: Dacre 
House, Victoria-street, Westminster, 

Thames Electrical Joinery Co., Limited.— Capital, £15 000. 
Object: to acquire and carry on the business of the Fire Prevention 
Building Oo. as timber merchants, manufacturers of and dealers in 
electrical materials, fittings, and appliances, eto. 

W. Bath and Son, Limited, —Oapital, £50,000. O ject: to carry 
on the business of manufacturers, etc., of engines, motors, locomotivis 
carriages, or vehicles of all kinds propelled by electricity or other 
mechanical power, Registered office: 25, Victoria-street, West- 
minster, 

Topham, Jones, and Railton, Limited.—Capital, £500,C00. 
Object: to acquire and carry on at 2, Great George-street, West- 
minster, as Topham, Jones, and Railton, the business of ecnitruotors, 
equippera, owners, and workers of railways, tramways, etc. Registered 
office: 2, Great George-street, Westminster, 

Rubber Company of Malay, Limited, — Capital, £10,000. 
Object: to seek for and secure openings for the employment of capital 
in the Federated Malay States and elsewhere, and to carry on the 
business of wholesale and retail importers of and dealers in guttapercha, 
indiarubber, vuleanite, and other natural products, ete. Registered 
Office : Staple-inn, Holborn, W.C. | 

Eldon Electric Co. Limited.—Capital, £35,000. O' jsot: to 
acquire and carry on the business of ele:t:ical engineers, importers, 
manufacturers’ agents, and dealers in all kinds of electrical apparatus, 
appliances, and ascessories carried on by A. G. Robson and R, Burdis 
at Newoastle-on-Tyne as the Eldon Electric Co,  Registe:ed office: 
8, Eldon-square, Newc.stle-on-Tyne, 

Buenos Ayres Grand National and La Capital Tramways 
Joint Committee, Limited, —Oapita], £1,000. O'ject: to adopt 
agreements (1) between La Capital Tramways Oo., the Buenos Ayres 
Grand National Tramways Oo., La Capital Traction and Electric 
Co. (Buenos Aires) and F, Thursby, for this company ; and (2) with 
La Capital Tramways Oo., F. H. Jackson, and W. Trotter, the said 
W., Trotter and R, Fleming, La Capital Traction and Elect:ic Co., 
(Buenos Aires), the Buenos Ayres Grand National Tramways Co., and 
the said F. Thursby, fcr this company, to acquire and carry out 
concessions for tramways, railways, and other public works, ete. 

Rangoon Electric Tramways and Supply Co, Limited,— 
Capital, £500,000. Object: to acquire from J. W, Dirwood and Co., 
of Rangoon, the existing Rangoon tramways (now worked by steam 

power), the Rangoon Tramways O.der, 1905, the Rangoon municipal 
electric and electric traction licenses and the Rangoon caatonment 
electric traction license, granted in 1905 by the Goveroments of 
India and Burma ; to supply electricity for all purposes; to electrically 
work the said tramways within the municipality and cantonment of 
Rangoon ; and to act as electricians and tramway and railway pro- 
piietors generally. Registered office: A, Goodlet, 16-18, Dale-street, 
Liverpool, Rangoon office: Messrs, J. W. Darwood and Co., Lower 
Kemendine-road, Rangoon. 


Liens Registered. 


Provincial Tramways Co, Limited.—I:sue on Nov. 24 of 
£51,000 4 per cent, debentures, part of a series created May 27, 1904, 
to cecure £125,000. Property charged: the company’s undertaking 
and assets, present and futare, No trustees. Total amount previously 
issued of same series, £40,000. 

Electric Law Press, Limited.—Issue on Dec. 8 of £700 7 per 
cent. debentures, part of a series created Nov. 9, 1905, to secure 
£1,000, charged on the company’s undertaking and property, present 
and future, including uncalled capital. No trustees, No previous 
issue of same series, This series is in substitution for a series which 
is to be paid off, 

Edmundson’s Electricity Corporation, Limited.—An acknow- 
ledgment of indebtedness dated Dec. 7, 1905, securing £30,000 addi. 
tional debenture stock at 44 per cent, interest (supplemental to a trust 
deed dated July 10, 1899, ‘and five deeds of acknowledgment of 


buildings, 


similar debentures in the Wycombe (Borough) Electric Light and 
Power Co, ; £20,000 similar debentures in the Salisbury Electric Light 
and Supply Co.; £15,000 similar debentures in the Ventnor Electric 
Light and Power Co.; £10,000 similar debentures in the Bromley 
(Kent) Electric Light and Power Oo, ; £4,000 similar debentures 
in the Woolwich District Electric Light Oo. ; £5,000 similar deben- 
tures in the Chislehurst Electric Supply Co. ; 
debentures in the Newmarket Electric Light Co.; £5,000 similar 
Cebentures in the Alderley and Wilmslow Electric Supply Co. ; and 
the company’s undertaking and other assets, present and future, 
Trustees : 
Ameriesn Dabenture Corporation, 75, Walbrook, E.O. Total deben- 
ture stock previouely issued, £350,000. 


£4,000 similar 


J. Bailey, 102, Haton-equare, S.W., and the Auglo- 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


Southend. —The Corporation invite tenders for one 500-kw, steam 
dynam, Tenders by Jan, 25. 

Pontypridd, —The Urban District Council invite tenders for eight 
double-deck tramcars, Tenders by Jan 18. 

Brussels. —Tenude:s are required for two electric cranes to be erected 
at th» Quii dz ls Voirie. Tenders to the Town Hall by Feb, 9, 

St. Marylebone,—The Elestricity Supply Committce invite tenders 
for various stores, Tender by Jan. 10. See advertisement in last 
iesue. | 

St. Marylebone.—Tae Electricity Supply Committee invite tendera 
for hou:e service füse-Loxes, Tenders by Jan. 10. See advertisement 
in last issue, 

Grimsby. —Ths Corporation require tenders for contracts contained 
in Specifications No, 55 59 and 48-45, for electrical plant, cables, and 
Tenders by Jan. 5, 1906. 

St. Pancras.—Tenders are invited for supplying (Section A) are 
lamp columns and cradles ; (B) open-type arc lamps. Tenders by noon 
on Jan. 9, See advertisement in last issue. | 

Leyton (Essex). —The Electric Lighting Committee of the Urban 
District Council invite tenders for the following plant: (1) 500 kw, 
dynamos ; (2) overhead crane. Tenders by Jan, 18. 

Leyton (Essex).—The Urban District Council invite tenders for 
the construction of nine miles of double tramway track, and for all 
matarials connected therewith. Tenders by 7 p.m. on Jan. 8. — 

Croydon.—The Guardians invite tenders for the installation of 
electric fire alarms at the infirmary. Tenders to Mr. H, List, clerk, 
Union Offices, Mayday-road, Thornton Heath, by 4 p.m, on Jan, 8. 

Madrid.—The Publie Works Department require tenders for a 
concession to construct and work an electric tramway between Santander 
and Astillero, Guarantee, 8,195 pesetas. Tenders by Jan. 30, 1906, 

Aberdeen —Tenders are invited for six tramcar top.deck covers, 
Tenders to Mr. J, Boll, city electrical and tramways engineer, Elec- 
tricity Works, Aberdeen, by noon on Jan. 6. See advertisement in 
last issue. 

Launceston (Tasmania).—Tenders are invited for the supply of 
500 or more electric meters and for maximum demand indicators, 
Tenders to Mr. O. W. Rocher, town clerk, Town Hall, Launceston, 
Tasmania, by 12 noon on Jan, 15. 

Sofia (Bulgaria), —Tendera are invited for the electric lighting of 
the Government Cadet School, Tenders by Jan. 19. Off:rz must be 
addre:sed in the Bulgarian language and be accompanied by a deposit 
of 5 per cent, of the amount of the tender, | 

Cardiff, —W;tu regard to the contrast for the electric wiring of the 
new asylum at Velind:e, Whitchurch, it has been decided to ask the 
six firms whose tenders were lowest when the contrast was first adver. 
liscd to send in fresh tenders on the old specifications, and that the 
suecessful tenderer be debited with the value of the work done by 


. Messrs, Firth and Sons. 


Southport.—Tenders are to be obtained by the Town Oouncil for 
the supply of a battery of accumulators and a booster to be worked in 
connection with the traction sets; a shaping machine is to be pur- 
chas:d for the workshop; and the electrical engineer has been 
instructed to rewind the field magnets of three alternators as soon as 
convenient, and to provide an atmospheric exhaust to the No, 3 


traction set. 
RESULTS OF TENDERS. 


Bridlington,—The Town Council have accepted the tender of the 
General Electric Co. (1900), of Witton, amounting to £1,315, 21, 
for electricity extension works. 

Southport.—The Corporation have acc:pted the tender of the 
Lancashire Dynamo and Motor Co, for one automatic reversible motor- 
driven booster (Turnbull and McLeod paten:) and switchboard. 

Pontypridd,—The Corporation (per Tador Accumulator Co.) have 
accep.ei the tender of the Lancashire Dynamo and Motor Co. for one - 
three-wire autc matic reversible booster for traction and lighting, 

Llanrindod Wells.—The Llanrindod Wells Electric Light and 
Power Co, have given a contract for one 350 kw. generator for direct 
coupling to Howden engine to the Lanzashire Dynamo and Moton Oo., 
Trafford Park, Manchester, . 

Wrexham. —An cíl.r from the British Thomson-Houston Co. to 
rewind a number uf meters suitable for 200 amperes capacity at a charge 
of £5, 6s, each net (packing, carriage, and repairs extra) and one 
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from the Electrical O»,, at £8. 15s, each for one type of new motera 


and £12 each for another type, will come before the next meeting of 


the Ocuncil. 


Glasgow,—The Corporation have decided to instal three further 
turbo-generators of 5,000 kw. each, and the complete contract, includ- 
ing turbines, alternators (two of which are of Dick, Kerr, and Co,’s 
make, whilst the third is to be of the Westinghouse Co.'s make), 


together with condensing plaut, has been placed in the hands of 


Willans aud Robinson, of Rugby, who will manufacture the turbines 
and condensers themselves, Two of these turbine sets are intendel 
for installing in the St, Andrew’s Cross station, whilst the third will 
be ins‘alled in the Port Dundas station. The prices were as follows : 
Willans and Robinson, turbine-driven generators, £43,717; British 
Westinghouse Oo., seven sats of motor-generators and double balancing 
attachments, £17,850; Bruce Peebles and Co,, high-tension switch- 
bosrjs and instruments, £867. 11s,; and Ferranti Limited, low-tension 
switchboards, £1,398. . 


ad as ae 


BUSINESS NOTES. 


TRACTION. 


Gateshead, —In a recent collision between a tramcar and an 
omnibus serious consequences were narrowly averted, 


Bexley.—It was stated at a recent council meeting that the loss on 
the tramways for the past three months had been £845. 

Berlin, —The municipal authorities have agreed toa project for a 
second underground railway connecting the north and scuth sides of 
the ciby. | 

Paris.—Highteen persons were injured in consequence of a collision 
between two electric trams in the Avenue de la République on the 
28th ult, | 

Wednesbury,—The Council have agreed to borrow £17,500 in con- 
nection with the purchas? of the tramway undertaking in the borough 
from the South Staffordshire Tramways Oo, 


Barking.—The tramways receipts are very satisfactory, and justify 
the ruuning of the trams, The committee are experimenting to find 
out the cheapest coal suitable for the electrical department, 

Macolesfield.—For the third year in succession a Bill has been 
depositsd in Parliament to provide tramways for Macclesfield and the 


surrounding district, connecting with the Stockport tramways at 
Torkington. 


Derby.—The Town Council have agreed to borrow the sum of 
£1,902. 193, 1d. for the doubling of the existing line of rails from 
D.adman’s-lane to the passing place opposite the park gates on 
London-road. 

Perth —The Tramway Committee propose to inorease the loop 
line from the post office down to the bend in High-street. The Oouncil 


have drawn up a list of by-laws and regulations applying to their 
iramway system. 


Colchester,—In an action brought by a motorman against the 
Corporation for alleged wrongful dismissal, and heard in the local 
county court, a verdict, in which plaintiff obtained damages, 25s, 
(being one week’s wages), was returned. 


Merthyr.—The Town Council have resolved to ask the Merthyr 
Electric Traction Co, to furnish a more frequent service of cars be. ween 
Merthyr and Cefn, and have called upon the company to provide a 
Waiting-room for passengers at the Cefn terminus, 


Stanmore.—At a meeting of the Middlesex County Council the 
estimated cost of the Stanmore extensions (£94 890) was submitted, 
but, owing to the statutory two-thirds mejority not having been 
obtained, the scheme was sət back for six months. 

Cardiff—A curious collision between a tramcar, a trap, and a 
traction ergine, resulting in s3vere injuries to the cob drawing the 
trap, occurred one evening last week, In another part of the town a 
collision occurred between a tramear and a loaded c»al cart. 


Liverpool,—A proposal was brought before the Council, and 
referred to the Health Oommittee, that the Council apply for powers 
to widen the Bruoswicek.road to such an extent as to admit of the 
present sing'e line of tramrails being replaced by a double line. 


Tramways over Bridges.—A correspondent who writes to thank 
Lord Halsbury (the late Lord Chancellor) for his opposition to the Bill 
of last year, expresses the hope that his lordship will strenuously 
resist the measure which it is proposed to introduce this session. 


Portsmouth,—Negotiat/'ons are proceeding for the acquisition by 
the Corporation of the Cosham and Horndean Light Railway, with a 
view to making the line a component part of the borough of Ports- 
mouth tramway system, and providing cheap and constant access to 
the country, 

Salford,—Oa the minutes of the Tramways Committee being pre: 
sented at the Council meeting on Wednesday last, the Ohsirman 
reported that judgment in the Swinton tramways appeal was in favour 
of the Manchester Carriage and Tramways Oo. Iris not intended to 
carry the appeal further, 


New York.—The Municipal Ownership League is about to take 
action with a view to defeat the prej3cted amalgamation of all the 
surface of subway trains and tram services in New York and district, 
The scheme is being backed by powerful capitalists, but legal opinion 
is that the prj ct is il!: gl 

Eastbourne,—l1 connection with the development of the motor 
"bus service, orders are being given for additional cars, some of which 
will have important new improvements, and application is to be mide 
t» the Local Government Board ior sanction to borrow an additional 
sum of £300 for the purpose, 


Poole,—A petition signed by residents and property owners in the 
Branksome Park addressed to the Council requests the Council to 
refuse their consent to the proposed Branksome and Swanage light 
railway scheme, The Council have already sent their petition to the 
Light Railway Commissioners, 

Haslingden,—The Corporation have deposited a Bill authorising 
the ccnstruction of tramways, etc, These tramways are about three 
miles in length, and will be used as electric tramways in conjunction 
with those to be purchased from the Accrington Corporation, Authority 
is also sought to supply electrical energy for power purposes, 

Coventry.—The Town Oouncil have just decided to expend a 
further sum of £5 000 for the purchase of electric motorcars to be 
let out on hire. The previous investment of £7,000 for similar pur- 
poses is earning about 12 per cent, interest by the hire of the motors, 
while the interest and sinking-fund charges represent a charge of only 
6 per cent, 

Bournemouth, —This Christmastide the Corporation electric trams 
have carried a record number of passengers, the new line to Christ- 
church being especially popular, The London and South-Western 
Railway Co. intend shortly to commence running a motor train several — 
times datly between Bournemouth and Ohristchurch, the preliminary 
run having already taken place. 

Hope-Bradwell —A Board of Trade order for the projected Hope 
to Bradwe'] and Oastleton light railway has now been made, The 
length of line is to be nearly three miles, and the standard gauge, 
4ft. 84in, The question of motive power is left open, and may be 
either steam or electricity, subjact to the approval of the Board of 
Trade. The time limit of the order is five years. 

Dundee,—The new tramways between Dundee and Monifieth has 
been largely patronised. Last Saturday an unfortunate incident 
occurred, which stopped traffic on the system for about half an hour, 
owirg to the bursting of a water-pipe, the water flooding the grooves 
of the rails and filling them with sand. Asa result one or two of the 
cara became derailed, and before they were replaced on the metals about 
half a dr zən vehicles were drawn up at the spot. 

Dewsbury.—At the borough police court, A. Milnes was 
summoned by the Yorkshire Woollen D’strict Tramways Co. for 
having alighted from a car while it was in motior. The defence was 
that Milnes was waiting for the car to stop, when it gave a jerk and 
threw him off. The solicitor for the company stated that had not 
Milnes brought an action sgainst the company for damages this case 
would probably not have been heard of. The case was dismisied, 


Kirkcaldy,—The engineer for the Kirkcaldy-Leven Tramways has 
informed the Council that he declines to lay granite instead of whin- 
stone setts in roads where there is no causeway. In the circumstances 
the matter will be referred to the Board of Trade for their decision. 
The Council had before them recently a draft of the proposed Dan- 
fermline and District Tramways’ application. Tho matter was remitted 
to a special committee to consider and petition against the order if 
thought desirable, 


Hastings.—The tramways company showed considerable foresight 
in accelerating their service during the Ohristmas holidays, inasmush 
as the total number of passengers carried was far in advance of the 
ordinary number, The total receipts from the commencement of the 
service to the end of the year were £11,430, and the total nualor of 
passengers carried since the opening amounted to 1,851,578. In view 
of the fast that the omnibuses running in certain districts do nob pay, 
it is not improbable that they will ba withdrawn, 

Torquay.—By arrangement with the tramway company, in return 
for the concetsion to run trams along the sea-front, wood paving to 
the value of nearly £7,000 is being laid in the business thoroughfares, 
Tramways construction work, after a week’s suspension during the 
Christmas holidays, was resumed on Monday, when excavations were 
commenced for extending the track along the Strard and Victoria- 
parade to Beacon Qaay, which will complete the first section from 
Torre railway station through the main thoroughfare of the town. 


Burniey,—The Tramways Committee recommend that the remainder 
of the tramcars be fitted with side route indicators of the single 
destination pattern at an estimated cosb of £60. The committee also 
recommend that the maximum rate of pay to tram condustors be 
advanced from 54d. to 53d. per hour. The minutes of the Finance 
Committee contain a recommendation that the tender of the Glasgow 
Numerical Printing Co. for the printing of the tickets required by the 
tramways department for the ensuing three years c:mmenced Jan, 1, 


1906, at a price in tke aggregate of £163. 93, 10d. for each year, be 
accepted, 


Aston (Birmingham).—In a report the Pablic Works Committee 
of the Town Council compliment Mr, George Trentham on the speedy 
completion of his contract in Birchfield road and Witton-road, and 
especially on having the junction at Six Ways laid four weeks after 
receivirg the castings from Me srs, Hadfield’s works, The committee 
are of opinion that 1t is inexpedient to proceed with the reconstruction 
and electrification of that part of the tramways in Wheeler-street 
within the borough of Aston until the city of Birmingh im are prepared 
to reconstruct and electrify that portion of the tramweys in the same 
street within the city, and with this view they have instructed the 
town clerk to write t» the Birmingham town clerk to ascertain the 
cours?» the city propose to adopt with regard to the matter, 


Chester.—At a meeting of the Town Council a report of the 
electrical engineer on regenerative electric tramcars in view of the 
Boughton extension was read, and designs of the demi-car, or one-man 
car, and the city car, were submitted; and ib was explained that 
15 tramway undertakings have one or more of this type of oar 
in use, Birmingham having 41. After discussion, it was resolved 
that the chairman, deputy-chairman, the electrical engineer, and 


-the tramway manager be requested to inspect the cars now in use in 


Southport, and to report thereon, Notice has been given of the 


following motion: ''That the Tramways Committee be instructed 
to obtain information of the cost and upkeep of motor "buses, and 
of their efficiency and suitability for the districts of the city not 
intended to be supplied with tramways.” 

Belfast, —The new electric tramways continued to be well patronised, 
and the receipts for Christmas week (£4,146, or 924. per car mile) 
constitute a record. The Council have confirmed the minute of the 
Tramways and Electricity Committee recommending that if the 
Harbour Commissioners will have a tramway along Queen’s-road con- 
structed and electrically equipped in all respects to the satisfaction of 
the Council’s officers, the Oouncil will agree to work the said tramway, 
and pay to the Commissioners 42 per cent, interest on their outlay for 
21 years, and undertake the maintenance of the tramway, except the 
pavement of the same, the Council to retain all rights as to the control 
of the service, To this the Commissioners have given their assent, 
At a meeting of the Council a statement was presented by the chair- 
man of the Tramways Committee relative to the cost of the under- 
taking, which showed the total of £1,206,879. 


Cleckheaton,—At a meeting of the District Council it was reported 
that a sub-committee which had been appointed to discuss with the 
manager of the British Electric Traction Co. the suggested tramway 
extension to Oakenshaw were not yet in a position to report or to 
The electrical 
engineer had reported to his committee that the tramway company 
were using a number of regenerative cars upon the lines supplied with 
energy by the Council, and the committee had instructed the clerk to 
inform the company that the Council regarded the running of regenera- 
tive cars as a contravention of the agreement between them and the 
company for the supply of current, and requesting the immediate 
discontinuance thereof, The Council had also pointed out that they 


suggest a conference with the Bradford Corporation. 


would hold the company responsible for damage to any instruments, 


meters, or other apparatus which might occur as a consequence of 


these cars being used, The action of the committee was approved. 


North-Eastern Railway.—In connection with the resignation of 
Sir George Gibb from the general managership of this company on his 
appointment to succeed Mr, Yerkes on the Underground Railways of 
London, it is interesting to note that the North-Eastern have been 
pioneers in the introduction of electric traction on the’ great steam 


railways of this country, The company have electrified 37 route miles 


of suburban railway in the neighbourhood of Newcastle, with the 
result that the suburban train services on these lines have been doubled 
in frequency and the electric train working has been a success in 
The North-Eastern have also taken a leading part in the 
introduction of scientific methods of traffic working. Since 1891 the 
North-Eastern receipt from passenger traffic per train mile has been 
increased by 24d., or 54 per cent., although the train mileage has gone 
up by no less than 32 per cent., whilst in the same period the receipt 
per freight train mile has increased from 6s, 3'9d. to 9a, 8°9d., or 


all respects. 


58 per cent, 


Glasgow.—The Tramway Committee have agreed to a resolution 
for acquiring powers to extend the lines from Rutherglen along 
Burnside-road to Oathkin Braes Park in order to make the park more 
The Clarkston and Busby extension schemes, and the 


accessible, 
schemes as regards Millerston and Highburgh and Hyndland roads, 


have also been under consideration, but these are to be delayed 
The 
Napier 
extension from  Dalmuir to 


pending action by the local authorities in those districts. 
committee do not favour a suggestion of Messrs, 
and Miller, shipbuilders, for an 
Old Kilpatrick, It is intimated that the 
of Upper Renfrewshire have been considering the 
proposed to be made by the Board of Trade for the Corporation tram- 
ways, and that, on the suggestion of the road surveyors, the com- 
mittee recommends that the speed of cars should be limited to 
12 miles an hour on portions of Oathcart-road, Kilmarnock-road, 
Thornliebank-road, Dumbarton-road, and Paisley-road, in addition to 
the roads specified in the regulations ; and also that all cars should be 
brought to a standstill on Oathcart-road, at the junction of the Rhanan 
and Station roads. . dg 

District Railway.—The completed automatic signalling apparatus 
has already undergone a satisfactory inspection by the officials of the 
Board of Trade, and will be introduced on one section at a time within 
a few days. Under the new arrangement 40 trains will run each hour 
instead of 18 as heretofore. By this means overcrowding will be 
diminished, and travelling on the *' District" made more comfortable 
and expeditious, Signal boxes will be dispensed with except at junc- 
tions, but the apparatus is so devised that if a driver accidentally 
attempts to over-run a signal standing at danger it applies its own 
brakes and the train is at once brought to a standstill, A controversy 
is going on in the daily Press regarding overcrowding on the trains of 
the District Railway. In fact, some of the complainants have been so 
annoyed at the unabated inconvenience which is caused by the over- 
crowding, that one of them has taken counsel’s opinion on the subject, 
and has been advised to appeal to the Railway Commissioners, Much 
complaint is also made about the jolting of the cars, which is far from 
pleasant to those who t:avel by the trains, and is, moreover, dangerous 
to the health of the travellers, With the adoption of the new auto- 
matic signalling spparatus, and the increase in the number of trains, 
the inconveniences of overcrowding and ''straphanging" should be 
diminished, but we hope the company will pay a little more attention 
to the jarring and jerking of the cars and the improper working of the 


doors. 


District Committee 


LIGHTING AND GENERAL. 


Llanelly.—'The Borough Ocuncil are engaging counsel to present 
their case for the electric light scheme at the forthcoming inquiry. 

Iiford,—An inquiry has been held into the application of the 
Urban District Council for sanction to a loan of £5,000 for electricity 
parposes, 
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regulations 


Lincoln,—The price to be charged to the tramways undertaking for 
current has been fixed at 2d. a unit up to a consumption of 100,000 
units per annum, 

Walthamstow.—<An inquiry has been held into the application of 
the Urban District Council for sanction to a loan of £15,147 for 
electricity purposes. 

London Gazette.—J. W, Robert, 2, Olement’s-inn, Strand, W.C., 
has been released from trusteeship in the estate of O. A. Smith, 
electrician, 23, King-street, Regent-street, London. 

Brighton.—The Corporation have been assessed at £6,000 on the 
station at Southwick, making the total assessment of the electricity 
undertaking over £16,000. An appeal is to be entered, 

Stock Exchange.—Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in the National 
Telephone Co.'s 90,000 ordinary shares of £5 each, fully paid, 
Nos. 800,001 to 890,000. 

Edmundson's Electricity Corporation. — The directors have 
declared an interim dividend at the rate of 5 per cont, per annum on 
the ordinary shares of the company payable on Jan, 15, 1906, for 
the half-year ended Sept. 30, 1905. | 

Southport.— The Electricity Committee have appointed Councillor 
Ingham chairman and Councillor Jones vice-chairman. The chairman, 
the vice-chairman, and Councillors Hough, Robinson, Paton, and 
Thomas have been appointed an Accounts and Wages Sub-Committee, 


Brazil Rubber.—The exports of rubber in 1904 amounted to 
61,865,555 kilos., as compared with 31,712,288 kilos, in 1908 and 
25,651,860 kilos, in 1902. Reports from Para show an inorease of 
arrivals during last October over October, 1904, of 60 tons, valued at 
£300,000. 

Semi-Rotary Wing Pumps.—Mr. J. H. Evans, 39, Lime-street, 
E.O., announces, as agent to Albert Knauth Breslau, that, owing to 
the enormous rise all raw materials have undergone lately, his discounts 
have been reduced by 24 per cent, on wing pumps in iron cases and by 
5 per cent, on such as are of brass throughout. 


Liverpool,—It is proposed that the Electric Power and Lighting 
Committee be instructed to discontinue the practice of requiring a 
deposit from new consumers of electricity in all cases where a perfectly 
satisfactory reference can be given. It has been decided that the 
agreements for motors on the hire-purchase system be limited to five 
years, 

Berwick,—It is proposed to establish wireless telegraphy at St. 
Abb’s Head in order to report the movements of passing ships entering 
and leaving the Firth of Forth. Telephonic communication is now in 
course of being provided between North Berwick and Seacliffe in 
connection with the summoning of the rocket brigades on that portion 
of the coast. | 

Nottingham,—A report from the town clerk on the Derbyshire 
and Notts Electric Power Bill, suggesting that full power be given to 
the Electricity Committee to adopt such course in regard to the Bill 
as might be expedient in the interests of the city, has been referred to 
a joint committee composed of the Electric Lighting and Tramways 
Committees. | 

Bedford.—It6 having been urged that it was inequitable that one 
department of the Corporation should make a profit at the expense of 
another, the Electricity and Street-Lighting Committee have decided 
that the amount charged by the electricity department for current for 
sewage pumping should be limited to the actual cost incurred. This is 
to take effect as from April 1, 1905. 


Aberdare,—Intercommunieation will be granted forthwith on the 


Post Office and National Telephone systems within the Aberdare area, 


which includes Aberdare, Aberaman, and Owmaman. Intercom- 
munication has not yet been granted throughout the whole of the 
Merthyr area, but it is promised as soon as certain engineering altera- 
tions have been carried out by the National Telephone Co. 


Islington.— At to-night’s meeting the Lighting Committee will 
recommend that application be made to the London County Oouncil 
for sanction to the borrowing of £318 for extension of a main, During 
the five weeks ended Dec, 16, 1905, the premises of 37 additional 
consumers were connected to the mains, additions to existing exten- 
sions were made in 17 cases, and 15 consumers were disconnected. The 
result is a net increase in the maximum supply of the equivalent of 
2,280 8-0. p. lamps. 

Newport (Mon,).—An electrical exhibition arranged by the Cor- 
poration was opened yesierday at the Drill Hall, Stow-hill, In 
connection with it a brochure, entitled ''Municipal Electricity in 
Newport,” has been prepared by Mr. J. G, Ellis, F.O.L.S., the secre- 
tary to the electricity and tramways department, This publication is 
exceptionally well got up, and covers thoroughly the whole ground 
by specialising information suitable to the various classes of consumers 
it is desired to attract, 

New Offices.— We are asked by Messrs, Pritchet!s and Gold, manu- 
facturers of storage batteries, Feltham, Middlesex, to state that they 
have taken offices at 20, Victoria-street, London, 8.W., and that on 
and after Monday, Jan, 8, all communications respecting prices and 
quotations and all orders should be addressed to them in London, and 
nut to Feltham as heretofore, while all correspondence respecting 
accounts, the dispatch of goods, and execution of ordeis should be 
addressed to their works at Feltham. 

Mexico,—There are openings for manufacturers of hydro-electric 
plant for Senor Salvador Gambino, State of Ohihuahua, Applications to 
take water for power purposes are reported by Senor Arturo Le Arivel, 
State of Colima; Senor Enrique C. Del Rivero Herrera, State ot 
Fuebla ; and Senor Ramón A. Saenz, State of Chihuahua, A contract 
has been entered into between the Mexican Government and Senor 
George G, Bergman for the appropriation for industrial purposes of 
five litres per second from the River Blanco, State of Vera Oruz, 
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Bethnal Green.—The Council will support the {London County 
Council (General Powers) Bill, which contains clauses for wiring and 
fitting of consumers’ premises for electricity. They have agreed to 
two firms receiving electrical energy from the Hackney Borough 
Council sutject t» the consumers’ engagements to discontinue the 
supply from Hackney so soon as a supply can be furnished from the 
borough of Bethnal Green. | 


Enfield.— At ihe last meeting of the District Council a letter was 
received from the North Metropolitan Electric Power Distribution Co., 
stating that the directors had adopted the estimates which had been 
prepared by the engineer, and had authorised him to proceed with the 
laying of the mains forthwith. Oontracts were now being prepared, 
and no time woull be lost in givirg a supply. A delay had been 
occasioned by the great difficulty cf obtaining a suitable site for the 
erection of the station and offices, This difficulty had now practically 
been overcome, 

Partnership.—We are informed that the partnership which bas 
for some years past been carried on by Messrs, Alfred J. Boult, Harold 
Wade, B. E. Danbar Kilburn, and Wm. Jno. Tennant, as chartered 
patent agents, has been dissolved by mutual consent, as from Dec. 31, 
1905. Messrs. Alfred J. Boult, Harold Wade, and Wm. Jno, Tennant 
will continue to practice in partnership at 111 and 112, Hatton- garden. 
E.O., under the style of Boult&, Wade, and Tennant. Mr. B. E, 
Dunbar Kilburn will carry on prastice in his owa name at Ohincery- 
lane Station-chambers, High Holborn, London, W.O. 


Ely (Cardiff),—The Ely Paper Mills are about to instal at their 
works generating plant of about 600 h.p., the Lancashire Dynamo and 
Motor Co, being the contractors, Some 26 motors of various sizes up 
to 60 h.p. are also to be installed. The decision is interesting in view 
of the fact that the current could have been obtained from the 
Corporation or from the South Wales Power Co. at so low a cost as 
81. One great advantage to the mills is that motors do away with 
long runs of shafting, in which there is considerable loss of efficiency. 
an ue engineers are Messrs, Herbert- Lewis and Fletcher, of 

ardiff, 


Wireless Telegraphy.—The Aberdeen (Rennie) liner '' Inkosi ” 
arrived in London from Natal and East Africa on Saturday last sfcer 
her first voyage since she was fitted with the Marconi apparatus. She 
reports having spoken with her sister ship '' Inanda ” and various men- 
of-war during the voyage, and received messages from the Marconi 
station at Poldhu, Cornwall, as far south as 24deg, 36min, N., a 
distance of 1,620 miles. News received by wireless telegraphy was 
reported by the stesmer in Las Palmss before being :e:eived by the 
ordinary cable route, and altogether the installation has proved itself 
a great success, | 

Catalogues.—We have received an illustrated prise list from 
Oryselco Limited, Kempton Works, Bedford, describing their Oryselco 
and Alfamegga lamps, The latter has a din, spherical bulb for use with 
ordinary shades, It reflects 25 c.p., and takes 32 watts. We are 
informed that a recent test made by the National Physi:al Laboratory 
showed that the average candle-power given by a Oryselco 16-c,p. 
lamp over 800 hours was 15:6 candles, at an efficiency for the same 
period of 36 watts pər candle-power, The firm have depó:s atb 
London, Birmingham, Manchester, Leeds, Glasgow, Bristol, Swansea, 
Cardiff Middlesbrough, Newcastle, etc. | 


Colchester. —AÀu electric main is to be extended at Lexden, at the 
cost of £137, 61, 91. Ia consequence of a letter from the commanding 
officer, Colchester Barracks, pointing out that, whereas the committee 
charged 144. per unit for the supply of electric energy t» the Tramways 
Department, they charged 4d, per unit to the War Department, whose 
annual consumption was about 200,000 units, it has been resolved to 
reduce the price for the War Department to 34d. per unit. The elec- 
trical engineer in his last report gives the followisg figures : output of 
elestricity in units duriog November (lighting), 1905 84,121 (1904, 
65,109) ; ditto, traction, 351,832 (30,634) ; ditto, used in generating 
station, 8,076 (—) ; number of consumers at end of November, 825 
(607) ; total number of 8.c p. lamps connected, 35, 382 (28 300). 


New Rand Power Scheme, —4A liuter's telegram from Johannes- 
burg, under date of Jan. 2, says that ''a scheme is under consideration 
for the installation of an electric generating station at Vereeniging 
capable of developing 100,000 h.p. for supplying the needs of the 
Witwatersrand. Vereeniging is 32 miles in a straight line from the 
Rand, and it is intended to utilise the coalfields in the Vereeniging 
district, where a plentifal supply of water is also available, The pro. 
moters of the scheme contemplate the provision of electricity for 
power purposes, and fcr the supply of light and heat to the whole 
reef, including Johannesburg and the neighbouring towns. They 
anticipate the scheme will enable large economies to be effected in 
capital expenditure on the various mines and in the working costs,” 


Cheltenham,—Two automatic switch circuit breakers are to be 
purchased for the two turbine generators at a cost, including fixing, of 
about £104. The last report of the electrical engineer shows that on 
Dec. 15 there were 851 customers, with the equivalent of about 56,230 
8-c, p. lamps, connected to the private supply mains, the correspondivg 
figures for last year being 797 ard 52,600 respectively. Recently the 
engineer recommended the adoption of the following scale for private 
lighting—namely: 8d, per unit for the first 60 hours per quarter on 
the consum?r's maximum demand, and 3d. per unit for all additional 
units, the charge for places of worship and under certain special 
contracts to remain as at present, The Lighting Committee are in 
favour of the adoption of this scale, but, before finally deciding 
recommend the Oouncil to obtain the views of the local wiring 
coniraotcra, | 

Wrexham .—The borough electiizal engineer’s last report states 
that during November, 1905, there were used for tramways 
11,629 units, and for lighting, ete., 41,019 units; total consumption 
in units 52,648, a1 against 47,155 units in November, 1904, There 


were five new consumers connected, and the total number of con. | 


sumers was 202. The faults as to public lighting mentioned in 
the previons report were removed. The engineer says that the 
are Jamps were chowing the effects of wear and tear,‘and suggested 
tbat a complete new circuit, consisting of nine new lamps, be pro- 
culed and erected as quickly as possible. The lamps replaced by new 
ones could be utilised in the reconstruction and repair of the remainder. 
The estimated cost was £8 per lamp. An application for a supply cf 
e'ectric'ly for lighting and gencral domestic purpo:es at Erddig is 
before the Electricity Oommittee, 


London Electric Power Supply.—In a letter to the editor of the 
Times, Mr, Algernon Turnor refers to the notices given by various 
bodies of the introduction next session of some 13 or 14 Bills to supply 
current in bulk to London, and considers that, unless a skilfal course 
bs taken now, before ib is too late, a blunder will be made for which 
the community will suffer in sackcloth and in ashes. He points out 
that, in the absence of a really competent and trustworthy private 
body, qualified to win the confidence of the public, the County Council 
may walk in triumphant, and commence thcre speculativa operations 
which frighten its Finance Oommittee and alarm the sorely-tried rate- 
payer. He cuggests that these who represent private enterprise in the 
various schemes referred to should confer and weld one strong and solid 
measure to stand as an alterna'ive to the r'sky tcheme of the County 
Council, and thus eíford to Parliament the choice which it ought to 
have. 

Blackpool.—The charges for current to the Tower Co, were dis- 
cussed at length at Tuesday's Town Council meetivg. It was stated 
that transformers had been put down ata cost of £296, and that the 
company only paid £20 per year for the use of them, An amendment 
to rf:r the following minute toa conference was lost: '' That it be 
an instruction to the borough electrical and tramway engineer to 
notify the Blackpool Tower C»: that the Corporation will 1eqaire an 
undertaking to be entered iato by the company, as on and from Jan. 1, 
1906, in accordance with the provisions of Section 59 (as t^ supply of 
electric energy in case of a separate supply) of the Blaskpool Improve- 
ment Act, 1905." It was urged that this meant that the Corporation 
were going to compel the Tower Co, to pay £500 a year for current 
whether they use itor not, On the other hand, the Corporation want 
a day load ; they are under compulsion to supply in case of a failure 
of the company's plant, and they will shortly require new plant esti- 
mated at £500. i 


Clyde Valley.—Since the Olyde Valley Electrical Power Company 
opened their power station at Yoker on June 21, and started supplying 
their first customer on Aug. 10, they have, it is stated in the Dundee 
Advertiser, steadily progressed, and now have on their books contracts 
for over 4,000 h.p. From their Motherwell power station they have 
been supplying current to the burgh of Wishaw during the past 
two months, and from now customers in the Hamilton, Mother- 
well, Rutherglen Shettleston, and Wishaw districts will be suppliec. 
The main cables are all laid, and a number «f the sub station and 
apparatus for transforming the high-tension (11 000 volts) to low- 
tension voltage (400 volts) are erected. During the past week the: 
cabies tupplying Renfrew and district have been laid asross the Olyde. 
Amongst others, the following classes of works may be mentioned 
which are being supplied from the company's mains: steel and iron, 
mechanical ard electrical engineering, printing, shinyards, collieries, 
laundries, and piper mills, 


Christmas Dance,—Oa Saturday the Robertson Social and 
Recreative Club gave a very erj yable Christmas dance at the works 
of the R.bartson Lamp Co., Brook Green, Hammersmith, Mr, Wilson 
(manager) and Mr. Saville (secretary) received the guests, and, as 
usual, well succeeded in making them thoroughly welcome. Messrs, — 
F. Pluck and Q. Baker were M,C.'s, and they soon had about 180 
couples under their care, The large hall ordinarily used for recrea- 
tive and dining purposes by the workpeople, festively decorated, was 
well filled with vigorous dancers. There were few wal'flowers, either 
of the male or female species. Franz Z»idler's Qaadrille Band pro- 
vided the tune, we believe the company provided the refreshments, 
and everyone came with the intention of enjoying the hour, and 
carried out the intention. The directors arrived about 9 p.m., and 
heartily j iaed in the dancing. Their party included Mr. and Mrs, 
H. Hirst, Mr. and Mrs, Max Byng, Mr. and Mrs, J. O. Robertson, 
Mr. and M:s, Samu:lson, Mr. C, Mason, and Mr. E, Hirst, 


Ealing.—The Highways Committee in their last report stated that 
the electric light busine:s manager had submitted a report upon the 
resule of the tests which had been carried out with ''O:smi" and 
‘Tantalum " lamps for street-lighting purposes, With regard to the 
latter, extended tests are to be made, and a further reporb prepared. 
With regard to the '' Osmi” lamp, the report says: ''Ib was shown 
that the current for two 25-o.p. lamps could b» supplied for £3 per 
annum, the renewals would cost 243s,—total, £4. 43, The price at 
present paid for two 16-c, p. lamps was £5. 8s, 8d., and renewals 5s. 4d. — 
total £5. 143,; so that a saving of £1. 10a, par posb per annum would 
ba « ffected if thoee lamps fitted with two 16.c. p. lamps were altered to 
' Omi’ lamps, while there would be an increase of 15 c.p. inlight, The 
cost of shadowless lanterns, as fitted experimentally in Gordon-road, 
is 58s. The committee viewed the ‘Osmi’ tria llamps in the Go:don- 
rosd, and recommended the Council to purchase lanterns of this type 
and fit with 'O.mi’ lamps to replace the 17 standards now fitted with 
two 16 c.p. lamps each," This recommendation wa: adopted at the 
last Council meeting. 

Bridlington —An inquiry has been held into an application of th: 
Town Council to borrow an extra £6,000 for electric lighting purposes. 
The Electric Lighting Committee were represented by Councillor J. V, 
Mainpriz*, and Councillor S. Dyer sat as an interested spectator. The 
borough surveyor, Mr, E. R., Matthews, O.E., explained the coa- 
struction of the buildings and Mr. Beckett, electrical. engiaeer, the 
technical details showing why the extra expenditure had. become 
necessary. At the last meeting of the Council, a report rezom- 
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mending that the salaries of Messrs, D, H, Simpson (assistant borough 
electrical engineer) and T. E. Mott (chief clerk) be increas3d was 
referred back, we are informed, owivg to the opposition by the Labour 


party. 


100 hours per week at the works. 
instead of ‘' sweating” 
advised to employ additional labour. 


ib was 


Daring the discussion it was stated that the former was over 
The opposition insinuated that 
its employés the committee would be better 
In suppo:t of the applications 
poiated out that the officials were thoroughly capable men, 


who might te diffisult to replace, ard that the staff was not so large 
as it should be in comparison with other places. 


26348, 


26355. 


26376, 


| 26410, 
26417. 


26131. 


26145. 


26460 
26461. 
26467 
26501, 
26510. 
26512. 


26525 


2658, 
26548. 
26575. 
26581. 


26590 


26591. 


26595 
26601 
26629. 


26631. 


PROVISIONAL PATENTS, 1905 


Dzc, 18. 

Improvements in and relating to systems of connec- 
tions for the operation of branch telephone stations 
and the like, Wilh+lm Ohnesorg, Thanet Hcuse, Temple 
Bar, London. (Date applied for urd r Patents Act, 1901, 
Dee, 17, 1974, being date of application in Germany. ) 
(Complete specification, ) 

Improvements in and connected with  electrically- 
driven vacuum cleaning or dust-removing apparatus. 
Adolf Hein, 18, Southampton-buildings, Ohancery-Jaue, 
London. (Date applied for under Paten!s Act, 1901 July 26, 
1905, being date of application in Germany.) (Complete 
spec fication. ) 

Improvements in switching apparatus for use in elec- 
tric flash advertising, Leonard Kiogwill Job, 522, High 
Holbern, London. 


Dec. 19. 


Armature lifting jack. Josiah Mower Waliwin, 52, Cor- 
yoration-street, Manchester, 


Improvements in the construction of incandescent 
lamps, Ez:a Hatton, 110, Sackville-street, Manchester, 
Improvements in fuse heads for electric blasting, 


Frederick Render, 6, Bank-street, Manchester, (Complete 
epecification ) 
Improvements in electrical signs, George Thomas Clarke 


ard John Alfred S:evers, 1144, Chancery-lane, London, 

Improvements in or relating to trolleys of electric 
cars and the like, John Farrer Mason, 83, Chancery- 
lane, London. 

Improvements in joint-boxes for the protection of 
joints of electric cables and the like. John Stratton 
and Ernest Alexander Claremont, 4, Bloomsbury- -equare, 
London, (Complete specification.) 

Improvements in electrical apparatus for lighting gas, 
Hensy Neb mer, 55, Clifton-strect, Finsbrry square, London, 

Improvements in electrical means for giving an impulse 
to a pendulum, Robert Mann Lowre end the Lowne 
Electric Clock and Applianes Oompany, Limited, 23, 
Southampton-buildings, Chancery-lane, London, 

Improved means fox transforming direct electric 
currents, William John Fahn ard Bohumil Jirotka, 55, 
Chancery-lane, London, 

Improvements in connection with electrostatic watt 
and watt-hour meters E-nest Wilson and William 
Ham lton Wilson, 64, St, Jchn’s-park, Blackheath, London. 

A new or improved electric shock apparatus. Richard 
John Lovegrove, 48, Biyant-streed, Chatham. (Complete 
specification. ) 

Dzo, 20. 


Telephone message tablet with fall-down number 
register. Alfred frederick Crofts, Herbe t Charles Smith, 
and George Edward Wells, 108, Strand, London. 

Improvements in dynamo-electric machines of “ direct- 
continuous current." Elwin Topham, 49, Georg: Leigh- 
st eet, Manches-er, 

Improvements in trolley booms of electric tramoars,. 
Jesi R bert: haw and Thomas Percy Robertshaw, 8, Qaality- 
court, Chancery lane, London, 


Improvements in or connected with electric radiators, 
Charles Bright, Q :een Anne’s-chembers, Westminster, London. 
(Complete specification, ) 

Apparatus for generating and utilising high-tension 
alternating currents for the ignition of explosive 
mixtures in internal-combustion engines. Leon Jules 
le Pontois 7, S.uthampton - buildings, Ohancery - lane, 
Lordor. (Comp'e:e specification. ). 

Register for telephone calls, Arthur Edwin Lamkin and 
A'fred Qainton, 129, High-street, Croydon. 

Improvements in apparatus for electric signalling. 
Arthur George Browa ard Arthur Whitten Brown, 18, 
S.uthampton-buildings, Chancery-lane, London. 

Improvements in automatic electric cut-outs, Oliver 
I aray, Birkbeck Bank chambers, Southampton-buildings, 
Chancery-lane, London. (J. A. Hoffe, Cape Colony.) 

Improvements in or relating to connections for two or 
more three-phase motors.  Coloman de Kando, 111, 
Hatton garden, London. (Complete specification. ) 


Improvements in electromagnetic motors with travel- 
ling fields, Heinrich Andrée, 40, Chancery-lane, London, 


26662, 


26688. 


26689, 


26691. 


26713. 


26807. 


26808 


26813 


26852, 


26853. 


26854, 


26855. 


26870, 


26876, 


26897. 


26898. 


269265. 


26952, 


26987. 


27002, 


27013. 


27052. 


27057, 


27059, 


27090, 


Dec, 21. 

An improvement in electrical batteries. 
Braun, 1, Kilburn-square, London. 

Improvements in or relating to means for converting 
varying alternating electric current into similarly 
varying direct current. Sidney George Brown, 7, South- 
ampton-kuildir g», Chancery-lane, London. 

Improvements in or relating to the distribution and 
supply of current in electric railway systems, Ole 
Sivert Bragstad, 111, Hatton-garden, London. (Date applied 
for under Patents ‘Act, 1901, Dec. 21, 1904, being date of 
application in Germany. ) (€ omplete specification, ) 

Improvements in or relating to  thermo-electric 
galvanometers. Charles Féry, 111, Hatton-ga-den, London, 
(Date applied for under Patents Act, 1901, Jan. 6, 1995, 
being date of application in France.) (Complete specifica 
tion.) 

Improvements in controlling electric current distribut- 
ing systems, Joseph Louis Routin, 351, Bedford-street, 
S:rano, London. (Co vplete specification.) 

DEC, 22, 

Improvements in dynamo-electrie apparatus, William 
Norman Laecelles D vidt on, 57, Ohsn cry-lane, Lordon, 

Improvements relating to alternating-current motors, 
R bert Lun*ell, 7, Soothamp'cn-boildii g,  Ohancery-lane, 
Loadon, (Complete specifi: a ion.) | 

Improvements in or relating to the electrolysis of 
metallic compounds or ores. Edgar Arthur Ashcroft, 
111, Hattcn-gardep, London. : 


Dec 23, 


Improvements in or relating to electric arc lamps. 
Bernard Mervyn Droke, Adiian Danman Jones, snd the 
Jandus Arc Lamp and E'ectric Company, Limited, Hartham 
Works, Hartham-road, Holloway, London. 

Improvements in or relating to electric arc lamps. 
Bernard Mervyn Drake, Ad ien Denman Jones, and the 
Jandus Arc Lamp and Electric Company, Limited, Hartham 
Works, Hartham-road, Hol'oway, London, 

Improvements in or relating to electric are lamps. 
Berrard Mervyn Drake, Adrian Denman Jones, and the 
Jandus Arc Lsmp and Electric Company, Limited, Hartham 
Works, Hartham-road, Holloway, London. 

Improvements in filaments of incandescent electric 
lamps, August Bourdos, Robert Rothschild, and John 
William gatel ffe, 19, Holborn- viaduct, London, 

Improvements in and relating to dynamo.electric 
machinery, The Hon. Charles Algernon Parsons aud John 
Hutton Armstrong, 18, Southampton-buildings, Ohancery- 
lane, London, 

Improvements in secondary or storage batteries, Alfred 
Julius Boult, 111, Hatton garden, London, (Ernest Vail 
Stebbirs, Uait: d States.) (Complete t pocifi»ation.) 

Improvements in single-phase commutator motors, 
Valere Alf.ed Fynn, 70, Ohancery-lane, London. (Date 
applied for under Pstants Act, 1901, March 25, 1905, 
being date of application in Swi zerland, ) (Complete ‘specifi- 
cation, ) 

Improvements in or relating to single or polyphase 
alternate-current motors and generators, Valere Alfred 
Fynv, 70, Chancery-laxe, London, 

Improvements relating to electric railways working 
on the surface-contact system. Ernest Rothwell, 7, Scuth- 
ampton-buildings, Chancery-lane, London. 

Dec. 27. 


Improvements in telegraphy and signalling by means 
of sound, John Gardner, 51, Deansgate-arcade, Mar chester, 

Improvements iu and relating to electric glow lamps. 
Gustave Karl Harturg, 18, Southempton.t uildings, Chancery- 
lane, London. (Complete specification, ) 

Improved manufacture of electric incandescence lamp 
filaments from tungsten or molybdenum or an alloy 
thereof Arthur George Bloxam, Bi kbeck Bank-chambers, 
Scuthampton-buildings, Chancery-lane, London. (Johann 
Lux, Austria. ) 

Double-armature dynamo or electric motor and trans- 
former, William Phillips Thompson, 222, High Holborn 
London. (Vittorio Gioberti and Co., Italy.) 

Dec. 28, 


Improvements in and relating to trolley heads for 
electric cars and similarly driven vehicles, James 
Wilkins and Berjimin Woodhouse, Temple-buildings, Albert. 
street, Nottingham. 

Improvements in swivelling contacts for the trolley 
standards of electric tramcars and the like. Montague 
Brown Mountain and Godfrey Marsden Gibson, 55, Market- 
street, Manchester. 

Improvements in or relating to trolley-pole standards 
of electric tramcars and the like, Montsgae Brown 
Mountain ard Godfrey Marsden Gibson, 55, Market-street, 
Manchester, 

Improvements in electric motor control systems and 
in apparatus therefor, The British Thomson-Houston 
Company, Limited, 83, Cannon- street, London. (The 
General Electric Company, United States, ) 


Henry Charles 
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27096, Improvements in electric propulsion of railway, tram- 
way, road, or similar vehicles, boats, and the like, 
Ernest Wiliiam Hart and William Peter Durtnall, 18, South- 
ampton-buildings, Chancery.lane, London. 

Improvements in electric laundry irons. Reginald 
Haddan, 31, Bedford-street, Strand, London. (Earl Holm:s 
Richardson, United States.) (Complete specification.) 


Dec. 29. 

Improvements in electrical switches, William Righter 
Comings, Wharncliffe, Wimbledon Park, London, Sarrey. 

Improvements in dynamo electric machinery. Walter 
Leo Hildburgb, 18, Austin-friars, London. 

Improvements in or relating to cores of electro. 
magnetie machine, Ferdinand Porsche and Ludwig Lohner, 
111, Hatton.garden, London, (Complete specification.) 

Improvements relaiing to electric aceumulators Gaston 
Dax ville, 7, Southampton-buildings, Ohanccry-laue, London. 

Improvements in and relating to electrical measuring 
instruments. Charles Cornfield Garrard and  Ferranti 
Limited, 18, Southam pton-buildings, Chancery-lane, London. 

Improvements in automatic suspension gear and cable 
coupling for electric arc lamps and the like. Campbell 
Smart, 65, Chancery-lane, London. 

Improvements in and relating to electric sparking 
devices for internal combustion engines, Douglas Elyard 
Brown and Charles Anthony Vandervell, 1, Qu en Victoria- 
street, London. 

Dec, 30, 


20044, Improvements in or relating to electrode material 
for vapour electric apparatus, Charles Orme Bastian 
and George Calvert, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, Loudon, (Date applied for under 
Rule 5 of the Patents Rules, 1905, Feb. 1, 1905.) 

27197, Improvements in and relating to electric traction 
systems, The British Thomson-Houston Company, Limited, 
and Frederick William Carter, 85, Cannon-street, London. 

27198, Improvements in and relating to dynamo electric 
machines, Allgemeine  Elextricitáts - Gesellschaft, 83, 
Cannon-street, London. (Date applied for under Patents 
Act, 1901, Jan. 20, 1905, being date of applieation in 
Germany.) (Complete specification.) 

27224, Improvements in electric conduits, John Holmes Sutton 

and Leonard Gregson, 45, Ohancery-lane, London. (Complete 

Specifi ‘ation. ) 

Improvements in and apparatus for the manufacture 
of conduits for electric cables. John Holmes Sutton 
and Leonard Gr. gion, 33, Chancery-lane, London, (Complete 
specification.) 


Applying electricity to display boxes, delivery boxes, 


27098, 


27138. 


27140. 


27152, 


27159. 


27175. 


27180. 


27187. 


27225, 


27234, 


and other articles, William Righter Comings and William ` 


Tuffley, Wharnecliffe, Wimbledon Park, Surrey. 

Protected or armour. clad combined electric switch. 
tuse plugs. Herbert Henry Berry, Uplands House, Chase 
Ridings, Enfield, Middlesex, 

Improvements in or relating to the control of electric 
motors. Walter Argove Clatworthy, Alfred Holmes, John 
Herry Holmes, Leonard William Holmes, and Ellwood 
Holmes, Queen Anne’s-chambers, Westminster. (Complete 
specification), 

Improvements in continuous. current arc lamps, par 
ticularly applicable to searchlights, projection lamps, 
and the like, Paul Miiller, Birkbeck Bank-chambers, 
Southampton - buildings, Chancery-lane, London. (Date 
applied for under Pateats Act, 1901, Dec, 31, 1904, being 
date of application in Germany, ) (Complete specification. ) 

Improvements in or relating to advertising shades for 
electric and other lamps. John Webster, 111, Hatton- 
garden, London. 


Improvemeuts in alternate-current commutator motors 
and generators Valse Alfred Fynn, 70, Chancery-lane, 
London. 

A new or improved method of winding the coils of 
electrical measuring or indicating apparatus and the 
application thereof to instruments for detecting and 
obviating leakage from conductors of electricity, John 
Miles M: ffat, Reuben James Bott, Jot n William Manley, and 
the Ekcuic Safety Ay pliances Uompany, Limited, Nerfolk 
House, Ner‘olk-street, London. 

Improvements in time switches for switching on and 
off gas, electricity, or other agents, Altert Horstmann, 
S:dney Adolph Horstmann, Gustave Osto Heniy Horstmann, 
Ernest Hermann Horstmann, and William Thoms n Edgar, 
165, Queen V.ctoria-: treet, London, (Complete specification, ) 


27241, 


27242, 


27251, 


27256, 
27260. 


27271. 


27290, 


COMPLETE SPECIFICATIONS ACCEPTED 
To be published Jan. 11, 
1904, 
24918, Manufacture of leading-in conductors for incandescent 


electric lamps or other vessels requiring gas-tight 
joints. Hyde. 


27929, Electrically-operated block signalling apparatus, Turner. 


con applied for under International Convention, Dez, 22, 
19 ő.) 


27424. Device for magnetising iron by moans of an alternate 
current and dynamo-electric machino, Walker. 

Vapour electric apparatus, Steinmetz, (Date applied for 
under International Convention, Dec, 19, 1905.) 

Storage batteries, N.S, Electric Storage Company, Limited, 
and Niblett, | 

Manufacture of light-emitting bodies for electric incan- 
descent lamps. Kvzel, 

Electric bipolar plates accumulator, Zingel, 

Electric signalling on railways. Mackenzie, 

Trolley standards for electric tramcars and the like, 
Mountaia and Gibson. 

Electric current distributors for luminous letters, 
Snoeck, 

1905, 


Current collectors for electric railways, British Thomson- 
Houston Company, Limited, (General Electric Company.) 

Electrice switch or cut-out. Maclean, 

Reverse-current electric cut-outs or circuit breakers, 
British Thomson-Houston Company, Limited, and Wedmore, 

Brush-holders for dynamo-electric machines, British 
Thomson - Houston Company, Limited. (General Electric 
Ccmpany.) 

2529. Electric stop motions for drawing, 
mediate, roving, and like frames, 
Tweedale. 

2858. Electric multiple fuse plugs. 

2920. Electric resistances, Garside. 

3157. Construction of dynamo-electric machines and electric 
motors, Rees, 

Electric ignition apparatus for internal combustion 
motors and for like purposes, Morris, 
Electrical alarm contacts for door-locks. 
Electric welding apparatus, Wise. 

Welding Company.) 

Protective apparatus or cut outs for use in systénis of 
electric distribution, British Thomson. Houston Company, 
Limited. (General Electric Company.) 

Electiic light fittings, applicable also to gas, oil, and 

l candle light fittings, Hirst and Cash, 

7105. Electric cables. W. T, Henley's Telegraph Works Company, 
Limited, and Savage. 

Vapeur electric apparatus. British Thomson - Houston 
Company, Limited. (General Electiic Qompany.) 

Eiectrical regulating, testing, and measuring apparatus. 
Peul and Harris, 

Automatic cut-offs or interrupters for electric current, 
Canizwves. (Date applied for under International Oonvention, 
Juae 50, 1901) 

Electric controlling arrangements and circuits for 
trains on the multiple-unit system. British Thomson- 
Houston Company, Limited. (General Electric Company.) 

Electric ignition gear for explosion motors.  Cornillesu 
and Sainte-Beuve. (Date applied for under International 
Convention, Dec, 29, 1904.) 

Magneto ignition apparatus for use with internal- 
combustion engines, Gawron, (Date applied for under 
International Convention, Aug, 26, 1904.) 

Electrical relays, Roos and Koos, 

Ampere-hour motor meters, Allgemeine Elektricitadts-Ges, 
(Date applied for under International Convention, Ost, 28, 
1901. 

Electric switches, 
and Hall, 

Means for regulating the speed of electric motorcars. 
Kriézer et Cie, Parisienne des Voitures Electriques 
(Procédé: Kriéger), (Date applied for under International 
Cai vention, Dee. 1, 1904.) 

Manufacture of incandescence bodies for electric light, 
Siemens und Halske Akt..Ges, (Date applied for under 
Tate-national Convention, Nov. 15, 1904.) 

Manufacture of glow lamps with incandescence bodies 
of tungsten, molybdenum, or similar metals, Siemens 
und Halske Akt.-Ges, (Date applied for under International 
Conventio», Nov. 15, 1904.) 


To be published Jan, 18, 
. 1904. 

Electrolysing apparatus, Thorp. 

Safety devices in or relating to lifts and hoisting 
apparatus. Siemens Bros. and Co., Limited. (Siemens 
Schuckertwerke G. m. b. H.) 

Means for automatically connecting up with each other 
the subscribers to telephone exchanges. Peticky, 
Ciz k, and Suchanek, 

28254 Electric telegraphs. Ritchie, 

28255. Electrical relays. Ritchie, 

28329, Working of telephonic systems, Muay and Jackson. 

280824, Means for the mutual electrical control of oppositely- 

rotating members of turbines. Davies and Blieden. 


e eis for under Rule 5, Patents Rules, 1905, Dec. 30,. 


27638, 
27986. 
28154, 


28375, 
28522, 
28525. 


28791, 


401. 


542. 
118, 


1592. 


slubbing, inter- 
Tweedale and 


Hepke and Diener. 


3394. 


3978, 
4076. 


Blessin; 
(Thomson Electric 


5982, 


6542. 


7416, 


7972, 


12432 


12594, 


14318. 


17280. 


17955. 
21672. 


22585. Electric Ignition Company, Limited, 


22723, 


23097, 


23098 


25839, 
28017, 


28036, 
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29126, Electric apparatus for switching on and off lamps, 


Senne applicable for use in “flash” advertising, 
ob, 


29368, Induction coils, Sullivan, 


29422, Electrical apparatus for transmitting and receiving 
signals, Dawson and Buckham, 


29645, Telephone and like plug cords. Ing'efield. 


1905, 


123, Apparatus for and process of electric welding, Wise. 
(Thomson Electric Welding Company.) 


3431, Electrolytic meters, Atkinson, 


3815, Electric potential indicators. British Thomson-Houston | 


Company, Limited, (General Electric MESE ) 
4740, Electric arc lamps,  Angold, 
7095. Arc lamps, Wellington and Daniell, 
8531, Leads for electrically. operated coal-cutting and other 
machines, Kirkup, Stoker, Bowman, Alderson, and Jones, 
9110, Means for indicating leakage in electric circuits. Sweet, 
9884, Main distributors for telephone exchanges.  Howorth. 
(Deutsche Telephonwerke, R. Stock und Co. G. m. b. H.) 
14491, Incandescent electric lamps and methods of making 


the same. British Thomson-Houston Company, Limited. 
(General Elestric Company.) 


14808, Telephones, Sine and Rosenthal, 
19819, Device for strengthening telephone currents. Oprendek, 
20467, Signalling apparatus for single-line sections of electric 


railways and tramways, Abel. (Siemens Schuekertwerke, 
G., m. b. H.) 


21834, Contact breakers for Ruhmkorff coils, McIntyre (Date 
applied for under International Convention, Dec, 8, 1904.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name, pc Last price. 
Commereial and Industrial.— £ £ 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70, 000 1 sns : 1/16 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 00 1. 


British Insulated and Helsby Cables, Ord., 1-100,000...... 5: ox á 7 
6 per cent. Cum. Pref., 1- 100, DOOM ic. vc cacna Pam, dece 5 .. 59-64 
——— 44 per cent. Mortgage Debentures eRe ere ee 100 .. 108-166 xd 
British Thomson-Houston Co., 44 per cent. lst Mort. Deb. 
UOC [Odyss aides obruta s Pd s ce e a DER AS TELE ERES 100 .. 98-100 
British Westinghouse Elec. and Manuf. 6 per cent. Pref., 
219,001-57/5,000: < era en ok eserhUWEDI T E E RIMiEE ai o .. 1324 
4 per cent. Mortgage Debenture Stock .......... 100 .. 18-85 xd 
Brush Electrical Engineering, Ordinary, Nos. 1-105, T5 Exi (be qa i-À 
Non. Cum., 6 per cent. Pref. ................ ss Q xs l4- 2 
44 per cent. 1st Debenture Stock ................ 100 .. 96-100 
——— 4i per cent. 2nd Debenture Stock................ 100 .. 84-86 
Callender's Cable, Debentures............... eee enne 100 .. 107-109 xd 
DPIIBAÉy aon Qerkhe eI t Ee es ve Ree beds ð 11-12 
O per cent, Pref. o ce ves se eror ri eROIUR tirani S. os 04-53 xd 
Crompton and Co. .... cc cece cece cece ec ecenceencecues D ax 2-24 
5 per cent. Debentures............... eee eee 100 .. 97-100 p.c. 
Edison and Swan United, ** A" Shares, 1-99,261 .......... Stee 12-13 
= —— (AT Shares, 01- 017, 158 £224 5 ig 21-2i 
— —— 5 per cent. Debentures............. esses 100 .. 92 97 
4 per cent. Deb. Stock, Red. ...................- 100 ... 8688xd 
Electric Constraction, Nos. 1 to 112,100 ce’ cect ea NLIS 2 .. 2i 
; 7 per cent. Cumulative Pref. cos oes eae eine B. iv 1g ?8 
4 per cent. Perp. lst Mort Deb. ................ 100 .. 92-95 


Ferranti Limited, 0 per cent. lst Mort. Deb. Stock, Red. 100 .. 90-93 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 994 xd. 


4 per cent. lst Mort. Deb. Stock ................ 100 .. 96-100 
W. T. Henley's Telegraph Works, Ordinary .............. 5 .. 12415 
——— 44 per cent. Preference.......... 0. cece cece eee 5 .. fg 
44 per cent, Debentures .................. esee 100 .. 109111 
- India rubber, Gutta Percha, and Telegraph Works ...... 10 .. 18-19xd 
——— 4 per cent. Debentures.......... «esee eese eee 100 .. 99-102 
Parker, Thos., Limited, Ordinary ........................ 10 .. 10-104 
Telegraph Construction and Maintenance................ 12 .. 52434} 
oper cent. Bonds oeer erectiei Ya Eua E a 100 ..  1C01C2xd 


Eleetrie Lighting and Supply.— 


Bournemouth and Poole, Ordinary .......2.......... eee 10 .. 124122 
44 per cent. Cum. Pref., a 501-15, 636 VETT 10 .. 104-18 
6 per cent. Cum. Second Pref., 15, 001-22,500 .... 10 .. 113-12 
—— — 45 per cent. Debenture Stock, "Red. .... ees seeees 100 .. 1€5-107 xd 
‘Bromley (Kent) Electric Light and Power Co. .......... D can 01-03 
44 per cent. 1st Debenture Stock, Red. .......... 100 .. 102-105 
‘Brompton and Kensington, Ordinary ........... p Soha ache D +24 04 94 
7 per cent. Preference ................ 0 cece eee o .. 2.9, 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-60,000... 5 .. 9-94 
Nos. 60,001-80,000 _....... ccc cece eee I Di iea 83-94 
‘Cambridge Electric Supply Company, £10 Ord. — ........ 8 .. 121-15 


Central Electric Supply, 4 per cent, Guar. Deb. Stock .... 100 .. 102-105 
Charing Cross, West End, and City Electric Supply, Ord., 


T: 0008 res a eq x reel docct eaa View t E A 5 .. 653-62 
44 per cent. Cum. Pref., 1-80,000 ................ 5 des 51-53 
—— — 4 per cent. Debenture Stock, "Red. vencer cce 100 .. 101-108 
“City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 : " 43.42 xd 
—— ditto (1903) 40,001-80,000.......... 2 43-42 xd 
Chelsea Electricity Supply .................. eere : is 5-6 
—— 44 percent. Debentures .......... 0. cece ce wees 100 .. 103-110xd 
City of London, OTdPIBBEY c cessere zu cubis ae nde dU eae ean 10 .. 11-12 
6 per cent, Cumulative Pref. ................ se. 10 .. 184-144 
5 per cent. Debenture Stock .................... 100 .. 122-126 xd 
44 per cent. 2nd Deb. Stk. Prov. Certs, (all pd.).. 100 .. 101-103 xd 
County of Tondon Electric Supply, Ordinary ............ 10 .. 84-95 
6 per cent. Cum. Pref. .................. eee l0 .. le&- 125 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 110-115 xd 
44 per cent. 2nd Debentures Prov. Certs. ........ 100 .. 101-103 
Edmundsons' Electricity Corporation, Ordinary, 1-50,000.. 5 .. 54-53 
6 per cent. Cum. Pref. ........... cere 9 .. 53-6 
44 per cent, First Mort. Deb. .................. 100 ..  10/-109 
Blectric Li. p Traction Co. of Aust.,6p.c. Cm. PE, 1-30,000 5 .. 3 


——7 0 per cent, Debenture Stock, Redi isqasskesxssis tU) jas 80-90 xd 


Name, Amount Last price 
paid. E 
Folkestone Electric Supply, Ord. Nos. 1-10,000 .......... 5 54-52 
44 per cent. First Deb. Stock, CES MIO ONE 100 101-104 

Havana Electricity, 1-15,000 ...... 0... ce cece ee eee eee 10 9-10 

Hove Electric Lighting, Ord., 1-13,000 ........ eene 5 84-82 

Isle of Wight Elec, Lt. and Pwr. gn p c. Db. Stk. Red. 100 100-108 

Kalgoorlie Electric Power and Lighting, 6 per cent. Cum. 

Pref., LOO OO iris oP are rossa serbe nt pU E Es £l 
Kensington & Knightsbridge Elec, Lt., Ord., 1-21,000 . 5 103-113 
Kensington and Knightsbridge and Notting Hill, 4 per ; 
cent, Debenture SLOCR Red. wont uecus cs eco wonee ake 1 101-105 

Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 

London Electric, Ordinary .......... ccc cece eee e ee ee eees ó 13-24 
——— 6 per cent. Pref... o ase 5 9-0% 

4 per cent. lst Mortgage Debenture Stock, Red... 100 97-100 

Metropolitan Ordinary, 100,001-500,000 .. ..............- 5 94 104 
—— 4s per cent. First Mortgage Debenture Stock.... 100 107- llixd 

44 per cent. Cum. Pref. .................... eee 9 54-68 xd 
5k per cent. Mortgage Debenture, Beuoscive vs 100 96 98 xd 
Midland Klectric Power Dis., 44 p.c. Ist Mort. Deb. — 99-101 p.c. xd 
Neweastle-upon-Tyne Electric Supply, Ordinary, 1-57 o 9 5 8.84 
Ong 90 0-19, 000 Lise a tee sek ate ead ee Shoes aioe 5 8-24 
5 per cent. Pref IST. OO): o xia iade rA aoc ces 5 64 6$ 
do. 91,0- 0:75;0J0 ce oat its Sos Des exte Sahu eke tn 5 64-62 
Notting Hill Electric Lighting .................. 022 eee 10 183 14$ 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) .. 100 98 1C0 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ............ 5 68 6$ 
— 5 per cent. Debenture Stock .................... 100 100-102 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures — .................. eens 100 100-105 

Smithfield Markets Electric Supply, Ord 1-12,000 ...... 9 2-2 
——— 4 per cent. Debenture Stock .......... 0... ce eee 100 76-€0 

South London, Ordinary ................... eere eee “i 5-54 

South Metropolitan Electric Light and Power, Ord. ...... l .. 13/16-15/16 
——— 7 per cent. Cum. Pref. ......... elles ees lad ae 1 ue 
——— 44 per cent. lst Mort. Deb... 2... ee ce eee eee 100 .. 9-108 

Ditbo.June.I1904- je 116b coat cue san ee oats — 

St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 124- 133 
a per cent. Prel osori eve db m E RE 5 72 23 
—— 5s per cent, Deb. ........ 0. ccc cee ee ennt 100 97 99 xd 

Urban Electric Supply Co., Oroinary, 8-30-007 .......... 9 44-03 
——— 5 per cent. Cumulative Preference, 50,001-80,000 5 0-04 

Westminster, Ordinary. ............... esee cerent o 114-123 
—-— 5 per cent. Cum. Pref; 110, 101-138,251 .......... 9 58-64 xd 

Eleetric Tramways.— 
Anglo-Argentine, 54 per cent Cum, Pref., 1-260,007 ...... 5 53-6 xd 
z—— o ii sa tard p.e 5 88-08 
Permanent 6 per cent. Debenture Stock, 18&8.... 100 140-148 xd 
Auckland Elec. Trams., 5 p.c. lst Mor. Deb. Stk, "Red. .... 100 108-105 xd 
Barcelona Tramways, Ord. 520000 icine tare, bra Exe pus 10 — 
— ——- 5 per cent. Cum. Pref. Shares, 1-10,000 .......... 10 — 
9 per cent. Deb., Red., 1-600 .................se 100 — 
— —— 44 per cent. Red. Deb. Stock... ............ eue. 100 .. — 
Bath Elec. Tramways, Ld., Pref. Ord. Shs.,75,001-150,606.. 1 .. 15/16-1 
5 per cent. Cum. Pref. Shares, 1-59,394 .......... l .. 15/16-1 1/16 xd 

Blackpool and Fleetwood Tramroad .................... 10 .. 188158 

Brisbane Tramway Invest., Ord , 1-75,000 ................ 2 1-14 
—— —— 9 per cent. Cum, Pref., Nos. 1- (19:000 «oos esi 4-01 

44 per cent. Deb. Stk., ' Red., Prov. Certs. all pd.. 100 93-96 xd 

British Columbia Electric Railway Co., Ord. Def. ........ 100 120-123 

PU PIE o dea tad Bi erui osos wind te Peut qi ees 100 167-111 

9 per cent. Cum. Perpetual Pref. Stock.......... 100 106-109 
—— — 4sper cent. Ist Mt. Debs., Nos. 1-6,250, of £40each 40 103-105 p.c. 

44 per cent. Vancouver Power Deb............... 100 102-105 

British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 8-85 
——— 6 per cent. Cm. PE., 30,001- 60, DUO LS sc Rates 10 10-11 
——— - 5 per cent. Perpetual Debenture Stock ........ 100 117-119 

44 per cent. 2nd Deb. Stock ............ cc cece cece 100 97-99 p.c 

Buenos Ayres and Belgrano Trams................ es eese. 9. oss 53-58 
—— — ** A" 6 per cent. Cm. Pf., 1-40,000................ 5 ..511/16-5 15/16 
— — “ B" 6 per cent. Cm. Pf., 1-27,900................ Os 0-5 
——— 5 per cent. Deb. Stock, Red. ................. .. 100 105-107 xd 

Prov. Cert: all paid cesse weaned does sens pan eos 100 100-103 xd 

Buenos Ayres Electric Trams, ,9 p.c. Deb. Stk., Red. .... 100 96-98 xd 

Calcutta LEID BU IUS. AO s exa e UNDE REa LS acis p PD Rus 9 94-93 

44 per cent. Ist Deb. Stock, Bed, 2122 1 9 et 100 Me 107 xd 

Cape Electric Tramways, Nos. 1-480,000 .............. ee. H ds 

City of Birmingham Tramways, 5 per cent, Cum. Pref. .... 5 4g 5, 

4 per cent. 1st Mortgage Deb., 1-3000 (1917) ...... 100 100- 103 xd 

Colombo Electric Tramways and Lighting, 5 per cent. 1st 

Mortgage Debenture Stock, Red. ...................5 100 101-105 

Cork Electric Tramway and Lighting Co., Ordinary ...... 10 144-155 
— —— 6 per cent. Cum, Pref, .................. eene 10 15-16 
———— 1) per cent. Debentures ........... 0. ccc cece wees 100 100-102 

Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 134-144 
— 6 per cent. Pref., Nos. within 180,000 Le eoe erra 10 144-154 

3s per cent. Mort. Debs., 1-5,000 Bod. e bost ares 100 4-97 

Imperial Tramways, Ordinary ............ eee nnn all 18-19 

6 per cent. Cum. Pref. ................ eee ree eee al .. 14-144 
4, per cent. Deb. Stock .......... cece cece eee eeee 100 108-110 
Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref., Nos. 50,001-60,000 ......... cc cece eee 21-23 
4 per cent. Ist Mt. Db. Stock, Red. .............. 100 82-87 xd 
Kidderminster and District Lighting and Traction, Pref... 5 8-84 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 91-10 xd 
—-— 1| per cent. lst Mt. Db. Stock, Red. .............. 100 98-101 xd 

Madras Elec. Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 100 101-105 xd 

Metropolitan Elec. Trams., Defd., 1,000,001-1,514,016 .... 1 T[52 3/52 
—— — 5 per cent. Cum. Pref., 500,001-1,000,000.......... 1 1-1 1/16 
—— 45 per cent. Deb. Stock, Red................. ss. 100 102-104 xd 

Milwaukee Electric Rail and Licht, 5 per cent. 50-yr Cons. 

Mort. Bonds, 1926, 1-5,500 and T 001-8,000............ $1,000 .. 104-108 

Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 

1908, 1:00). ok caste o ae. oie comela nm n esee seti or Gag ea 100 101-104 
—— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 102-104 
New General Traction, 6 per cent. Cum. Pref., 1-10,000 and 
OF 001-74; UU Las cuits tiie Sa xe wae tea veo unless le 4-14 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 12 
5 per cent. Cum. Pref. ........cccscccecccceccecs 10 93-9% 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 102-105 xd 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 83-94 
5 per cent. Cum. Pret., 1-20,000 E TPDEEE 10 93-104 
44 per cent. Debenture Stock .................... 100 103-106 
South Lancashire Electric Traction and Power Company— 
£200,000 Ordinary -ecccerewxw ke re kx ek Y x ca 1 
£101,132 6 per cent. Preference .................. E s 1 
—— £597,170 44 per cent. Debenture Stock........ 100 p.c, .. 100 pe 
Electric Railways.— 

Central London, Ordinary ..... rre TRES 100 .. 93-95: 

4 por cent. He TM 100 .. 101-105 
——— POUCA cus ooeawune satwecens 100 .. 85-88 
ERU p.c. Deb. " Stock ov, Script Certs., fully paid).. 100 .. 111-113 


- o. 
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Amount 


n 
Name. pal E) ~ price, Name, | d 0 Last price 
City and South London, Consolidated Ordinary .......... 100 44-46 Telephones.— £ £ 
— -— 4 per cent. Debenture Stock .................... 100 105-108 
9 per cent. Pref, Stock '91................uuueuu.. 100 119-121 National Telephone, Preferred............ eee eee nn 100 .. Mat 
— = 5s Vi COs u DL cde tau e erm: 100 117-120 Deferred Stock 2 ssi agee b Revo eR rosa mex 100 .. 108-110 
—— s » Foo ep ey ELE 100 115-118 —— — ô per cent. Cum. First Pref................ eere 10 13-15 
Liverpool Overhead, 5 per cent. Pref. .................... 10 10-104 6 per cent. Cum. Second Pre£................. ee 10 bee 
— —— Ordinary, 1-50,000............ Lesen essen 10 53-44 ——— 5 per cent. Non. Cum. Third Pref................. 5 53- 
——— 4per cent. Mortgage Debentures, Red., 1-1,700., — 97-98 xd ——— 34 per cent. Deb. Stock, Red. .................... 100 98-100 
Underground Electric Railways of London, 5 per cent, 4 per cent, Deb. Stock, Red. .................... 100 .. 10241-1044 xd 
Profit-Sharing Secured Notes ..... AE idi ederA — 354-974 Oriental Telephone and Electric Company ................ 1l .. ibl 
Waterloo and City, Ordinary ................... vessel 100 94-97 6 per cent. Cum. Pref. ......... NES NES EN 14-18 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
eee 


Miles of 
Traffic ee for Toe pe single track Accounts for past year. Cost 
: open. — per 
Line. —————— i PDE pen , ap 
Current img | Total | Passengers | Car miles | Pas- ar e of | mile, 
Ending 1905. | 1904, | Week. year. 1905. | 1904. | Ending receipts| carried. run, enger mile. | track. 
| £ £ g d. d. 
Aberdeen Corporation .......... Dec. 25| 1,235 | 1,185 |+ 52 — h| 254| 203 May 51| 64,071 | 15,530,551 | 1,379,723 |098 |1114 | 2,512 | 6-45 
Ayr Corporation ...... (ere eser gg OC 191 179 |+ 12 — 8 8 » 15) 14,528 | 3,316,380 $55,945 l 971 1,880 | 5-16 
Barking Corporation........... Jo — — — — 133; — — — — — — = — = 
Birkenhead Corporation ........| ,, 31 952 99L | — 39| — 646 | 23:53] 234 | March 31 95,025 | 11,145,551 | 1,509,905 |118 |1008 | 2,858b| 6:05 
Birmingham Corporation ...... » 0| 445 379 | + f6 — 2 2 » 51) 17,133 | 4,709,798 266,526 :86 |14:5 8,866 | — 
Blackburn Corporation ........ » 27} 1,070 | 1,007 |} + 65| 41,692 | 24 24 » 20| 48,875 | 8,661,720 986,955 | 1:35 |1189 | 2,056 | 7:44 
Blackpool Corporation.......... Nov 2| 340! zol- 10) — 17%) 17%] p 8| — — — —|—|-|-— 
Blackpool-Fleetwood Trams..... Dec. 30 255 224 i+ 9 — 162 | 164 Dec. 31| 51,846 | 2,325,677 579,264 |328 |1319 — 7'27 
Bolton Corporation ............ » 31| 1,870 | 1,813 + 57| — 3,351 | 40.| 38 | March 31 95,766 | 20,205,196 | 2,161,130 |113 10:65 | 2,394 | 614 
Bournemouth Corporation ......| ,, 27; 1,805 | 1,031 | + 774 — 16:82 | 16:82 » Sl) 55,276 | 10,058,288 | 1,121,623 |132 |1183 | 3,226 | 7-19 
Bradford Corporation .......... » 50| 4,545 | 4,237 | + 328 — 96 7l » 91/25C,085 | 47,108,000 | 5,053,392 |1172 10:927. 2,596 | — 
Brighton Corporation ....... rr eee} | 905 904 |+ 1/ + 480 9 9 » 51| 50,539 | 11,321,160 | 1152,828 1:06 |1048 | 2,914:8| 8-014 
Bristol Tramway Company...... » 29| 5,472 | 5,546 |— 74 — ols | Əl | Dec. 31/259,799 | 45,312,373 | 6,127,135 —|-— — — 
Burnley Corporation............ „ 30| 1,214 | 1,085 + 12 — 10 60 | 10°60} March 3 — — — 1°32 |10:56 | 2,768 | 8'18 
Burton Corporation ......... sef 5, SL) |274 844 |— 70| — 1,449 84 84 » 1] 17,950 | 3,878,269 454,082  |1:07 | 921 | 2,068 | 6°76 
Cardiff Corporation ............ » 16) 1,805 | 1881, |- 78 — 32) g6j| — »  51112,209 | 24,134,363 | 2,770,049 |112 | 9-72 | 3,782 | 9:44 
Carlisle Tramways Company ....| ,, 30 183 184 |— 1l|- 662 85| 85) Dec. 31| 10,713 | 2,935,002 859,756 — | 714 — 5:18 
Central London Railway ........ » 50] 5,781 6,295 | — 514) — 1,436 6 6 »  91|547,588 | 44,875,547 | 1,281,214 1:86 |6510 | 57,951 |55:80 
City and South London Railway.| ,, 31| 2939 | 3,221 | ~ 9282| — 412 64 6i » ol] — — T — — — — 
Colchester Corporation ........ — — — — — 7 7 — — — — — — — 
Cork E. T. and L Company ....| ,, 31 188 135 |+ 48| + 634 | 151| 154 » Ol} 24,895 | 5,814,576 882,256 }1°01 | 6:64 — 4°69 
Darwen Corporation ......... Ss ee — one — E 7°23) 71:25, March 31 = SES bet aod: ES MY = 
Dover Corporation.............. „ 16 1:8 180 |- 12 — 44 44 »  91| 11,250 | 2,853,200 284,343 94 |949 | 2500 | — 
Dublin and Lucan Electric Ry...| ,, 31 176 161 |+ 15 — h 63 6i Dec. 5| 6,358 402,511 110,738 | 3°79 |1378 942 | 7°33 
Dublin U. T, ccxtsesorssedea ccs » 29| 5,149 | 4,903 |+ 231} + 101 | 47 46 » 91/267,489 | 50,050,949 | 7,077,372 |123 | 907 5,691 | 5:55 
Dundee City Tramways .. ..... » 27} 1,010 8°5 | + 15 — 23 25 May 15| 44,695 | 11,641,525 933,006 ‘90 [1149 | 1,943 | 713 
East Ham Corporation...... meee lu. 250 8:5 680 | + 205 — 25 25 | March 31! 36,652 | 15,689,658 865,816 64 |10-18 | 2,994 | 6779 
Glasgow Corporation............ » 60} 15,669 | 14,108 | 41,551, + 28,272h] 1443 | 143 May 51/756,480 |195,767,519 17,915,595 — |1012 = ia 
Gloucester Corporation ........ = P E — ac. 9 54 SES MES ANN c "A PIN "A a 
Halifax Corporation ............ = = = Se — $91 | 55 | March 31| 74,019 | 17,849,642 | 1,540,707 — |11:53 | 2,085 | 8°56 
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NOTES. 


Royal Institution.—The Friday evening discourse 
on Jan, 19 will be delivered by Prof. J. J. Thomson, the 
subject being “Some Applications of the Theory of Electric 
Discharge to Spectroscopy,” and on Feb. 2 Prof. S, P. 
Thompson will lecture on ‘The Electric Production of 
Nitrates from the Atmosphere." | 


Institution of Electrical Engineers.—Encouraged 
by the success which attended the Electrical Engineers’ 
ball held last year and the year before, it has been decided 
to repeat the event, which will accordingly take place on 
Friday, Jan. 19, at the Hotel Cecil. There is every indica- 


tion that the affair will prove as great a success as did its- 


predecessors, if we may judge by the names of those who 
form the executive committee and honorary officers. 


Junior Institution of Engineers.—With the per- 
mission of Mr. Vincent W. Hill, general manager of the 
South-Eastern and Chatham Railway, a visit of this 


institution took place on Saturday afternoon, the 6th inst., 


for an inspection of the methods adopted in supporting the 
end of the Charing Cross Station roof after the recent 
disaster, and of the operations which are now in progress 
for the removal of the entire structure. Mr. George 
Ellson, A.M.I.C.E., of the engineer's department, and Mr. 
J. W. Nisbet, M.J.LE, who is in charge of the work for 
Messrs. John Aird and. Sons, fully explained all the features 
of interest to be observed, including the steel ropes con- 
necting the feet of the three end principals to relieve the 
strain on the tie-rods, the two wooden towers and connect- 
ing timbering, and the travelling stage now in course of 
construction for taking down the whole roof. 


The Tramways and Light Railways Associa- 
tion.—The Oficial Circular of the association for January 
contains notices of lectures by Prof. A. C. Carus-Wilson, 
M.A, on “Radial Trucks,” in February; by Mr. Ñ. 
Sudworth on “The Upkeep of Tramway Electric Motors,” 
in March; and by Mr. G. H. Sheffield on © All-Steel Cars,” 
in April. Mr. Elmer E. Cook's lecture on “ Improvements 
in Trucks" (of which we have already given an abstract) is 
given in full, also the long and practical discussion in which 
makers and users of trucks and others took part; also a 
description of the visit to Lots-road power station, and 
three tables from the Board of Trade return of capital and 
traffic (tramways and light railways) for 1904-5. The 


visits noted are: Baker-street and Waterloo Railway, in. 


February; Neasden power station, in March; Great 
‘Northern, Piccadilly, and Brompton Railway, in April. 


Iron and Steel Institute.—A research scholarship 
or scholarships, known as the Andrew Carnegie research 
scholarship, of such value as may appear expedient to the 
council of the Iron and Steel Institute from time to time, 
will be awarded annually, irrespective of sex or nationality, 
on the recommendation of the council of the institute. 
Candidates, who must be under 35 years of age, must 
apply on a spesial form before the end of February to 
the secretary of the institute. The object of this scheme 
of scholarships is not to facilitate ordinary collegiate 
studies, but to enable students who have passed through 
a college curriculum or have been trained in industrial 
establishments to conduct researches in the metallurgy of 
iron and steel and allied subjects, with the view of aiding 
its advance or its application to industry. There is no 
restriction as to the place of research which may be selected, 
whether university, technieal school, or works, provided 
it be properly equipped for the prosecution of metallurgical 
investigation, The appointment to a scholarship will be 
for one year, but the council may at their discretion 
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renew the scholarship for a further period instead of pro- 
ceeding to a new election. The results of the research 
will be communicated to the Iron and Steel Iastitute in 
the form of a paper to be submitted to the annual general 
meeting of members, and if the council consider the paper 
to be of sufficient merit, the Andrew Carnegie gold medal 
will be awarded to its author. Should the paper in any 
year not be of sufficient merit, the medal will not be 
awarded in that year. | 

— Electricity from Refuse.—The United States Consul- 
General at Frankfort, Germany, in a recent consular report 
describes a destructor plant recently erected at Zurich, 
Switzerland, for the disposal of the city’s garbage. The 
plant is located in the outskirts, and contains 12 furnaces 
capable of burning 120 metric tons of refuse in 24 hours. 
The loaded wagons are lifted by means of an electric 
derrick to a platform above the furnace, into which the 
material is dumped. As the refuse does not burn easily, 
an electric blower injects a strong current of air which has 
been heated by passing through flues in the furnace 
walls; The heat engendered by the burning of the 
garbage is sufficient to make steam in two large boilers 
of 120lb. pressure. The steam is used in the usual 
way to operate a dynamo. `The electric power pro- 
duced is employed for the purpose of the plant and to 
supply part of the power for the electrie tramways of the 
city. From 30 to 40 per cent. of the original refuse 
remains in the form of clinker. This clinker, by mixing 
with lime, is used for making bricks and paving blocks. The 
plant is said to be a profitable concern. | 


Cold Radiators.—At the meeting of the south- 
eastern centre of the Sanitary Inspectors’ Association, 
Mr. Chas. Darling suggested that steps should be taken 
in this country for the systematic cooling of offices, houses, 
hospitals, and mortuaries by means of small refrigerating 
plants, similar to those employed in cold stores. He said 
that the cost of the plant was very small, and he had made 
calculations which showed that the temperature of a room 
20ft. square and 12ft. high could be kept at 65deg., when 
the thermometer showed 85deg. in the shade outside, during 
eight hours at a cost of 6d. He had based his calculations 
at a cost for power at 1d. per unit, but in many large 
towns electricity would be obtainable at $d. per unit. He 
suggested that there would be a fortune awaiting an 
engineer who could devise a radiator which might be used 
for cooling rooms in summer just as they are now used for 
heating in the winter. The advantages of an even and 
cool temperature to health of people during the hot 
summer months in Europe, and almost all the year round . 
in tropical countries, should not be underestimated, while 
the application of freezing plant to sterilised milk depots, 
mortuaries, and similar institutions deserves special atten- 
tion. Similar arrangements exist in Germany and in 
America. In the latter country the plan pursued is that of 
circulating brine which has been reduced to a very low 
temperature in pipes along the walls of the apartments 
which it is desired to keep cool. This is very inconvenient, 
because as the temperature of the room becomes reduced 
the pipes commence to drip, and troughs have: to be fixed 
underneath the pipes. The system proposed-by Mr. Darling 
would obviate this nuisance. | 

Boiler Compounds.—Mr. John C, Sparks, in a paper 
read last month before the Soclety of Refrigerating Engl. 
neers in the United States, an abstract of which appears in ' 
the Railway and Engineering Review, said that any system ^ 
of water softening for boiler feed purposes is merely the — 
substitution of a relatively less harmful substance for a | 
relatively more harmful substance, which is eliminated in 
the form of a precipitate. It is, therefore, necessary that 
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the exact amount of the boiler compound should be added 
to the boller feed water, so that there shall not be an 
appreciable excess of the boiler compound, too much of 
which would have bad effects in the boiler. Touching 
upon the methods of checking the amount of the boller 
compound added to the water, Mr. Sparks said the best 
test when using alkaline compounds is to run some of the 
water into an ordinary tumbler and add to it a few drops of 
phenolthalein, which reagent is milky white in the presence 
of acids and bright crimson red in the presence of alkalies. 
Supposing this bedone, and the colour is changed immediately 
to a bright red, the supply of boiler compound should be cut 
down till, on repeated repetition of this experiment, the 
colour produced is a pale pink, showing only a trace of 
alkalies present. Mr. Sparks has found that most boiler 
compounds, if properly administered, will do all that is 
claimed for them. He himself prefers mineral boiler com- 
pounds to organic ones, especially in waters containing a 
large amount of sulphates. He admits the difficulty, how- 
ever, of laying down hard-and-fast rules as: to when a 
plant should use a boiler compound, but if the total hardness 
of a boiler feed water should be anything over 8deg of 
hardness, according to the United States standard, the water 
requires a boiler compound. 


New Ozone Generator.—To those interested in 
sanitation, ventilation, and the many other fields wherein 
ozone can be advantageously used, the new ozone gene- 
rators which have just been put on the market by Mr. J. 
Richardson Cralg, jun., of 145, Bath-street, Glasgow, will 
be found well worth examination, Mr. Craig’s apparatus 
have been examined and very favourably spoken of by 
Prof. Glaister, of Glasgow, the Glasgow city analyst, and 
others. The ozone generated is obtained from a current of 
atmospheric air forced through the generator, and is pro- 
duced by the silent discharge of a high-tension electric 
current. The electrical effluvia thus produced evolves 


ozone, which 1s delivered and distributed to the surround- 


ing atmosphere by an ordinary electric fan in the front end 
of the tubular case of the generator. Mr. Craig has antici- 
pated all the objections of the fire offices by constructing 
his device entirely of metal, and designing it so that 
accidental contact with live parts is impossible. The larger 
sizes of the apparatus take current equivalent to what would 
supply a 32-c.p. lamp, while the small “ private house” size 
can be used for 20 hours at a cost of 1d. for electric current. 
It is contended that these devices of Mr. Craig's are superior 
to the ordinary fan, as they not only move, but purify and 
render invigorating an atmosphere which may have become 
impoverished. Mr. Craig has sought to get rid of the 
defect which has hitherto existed in the ordinary air filter— 
viz., the deposit of impurities collected from the atmosphere. 
Organic impurities alighting on the filters of the generators 
now in question are immediately attacked and sterilised by 
the oxidising action of the ozone with which the filter is 
continually charged. The Glasgow city analyst’s report 
shows that the ozonised air from a Craig generator contains 
at least 900 to 1,200 times as much ozone as pure atmo- 
spheric alr, 

Electricity at Venice.—The “ Pearl of the Adriatic,” 
as the Venetian capital has been aptly designated, courts 
renown on account of its natural beauty, famillarised to 
the world by Raskin in his “Stones of Venice,” and also 
through its early historical importance rather than for any 
industrial prominence. But there are evidences of a 
general industrial revival, and it is not altogether 
. mprobable that in the dim and distant future the smart 
electric motor boat will replace the ancient gondola in 
patrolling its vast network of waterway. For several 
years past now the scheme for providing an adequate 


supply of electric power for Venice has been in hand, 
and is nearing completion. The power station contains 
six electrical equipments, each consisting of an hydraulic 
turbine and a three-phase alternator, 50 cycles per second, 
1,800 kw., 1,000 volts. These alternators have been con- 
structed by Messrs, Brown, Boveri, and Co, and are 
excited by three 130-kw. generators. The three-phase 
current is transformed by five sets of transformers and the 
tension raised to 36,000 volts. Current for lighting the 
generating station can be obtained either from a special 
three-phase transformer or from a battery of accumulators 
working in parallel with the generators. Four of the 
transformer sets are in operation, the fifth being a reserve 
set. Hach transformer is equipped with an automatic 
breaking switch and an apparatus for limiting the tension 
of the circuit. To prevent over-excitation, a thermometer 
is provided which at a temperature above 4O0deg. dis- 
connects a red lamp mounted on the board. One of the 
alternators is coupled to a 4,000-volt synchronous motor, 
while the others are mechanically operated by means of 
turbines. The pressure is reduced from 27,000 volts to 
6,000 for the requirements of the city, and houses are 
wired for 205 volts. | 


Tramways in Spain.—On being asked by a corre- 
spondent as vo the advisability of building an electric 
tramway at Jeres de la Frontera, in Spain, the United 
States commercial agent at that place has given an interest- 
ing and instructive reply. He says there is one old-fashioned 
wagon, drawn by three slow mules, which makes five or six 
trips a day from the railway station to one of the public 
squares, a distance of about three-fourths of a mile, and 
sometimes goes through the principal street to the fair 
grounds, a distance of 14 miles. It carries 600 to 800 
passengers daily for a fare of 24d. If the car was a clean 
and attractive carriage there would be a great increase of 
passengers. The streocs, says the agent (Mr. Price), are 
wide and level, with a solid rock foundation, There is no 
need of ballast. All the work necessary would be laying 
the tiles and spiking down the rails. He thinks the road 
could be got ready for the cars for less than £400 per mile, 
The city of Jeres and Santa Maria and other towns would 
give a subsidy of £6,000 or £8,000. The company could 
issue its bonds for 75 per cent, and their stock for the 
same amount per mile as the bonds. There are several 
small towns within a distance of eight or ten miles that 
have no connection by rail with Jeres. There is nowa 
projected railroad from Jeres to two other towns. Surveys 
and estimates have been made, but no constructing company 
has yet been found. It is certain, continues Mr. Price, 
that the installation of electric tramways would be attended 
with most favourable results in the interests of Jeres by 
establishing closer connections with adjoining towns with 
which there is now no means of travel and transportation. 
A tramway of 25 miles could be built which would connect 
three very important towns and furnish available means of 
travel to passengers from other towns in this province. It 
seems to us that here is an opening for the application of 
skill and enterprise. 

Electric Traction in Hamburg.—The problem of 
coping with local traffic has in Hamburg been for some time 
awalting solution, but the City Council have at last grappled 
with the matter in a courageous way. They have agreed 
to proeeed with the building of five lines, part of which 
will be of underground and the other part of elevated 
construction, The heaviest grades are not to exceed 24 per 
cent. and the curves are not to be sharper than 328ft, in 
radius. There will be 50 cars, each supplied with three 
120-h.p., 750-volt, 25-cycle, single-phase motors. The 
trolley wire will be supplied with current at 6,600 volts, a 
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car transformer being used to reduce the voltage for the 


motors, The latter are four-pole machines running at » 
normal speed of 600 r.p.m. Each motor weighs 5,940lb. 
alone, or 6,600lb. complete with gear. The main car 
transformer weighs about 2,200]b, and the regulating 


transformers about 440]b. The total weight of the electrical 


equipment will be about 16°5 tons per car, while the total 
weight of the double cars used will be, including the 
average load of 40 to 45 passengers, about 75 tons. The 
totalseating capacity of each double ear is 140 persons. 
Current will be taken through two trolleys of the bow 
type. The overhead line will be of the catenary construc- 
tion, using a grooved conductor of 80 square millimetres in 
cross-section and a single steel suspension wire 6 mm. 
in diameter. The conductor will be supported from the 
catenary at intervals of about 11ft. bin. The height of the 
conductor above the rail will be 18ft. normally and 153ft, 
under bridges. Each train will be made up of two or three 
double cars controlled by a multiple-unit system. The 
circuits to the motors are opened between adjacent running 
points. The total cost of building and equipping the Jines 
is estimated at £2,057,180. Two lines are to be built 
within five years, and the remaining three within the 
following five years. It is proposed to lease the system to 
a company for a period of 40 years, the municipality 
receiving a definite percentage of the gross earnings and 
later a portion of the net profits. 


Electricity in Bulk.—Compoetitors for the privilege 
of capturing the monopoly of power supply in the metro- 
politan area are engaging chief interest just now, because 
of the magnitude of their schemes and of the alluring 
prospects which they paint. But the appearance on the 
scene of less ambitious measures may to some extent upset 
their calculations and hinder the realisation of their objects, 
if, indeed, they are ever sanctioned by Parliament to 
proceed. We have received a circular from the Notting 
Hill Electric Lighting Company, which announces a meeting 
of its members on Tuesday next to consider and approve 
the Bill introduced into Parliament “to authorise the 
Association of Electric Supply Undertakers in the West 
of London and for other purposes.” These steps are being 
taken in order to cope with an expected increase in the 
demand for bulk current in the West-end of London. The 
St. James's and Pall Mall and the Westminster Companies 
have already made arrangements for bulk supply to them- 
selves from the Central Electric Supply Company's station, 
but the benefit of these arrangements has hitherto been 
confined to the companies owning the stations. The circular 
issued by the Notting Hill Company says that “in view of 
the possible demand for further bulk current in other parts 
of the West-end of London, the Kensington and Knights- 
bridge Company and ourselves have agreed to join forces 
with the St. James’s and Pall Mall and Westminster 
Companies for linking up the bulk supply 
stations belonging to the respsctive companies with a 
view to the interchange of current; provision is also made 
for a connection with the Metropolitan Company’s station 
at Willesden.” In this way the promoters hope to supply 
any future possible demand for power for industrial 
purposes and for traction. Should permission be granted 
to supply electrical energy for traction to be used outside 
the company’s district, for which clauses are inserted in the 
Bill, it may not be necessary for future tramways and 
railways in the West of London to erect their own power 
stations. The situation of London's supply is rendered 
more complex by the multiplication of applicants—some 
for power to supply the whole ares, others confining them- 
selves to their own districts and its adjacent districts. The 
best way out of the difficulty would be by vesting the 


authority to control the generating stations and distributing 
systems in one central organisation. 


Science and Commerce.—There was a time when 
scientific investigation was conducted quite apart from the 
consideration of its application to commerce or industry, 
and confined almost exclusively to the speculative regions. 
In fact, between the two there existed a chasm which made 
the isolation of the practical from the theoretical about as 
complete as that of two insulated bodies. But develop- 
ments in each of the spheres have tended towards their 
closer connection, until at present, science has been brought 
in to develop industry, to extend commerce, while the 
latter in their turn stimulate thought, and constantly raise 
problems which require the light of scientific knowledge 
for their illumination. An example of the promotion of 
closer relationships between science and commerce is afforded 
in the recently formed Liverpool Institute of {Commercial 
Research in the Tropics. This institution is the outcome 
of private generosity and energy, and is conducted by a 
combination of representatives fromthe Liverpool University 
and other such centres with representatives from large 
commercial bodies. Its object Is to promote the applica- 
tion of science to commerce, and this it seeks to achieve 
by sending out expeditions into the tropics to develop the 
products of those countries and make them marketable. 
The first expedition left Liverpool last week in charge of 
Lord Mountmorres, the director of the institute, and its 
principal objects are to improve the quality of the West 
Coast rubber so as to bring it up to the same standard as 
the rubber from other colonies, and to report on steps for 
the purpose of protecting and increasing the present supply 
of rubber ; to examine possible new sources of oils, and to 
discover means of increasing the present supply by making 
use of the sources that are now wasted; to make a full 
study of the various pests which threaten certain tropical 
industries; and to study the prospects of West Africa as a 
fibre-producing district. Their operations will be watched 
with interest, especially by those who are concerned with 
the question of the rubber supply. There are many direc- 
tions in which the enlistment of science in connection with 
commercial pursuits are desirable, and the creation of 
institutions which have this object in view is deserving of 
wide encouragement. TE D Aa t 

Wireless Telegraphy on  Railways.-—The 
successful establishment of wireless telegraphic communi- 
cation overland and between ships at sea has resulted in 
an attempt to introduce the system in railway trains, so 
that messages can be transmitted to the driver or guard of 
an express train in motion, instead of, as at present, 
having to wait until the train has reached its destination. 
So far no satisfactory scheme has been introduced, although 
both in Europe and the States every effort has been made 
to accomplish this object. In England experiments are 
being carried out on the Midland Railway (by license of the 
Postmaster-General), and the progress which is being made 
raises hopes of a satisfactory achievement. The researches 
are being undertaken at Derby by Mr. J. Sayers, the 
telegraphic engineer to the railway, together with Mr. 
Holt, who has been closely identified with numerous elec- 
trical developments upon this line, The system adopted is 
that conceived by Sir Oliver Lodge and Dr. Alexander 
Muirhead, as the most suitable to the peculiar conditions 
and requirements of railway working, and the experi- 
menters are working in conjunction with both these 
scientists. So far the greatest difficulty experienced has 
been in connection with the aerial wire, which for ordinary 
space telegraphy is carried at a height of 40ft. from the 
ground at transmitting and receiving stations. In these 
experiments the carriage employed as à receiving station is 
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a guard's van of an obsolete type, and in order to test the 
idea under the most disadvantageous conditions the carriage 
has not been modernised or specially prepared. The aerial 
wires are carried on porcelain insulators, the height of the 
wires varying from Qin. to 15in. above the curvature of the 
roof. From the roof the wires are carried in a small cable 
through a special insulated fitting to the interior of the van, 
where the receiving instrument is placed. Here the succeed- 
ing waves of dots and dashes are separated and resolved into 
words upon a drum of paper, similar to those employed in 
a tape machine, the message being written by a Lodge-Muir- 
head siphon recorder, such as is used with marine cable 
instruments. The transmitting station is situated in a hut 
in a field some 14 miles distant. The installation here 
comprises the apparatus for sending the messages into the 
air. Outside the cabin may be seen the aerial wire, which 
in this case follows somewhat upon the conventional lines, 
being supported upon masts about 40ft. from the ground, 
and connected with the spark-gap and coil for increasing 
the strength of the electrical impulse discharged from the 
transmitting instrument in the station. In common with 
other investigators in this direction, Mr. Sayers and Mr. 
Holt have found that, owing to the peculiar conditions 
prevailing, enormous electrical energy is required to obtain 
successful conversation, especially to compensate for the 
short aerial wire used at the receiving carriage. Although 
they have dispatched signals from this station which have 
been duly received at Derby, and can maintain communica- 
tion if permitted to have unlimited resources, it is impera- 
tive for railway purposes that the work should be carried 
on within specified limits, involving no elaborations or 
departure from existing designs in the rolling-stock, or the 
provision of special fittings alongside the permanent way. 
Success is ensured under such conditione, but the expense 
is prohibitive. For this reason an attempt is being made 
to reduce the length of the spark in the gap, which in 
many installations is as much as 6in., to one only a little 
more thanan inch inlength. So far they have employed a 
llin. spark. The experiments have been attended with a 
measure of success, but whether the scheme will be com- 
mercially advantageous remains to be seen. 


Tests of Magnet Wires.—As a result of considerable 
trouble from field coils of motors breaking down due to 
exposure to high temperatures, Mr. C. H. Barrett was led to 
make a series of tests of the magnet wires, and these he has 
described in a recent issue of the Electrical World and 
Engineer, The motors were mostly on furnace cranes 
handling molten metal, and the temperatures frequently 
reached 360deg. to 400deg. F, Curve A in the diagram 
shows the results of a test on No, 16 B. & S. double- 
cotton covered magnet wire of '060in. outside diameter. 
The covering at 280deg. F. showed discoloration, at 
ó70deg. the covering was smoking badly, and at 472deg. 
wire was completely bare. This wire showed the highest 
insulation resistance at the start, but fell after 
passing 3570deg. Curve B refers to a test on No. 16 
B. & S. asbestos and single cotton-covered wire. At 
ó40deg. à slight smoke showed up, at 572deg. discolora- 
tion of cotton took place, at 460deg. the cotton burned, 
and ab 506deg. it was gone. From 506deg. up to 720deg., 
which was the limit of the thermometer in use, the 
asbestos held good and showed an insulation resistance of 
480 megohms at close, against 11 megohms at start. 
The asbestos, however, would not stand very rough 
handling, though considering the temperature, ib was in 
fair shape. The outside diameter over insulation of this 
wire was '068in. In Curve C are plotted the data of a 
test on No, 16 B. & S. fireproof wire which withstood 


the high temperature excellently, except for a alight dis- | 


bridge. 


a 


coloration, and was in good shape at the finish. Its 
insulation resistance at start was lower than any, but at 
the finish reached as high as 800 megohms. After 
making the tests Mr. Barrett used the asbestos and 
cotton-covered wire, which practically ended the motor 
troubles. Coils were opened up with every vestige of 
cotton gone, yet the asbestos kept the insulation almost 
perfect. He found it necessary to insulate only the top, 
bottom, and inside of coils heavily, leaving the outside 
with just a covering of cotton tape, thus assisting radia- 
tion of the heat, The reason the fireproof wire was not 
used was on account of its affinity for moisture due, 
undoubtedly, to the large amount of silicate of soda used 
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in the composition of its covering. In very damp weather 
the insulation resistance would fall very low on this 
wire. The wire in each case was wound on bare sheet- 
iron spools, then joined in series and a current of 
22 amperes passed through them. A thermometer was 
placed in each coil and the temperature taken every 
three minutes. The resistance was taken with a Wheatstone 
The thermometers were carefully selected for 
accurate reading. 


Railway Sub-Station Design —The Street Railway 
Journal recently published an abstract of a paper read by 
Mr. Sidney W. Ashe before the American Institute of 
Electrical Eogineers on the relation of railway sub-station 
design to its operation, The paper was limited to a con- 
sideration of sub-stations in which high-tension alternating 
current is received and converted into low-tension direct 
current, and the chief factors which affect the reliability of 
service were noted. He dealt with the best method of 
starting converters, and described the modes usually 
employed. That favoured by the author was by starting 
from the alternating-current side. In this method two 
sets of taps on the low-tension side of the step-down 
transformers are commonly used. ‘These taps are con- 
nected to a two-way switch, the middle terminals of which 
are connected to the converter slip-rings, The converter 
is started as an induction motor by throwing the two-way 
switch so that the low-potential taps are connected. When 
the current has fallen sufficiently low—the converted 
speed increasing—the two-way switch is thrown in the 
opposite direction, connecting the converter directly to the 
normal voltage taps. After dealing with the means for 
protecting converters and describing the advantages in the 
use of oil switches over air switches when synchronising, 
he proceeded to deal with the regulation of load. Though 
the general use of storage batteries for load regulating in 
railway work seems to have been retarded, their usefulness 
is being more and more appreciated, as evidenced by their 
recent applications, An interesting development in con- 
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nection with storage batteries was then described, which 
consists of a variable carbon resistance used in connec- 
tion with pilot cells, and an exciter to vary the excitation 
of the field coils of a booster. In the diagram, H is a 
solenoid carrying the total generator load, which acts on 
à soft-iron plaoger suspended from the lever, A.B, of the 
carbon regulator. At the other end of the lever is the 
spring, S, whose tension is adjustable. K and L are piles 
of carbon discs on the opposite sides of the falerum, C, of 
the lever, The resistance of these piles is altered by slight 
variation in mechanical pressure produced by slight 
fluctuations of current in the coil, H. The battery booster 
is represented by D, F being its field coils. E is a 
small exciter, whose field coils, M, are connected to the 
carbon regulator. As the lever arm is raised or lowered 
the resistance increases in one arm and decreases in the 
other, causing wide variations in voltage across the exciter 
field coils, the direction and intensity of the coils varying 
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accordingly. With the polarity of the booster changing, 
and its field excitation varying in intensity, it is possible 
automatically to charge the main battery or to raise the 
battery voltage so as to carry part of the load of the ’bus 
bar. By limiting the motion of the lever arm, it is possible 
to limit the load which the battery will carry under 
extreme conditions. With this system close regulation of 
the load on the converter is obtained. The best arrange- 
mentofswitchgearand the noiseless operationof synchronous 
converters are also touched upon. 


Alternating-Current Converter.—At the recent 


Liége Exhibition, the Socié:é Egyptienne d’Electricité 


exhibited three 150-kw. permutators of the type intro- 
duced by MM. Rougé and Faget. Details of these machines 
are already well known, and their prominent features have 
been already pointed out. One of the advantages claimed for 
this type of machine is that the small mass of the revolving 
parts can rapidly be accelerated to fall speed, and the time 
consumed in synchronising the machine is inappreciable in 
comparison with that necessary with a rotary converter. 
The direct current in the movable secondary winding not 
only causes the brushes to revolve synchronously, but it 
serves to supply the excising current to the machine, 
which on its input side, therefore, operates similarly to a 
synchronous motor. A diagram of the circuits of two 
permutators arranged for operation either in parallel or in 
series is shown in Fig. 1. In the secondary circuits of 
each machine there are placed series transformers which 
allow a possible variation of the direct E.M.F. from 230 to 
270 volts. The regulation of voltage is obtained as follows. 
The three auxiliaries have their secondary windings in 
series with the alternating-current circuits of the permu- 
tator, their primary windings being ‘connected to a three- 
pole commutating switch. When this switch is in its 
middle position, the primary windings of the auxiliary 
transformers are short-circuited, and the machine operates 
a8 though it were connected directly to the main trans- 
formers. When the switch is in its other positions the 


primary winding of each phase is connected to one or the 
other pole of the secondary corresponding to that phase 
or to one of the other phases, which adds in series 
or in opposition a voltage of a corresponding phase or 
+ 60deg. or — 60deg. apart, with the result that the five 
positions give the variations noted above. The performance 
of a 150-kw. permutator is shown in Fig. 2, Experiments 
have shown that the permutators can be synchronised in 
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about three seconds. The rapid acceleration and synchroni- 
sation is due to the small inertia of the revolving parts, 
and to the strong synchronising currents produced in the 
brush rotating winding. The currents in ths rotor at 
starting are not considered as dangerous as are the 
currents in the field windings of a rotary converter. The 
starting current with the load circuit open has been 
observed to be about 75 per cent. of the full-load current. 
It is evident that when the rotor is brought up nearly to 


synchronism as the secondary circuit of an induction 
motor, and then synchronised by means of current from 
the revolving brushes, the machine may assume a polarity 
opposite to that desired. The polarity can easily be 
reversed, however, by simply opening and closing the 
switches and allowing the machine to slip one pole. If 
the permutator in serviee should fall out of step, there 
would be no injurious effect on the remainder of the 
installation. As a matter of fact, however, the synchronising 
power of the machine is so great that there is no danger of 
its dropping out of step even when working under heavy 
loads of irregular character. | ' 
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: This route was previously served by horse tramways, and it 
ERU NUUS REN AM ener is looked upon by the Lincoln Corporation as the first 


instalment of a much larger tramway system needed for the 

G.B. Surface-Contact System. city. We understand, however, that a full year's trial 

This week we have been afforded an opportunity by the | of the G.B. system will be made on this section before 
G.B. Surface - Contact Company, of Hamilton House, | the construction of the other routes is undertaken. The 
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Fic, 1.—Map of Lincoln’showing Completed Tramways. The dotted lines indicate probable extensions, 


Bishopsgate-street Without, of inspecting the line which probable extensions are indicated on the map given here- 
they have equipped for the Lincoln Corporation. It has | with (Fig. 1), but the Corporation have yet to obtain full 
been open for traffic for about two months, The length of | powers to construct these lines. The reasons which led 
the route is 13 miles, of which 14 miles has double track, | the Lincoln Corporation to adopt a surfacs-contact system 
and the other half-mile is of single track with turn-outs. | we need hardly discuss here. The great feeling against 
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spoiling the appearance of the ancient buildings by placing | supported on insulators within a circular stoneware conduit. 
n overhead equipment in the foreground was, of course, | Fig. 2 shows this conduit as laid in Lincoln with the tee- 
the foremost. We know that had the overhead system ! pieces in position where the surface-contact studs are to be 


g the G.B. Conduit. 
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Fig, 2.—Lincoln Tramways—View of Special Work at a Double Crossing, showiu 


been used inhabitants would soon have lost the feeling of | placed. Fig. 3 shows a section of the construction, but the 
desecration, but visitors would still have seen the incon- | collector in this section is of an old and abandoned type. 
gtuity. The net result is that a surface-contact system has | Into each of the vertical sockets on this conduit there is an 
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Fic, 3.— Section of the G. B. Surface Contact Equipment. 


been used, and an opportunity has been given for the | iron stalk to which the cast-iron contact heads are attached. 


Griffiths-Bedell Company to show what their system can | These laminated iron stalks project downwards to a point 
do under commercial conditions. a few inches above the iron cable. The stalk is then forked, 
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FIG. 4. —Connections of the G. B. Electromagnet System f r operating the Street Contact Makers. 


A. full description of this system appeared in our issue | and a movable iron armature supported by an insulated 
for Jan. 8, 1904, and we do not propose to repeat that | phosphor-bronze spring is contalned within the two arma 
description here. It suffices to state briefly the general | of the fork. At the end of this movable armature 
principles of the system, which are as follows, With this | there is a carbon contact piece. When the magnet 
system an iron underground conductor is used, which iai on the car ia brought over the atud, the armature 
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moves down in accordance with the well-known law | company at Ilford proved the first, but it remains for 
which makes the movable iron assume a position | the commercial working at Lincoln to assure tramway 
giving the lowest magnetic reluctance to the whole circuit. | engineers that there is no insurmountable difficulty in 
The return path for the flux isa wide one, as is indicated | detail in the carrying out of the system commercially. 


Fig. 5.—Lincoln Tramway Construction, showing some Granite Stud Scckets in position. 


by the diagram (Fig. 4). Thus, while the magnetic lines | Amongst the first things which the Lincoln system did 
enter through the collector through the limited surface of | prove was that the suspended link form of collector, which 
this stud-head, the return path for those few lines which | was quite successful at Ilford, would not serve under the 
actuate the switch is almost as long as the car. The flux | new conditions. The Lincoln streets now equipped are flat, 
spreads along the iron cable for this length and then passes ' and at times exceedingly muddy. In sonsequence of this, 
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Hic. 6.— View of Single Track ready for Paving. 


at a very low density through the air to the tramway rails, | sand worked into the pivots of the links and caused trouble. 
and hence back to the other pole of the exciting magnets. | Mr. Bedell immediately designed a new form of collector, 
So much for the chief feature of the system. It is well | which is obviously to be preferred, and which is giving 
known that while tho principles of a surface-contact system good results under most adverse circumstances. This 
may be perfectly sound, it is on the details that its com- | collector consists of a number of cast-iron shoes supported 
mercial success depends. The experimental lino of the ' on a stranded galvanised iron cable under the car. The 
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current connections to each shoe are positive, and each unit 
is normally held by a small spring up against the under- 
side of this steel cable. When it comes over the stud, the 
shoe is attracted downwards into contact with the stud- 


head. The flexibility of the supporting cable greatly assists 


the collection. 7 

The use of this collecting device, which moves down to 
the stud-head, is of great advantage from the city engineer’s 
point of view, as it enables the height of the stud-head to 
be kept practically the same as the street surface. At 
Lincoln the stud-heads are from Zin. to lin. above the tread 
of the rail, which practically corresponds to the crowning 
of the pavement between the rails. Thus, when driving 
through Lincoln in a cab on Monday last, we felt no jolt 
when the wheels of the cab went over a stud. In this 
respect the G.B. system shows a distinct advantage over 
its competitors, who require a considerable projection of 
the stud-heads above the surrounding pavement in order 
that the collector shall be kept clear of the ground. The 
underground conductor at Lincoln consists of galvanised 
iron wire stranded over a jute core. It is 11in. in diameter, 
and was supplied by Messrs. Siemens Bros. There are two 
layers of iron wire over the jate, the first layer being of 
fine wire binding the jute together, This is then covered 
by a number of much thicker iron wires. The total section 
of the conductors is such that it has a conductivity equal 
to a No. 0 copper trolley wire. This underground con- 
ductor is divided into four sections and fed through feeder 
pillars. These pillars and the underground cables were 
supplied by the Callender Cable and Construction Com- 
pany. The whole of the track work was done by Messrs. 
William Griffiths and Co, Limited, to whom the G.B. 
Company were sub-contractors. 

The following summary of details show what material 
has been used: Rails of British standard section No. 3, 
weighing 100lb. per yard in 45ft. lengths, and 106lb. per 
yard on curve. Fishplates of Dicker” type 2ft. long, 
drilled with six holes for lin. bolts. Rails and fishplates 
were supplied by the North Eastern Steel Company, of 
Middlesbrough. Fishbolts 4in. long by lin. diameter, 
fitted with Ibbotson’s lock nuts and Bayliss-Jones “Eureka” 
nuts. Anchor joints of ‘ Cooper” type, 2ft. long, riveted 
to flange of rail. Intermediate anchors 16in. long are 
also fixed midway between the joints, similarlyriveted. Tie- 
bars 2in. by Sin. are provided every 6ft., supplied by Messrs. 
William Bain and Co, Lochrin Ironworks, Coatbridge. 
The tracks are paved with 4in. by 5in. Leicestershire setts, 
supplied from the Griff quarries of Messrs. William Griffiths 
and Co, and the Mountsorrel quarries of the Mountaorrel 
Granite Company, on a bed of 7 to 1 concrete, the cement 
being supplied by Messrs. G. and T. Earle, of Hull. A 
portion of the track is paved with jarrah blocks Qin. by 
din. by 4in. Rail joints are bonded with 4/0 B. & S. 
copper bonds of the protected type 12in. long supplied by 
the Forest City Electric Company, of Manchester, and fixed 
by screw compressor. Long stranded cable bonds, supplied 
by the same firm, are used for bonding over the points and 
crossings and for inter-rail and inter-track bonding. 

The points and crossings are of “Era” manganese steel 
throughout, supplied by Messrs. Hadfield’s, of Sheffield, 
which firm also supplied the special work for the 
Cross  O'Cliff junction, the car-shed entrance and 
the two railway level crossings in High-street, where 
the tramway crosses the double tracks of the Great 
Central Railway and the Great Northern Railway. Catch 
points, supplied by Messrs. Edgar Allen and Co, ara 
provided on each side of these level crossings, and are 
connected up with the crossing gates, so as to turn the 
tramears off the lines if they attempt to approach the 
gates when closed. Short non-magnetic manganese steel 
rails are used in the loops and cross-over roads in the 
“leads” from the points to the crossings where they come 
in the line of the contact studs, and were supplied by 
Messrs. F. H. Lloyd and Co., Limited, of James Bridge 
Works, Wednesbury. These, by their non-magnetic 
properties, do not attract the collecting shoes as ordinary 
steel rails would do. | 

As regards the electrical equipment of the G.B. 
surface-contact system, studs are fixed at 9ft. centres 
throughout. The stud-heads measure 10in. by 24in, the 


conduit is bin. inside diameter, the depth of underside of 
conduit from rail level is 16in. The thickness of concrete 
between top of conduit and bottom of granite setts is 51in. 
The average leakage test on the line with about three miles 
of single track is 0'3 ampere at 500 volts. 

The ears have Brush radial trucks. The car bodies, 
supplied by the Brush Company, comprise six double-deck 
cars with open tops and two with closed tops. The motors 
and controllers were supplied by the British Westinghouse 
Company. 

The accumulators for the exciting magnets are of the 
Pritchetts and Gold type. The energy used to excite these 
collecting magnets is now found to be 11 amperes at 
18 volts, At an average car speed of eight miles per hour 


this works out at E id 
8 x 1,000 
mile. The cars have been run at a measured speed of 
20 miles per hour, and at this speed collection was abso- 
lutely continuous. Higher speeds are not obtainable from 
the motors, but presumably the limit of continuous collec 
tion has not beea reached at 20 miles per hour. In 
running this system at Lincoln, an unexpected advantage has 
been found. Should the Brush trucks or cars shed any parts, 
these are promptly picked up by the exciting magnets and 
brought back to the car-shed. The fact that sometimes 
the parts so dropped are retrieved by other cars has led 
to an erroneous idea that a regenerative system is at work. 
The tramways are supplied with current from the Cor-. 


= 0'0247 of a unit per ear 


poration electricity works, but the scale of charges is yet 


to be fully settled. As Mr. Stanley Clegg, the city elec- 
trical engineer, has the management of both undertakings, 
we are sure that a price fair to both will be ultimately 
fixed. The electrification of this route has been carried out 
to Mr. Clegg’s specification, and he has also installed the 
necessary traction switchboard at the generating station. 
In conclusion, we have to thank him, Mr. R. A. MacBrair 
(she city engineer), and Mr. Bedell for the facilities afforded 
us in the preparation of this article. We trust that the 
result of the year’s working will be satisfactory to all 
concerned. Up to the present the electrification of the 
line nas resulted in an increase of 75 per cent. in the traffic 
returns over those of the previous horse tramway. 


ELECTRICITY IN CEMENT WORKS, 
RY G. H, OSWALD STRICK, 


Situated near the small station of Beddington, between 
West Croydon and Mitcham, the site chosen by Messrs 
Hall and Co. (Croydon), Limited, for their new cement 
works is in every way excellent. They are within easy 
distance of chalk supplies which are drawn from the 
neighbourhood, and are surrounded by land having a 25ft, 
stratum of good clay beneath a 12ft. bed of excellent gravel. 
Established in 1842, Messrs. Hall and Co. (Croydon), 
Limited, do a large business as coal, gravel, and building 
material merchants, and have numerous depóts at the 
principal stations on the London, Brighton, and South 
Coast line, but it is only within the last few years that 
they have branched out into the cement manufacturing 
industry. 

The installation which has iust been completed is unique 
in many respects, and for up-to-date design, size, and the 
minute attention which has been paid to every detail con- 
dueive to effieleney and economy, is unsurpassed in this 
country. If at any timeit is found expedient to enlarge 
the works, this can be accomplished at comparatively small 
cost, as the whole of the works has been designed with this 
end in view. The application of three-phase electric power 
to this class of work is the conception of Messrs, Maxted 
Knott and Coles, the consulting engineers for the whole 
scheme; and from the results which have already been 
obtained it is confidently anticipated that the installation 
will prove in every way a credit to this already well-known 
firm's reputation as cement engineers. The works are very | 
compact, and have been arranged in a most systematic 
manner, the raw material coming in at one side and leaving 
as the finished product on the other; during this journey 
the material is not touched by hand until it is deposited 
as finished cement in the store. 
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A description of the process of manufacture will not be | 


without interest. The chalk is brought into a siding by 


railway wagons, from which it is transferred to trucks, | 


weighed, and then tipped into one of the three wash-mills. 
The clay is brought by small tracks straight from the pit, 
Weighed, and tilted into the wash-mill on the opposite side 
to the chalk, During this operation a tally is kept, and 
the exact proportion—about three of chalk to one of clay— 
carefully regulated by the chemist. Water is added until 
the whole mixture is of the consistency of a thick cream, 
when it is conveyed by means of pumps into the slurry 
grinding mills. In these mills the “slurry,” as the mixture 
is technically called, is thoroughly ground. It then flows 
into the mixers, where it is very carefully analysed and a 
further quantity of clay added should this be necessary. 
As a general rule, the proportion of chalk is in excess, as 
it is easier to add to the other component at this stage of 
the process. From the mixers the slurry is taken by means 
of pumps to a tank immediately above the rotary kilns. 
It is obvious that when dealing with such a thick com- 
pound it is absolutely necessary to keep it continually in 
motion to avoid any settling of sediment. Consequently, 
even in the above-mentioned tank in the kiln-house, the 
liquid is constantly stirred by revolving arms. 
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ference. The coolers are, like the kilns, also placed at an 
angle so that the clinker moves by gravity from one end 
to the other. The channel irons keep the clinker con- 
stantly in motion and expose it to a strong draught of 
cold air. This air, in cooling the clinkers, is itself 
raised to a high temperature, and is then conveyed to 
coal mills to dry the coal. The clinker on emerging from 
the coolers is weighed automatically, and then taken by 
shaking conveyors and elevators into the large clinker silo. 
It is then raised by elevators and passed into hoppers 
situated immediately above, and feeding into two kominors 
of F. L. Smidth and Co/s patent, thence into a large size 
tube mill, where it is very finely ground ; finally, it is 
taken as finished cement by means of à worm conveyor 
into the cement store. A second overhead conveyor, at 
right angles to the preceding one, then distributes it the 
entire length of the store, the cement passing to the 
ground floor through wooden shoots of special design. The 
cement store has a storage capacity of about 8,000 tons, 
and is situated in a separate building, which also contain, 
the sack-cleaning plant. It is so arranged for loading pur- 
poses that railway trucks can be run in on one side and 
motorcars or carts on the other. 

The preparation of coal for the rotary kilns is, of course 


FIG. 1.—General View of Engine Room. 


Two large rotary kilns have been installed, each about 
100ft. long, with an internal diameter of about 6ft. 6in. 
They are cylindrical in shape, and are so erected that the 
end at which the liquid enters is slightly higher than the 
other. This causes the mixture, and eventually the clinker, 
to move by gravity to the further end. The kilns are 
supported by rollers at three points, in the centre and 
about 25ft. from each end. The actual rotation is effacted 
by spur gearing situated at the centre of the cylinder, the 
speed being about one revolution in the minute, The 
Inside of the kiln ig lined with firebrick which, in opera- 
tion, is exposed to very great heat, This necessitates the 
kiln being kept in constant use, for, if it is allowed to cool 
down, the lining deteriorates and has to be repaired. 

The heating of the kiln is accomplished in the following 
manner: At the opposite end to which tho slurry enters 
very fine coal dust is blown in by means of afan. The 
coal is ground so fine that it is almost ina gaseous state 
and produces a flame of intense heat. The slurry meets 
the flame, and by the time it reaches the other end of the 
cylinders has been converted into white-hot clinker. 
Arrived at the lower end of the rotary kilns the clinker 
falls into the rotating clinker coolers, situated immediately 
below the kilns, The coolers are cylinders about 50ft, 
long, having channel irons fixed on the internal circum- 


a very important factor in the successful manufacture of 
the cement. The coal mills are situated near the farnace 
end of the kiln-house ina separate building. The coal passes 
from the coal store over a weighing machine into a dryer, 
heated, as previously stated, by the hot alr coming from the 
clinker coolers. It is then led by elevators into hoppers 
feeding the grinding mille, passing from these in the form. 
of fine powder into the rotary kilns, 

There is one feature about these works which is par- 
ticularly noticeable, and that is the remarkable absence of 
dust. Messrs. Hall and Co. have made special provisions 
to keep their works as free from dust as possible, and 
have an installed an elaborate system of dust collectors 
both in the cement mill and in the coal mill The waste 
gases from the kilns are also passed through dust-collecting 
chambers before being allowed to escape up the shaft, which 
is of brick and 150ft. high, 

Having described the cement-making process, it now 
remains to explain how the various machines are driven. 
The engine-room is situated almost in the centre of the 
works, with the boiler-house adjoining. The latter contains 
two Musgrave boilers, each 30ft. by 8ft. 6in., fitted with - 
Vicars mechanical stokers, The installation is completed 
by superheaters and Green's economisers. The engine-room 
contains a 700-i.h.p. Musgrave engine connected by rope 


= 
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drive to main shafting, one 200-kw. Westinghouse three- 
phase alternator direct connected to a Belliss engine 
(Fig. 2), and one 50-kw. Westinghouse alternator (Fig. 1) 
driven by belt off the main shafting. All the machines in 
the mixer and kilnhouses and those in the coal and cement 
mille are driven off the main shafting by two rope drives. 


stress upon the cast-iron spider. As there are ventilating 
ducts in the pole-pieces, registering with others in the 
armature, a constant circulation of air through the arma- 
ture core is secured. The collector rings for the field 
current are placed so that they open to the air. The 
armature consists of a laminated ring with slots in its inner 


As an alternative, and in order to avoid stoppages when 
the large engine is shut down, the kilns and the coal mills 
are driven by two Westinghouse motors, each of 100 h.p. 
capacity. A 15-h.p. motor operates one of the slurry 
mixers. The Belliss engine is of the well known two- 
crank compound type, capable of giving 300 b.h.p. at a 


Fig, 3.—View of Switchboard 


speed of 375 r.p.m. The Westinghouse three-phase alter- 
nator is of the rotating field type, having an output of 
200 kw. at 220 volts 50 periods, The field is so constructed 
as to form a steel-rimmed flywheel, which is self-supporting, 
and the stampings whieh break joint are held together by 
bolts. The rim thus formed is of sufficient strength in 
itself to resist centrifugal force without bringing undue 


surface, in which the windings are placed without any 
mechanical bending. The efficiency guarantees of the 
generator were: 95 per cent. at full load; 92 per cent. at 
three-quarter load ; 91 per cent. at half load. 

The 50-kw. Westinghouse belt-driven generator, which 
is shown in Fig. 1, is of the rotating-armature type, and is 


rated at 151 amperes at 220 volts, The efficiency guarantees 
of this machine were: 904 per cent. at full load 90 per 
cent. at three-quarter load ; 86 per cent. at half load. The 
exciter for the belted machine is driven from the main 
shaiting, but the direct-coupled set has the exciter fitted on 
the end of the dynamo shaft. 

The five-panel switchboard illustrated in Fig. 3 was also 
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supplled by the British Westinghouse Company, and con- 
sists of the following panels: one 200-kw. generator 
panel; one 50-kw. generator panel; one 200-h.p. feeder 
panel, controlling two 100-h.p. motors for kilns and coal 


mills; one feeder panel for the other motors ; one lighting- 
feeder panel. The instruments are mounted on white | 


marble, and the whole board has a very attractive and 


As has already been mentioned, it is absolutely essential 
that the plant should operate continuously day and night, 
and not even be shut down during the week-ends. For 
this rexson it was decided to drive the main shafting both 
by engine and electric motors. The countershafts operat- 
ing on one side the mixera and kilns, and on the other side 
the coal mills, are connected by a friction clutch to a 


FIG. 4.—Westinghouse 1C0-h.p. Type CB Motor operating 
Coal Mills, 


* 


workmanlike appearance. There are two sets of ’bus bars, 
one for each of the generators, but they can be linked 
together, if desired, by a main switch. This arrangement 
allows the two generating sets to be run either in parallel 
or separately on their own loads. It also allows all the 
motors, with the exception of the two above-mentioned 
m p. machines, to be thrown on to either set of 'bus 
ars. | 


Fic. 5.— Westinghouse 5-h.p. Type FB Motor operating Screw Conveyor 
and Sack-Cleaning Plant. 


Westinghouse type C.B. motor. Thus, by throwing in the 
clutch, the load can be changed over from the engine on 
to the motors, This allows the large engine to be shut 
down, the Bolliss-Westinghouse set furnishing current to 
the motors. The two 100-h.p. Westinghouse motors, which 
are identical, are of the induction type, having short- 
circuited rotors without slip-rings. The stationary element 
is built up of annealed sheet steel laminations secured in a 


Fig. 6.—Cornero Laboratory 


In the basement of the engine-room a Worthington con- 
denser is installed, which can deal alternatively with the 
exhaust steam of the Musgrave or Bolliss engines. The 
ventilation of the engine-room and basement is most 
efficiently carrled out on the “Plenum” system, To 
obviate the possibility of dust entering the power-house, a 
fan driven by a 5-h.p. motor is installed in 
drawing a supply of air from outside through a coke screen, 


The air then passes through the engine and out by the 
windows. | 


the basement, 


cast-iron frame. The primary windings are laid in slots in 
this core, and held in position by fibre wedges. The 
secondary or rotating element is also built up of sheet-steel 
laminations mounted on a spider, and its conductors, which 
consist of rectangular copper bars, are held in partially 
closed slots and connected to heavy end rings. The rotor, 
shaft, and pulley being the sole moving parts, the only 
attention required is an occasional cleaning and renewal of 
oil, This, and the fact that they have a very great over- 
load eapacity, and have no commutator to be damaged by 


dust, etc.. make three-phase motors particularly suitable for 
the operation of cement-making machinery. Fig. 4 repre- 
sents the motor used for driving the coal mills. The motor 
for the kilns is situated at the other end of the same shed. 
In the right-hand eorner of the photo are shown the two 
auto-starters for these motors. The motors are protected 
by automatic circuit breakers, which are mounted behind 
the switchboard in the engine-room, and can be seen in 
Fig. 5. These breakers are of the brush type, and are so 
constructed that the copper or current-carrying contacts are 
broken first, the current then being shunted from them by 
successive copper tips to the carbon or arcing terminals. 
The automatic overload breaker is tripped electromag- 
pen and is adjusted by a weight attached to a scale 
eam. 

A 25-h.p. type F.B. motor shown in Fig. 5 is installed 
in the cement store, and drives the screw conveyor and the 
sack-cleaning plant in that building. This style of motor, 
which is also also adapted for variable speed work, is par- 
ticularly valuable in cases where it is essential for the motor 
to take a small starting current. In the mixer house a 
15-h.p. type C.B. motor is used as an alternative for driving 
one of the slurry mixers. The fitting shop is also equipped 
with a 20-h.p. type C.B. motor which, besides driving various 
small machine tools, is used for the operation of the 
economisers and mechanical stokers. 

Those who are not connected with the trade would 
scarcely realise what an important part the chemist plays in 
the manufacture of cement. A fully-equipped laboratory 
with qualified chemists in charge forms one of the important 
features of Messrs, Hall and Co.’s works. Fig. 6 shows a 
corner of the laboratory where a small 1-h.p. motor installed 
in the corner is used for driving the hammers used for the 
preparation of the sand test briquettes. Besides testing the 
slurry every hour, the coal used for the kilns is tested every 
four hours, while the finished cement is tested every hour, 
and, finally, a complete chemical analysis made of the 
finished product every 12 hours. Further, every bag 
is tested before it leaves the premises, and a sample is 
taken and kept for reference in hermetically-sealed jars. 
The result of these precautions is that the cement produced 
is of the best possible quality, which may be gathered 
from the fact that, whereas the British Standards Committee 
calls for a tensile breaking stress of 400lb. per square inch 
section at seven days, the cement made at the Croydon 
works will bear a stress of about 90 per cent. higher than 
that figure. In the sand test the increase over the British 
standards is 500 per cent for seven days and 100 per cent. 
. for 28 days, while in the Le Chatelier test for soundness 
the expansion of Hall and Co.’s cement is only 4mm. after 
24 hours’ aeration, against 6mm. after seven days’ aeration 
demanded by the British Standards Committee. 

The cement machinery was supplied by Messrs, G. 
Polysius, of Dessau, while the entire electrical plant was 
furnished by the British Westinghouse Electrical and 
Manufacturing Company, Limited. The inception of the 
works is due to Mr. Joseph Hall, who has worked hard to 
bring them to a successful completion ; to Messrs. Maxted 
Knott and Coles, the consulting engineers ; and Mr. G. A. 
Picken, the resident engineer and manager. 


ON SOME PROBLEMS OF ELECTRO AND ELECTRO- 
THERMAL CHEMISTRY.* 
BY R. THRELFALL, F.RS, MEMBER. 
(Continued from page 21.) 


By far the most important investigation hitherto published 
on this subject is that of Dr. A. Ludwig in the Zeitschrift 
für Elektrochemie, vol. vii, p. 273 (May 8, 1902), and in 
several patents—e.g, British 16,908 and 17,119 of 1900, 


and 5,482 of 1902. Dr. Ludwig has made a brave but 


unsuccessful attempt to produce diamonds, or rather cubic 
carbon, on the large scale, The apparatus consists of com- 
pression vessels and compression pumps enabling carbon to 
be kept under high pressure. The carbon waa heated elec- 
trically in compressed hydrogen, and it was found necessary 


* [aaugural address of the chairman to the Birmingham Local 
Section of the Institution of Electrical Engineers, 


THE ELECTRICAL ENGINEER, JANUARY 12, 19C6 


49 


to cool the product of the operation very suddenly; this 
was accomplished by injecting water at enormous pressure, 
so that the carbon under investigation was struck by jets 
of water moving at immense velocities. The result of a 
successful experiment was to produce a sort of carbon glass; 
for obviously the rapid cooling does not afford time for the 
formation of crystals of appreciable size, and the glass 
tended to resemble black diamond rather than clear cubic 
crystals. Dr. Ludwig does not state how much of this 
material was obtained, so that it is not possible to form an 
opinion as to whether the process has any commercial 
interest. There can, however, be no question as to the 
interest and importance of some of the facts disclosed, and 
as this work does not seem to have received the notice to 
which it is entitled in this country, I propose to give 4 
summary of some of the experiments. z 

First in regard to the heating. At a hydrogen pressure 


of 1,500 atmospherés it was found impossible to form an arċ 


between carbon terminals even at 70 volts P.D. ; while 
with metal electrodes the formation of an are required 


practically no pressure at all, so that heat could not be 


developed conveniently in this way. According to the old 
experiments of Dalong and Petel, the cooling effect of 
different gases dep3nds on the pressure in such à way that 
the effect is proportional to the pressure raised to the 
0°45 power for air and the 0°38 power for hydrogen. These 
experiments of Dulong and Petel were only made at com- 
paratively low temperatures, and may have been super- 
seded for all I know, but it is probably safe to assume that 
the cooling effect of a gas (particularly hydrogen) does not 
increase very rapidly with the pressure, so that to produce 
a state of high pressure by means of hydrogen does not 
seem an unreasonable proposal, nor does it seem likely that 
we are to ascribe the non-formation of an are in hydrogen 
to excessive cooling. — 

By placing two carbon rods in contact and in series with 
a source of current at the hydrogen pressure mentioned 
(1,500 atmos. = 9°84 tons per square inch) Ludwig 
encountered a very instructive phenomenon. The current 
flowed for a few seconds and then stopped; after a few 
seconds more it rose again—again to fall to zero. The 
alternations, if I understand the description aright, continue 
indefinitely so long as the rods sre kept in contact. The 
points of contact are found to have been converted into 
graphite at the close of the experiment. This is, so 
far as I know, a unique experience, and most probably 
we may accept Ludwig’s explanation as correct — viz., 
that the first result is to transform the heated carbon intoa 
solid or liquid non-conducting variety. This cuts off the 
current, and after a few seconds is itself transformed into 
graphite as the temperature falls: this enables contact to be 
re-established and the cycle recurs. Unfortunately, Dr. 
Ludwig does not give any data as to the temperature at - 
which this or other phenomena take place, and excuses this 
omission on the ground of the undoubtedly great, but not 
invincible, difficulty of making such temperature determina- 
tions. It is nevertheless stated the melting point of carbon 
falls rapidly with rising pressure, and that the non-conduct- 
ing variety was stable down to a red heat when “ under © 
pressure”—presumably about 1,500 atmospheres. The — 
current density necessary to convert carbon into the non- 
conducting variety varies between 14 and 18 amperes per 
square millimetre sectional area, according to the pressure. 
It a small rod of carbon or a pair of carbon points is 
heated in an atmosphere of hydrogen at 5,000 atmospheres 
pressures and allowed to cool, it is found that the resulting 
graphite does not differ from that formed at 1,500 
atmospheres. All attempts to cool the transformed carbon ` 
by a jet of hydrogen compressed to 2,600 atmospheres, 
and biowing into the pressure vessel (at presamably 1,500 
atmospheres), did not result in the formation of diamond, 
though in this case the graphite crystals were of “regular” 
form, and one of them measured 5mm. at its greatest 
length. Suddenly discharging the hydrogen from the 
pressure vessel so as to drop the pressure as quickly as 
possible only resulted in the formation of graphite. 

The most successful attempt was made at a pressure of 
about 1,200 atmospheres, a carbon rod being arranged in 
the pressure vessel for resistance heating, and was pro- 
vided with a lagging of some refractory non-conducting 
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substance. The current is gradually raised till the inter- 
ruption occurs, and this is allowed to take place two or 
three times. If no cooling is applied, soft pure graphite 
results. If, on the other hand, water at 2,000-3,000 atmo- 
spheres is squirted in, a product consisting of carbon in 
non-conducting transparent form is obtained, but Dr. 
Ludwig does not give the yield. 

I think it is a fair inference from this work that carbon 
ean be converted “into the non-conducting variety” at 
pressures not necessarily exceeding the moderate amount 
of 1,200 atmospheres, and at temperatures which are 
known to be quite easily attainable by resistance heating 
The difficulty consists in preventing the reconversion into 
graphite as the temperature or pressure falls—the moat 
rapid cooling attainable apparently only operating success- 
fully on very small fragments of material. | 

In the spring of 1901, and in ignorance of Ludwig's 
work, I gave some attention to the question of converting 
carbon into the “non-conducting” variety. I purposely 
use this definition, because to make crystals large enough 
to be of value clearly introduces considerable difficulties 
compared with the production of a “glass” such as the one 
described by Ludwig. 

As I approached the subject in rather a different way, 
I may, perhaps, be pardoned for referring to it here. 


|. Atmospheres 


400 


Absolute temperature in degr? C. 


393° EE- 


The accompanying diagram is the well-known diagram 
from van't Hoffs “ Lectures on Theoretical and Physical 
Chemistry ” (vol. i, p 27, of the English translation by 
Dr. Lehfeldt), and refers to the equilibrium of octahedral 
and monoclinic sulphur. The figure is merely a diagram, 
and has no pretensions to be to scale. It is an ordinary 
pressure temperature diagram— pressure being measured in 
atmospheres (ordinates) and temperatures in absolute degrees 
centigrade (abscissæ). The line O A, the vapour tension 
line of octahedral sulphur (of course, vastly magnified 
a8 to the scale of ordinates), separates the region of 
oetahedral sulphur (above) from the region of sulphur 
vapour (below). A is the point at which octahedral is 
converted into monoclinic sulphur at nearly zero pressure— 
the pressure of sulphur vapour at this temperature—í e, A 
should be practically on the axis of temperature if the 
diagram were correctly drawn. A B is the vapour pressure 
line of solid monoclinic sulphur, which melts at the 
point B. The continuation of the vapour pressure curve of 
melted sulphur does not concern us, and is not filled in— 
except that ib ends at the point C—the critical temperature 
of sulphur. Knowing the change of volume of unit mass 
of sulphur (say, one kilo) in passing from the octahedral to 
the monoclinic form, and also the thermal value of the 
reaction—in this case an absorption of heat—it is possible 
to calculate the rise in temperature of the point of conver- 
sion as the pressure increases. This is found to be 
0*05deg. C per atmosphere, and has been verified by experi- 


ments in carbon dioxide under pressure. In this way the 
line A D can be sketched in. I have shown it as a straight 
line, but probably this would not be the case in reality. 
The melting point of monoclinic sulphur is also raised by 
pressure, and in a perfectly similar manner, and on certain 
assumptions as to the constancy of the latent heat, specific 
heat, etc., it can be filled in as another straight line for 
diagrammatic purposes only. In this case the lines from 
Aand B meet at D. The co-ordinates of the point D were 
given by Roozeboom (Zeitschrift: fir Physikalische Chemie, 
vol. ii, p. 475), but no information is given as to how these 
ealeulations were made; at all events, I could find none. 
The line F B is the vapour pressure line of undercooled 
melted sulphur, and A F of untransformed octahedral 
sulphur. The point F is the melting point of octahedral 
sulphur, and F D E is the line exhibiting the change of this 
melting point by increasing pressure—this line is of not 
much importance up to D—representing a phenomenon 
that can have no permanent existence, but above D it is 
the boundary between the regions of liquid and octahedral 
sulphur. Looking at the areas, we have to the left of 
OAD the region of octahedral sulphur, below OA BC 
the region of sulphur vapour. A B D is the area of mono- 
clinic sulphur, and to the right of BD an unexplored area 
of the several modifications of liquid sulphur. In practical 
use the lines of the diagram are best regarded merely as 
the boundaries of the several regions. I feel that I ought 
to apologise for this elementary description, but my excuse 
is that I do not keep these matters always ready for use in 
my own mind, and there may, perhaps, be others in a like 
predicament. 

I now proceed to answer the question which is no doubt 
in several minds, What has all this to do with diamonds? 
The diagram suggested to me to try to answer the ques- 
tion, What is the diagram for graphite and cubic carbon ? 
There are, of course, no data except those given by Ludwig 
(imperfect for lack of temperature information), and con- 
sequently we cannot make the carbon diagram. We are, 
therefore, reduced to guessing, and the first thing that 
strikes us is the close general analogy between the rela- 
tions of the two forms of carbon and those of the two 
forms of sulphur, the third or amorphous state being set 
aside for the moment in both cases. Vant Hoff calls atten- 
tion to the curious fact that octahedral sulphur which 
occurs freely in nature has not been prepared artificially. 
Now the diagram shows that if we have sulphur in the 
condition represented by some point, say H—z¢., liquid at 
a temperature and pressure both higher than D—we can 
obtain octahedral crystals at once by cooling it at constant 
pressure. When we have got it cooled to some tempera- 
ture to the left of A, we can release the pressure keeping 
the temperature constant. The succession of states may be 
represented by the dotted lines, H K and K L. This will 
give us octahedral sulphur at ordinary temperatures and 
pressures, and if the cooling while the line, D E, was being 
crossed was slow enough we sbould have good big crystals. 
If the sulphur was not molten, but only in the solid monc- 
clinic form, we should start from some point within the 
triangular area, A D B, and on crossing the boundary, 
A D, we should get a more or less slowly occurring transi- 
tion to octahedral sulphur—this sulphur would not exist in 
crystals of even microscopic size—but the optical properties 
of octahedral sulphur would be possessed by the product. 
This transition is the one usually observed when monoclinic 
crystals are kept for some time, and, in fact,.the large 
crystals may appear unaltered to the eye, except in so far 
as they become more opaque, though the optical properties 
of octahedral sulphur are exhibited by thin sections. This 
kind of sulphur I have called “aged monoclinic” (Phil. 
Trans. A., 1896. Threlfall and Brearley). 

Diamonds. resemble octahedral sulphur in being 
occasionally found in nature, but only capable of pre- 
paration in the laboratory under high temperature and 
pressure. Moissan, Crookes, and others have given reasons 
for thinking that diamonds occur in nature only as a con- 
stituent of material coming from a great depth, and Ludwig 
has tried to show that there is independent evidence of 
rapid’ cooling as well In a general way, if one melts 
sulphur one gets monoclinic crystals, though the diagram 
shows how this may be avoided, and Ludwig and Moissan 
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have shown how much easier it is by similar means to get 
graphite than diamonds, Ludwig especially, in the experi- 
ments quoted, shows that at 1500 atmospheres one can 
get graphite erystals of diamond-like shape, but nevertheless 
pure graphite—the exact analogue of my “aged mono- 
clinic” sulphur. We are, therefore, encouraged to take 
the sulphur diagram and to write “ diamond” for octahedral 
sulphur and “ graphite” for monoclinic sulphur. We now 
know, thanks to Ludwig, that the non-conducting variety 
is stable at a red heat—say, 700deg. C. absolute and 
1,200 atmospheres pressure. Ludwig also points out 
that the stability increases with increasing pressure— 
i£, the higher the pressure the more can the crystals 
be cooled without transforming. It looks, therefore, 
as if in the carbon diagram also the line A D slopes up 
to the right like the same line in the sulphur diagram. 
If this is true it means that heat is absorbed when the 
diamond passes over to graphite, which is in accordance 
with the usual statements, though Ludwig quite properly 
criticises the evidence. We have a limit for a point in the 
line A D from Jacquelain’s observation that in the arc the 
diamond turns into graphite. According to Sir William 
Crookes (Phil. Proc, Series A, 76 458, 1905), and on 
evidence not known to me, the boiling point of carbon is 
3,870deg. absolute. The diamond turned into graphite in 
the are would, perhaps, have a temperature of 3,000deg. C., 
but this is merely a temperature at which the transforma- 
tion is so rapid that it can be observed before the carbon 
burns. I do not know how rapid the change is, but 
Moissan, in his repetition of the experiment, does not refer 
to its being especially rapid; and the graphitisation of 
amorphous carbon is decidedly slow both in Molssan's 
experiments and in Mr. Acheson’s factory. In fact, in the 
latter it is necessary to use a catalytic agent. In view of 
Ludwig’s observations of the extremely rapid transforma- 
tion at lower temperatures though at much higher pressures, 
it looks as if the velocity of the change was increased by 
pressure, I am not aware of any experiments on the rate 
of transformation of allotropic substances at different points 
on the pressure temperature transformation curve. | 

Referring to the diagram again, suppose we have molten 
carbon at the point H and try to get diamonds, Ludwig’s 
experiments seem to show that graphite is re-formed on 
cooling even at pressures of 3,000 atmospheres. This I 
take to mean that D is above 3,000 atmospheres. If my 
view is correct, then to make large diamond crystals it 
will be necessary to go to still higher pressures, though how 
much higher one cannot say ; still, on the view here pre- 
sented, there must be some point at which the rapidity of 
cooling will be immaterial, except in so far as it influences 
the size of crystals. I understand from a great artillery 
authority that it is possible to make a pressure vessel to 
stand any pressure below the maximum crushing strength 
of steel. Steel can be got which will stand a crush- 
ing stress of 70 tons to the square inch—say 10,500 
atmospheres—but its othef properties’ are not very 
certain; so we may regard a pressure of 50 tons per 
square inch as the practical maximum for long-continued 
pressure for one vessel, and 75 tons if we put the work- 
ing vessel inside another vessel also under high pressure. 
But 50 tons per square inch is 7,500 atmospheres—more 
than double Ludwig’s highest pressure; and, according to 


Sir William Crookes, Sir Andrew Noble has reached a 


pressure of 95 tons per square inch for a fraction of a 
second. There is obviously room and opportunity for an 
extension of Dr. Ludwig’s work by anyone who has sufficient 
time and money at his disposal. 

The problem of making a useful abrasive, though not in 
perfect crystals, of cubic carbon is simpler. In this case it 
is only necessary to cool so rapidly from any point to the 
right of the triangular area, A D B, that the time is insuffi- 
cient for a complete transformation in crossing the area. 
This is, therefore, a question of yield, and the best conditions 
will become clear only after the velocity of transformation 
has been seriously studied at various temperatures and 
pressures. lI see no reason except the practical complica- 
tion why the cooling might not be accelerated by squirting 
liquid hydrogen on to the fused carbon. The diagram 
gives no information as to the possible production of 
diamonds from carbon vapour, but we know that this does 


not happen, at all events, at low pressures—otherwise I 
take it the inside of overrun incandescent lamps would look 
more like the upper part of a camphor bottle than a 
piece of smoked glass. It is obviously possible that 
at high enough pressures carbon vapour might condense 
to cubic carbon. Van’t Hoff raises the pertinent ques- 
tion as to what happens to the line DE as the pressure 
rises, Does the line continue indefinitely, or does it end 
ata sort of “critical temperature " and pressure like the line 
OABC? By all analogy the answer would be that the 
line stops somewhere, and at that point there would be 
no distinction between melted carbon and highly heated 
diamond. Carbon is not the only element which can exist 
in various forms, and the transformations of boron and 
silicon and selenium would form an interesting chapter in 
chemistry if they were worked out. There is, in fact, a 
vast and unexplored field of investigation open to anyone 
who will try the combination of high temperatures and 
pressures on simple substance, and I am glad to note that 
such researches are being taken up in the electro-chemical 
department of the Victoria University. According to my 
personal view the most interesting phenomena may be 
expected to occur only after the pressure is high enough 
to produce a material change of volume in the compressed 
substance, 
CARBON AS SOLUBLE ELECTRODE. 

Carbon has long been an object of interest from another 
point of view—viz., from that of making a battery in 
which carbon is the soluble electrode. We might in this 
way get more mechanical work per ton of coal than we 
get by burning the coal under boilers. Many attempts 
have been made to realise such a battery, and I presume 
that unless we regard the gas battery of Mond and Langer 
as a solution we should consider the attempt of Jacques as 
the one most nearly approaching technical requirements. 
If we make use of electrodes of iron and carbon in molten 
sodinm hydroxide, the carbon behaves as a soluble elec- 
trode, and the potential difference of the cell is of the order 
of about one volt. It has, however, been lately shown (Haber 
and Bruner, Zeitschrift für Elektrochemie, p. 697, 1904) that 
the cell works on the principle of a gas battery under the 
influence of the oxygen of the air on the one hand and of 
the reaction between carbon and melted caustic giving 
hydrogen on the carbon surface on the other. A trace of 
manganese in the soda makes the process permanent by 
acting as a substance oxidisable by air and reducible by 
hydrogen. It is clear, therefore, that the Jacques apparatus 
brings us no nearer the solution of the question, Can 
carbon act as the soluble electrode, and if not, why not? 

In considering the possibility of a carbon cell, it is'elear 
that there are two difficulties. The power of forming a 
soluble electrode may be confined to those substances we 
know as metals, or it may be that the difficulty consists in 
finding a suitable electrolyte—a difficulty, in fact, which 
has not yet been overcome. It occurred to me that perhaps 
a gaseous electrolyte might serve. For instance, we might 
consider such a combination as carbon-ionised oxygen-gold, 
the oxygen being lonised, say, by radium. In this case the 
positive ions might be taken by the carbon and the negative 
ions (electrons) would possibly disappear on the gold elec- 
trode. If this were a possible phenomenon (and I am 
unable to see why it should not be), we should have the 
current running from carbon to gold outside the cell. It 
would be a simple experiment for anyone having a little 
radium, though Prof. J. J. Thomson tells me the current 
would be infinitesimal (supposing one was formed) below a 
red heat—at which temperature there would be ordinary 
combustion. An interesting variation would be to try 
phosgene gas between electrodes of carbon and iron, say. 
If this ionised in a suitable manner, one might get a cell in 
which both electrodes were made to yield E.M.F. in 
the right direction and go into combination, so that the 
energy liberated would appear as energy of current instead 
of heat. Some similar remarks would apply in a general 
way to a cell in which carbon is replaced by silicon or 
boron. It is to be noted, however, that in the case of all 
these elements we have elements which can exist in non- 
conducting forms, and it might be argued that the mere 
transformation of the non-conducting to the conducting 
condition might not necessarily be accompanied by the 
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appearance of that capability of anodic action to which 
Nernst has given the name of “solution pressure.” In 
other words, the fundamental disposition to go into solution 
might not exist—the ions might prefer to keep to their 
own kind. 

HLECTRO-CHEMICAL THEORY. 

As the electro-chemical industry rests ultimately upon 
electro-chemical theory, it should be my duty to refer to 
any advance in our knowledge of the general mechanism of 
electrolysis. I say “should be” because so far as I can 
judge no very definite advance has been made for several 
years. It is quite possible, however, that such progress has 
really been made, but has been buried among those por- 
tentous papers which, unfortunately, are so common in 
electro-chemical literature. The most pressing want at the 
moment among laboratory electro-chemists is a sense of 
humour in those who contribute accounts of their work to 
the various journals. Many of these papers appear to have 
been written with the idea that peoplo interested in the 
subjeet enjoy reading for its own sake, and actually prefer 
fifty pages to five. I do not know how it may be with those 
who are exclusively employed in developing the laboratory 
side of the subject, but I am sure that I shall have many 
sympathisers with my opinion that if electro-chemists 
would study the art of brevity more than they do, a 
large number of other people would have a better know- 
ledge of the merits of their discoveries. It is a thousand 
pities that the subject of electro-chemistry owes so little 
to. French chemists—had it been otherwise we should, 
no doubt, have had a standard of exposition which 
would have reduced the volume of the literature in the 
ratio of, say, 10 to 1. Seriously, the exuberant prolixity 
of physical chemists is a grave and serious drawback to 
the study of the subject, for it makes it impossible for 
anyone to keep abreast of the work unless he rigidly 
confines himself to a small branch of the science. To pass 
on. I am afraid we must admit that the high hopes 
excited by the preliminary successes of the dissociation 
theory, say, 10 years ago have ended in disappoint- 
ment. Those of us who can remember the dreary 
array of unco-ordinated and superficial experiments which 
formed the subject of electro-chemistry in the latter part 
of the last century will easily understand how eagerly 
a theory was welcomed which promised to reduce all to 
order and regularity. It did not appear too much to hope 
that a theory specifically limited to dilute solutions, in 
which domain it certainly was epoch-making, would soon 
receive such additions as would fit it for use with every- 
day solutions. No one who has tried to formulate some 
satisfactory account of electrolytic phenomena in the days 
before Arrhenius, Ostwald, Nernst, and Van'; Hoff ean 
have any feeling except that of gratitude to those pioneers 
who appeared to have straightened out a plain path of 
calculation through the maze of observations. Alas! it 
was not to be: further investigation, particularly with 
solvents other than water and with stronger solutions, has 
shown that a theory which regards the solvent as having 
nothing in the way of properties except three dimensions 
in space is quite unable to cope with the phenomena. The 
‘simple ionic hypothesis is now little beyond a cherished 
memory of what is, doubtless, one aspect of the phenomena 
of electrolytic conduction—predominant in solutions of 
small concentration. I wish I could go so far as to say 
that the hypothesis in its extreme form is only a memory. 
Unfortunately, this is not the case, for what was once a 
good servant has grown in its old age into a bad master. 
I wonder how many young minds engaged in electro- 
chemical research are being stunted and paralysed by the 
fashionable necessity of finding an ionic explanation of the 
phenomena they encounter? Who is not weary of the 
constant recurrence of chemically abhorrent reactions 
supposed to occur between ions often invented ad hoc, and 
promoted with all solemnity into equations of equilibrium, 
and that whatever the strength of the solutions? I have 
seen cases where ions are apparently manufactured from 
chemical formula on the éotidem literis principle as expounded 
by Swift in the “Tale of a Tub.” For instance, chlorine 
might be split on this system into the ions C and 1. 

Not only is considerable ingenuity misapplied in the 
determination to have an explanation of electro-chemical 


phenomena limited by the dissociation theory at any cost, 
but the real meaniog of experiments is apt to be masked in 
the proce:s,and the progress of inquiry arrested, by the 
stifling of curiosity incident on a happy conjunction of 
gratuitous ions. This is much to be regretted, for I suppose 
everybody who has worked at these subjects for any number 
of years must have come to the conclusion that electro- 
chemical phenomena are mainly chemical, and that their 
elucidation depends rather on the good old plan of close 
observation and accurate analysis than on dexterity with 
a pen and paper. The crying experimental need of the 
moment is to find a method of separating and accumulating 
the layer of electrolyte which is within molecular “ striking 
distance " of the electrode. Perhaps some kind of minutely 
porous electrode through which the electrolyte can be drawn 
at a rate proportional to the current density, or some 
fortunate discovery in the domain of membranes used as 
electrodes, may supply us with the all-important instrument 
of investigation. Mr. W. D. Bancroft, in a paper before 
the. American Hlecsro-chemical Society in 1905 (of which 
I received an advanced copy), has given many illus- 
trations of the application of pure chemistry to electro- 
chem'eil phenomena, and has, in fact, anticipated much of 
what I had intended to say on this occasion. In view 
of this paper I will only say here that the complexity of 
electro chemical phenomena is such that a good chemist 
msy be profitably employed for years in elucidating the 
all-essential detail of the chemical reactions occurring at 
the elec'rcdes between intermediate products of a single 
electrolysis, and till this is adequately performed no 
theorising is of any lasting importance. It is no use to 
be satisfied with the remark that such and such a reaction 
is an “oxidation” or a '* reduction” process, or that this 
or that effect is due to “overvoltage”; what is wanted 
is the purely chemical detail free from the ambiguity of 
cant phrases. An investigator starting on such researches 
as are indicated above will do well to make sure that 
“indifferent” electrodes are really indifferent. and not 
catalytic agents. Tho discovery by Luther and Brislee 
(Zeitschrift für Physikalische Chemie, vol, xlv., p. 216, 1903) 
of the activity of platinum in certain cases is a matter to 
be taken into serious consideration, and goes far to 
suggest an explanation of the disappointing results obtained 
by many observers who have attempted to apply Nernst’s 
method of curves of current and voltage to everyday 
electrolysis. | ! 

Although the subject of the conduction of electricity 
through gases has hardly begun to claim the professional 
attention of the engineer, it is of so much importance 
that it cannot be passed over. At the present moment 
it is no exaggeration to say that vastly more is 
known of the mechanism of gaseous than of liquid con- - 
duction, and it does not require much penetration to fore- 
see that an adequate knowledge of conduction in liquids 
is at least as likely to come from an extension of the. 
principles obtaining in gaseous conduction as by loading 
the original ionic theory with additional hypotheses. . In 
view of the continuity of the gaseous and liquid states, it 
is hard to believe that some of the properties on which 
gaseous conduction depends do not pass over to and persist 
in the liquid state. I know of no experiments on gaseous 
conduction extended over the critical point and continued 
into the liquid state. With a sufficient range of data 
covering a sufficient number of substances, it is hard to 
believe that some insight into the mechanics of conduction 
would not be obtained in this way. A corresponding 
research covering the conduction of solutions with less and 
less solvent and higher and higher temperatures, till ulti- 
mately the pure fused salt is alone in question, would 
possibly— but -less probably—throw light on the whole 
subject. It would at least be interesting to trace out how 
the migration velocities become equalised as we approach 
the state of fusion conductivity. 

If we consider the case of molten sodium chloride, for 
instance, I am unable to understand how the rate of migra- 
tion of the anions and cations could possibly be different, as 
there is here no opportunity for change of concentration. 
Unless the mechanism of conduction is entirely different in 
fused salts from what it is in solutions, it might be argued that 
differences in migration velocities depend upon the solvent 
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more than upon the anions and cations themselves: a view | 


perfectly consistent with the known fact that in a particular 
solvent water each anion and cation appears to have a 
relative velocity independent of the other and more or less 
constant, Some work on migration velocities of a few 
selected anions and cations extended to a large number of 


‘solvents could hardly fail to be illuminating. The material 


may be actually in existence, but if so, I have failed to 
come across it. | 
. NEW Lame MATERIALS. 

During the last year or two some minor inventions, 
which are nevertheless both interesting and important, 
have been reported. Amongst these stand out the magni- 
ficent series of researches by which Dr. von Bolton and 
his colleagues demonstrated the physical and chemical pro- 
 perties of the rare metal tantalum. Our information rests 
upon a paper by Dr. von Bolton (Zeitschrift für Elektrochemie, 
vol. xi, p. 722, 1905) and on a series of patents of the firm 
Siemens and Halske—partieularly 26,775 of 1903 and 
21,766 of 1904, dealing with the production of the metal ; 
12,163 of 1902, application of vanadium, niobium, and 
tantalum in electric incandescent lamps ; and 3,610 of 1905, 
application of tantalum to cutting tools. Students of 
Moissan’s classical work on the electric furnace, published 
in 1897, will remember that Moissan bad great difficulty 
in regard to the preparation of vanadium, and did not 
succeed in obtaining it free from carbon. A study 
of niobium - followed in 1901 (Comptes fends, 1901, 
vol, 133, p. 20), and of tantalum in 1902 (Comptes Rendus, 
1902, vol. 134, p. 211), but in consequence of the 
method employed—reduction with carbon—it was not 
pessible to obtain a metal free from carbon. Dr, von 
Bolton adopted the very original course of making a rod 
of brown oxide of tantalum by similar processes to those 
employed originally for the manufacture of Nernst glowers. 
Such a rod when heated by an alternating current in a 
space continuously evacuated is gradually converted into 
metallic tantalum, the oxygen being removed as fast as it 
is liberated. A fusion of the product in vacuo under the 
influence of an electric flame yields what may be con- 
sidered to be pure tantalum. An alternative and more 
practical method is to purify the product obtained by 
reducing potassium fluo-tantalate (K,TaF;) by sodium, 
and finally fusing the metal in vacuo by the electric 
flame. In this purifieation advantage 1s taken of the fact 


that the impurity of the product obtained by reduction. 


with sodium is mainly an oxide of tantalum. By melting 
the powder in vacuo the oxide is partly dispersed as dust 
and partly reduced to metal. The smelting must be carried 
out in vacuo, for at the melting point tantalum combines 
with oxygen, nitrogen, and hydrogen as well as carbon and 
most other elements, so it is hard to find an indifferent gas 
in practicable quantity. The tantalum powder is com- 
pressed into a block or into a thoria or zirconia crucible 
with a tantalum lining, and is made the positive electrode 
of an electric arc or flame ; the other electrode being either 
a rod of tantalum or a piece of silver large enough not to 
melt owing to the heat being sufficiently rapidly carried 
away. As an alternative two tantalum terminals act as 
eleetrodes for the are, and the flame is directed on the 
compressed powder. It is convenient to heat the vertical 
side of a mass of compressed powder, for then the metal 
runs away as it melts and can be collected. 

Metal obtained by this process contained nearly 99 per 
cent. of tantalum, and was sufficiently ductile to be drawn 
into wire of 0'05mm. diameter. If the metal contains 
carbon or hydrogen it becomes very hard, and is also hard 
if it is not perfectly free from its own oxygen compounds, 
more particularly after forging. The metal appears to 
withstand the action of acids (except hydro-fluoric) nearly 
as well as platinum, and is only acted upon by the alkalies 
when they are in the fused condition, The melting point 
of the pure metal is between 2,250deg. and 2,300deg., a 
fact which is turned to account in the application of fine 
tantalum wire as a glower in incandescent Jamps. The 
specific resistance is nut very high, however—rather more 
than half as much again as that of mercury—so that it is 
_ necessary to ure a very long tantalum filament in incan- 
descent lamps. The mechanical difficulties of the lamp 
manufacture appear to have been more or less overcome, 


and, according to Dr. von Bolton, an efficiency of 1'5 watts 
per Hefner candle is obtained at a temperature of the wire 
of 1,700deg.; near the melting point the 1°5 watts is 
reduced to 0'3. According to the tests of Bell and 
Poffer, if electrical power costs from 3d. to 5d. per unit, 
it would pay better to purchase tantalum (15 c.p.?) lamps | 
for 43. each. than to use carbon filament lamps provided 
free of cost. I have to thank Mr. Hird for the exhibition 
of tantalam products which are on the table, and which 
have been kindly lent by Messrs. Siemens and Halske 
through his intercession. 


(To be continued.) 


FORTHCOMING EVENTS. 


FRIDAY, JAN. 12. 
Institution of Civil Engineers —At 8 p.m., paper on ‘‘ The Theor 
«f Machines,” by Prof. John Dewar Cormack, B.Sc. 


Institution of Electrical Engineers (Manchester Local Section— 
Students’ Section).—At 7.50 p.m., ‘‘ The Electrical Equipment 
of Automobiles,” by Mr, J, C. Ward 


Northampton Institute Engineering Society.—At 5.45 p.m, 

“ Electricity as applied to Mining,” by Mr. T. Y. Porter. 
SATURDAY, JAN, 15. 

Birmingham Electric Club.—Ab 7.30 p.m., presidential address by 

Mr, J, A. Jeckell, l 
MONDAY, JAN. 15. 

Iostitution of Electrical Engineers (Newcastle Local Section), — 
At8 p.m, “A Reversible Booster and its Running," by Mr. C. 
Turnbull. 

TUESDAY, JAN. 16. 

Institution of Electrical Engineers (Manchester Local 
Section).— At 7 50 p.m., '' Electric Winding as applied to Main 
Snafts Considered Practically and Commercially,” by Mr. W. C. 
Mountain, M.I. E. E, 


Institution of Civil Engineers,—At 8 p.m., papers to be further 
discussed: '' The Eumination of Storm Water from Sewerage 
Systems," by Mr, David Ernest Lloyd-Davies, A. M.I.O.E. ; “On 
the Elimination of Suspended Solids and Colloidal Matters from 
Sewage," by Lieut,-Oolonel Alfred Stowell Jones and Dr. William 
Owen Travis, 


Institution of Heating and Ventilating Engineers.—At 7 p.m., 
at the Institution of Mechanical Engineers, presidential address 
by Mr. W. Nelson Haden ; ‘‘ Calorimetric Methods of Investigat- 
ing the Loss of Heat from Buildings and Radiators,” by Mr. 
A. H. Barker; '' The Ventilation of Greenhouses, et3,,” by Mr. 
E. W. Maynar. 

WEDNESDAY, JAN. 17. 

Royal Meteorological Society.—At 7 50 p.m., at the Institution 
of Civil Engineers, prereatation of the Symons gold medal to 
Lieut.. Generel Sir Richard Strachey, G.O.S.I., F.R S.; address 
on '' Metcoro:cgy in Daily Life,” by Mr. Richard Bentley, F.S.A., 
p:esiceat 

Institution of Civil Engineers.—At 2.30 p.m., students’ visit to 
the works of the South Met-opolitan Gas Company, 709, Old 
Kent-road, S, E, 


Society of Arts —At 8 p.m, ordinary meet'ng ‘' Tae Scientific 
Aspects of Voice Davelopment,” by William A. Aikin, M.D. 
Institution of Electrical Engineers (Students’ Sectiona).—At 
7.80 p.w., ''The Uses of Electricity on Automobiles " by Mr. 

R. A. Frank. . 

Institution of Electrical  Eogineers (Birmingham Local 
Section), —Àt 7 50 p.m. © A New Sy:tsm of Ausomatic Boost. 
iug," by Mr. Max J. E. Tilney. 

| THURSDAY, JAN. 18. 
Institution of Electrical Engineers (Leeds Local Section).—At 


7.15 p.m., “The Rectifieation of Alternatirg Currents,” by Mr. 
P. R sing. 


Society of Arts.—At 4.30 p.v. (Iadian Section), ''The City of 
Calcutta,” by Mr. Charles Edward Buckland, O.I E ; at 8 p.m. 
(Howard Lectare), ** High-Speed Electric Machinery, with special 
yeference to Steam-Turbine Machines,” by Prof. Silvanus 
Thompson, D Se., F.R S. (Lecture L). 

Fripay, JAN. 19. 

Institution of Mechanical Engineers, —À6 8 p.w., general meeting. 

Electrical Engineers’ Ball.— Hotel Cecil. We regret that on the 
fi st page o; our i-sue this ball has been erroneously attributed to 
the Justitution of Electrical Hugineers. 

Royal Institution —At 9 p m., ''Some Applications of the Theory 
of Electric Discharge to Spectroscopy,” by Prof. J. J. Thom-on.1 4 

Institution of Mechanical Engineers.—At 8 p.m., discussion 
on Mr. Izoa's paper ; ‘ Worm Uontact,” by Mr. Robert A, Bruce. 


SATURDAY, JAN, 20. 


Institution of Electrical Engineers,—At 10 p.m., students’ visit 
to Silyertown Works, soe. 
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THE STANDARD’S CRUSADE. 


The Standard was once an influential paper. Nowadays 
it is of little account, yet, curiously enough, it has com- 
menced a crusade which, if properly conducted, would 
have gone far, if not wholly, to resuscitate its fortunes, 
Its crusade is against the high rates of the metropolitan 
boroughs. The rates are high, and, unfortunately, at the 
commencement of its crusade it did not know, or did not 
recognise, that the high rates should be divided into two— 
the one part dealing with precepts not under the control of 
the councils, the other, and by far the smaller part, dealing 
with requirements nominally though in part again not 
We had hoped that the 
Standard under its new auspices would have regained all 
the influence it has lost, but as a matter of fact it is 
fast losing all the influence it still retained. The subject 
of rates is an important—nay, a momentous one, and if 
discussed from the standpoint of knowledge—not of sheer 
ignorance and incompetence—would have been a valuable 
aid to those of us who desire to see the matter honestly 
and truthfully placed before the ratepayers. Few people 
understand anything about the rate they pay. They 
swear volubly at its amount, sending all their anathemas 
at the heads of the local council, when, as a matter of fact, 
that council is not concerned in the matter at all, or only 
to a very slight extent. Take the latest example put 
forward by the Standard — that of Southwark, This 
municipality is divided into four parishes—Christ Church, 
where the total rate in 1904-5 was 7s. 6d., the local 
part of which was 2s. 4°27d. and somewhat proportionately 
but not identically through St, George-the-Martyr, St, 
Saviour, and Newington, Now, if the Standard’s crusade 
means anything as regards the position held by the local 
council, it is to show that the 2s. 4'27d. is not spent 
judiciously or economically. Southwark is the eighth 
borough it has attacked, but in no single instance has it 
entered into a detailed examination of the ways in which 
money has {been "expended. The text of its articles is, 
“How and Why the Rates go up.” All it has hitherto 
stated (with exceptions to be hereafter considered) is 
that the rates have gone up; the how and the why we 
are still seeking for, unless contented with such a state- 
ment that streets cost x pounds ten or twenty years ago and 
cost x+y pounds now. ‘The exception has been to discuss 
at some length undertakings yclept trading undertakings 


| that really have caused only a temporary, if any, charge. 


upon the rates. Much has been said, indeed, of 
baths and wash-houses and libraries, but these we do 
not consider to come under the head of trading. 
The “how and the why” to us refer to something 
unnecessary and uneconomical. If the demands of civilisa- 
tion render necessary the paving of a street that was years 
ago macadamised, you get adequate value for the increase 
in the rates, and credit should be given to a council rather 
than blame. For seven wearying weeks we have waded 
through the Standard’s verbosity, and found no sign or 
indication of knowledge of municipal work—a mass of 
verbose generalisation, that is all. In the discussion of 
Southwark we came across the heading, “ Taxation without 
Representation,” and jumped to the conclusion here is an 
attempt to solve a problem some of us have been studying 
for years without finding an acceptable path out of the 
difficulty. Many a time and oft—indeed, we almost think 
we were first—have been most insistent upon direct- 
Ing attention to the injustice of railways and factories 
and like concerns paying a large, sometimes the largest, 
portion of the rates without a say as to their expenditure. . 
The Standard’s remarks are merely generalisations, there 


| being no attempt to suggest a solution, The only solution 
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we have ever considered as even approximately fair is 
voting power proportionate to assessment, But that 
would be only a bad makeshift. What is wanted is a 
passable and fairly equitable solution of this problem, 
not an iteration of statement. The Standard is throwing 
mud at every council without in the least proving the 
council deserves it. Take this very question, ‘ taxation 
without representation.” What has that to do with 
any particular council or councils? Can Southwark 
help the position or change the position? It is the law. 
Has the Standard in the years of its strength ever attempted 
to educate the Legislature towards the changing of that 
Jaw? In its decay it shows merely how utterly ignorant it 
is of questions it professes to discuss. It is Parliament says 
who shall vote. It is Parliament who has created this 
injustice, and it must be Parliament that provides the 
remedy. But Parliament, unfortunately, concerns itself 
with things it ought to leave alone, and what it does in 
this direction is neither good for man nor beast, while it 
leaves severely alone those little details of civilised lfe 
which if smoothed over would make life ten times more 
worth living, in that temper and language would be less 
detrimentally active upon the nervous system. 


IMPERIAL NOTES. 


SOUTH AFRICA. 


It is scarcely necessary to mention that De Beers Con- 
solidated Mines, Limited, are very large users of electrical 
power in South Africa, the fact being so well known. Their 
plant at Kimberley comes easily first, and serves not only 
the Immediate needs of the mines but also to give a supply 
of energy in bulk to the Municipality, etc. However, we 
are not so much concerned with that plant for the moment 
as with the smaller but still considerable one at the 
Explosives Works, Somerset West, Cape Colony, belonging 
to the same company. Following are some details : 

In the boller-house there are at present installed four 
Babcock and Wilcox water-tube boilers designed for a 
working pressure of 150lb. per square inch, and having a 
normal capacity of 300 h.p. cach. The steam from these 
boilers is superheated, each of the two superbeaters pro- 
vided being heated by the waste gases from a pair of 
boilers. Green’s economisers of 584 tubes are also pro- 
vided, and induced draught is used, two fans in duplicate 
being installed. Of the boilers, two are hand-fired and 
two fitted with Babcock and Wilcox chain-grate stokers. 
The feed pumps are two in number, one being of the 
three-throw vertical type electrically driven, and the other 
a steam-driven horizontal flywheel pump. Injectors are 
also provided. Nor are the arrangements for coaling the 
bunkers less up-to-date, Robins belt conveyors being used 
for this purpose. 

Now we come to the engine-room, in which there are 
three Parsons turbo-alternators. These have a normal 
capacity of 300 kw. each, and generate three-phase current 
at 440 to 460 volts terminal potential, the periodicity 
being 50 cycles per second and the speed 3,000 r.p.m. The 
condensing plant is of Messrs. Ledward’s evaporative type, 
especially designed for use where water is scarce, and 
works in conjunction with an “Edwards” three-throw 
air pump. 

The switchboard, which is of white marble with black 
oxidised fittings, was built by the American Westinghouse 
Company. Included in the equipment of the engine-room 
are also two air compressors of the “ Riedler” type, built by 
Messrs., Fraser and Chalmers. One, of 120 h.p., is steam 


driven, the other, of 60 h.p., being driven by an electric i 


motor. These compressors supply air at 80lb pressure per 
square inch for use in connection witk the manufacture of 
explosives at points distant from the power station. 

As regards the load on the electrical plant, some 90 three- 
phase induction motors, aggregating 1,100 h.p , are installed 
throughout the worke, their sizes ranging from 1 h.p. up to- 


75 b.p. Then there is a considerable amount of arc and 
incandescent lighting. The former includes 50 alternating- 
current enclosed arc lampe, moretban half of which are worked 
on the American General Electric Company’s system, using 
constant-current transformers. These operate two series of 
15 lamps each on a three-phase 440-volt to two-phase 1,275- 
volt transformation. Most of the works lighting is, how- 
ever, at 220 volts, while in certain places 115 volts pressure 
is used both for motors and lamps, step-down transformers 
being employed to effect the reduction. The services to 
the office lights are of paper-insulated, lead-covered cable, 
armoured with galvanised steel wire. This cable was 
supplied by the British Insulated and Helsby Cables, 
Limited. It is worthy of note, too, that the transmission 
lines from the power-house to the various points of con- 
sumption are principally of bare copper carried on steel 
poles with cross-arms. 

By no means tho least satisfactory feature in connection 
with this station is the large share which British manu- 
facturers have had in itsequipment. South Africa, indeed, 
bids fair to become the most important distant market for 
British-made plant. 

We are indebted to the resident engineer, Mr. Ralph S. 
Mansel, under whose supervision the plant was installed, 
for the particulars which have enabled us to compile the 
above deseription. Mr, Mansel commenced his technical 
training at the Glasgow and West of Scotland Technical 
College under Prof. Jamieson in 1890. He remained there 
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studying electrical and mechanical engineering, also mining, 
till 1894, when he left for South Africa, going first to 
Johannesburg, where he was engaged for five years on all 
classes of electrical installation work. The last two years 
of this perlod —namely, 1898 and 1899—he spent on the 
Rand as chief electrician to the Van Ryn Estates and Gold 
Mining Company, and the New Goch Gold Mines, Limited. 
He subsequently proeeeded, about the end of 1899, to 
Natal, where, among other works, he took charge of the 
erection of the power plant at the Kearsney Tea Estates © 
for Messrs. Siemens Bros., Limited. On the completion of 
that work in January, 1902, Mr. Mansel, whose portrait 
we reproduce herewith, was engaged as electrical engineer 
to the De Beers Explosives Works, Cape Colony, which 
position he now holds. 
AUSTRALIA, 


We frequently hear good reports and occasionally bad 
ones from overseas, of the working of British-made plants. 
The latest to hand belongs to the first category, and comes 
from our friend Mr. D. H. Stewart, engineer at tbe 
municipal electric lighting station, Penrith, New South 
Wales. This station commencing running in 1890 with 
plant as follows: two locomotive-type boilers carrying 
l40lb. pressure ; two compound engines of 30 h p. each at 
240 r.p.m., having highand low pressure cylindersof 11in.and 
174in, diameter respectively and 18in. stroke, by R. Hornsby 
and Sons, of Grantham, England; and two 20-kw, separately 
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excited alternators by the American Thomson-Houston 
Company. The boilers, after working every night from 
sunset till sunrise for 12 years, were replaced by a Jackass 
return-tube boiler of 80 h.p. carrying 130lb. pressure. 
Bat the engines throughout their 15 years’ service have not 
had a single new brass, and one only of the cylinders has 
required a new piston-rod and rings, the rest still running 
to-day with the rods and rings they started with. Mr. 
Scewart further assures us that the cylinders at the present 
time are like glass inside, and by measurement show scarcely 
a perceptible wear. This record is the more remarkable 
because, although the plant was put down as duplicate, it 
was soon found necessary to run both engines except on 
mooalight nights. These engines drive on to a counter. 
shafo from which the allernators are in turn driven at 
a speed of 1,500 rp.m. The countershaft has never had 
a new brass, nor have the alternators and exciters 
required a new commutator among them. In fact, the 
list of renewals required during this very long run is 
completed by four coils, two in each alternator in place of 
burn-outs—one of them quite recently. Another interest- 
ing point is that this plant has been run with a wooden 
switchboard, without slate or marble panels, and ordinary 
two-pole single break switches carrying 1,000 volts, not- 
withstanding which tempting of providence no fire has 
occurred. The primary current is transformed down to 
52 and 100 volts for supply. The load on the station 
consists of some 600 16-c.p. 100-volt incandescent lamps 
in private use and 120 25-c.p, 25-volt lamps, two in series, 
for street-lighting. For 10 years the charge to consumers 
was ab the rate of £1 per light per annum, and for that 
period the plant was worked at a loss, which had the effect 
of stamping is as a complete failure, thus causing other 
towna to fight shy of electricity for lighting purposes. 
The charge was then raised to 25s. per light per annum. 

At the present time the plant is being worked by contract 
from sunset til 12 midnight for £600 per annum, the 
contractor undertaking all necessary repairs to inside and 
outside plant, also finding labour, coal, oil, and other 
engine-room requirements, including belts. The contractor 
reserves the right to do all installation work, for which he 
is paid by the consumers. The number of lamps connected 
has been considerably increased by the introduction of two- 
way switches, so that consumers paying for, say, three 
ligats can use them in six diffsrent parts of their dwellings. 
By this means many were induced to take on the light who 
would otherwise not have it Besides having established 
a remarkable record for reliability, this small plant, it 
must be admitted, possesses several interesting features, 
and we are indebted to Mr. Stewart for the light he has 
» thrown on the methods adopted in a remote part of the 
Empire. 

There are few authenticated records of a similar nature 
to the above, Of course, we have most of us heard of 
Lancashire mill engines running for 50 years and upwards 
without repair, but here the conditions of load, etc., are 
different, and, therefore, the respective performances are 
not comparable. Some of our readers may, perhaps, be 
able to give parallels —we will leave it to them. 


BRAKES.* 
BY A, L. €. FELL, MIEE 


The question of brakes in connection with tramcars has 
for a long time received the closest attention of tramway 
engineers and managers, and great improvements have 
been introduced during the last few years. With light 
horse and cable tramears, travelling at a moderate speed, 
oaly a hand brake is necessary, but with heavy mechanical 
traction and higher speeds the necessity for more efficient 
brakes is recognised. The trials made by Galton and 
Westinghouse on the London, Brighton, and South Coast 
Railway in 1878 were the first reliable attempts made to 
solve practically and scientifically some of the problems 
relating to the question of braking vehicles running on 
rails. The most important conclusion arrived at in these 


* Paper read before the Tramways and Light Railways Association 
in the theatre of the Institution of Civil Engineers, Great George- 
street, London, S, W., on Jan, 10, 1906, ~ 


tests was that concerning the effect of skidding the 
wheels. I have ventured to reproduce two of the 
curves and letterpress relating to this point included 
in the paper which Galton read in 1878: "The above 
copies of two sets of diagrams (Figs. 32 and 33) taken 
during the expsriments, show, more clearly than can be 
explained, the difference in the retarding force, before the 
wheels begin to slide upon the rails and after. These two 
experiments were made with a single van slipped from the 
engine, the brakes going on automatically at the moment 
when separation from the engine took place. These and ail 
other diagrams illustrating this paper are similar to those 
given in the second paper. The line S S shows the speed 
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of the braked wheels at each instant, the seale for which is 
given in miles per hour. The line P P represents the 
pressure against four blocks acting upon one pair of wheels, - 
The vertical height of P on the scale headed ‘force, when 
multiplied by 240, gives the total pressure in pounds upon 
the four blocks collectively. The line F F shows the 
retarding effect of the four blocks upon the one pair of 
wheels before the wheels began to slide upon the rails, and 
f f shows the effect while the wheels were sliding upon the 
rails, The vertical height of F or f on the scale of force, 
multiplied by 60, gives the total retardation in pounds 
upon that p3ir of wheels. The calculations show that the 
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friction between the wheel and the rail when the wheel is 
sliding on the rail is less than one-third of the friction 
produced between the brake blocks and the wheel when the 
brake blocks are so applied as to allow the wheel to continue 
revolving.” 

Railway companies were unable to obtain higher speeds 
until reliable and efficient brakes had been provided, and in 
a similar way tramway authorities are now faced with the 
same problem, although as far as tramways are concerned 
the development of braking apparatus has been very rapid. 
It is now absolutely necessary to obtain sanction for an 
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increase of speed. It is unquestionably somewhat of an 
anomaly that petrol-driven vehicles are permitted to travel 
ab any speed up to 20 miles per hour, whereas tramoars, 
which travel in an undeviating line, are not allowed to run 
at the same speed. The demand for rapid transit is daily 
increasing, and tramway authorities are fully alive to the 
fact, but I have drawn attention to this point because as 
the efficiency of braking apparatus increases mauy of the 
existing objections to higher speeds on tramways will 
disappear. A very large number of brakes have been 
developed; the following are tbe most important types: 
(1) hand brakes ; (2) mechanical slipper or track brakes ; 
(8) pneumatic slipper or track brakes; (4) air brakes; (5) 
momentum brakes ; (6) emergency electric brakes ; (7) rhec- 
static brakes ; (8) electromagnetic disc brakes ; (9) electro- 
magnetic track brakes. I only propose to refer very briefly 
to certain of these brakes as they are well known. The 
chief object of this paper is to present as concisely as 
possible the results obtained when making comparative 
tests with some of these brakes. At a later date I hope 
to be able to make comparative tests with the others 
mentioned. 

1. Hand Brakes.—The hand brake is the oldest and best 
known form of brake, and very little need be said of this 
type, which is familiar to everybody. It may, however, 
be not out of place to make a few observations on the 
mechanical principles involved. Being a friction brake, the 
coefficient of friction is directly proportional to the pressure 
and inversely proportional to the speed. Consequently, to 
obtain a properly graduated braking effort, the pressure 
should be reduced as far as possible as the speed of the car 
decreases, in order to avoid skidding An ideal brake 
should automatically adjust the pressure in proportion to 


Diagram No. !.—Arrangement of Slipper Brake. 


the speed; this is a quality possessed by brakes of the 
electric, magnetic, air, and momentum patterns, which will 
presently be referred to. The developments which are 
now proceeding in this direction almost seem to indicate 
that for electric traction, at least, the ordinary hand brake 
is likely to be superseded as an ordinary service brake. 
Tables Nos. 00D and OD, and Curves 00D, Op, No. V p, 
show the results recently obtained from some emergency 
stop experiments with the ordinary hand brakes upon dry 
and greasy rails respectively. 

1A, Peacock Brake —The Peacock brake is an improve- 
ment on the ordinary hand brake. An arrangement is 
made with an eccentrically geared cam fixed at the lower 
end of the ordinary brake spindle ; the brake chain is wound 
round this cam. By means of this apparatus the slack 
chain can be more quickly wound up and the brakes can be 
applied more rapidly than with the ordinary hand brake. 
The cam is so arranged that it is impossible for the chain 
to overlap and slip. By this arrangement there is less 
wear on the chain and it is less liable to break. The author 
had an opportunity of inspecting this brake in service on 
the cars in Buffalo, where it apparently gives very good 
results in the daily service. 

2. Mechanical Slipper Brakes (Dlagram No. 1)—The 
slipper or mechanical track brake is arranged so that wooden 
blocks can be depressed on to the rails by means of levers 
or screws, This type of brake possesses certain dis- 
tinctive advantages over the ordinary hand brake, though 
it is by no means so useful as a service brake. It can be 
applied to give a steady retardation, whilst the finer 
adjustments of speed can be made by means of the hand 


used to greater advantage. 


brake. It must be remembered, however, that the adjust- | 
ment of the pressure for the gradient and the speed is not 
automatic, and requires the constant attention of the motor- 
màn. In my opinion, the mechanical slipper brake is not 
sufficiently rapid or delicate for an ordinary. service brake. 
The operating wheel has to ba carefully desigued to 
minimise the tendency to lift the weight cff the car wheels, 
so as not to decrease the efficiency of the wheel brake. 
When cars are travelling at slow speeds down steep 
gradients, very excellent steady running results can be 
obtained by the combination of independent wooden slipper 
brakes and hand brakes, especially where the gradients are 
numerous and the cars do not have to run considerable 
distances through corgested traffic, but in London, I 
believe, the magnetic track brake more nearly fulfils the 
requirements of rapid transit. One of the advantages of 
a slipper brake is that powerful retardation can be pro- 
duced without skidding the whesls. By using wooden 
blocks very good results can be obtained when sand is 
applied, as the block becomes permeated with grit. Another 
advantage of the slipper brake is that the wooden block 
thoroughly cleans the surface of the rail. In the earlier 
forms the maintenance charges of slipper brakes were 
somewhat high; this was chiefly on account of the weak 
mechanical design, the upward thrust being taken entirely 
on the bolts by which the apparatus was attached to the 
side frames of the truck, causing them to work loose and 
twist and shear. This difficulty has been overcome. 

3, Pneumatic Slipper Brake (Diagram No. 2) —An interest- 
ing development in connection with slipper brakes is 
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Diagram No. ll.—Arrangement of Pneumatic Slipper Brake. 


shown on Diagram No. 3, in which the slipper blocks are 
depressed on to the rails by means of compressed air, thus 
obviating manual labour on the part of the motorman, 
This is now being tested on several tramways. The brake 
itself consists of cylinder, A, carried on a bracket, D, 
attached to the truck. The piston, B, of the cylinder is 
connected by a swinging rod, G, to two levers, E E, which 
have their fulcra on the bracket at e and e. The levers 
earry the slipper shoe, H, on which is fixed a brake block 
of oak, beech, or other hard wood. Compressed air is 
supplied from either an axle or motor-driven compressor. 
The brake is operated by means of a valve conveniently 
placed on the p'atform at each end of the car, and there is 
also a gauge on each platform so that the driver can see at ` 
a glance what pressure he has available at any time. 
Single-truck cars are equipped with two brakes per car and 
bogie cars with four brakes. The brakes are so constructed 
that the maximum pressure that can be exerted is less than 
the total weight of the car, so that the possibility of the 
ear being derailed is minimised. l 

4. Air Brakes —Though air brakes have been very 
generally adopted on railways, the application in connection 
with tramways is somewhat limited in this country, but in 
other countries where high speecs are allowed and the 
conditions of traffic are more favourable, air brakes can be 
The compressor may be either 
directly driven from the axle by means of an eccentric 
gearing or chain, or electrically driven by means of à motor - 
carried on the car. The air, as it is compressed, is stored 
in a large reservoir of a sufficient capscity to allow for a 
number of applications of the brake. Tho air may also be 
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compressed at a central station and supplied to the cars at 
various points by means of stand-pipes. The air passes 
from the storage reservoirs through a reducing valve to the 
auxiliary reservoir from which the brakes are operated. 
The brakes are controlled by means of a valve conveniently 
placed on the platform at each end of the car, and a pressure 
gauge is provided to indicate to the driver the air pressure 
available at any time. 

5. Momentum Brake.—The momentum is a newer form of 
mechanical brake, which has been adopted to some extent 
in America, but has not yet been used extonsively on the 
tramway systems in this country. As its name implies, the 
momentum of the moving vehicle regulates the braking 
effect. The general arrangement of the latest form of this 
brake is shown on diagram No. 3, and may be briefly 
described as follows: A friction disc is formed on a sleeve 
keyed to the car axle, and a second friction dise sliding 
longitudinally with a feather key on the sleeve. A flanged 
drum is journaled on the sleeves between the friction 
discs, and on this drum is wound a chain which operates 
the brake levers. Circular friction surfaces of compressed 
wood fibre are fixed on the sides of the drum. It will be 
noticed from the diagram that the flanges of the drum 
overlap the friction discs, and cover-plates are fixed thereto 
to enclose the discs, exclude dust, and form an oil bath for 
friction surfaces. On the end of the sleeve is secured 
a bevel-sided collar, and the hub of the movable friction 
dise is similarly bevelled to form with the collar a V-shaped 
groove with which tapered wedge wheels mounted on levers 
connected with the brake rods may be engaged to force the 
friction dises and drum into contact. Compression springs 


Diagram No. Ill.—Arrangement:of: Momentum Brake. 


are provided between the wedge wheels and the brake rod, 
vasuring an elastic action of the brake. In this brake the 
f.iction surfac3s are set as far as possible from the axle, 
and the winding surfaces of the drum for the brake chain 
as near as possible to the; by this means not only the 
power of the brakes is increased, owing to the greater 
leverage of the friction surfaces, but the brake is 
steadier in action, and more responsive to small variations 
in the power applied to it by the motorman. Curves 
Nos. V.D, VI p, VII p, VIILD, 1X.D, and Tables Nos. 3, 
4, 5, 6, give the results obtained with a momentum brake 
which has been fitted for trial purposes on one of the 
London County Council cars. These results show a great 
improvement over the other mechanical types of brake now 
in use. In à momentum brake the force of application is 
automatically reduced as the speed is decreased, and the 
ideal conditions in this respect are more nearly obtained 
with this than with any other form of mechanical brake. 
This type of brake is very powerful, and can be applied 
rapidly with small effort on the part of the driver; it will 
be seen from Curve No. V., which gives the best results 
of the tests made with one of these brakes, fitted to a 
 gingle-truck car, that at the lower speed the retardation is 
quite equal to that of the other brakes tested on a bogie car, 
but as the speed rises it becomes rather less effective. One 
important point is that a momentum brake will give good 
results without throwing any strain on the costly electrical 
equipment of the car, but as it is entirely dependent on the 
weight of the car for its efficacy, it does not have the great 
advantage possessed by magnetic track brakes. I may say, 


however, that the sample equipment which was sent to me 
from Canada was not suitable for a bogie car, so that the 
results obtained may not be quite comparable with those of 
the other types of brake. | : 
6 Emergency Electric Brakes.—For a time the so-called 
emergency brake was used. This has proved to be the 
most destructive arrangement ever introduced on an electric 
car—that is, as far as the motors are concerned, as they 
were practically short-circuited when acting as generators 
and running at a very high speed. Happily the cars were 
only stopped by this means in real cases of emergency. 

7. Rheostatic Brakes —The next development was the 
rheostatic brake, where, instead of short-circuiting the motors 
by one step, a graduated resistance was introduced, and 
better results were obtained. This arrangement is still 
employed on many electric tramcars. It will be seen from 
the tests that the results obtained with this brake are very 
poor when compared with those of the electromagnetic 
track brakes (see Curves Nos. I.D to V.D and I A to IV. A. 

8. Electromagnetic Disc brakes —The electromagnetic 
disc brake was then introduced. This consists of two iron 
discs, one of which is fixed to the motor frame and the 
other is keyed to the axle. <A coil is embedded in the 
stationary dise, which is magnetised by connecting the coil 
in series with a rheostat to the motors when acting as gene- 
rators. By this means braking action is set up as follows: 
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(1) the retardation due to the negative torque of the motors 
acting as generators; (2) the drag due to eddy currents set 
up in the revolving brake disc ; (3) the mechanical friction 
between the revolving and the fixed discs. The chief 
disadvantage with this brake is the difficulty in adjusting 
the discs so as to obtain a constant width of air-gap; this 
makes the action somewhat uncertain, and motormen, when 
trying to make assurance doubly sure, eut out the whole 
resistance in circuit with the discs and suddenly short- 
circuit the motors when running at a high speed and the 
wheels are skidded. This uncertainty has been increased 
in many cases by want of proper attention; where the 
brakes have not been used as service brakes it has apparently 
been thought that as they are not often used very little 
attention is necessary. The uncertainty, especially at low 
speeds, has also induced motormen to depend on their hand 
brakes in cases of emergency ; frequent cases have occurred 
where motormen have tried to stop cars with the magnetic 
disc brake, and finding that it will not act immediately, 
they have applied the hand brake and skidded the wheels, 
The dise brake is very slow in action for any speed under 
five miles an hour, and is, therefore, unsuitable as a service 
brake. 

8. Electromagnetic Track Brakes— The recent develop- 
ments in electromagnetic track brakes have created a new 
factor for consideration in the design and equipment of 
tramway rolling-stock, and the aim of tramway engineers 
and managers is to obtain an apparatus which will combine 
the functions of both an emergency and an ordinary service 


| brake, There are at present two types of electromagnetic 
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track brakes: (1) referred to as typo A, in which the track 
shoes act direct on the track only; (2) referred to as 
type B, in which the track shoes are coupled to and aot in 
conjunction with the ordinary brake shoes on the wheels. 
Type A brake consists of two track shoes, designed as shown 
on Diagram No. 4 These are rigidly connected together 
by a cross-bar placed between the side frames of the truck 
and supported by a pair of tongue-shaped steel brackets 
bolted to the truck frame, and arranged to take the thrust 
of retardation. A set of spiral springs is provided for 
supporting the shoes clear of the track. Hach shoe is a 
simple form of magnet, consisting of two steel plates 
connected by a yoke carrying the exciting coil of the 
electromagnet. The lower edges of the plates are 
planed and fitted with wearing shoes made to gauge. 
The equipment for the type B electromagnetic track 


out under the many varied conditions which obtain in the 
daily working of tramways, including the surface variation 
of the rails caused by the diverse weather conditions. The 
majority of the trials were carried out after the service cars 
stopped running on Saturday night and before the cars 
had commenced running again on Sanday morning, when 
a clear road free from traffic could be assured. The whole 
of the comparative trials were, as far as possible, made on 
the same lengths of line. The trial car was equipped with 
the following delicate instruments, which were calibrated 
at the National Physical Laboratory: (a) a Boyer speed and 
diatance recorder fitter with a dial to indicate the speed at 
any particular moment ; (b) a recording voltmeter specially 
constructed for rolling-stock tests; (c) a recording ammeter 


| specially constructed for rolling-stock tests; (2) a time relay 


clock, by which marks were made upon the chart of each 


brake for each truck also consists of double ' instrument once every five seconds; (e) a special contact 
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track shoes of special construction. 


manner to those of the type A brake, but with links and 
levers for simultaneously transmitting the downward pull 
and resultant drag of the magnetic track brake to lateral 
pressure upon the wheels through the ordinary wheel brake 
blocks. A set of spiral springs is provided for supporting 
the shoes clear of the track. In both brakes the exciting 
coils of each shoe are completely enclosed in water-tight 
metal cases, which effectively prevent any injury to the 
winding or insulation, through moisture or mechanical 
abrasion. In each case the electromagnets are encrgised by 
current produced by the motors actiog as generators, and 
are strongly attracted to the rails. In the case of type A 


brake the drag resulting from the adhesion of the track 


Diagram No. V.—Arrangement of B Type Electro- Magnetic Track Brake. 


shoes to the rails stops the car, whereas with the B-type 
brake this drag also actuates the ordinary brake shoe on 
the wheels. Both brakes are applied by the same con- 
troller handle which is used for operating the car, 
consequently the motorman can apply the brake in a 
fraction of asecond. The controller is so arranged that 
the retardation depends upon the position of the handle 
and the speed at which the car is travelling. Electro- 
magaetic brakes may be used under all conditions, and are 
not dependent on the ordinary power supplicd from any 
outside source. | | 

Brake Tests —Exhaustive tests have been carefully carried 


These are shown | 
on Diagram No. 5, and are arranged in a similar | 


fitted to each controller by which a mark was made on the 
speed distance record immediately the brakes opsrated by 
the controller were applied. l MEN E 

Description of Testing Instruments used in Brake Tests.— 
As the recordiog ammeter and the recording voltmeter are 
identical in design and operation, a description of one of 
them will suffice, The instrament consists essentially of a 


Interior of Car, showing Testing Instruments, 


coil moving in a field produced by the current bo be 
measured, against the action of a spiral steel spring.. The 
current in the moving coil is obtained from a storage 
battery, and is kept constant during the test at a pre- 
determined value. The torque, therefore, exerted by 
the moving coil is proportioned by the current in the 
fixed field coil, and the deflection obtained against 
the spiral steel spring follows practically a straight 
ling law, being directly proportional to current. The 
spiral steel spring also performs the office of a 
suspension for the moving parts of the instrument, 
rendering the use of jewels unnecessary—a very important 
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point in an instrument designed to stand severe vibration. 
The pen comprises a siphon dipping into a small well, an 
aniline ink being used. The paper is driven by a spring, 
phonograph motor, the speed being very steady and adjust- 
able within wide limits. In addition an auxiliary pen is 
arranged to make a definite mark on the record sheet 
every five seconds, being operated by a special relay clock. 
The recording ammeter, rccording volimeter, and speed 
time recorder were provided with these auxiliary pens, 
and tbe magnets operating these were connected in series 
80 as to ensure that the times of marking were identical. 
The current used with these scales for exciting the record- 
ing ammeter was 1'9 ampere, that for the recording volt- 
meter being 1°1 amperes The Boyer speed indicator 
consists of a rotary pump which should be driven from a 
pair of wheels running on the track rails, and a cylinder to 
which is fitted a piston operating the pencil. A slot is cut 
in the cylinder wall parallel to the direction of the piston; the 
area of this slot is increased as the piston rises. While the 
indeator is running, a continuous flow of oil is supplied to 
the cylinder from the rotary pump and escapes through 
the slot in the cylinder wall to a reservoir from which the 
pump take: its supply. As the speed increases, the flow of 
oil is greater, and the piston is-pressed upwards, and the 
area ot outlet is regulated in proportion to the speed. A 
paper chart is moved in direct proportion to the distance 
the car travels, and a diagram is drawn combining the 
vertical movement of the piston and the horizontal move- 
ment of the paper. Calibration is secured by regulating the 


width of the slot in the cylinder wall and the diameter of 


thedrivenpulley. Thedrum driving gear is arranged to move 
the paper always ia the same direction, irrespective of the 
. direction of motion of the car, so as to obviate the necessity 
of changing the psper at the end of each run and making 
it possible to make a continuous record of a complete 
round trip. These instruments recorded simultaneously 
the speed, the distance, amperes, volts, and time on con- 
tinuous paper charts throughout each trial stop; in addition 
a log book was kept for recording any special conditions. 
A programme was formulated before starting the trials; 
this was strictly adhered to when making experiments with 
each type of brake. The connections are shown on 
Diagram No. 6. 
(To be continued ) 


THE MEASUREMENT OF HIGH-FREQUENCY 
CURRENTS AND ELECTRIC WAVES.* 


BY PROF. J A FLEMING, MA DSC, FRS. 


MEASUREMENT OF liran-FREQUENOCY CURRENT AND VOLTAGE. 


If a condenser of any kind, such as a Leyden jar, is discharged 
through a low resistance, it is a familiar fact that the discharge 
does not consist in a single movement of electricity in one 
direction, but in a rapidly decreasing to-and-fro movement, 
ealled a train of electrical oscillations. We can have this 
operation represented to the eye optically or photographically 
by means of a Daddell oscillograph, provided that we employ a 
capacity and inductance which are not too small. 

The oscillograph is a kind of mirror galvanometer adapted to 
measure very rapidly changing currents. It consists of one or 
two loops of fine wire which carry a mirror, these loops being 
placed in a strong magnetic field (see Fig. 14). When an alter- 
nating current is passed through the wire it causes the mirror 
` to vibrate to and fro, and a ray of light reflected from this mirror 
is also reflected from another mirror with axis at right angles, 
which is vibrating in tune with the first. The ray of light is 
then reflected either on to a ground-glass screen or a sensitive 
photographic plate. In order to render the instrument available 
for recording non-periodic phenomena, I have adopted the follow- 
ing plan: On the shaft of an alternator having a frequency of 
about 80 is fixed a dise on non-conducting material having 
brass sectors let into it. Against this disc three brass wire 
brushes press in such a fashion that, as the alternator revolves, 
the middle brush is alternately connected first to one and then 
to the other of the outside brushes for à time equal to half a 
period of the alternator. If a condenser, C, a battery of 
secondary cells, B, and the oscillograph circuit, O, are connected 
up as shown ia diagram in Fig. 15, we can then employ the 
current from the alternator to drive the mirror of the oscillo- 
graph, and at the same time use the alternator shaft to drive 


* Cantor lecture (II.) delivered before the Society of Arta, 


the commutator which alternately charges the condenser from 
the battery and discharges it through the oscillograph." The 
result of this is we get on the screen of the oscillograph curves 
representing the oscillatory discharge of the condenser as seen 
in Figs. 16-20. These curves indicate that when the condenser 
discharges, the electricity rushes to and fro in the discharge 
circuit with 4 gradually decreasing amplitude, the oscillations 
decreasing in geometrical progression as the time increases in 


E 


! ii 


T (9142.6) ve EE 
Fic. 14.—Diagram of Duddell Fig. 15 —Arrangement for Delineating 
Oscillograph. Condenser Discharge Curve, 


arithmetical progression. -Thecapacity, inductance, and resistance 
in the circuit used are marked in each case on the diagram. - 
The time interval between two successive zero points is called 
the semi-period of the oscillation, and the complete period is 
denoted by the letter T. The frequency, denoted by the letter 
^, is the number of periods per second. It can be shown by 


Fig. 16.—Oscillatory Discharge. Capacity, 7 mfds.; inductance (L.F.), 


81:5 mh.; inductance (H.F.), 51:5 mh.; total resistance, 7 ohm» 5 
frequency, 539. 


analysing these curves that two successive maxima in opposite 
directions bear the same ratio to one another. In other words, 
if we can call Ij, I, T, etc., the successive maximum values of 
the curren's, the ratio of L/L, L,/L, ete., is constant. The 
logarithm of this ratio taken to the Napierian base is called the 
logarithmic decrement, and denoted by the letter 9. If the 
amplitude of the oscillations dies away quickly, the oscillation is 


BIS ramet Discharge. Capacity, 075 mfds.; inductance (L.F.), 


o mh.; inductance (H.F.), 51:5 mh.; total resistance, 7 ohms ; 
frequency, 1,017. 


said to be highly damped, and if very slowly they are said to be 
slightly damped. If R is the total resistance of the circuit 
including the oscillograph and L is the inductance, the ratio 
R/2 L is called the damping factor, and denoted by the letter a. 
If C is the capacity of the condenser reckoned in microfarads 
and L the inductance of the circuit in centimetres, then the 


* Ia the actual experiments made in the Pender electrical 
laboratory the time during which the condense: was in connection 


with the oscillograph was 15555; of a second, and the times of charge 
and discharge were not equal. 
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quantity J GT is called the oscillation constant of the circuit. 
It can be then shown that these quantities are connected by the 
following equations : 
pol p=2 r., 1-638 n. 
n 


1; 1; 
a=R/2 L=2 n 9, 


=etc., where c—2'718. 
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In making quantitative measurements we must measure 
capacity in microfarads and inductance in centimetres, and then 
the formula for the frequency becomes 


5 x 10° 
— a E ER M 
/C (in microfarads) x L (in centimetres) 
and the expression for the oscillation constant, O, becomes 
—- 5X106 
OmU Dc = 


Also, it can be shown that there is a certain relation between 
the first maximum ordinate, J}, of current and the capacity of 


n = 


Fig. 18.—Oscillatory Discharge. Capacity, 0'5 mfds.; inductance (L. F.), 
5 mh.; inductance (H.F.), 31:5 mh.; total resistance, 10 ohms; 
frequency, 1,265. 


the condenser, C, the voltage, V, to which it is charged and the 
frequency, which is expressed by the following formula : 


where C is the capacity of the condenser in microfarads, V the 
voltage of the battery charging the condenser, and I, the first 


id. 19.—Oscillatory Discharge. Capacity, 05 mfds; inductance, 
31 5 mh.; resistance, 59 4 ohms; frequency, 1,255. 


maximum value of the discharge current in amperes. The three 
important quantities in which we are concerned in considering 
the oscillatory discharge of the condenser are, first, the frequency, 
^; secondly, the decrement, 6; and, thirdly, the maximum 
amplitude, Ij. Again, we have to fix conventionally some limit 
beyond which we may consider the oscillations to be extin- 
guished. 

For all practical purposes we may consider the oscillations to 
be over when they are reduced to 1 per cent. of their initial 


value. It is then easy to show that the number of complete 
oscillations, M, in the group or train is given by the formula : 
M= 4:606 +6 
268 " 


Suppose ô has any such a value of O 1, which means that each 
oscillation is about 90 per cent. of the preceding one. This 
means that in 23 or 24 oscillations the discharge is finished. 
If, however, 5 equals ‘01, then there will be 230 to 240 complete 
oscillations in the train. In the case of oscillatory circuits 
as used in wireless telegraphy, in some cases there may not 
be half a dozen oscillations, in other cases as many as a 
thousand. As the operations of wireless telegraphy are 
greatly dependent upon the number of oscillations in a 


6L 


train, the measurement of the decrement is very important, 
We are now in a position to analyse completely the events 
which take place when a Leyden jar is attached to the secondary 
terminals of an induction coil, and has a spark-gap and induct- 
ance placed in series with it, forming an oscillatory circuit with 
the spark-gap. . 

We are concerned with the following five quantities : (1) the 
capacity, C, of the jar or condenser; (2) the inductance, 
L, of the circuit ; (2) the maximum voltage, V, to which the 


FIG. 20.—Oscillatoiy Discharge. Capacity, 4 mfds.; inductance (L.F.), 
S15 mh.; inductance (H.F.), 315 mh; total resistance, 7 ohms ; 
frequency, 438, 


jar is charged ; (4) the number of discharges per second, N ; 
and (5) with the mean square value of the current in the 
oscillatory circuit, J?, In order to explain the meaning of this 
last term, consider the oscillations in one single train to be sent 
through a fine wire. They would create a certain amount of 
heat in that wire, and if N groups of oscillations were senb 
through the wire in one second they would create N times as 
much heat in the wire. Supposing, then, that we pass through 


M 
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Fic, 21.—Hot-Wire High-Frequency Ammeter. 


the wire continuous current having a certain value, J, such that 
it would produce in that wire in one second the same quantity 
of heat as the N groups of the oscillations. The current, J, is 
called the root-mean-square value of oscillations. We can, 
therefore, find the valus of J or the root-mean-square value of 
any train of oscillations by passing it through a hot-wire 
ammeter, provided this has a suitable form. In order that such 
an instrument may be available for making the above measure- 


FiG. 22. —Reiss or Snow Harris Hot-Wire Ammeter. 


ment, the wire which is heated must consist of either one fine 
wire not exceeding No. 36 in size, or else a group of such wires 
in parallel, any suitable arrangement being made for measuring 
the expansion of the wire by heat, and, therefore, for graduating 
the instrument by means of a continuous current. I exhibit 
to you an instrument designed on these lines which I have had 


made (see Fig. 21). 
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German investigators have made a good deal of use of a form 
of hot-wire ammeter which is described in old books of elec- 
tricity under the name of the Riess electrical thermometer. 
This instrument was, in fact, invented by our countryman, Sir 
W. Snow Harris, and was described by him in 1827 in the 
Philosophical Transactions of the Royal Society. In this 
instrument a fine wire or strand of fine wires is included in 
the bulb of an air thermometer, consisting of a U-tube attached 
to a bulb, the bend of the tube being filled with some liquid 
(see Fig. 22). When a current is sent through the wire, it 
heats the air and forces the liquid up in one leg of the U-tube 
until a stationary position is reached depending on the current. 
Such an instrument may be used for measuring the root-mean- 
square value of a train of oscillations, but my own experience 
is that itis not so useful or quick in operation as a hot-wire 
ammeter made with a bundle of fine platinoid wires, the expan- 
sion of these wires being measured by means of the sag produced 
in them. 

It is not difficult to show that there is a definite relation 
between the root-mean-square value of a train of oscillations, 
the maximum value, I, of the first oscillation, the logarithmic 
decrement, 5, and the frequency, n, which is expressed by the 
following formula : 


NI? NI?L NI? 

da 2R 4 n ò 
Returning, then, tothe Leyden jar discharge, we placea hot-wire 
ammeter in the discharge circuit and also a spark counter, and 
make use of a discharger consisting of two spark-balls of steel, 
each ball being about 2cm. in diameter, the distance between 


the balls being adjustable and measurable by means of a micro- 
meter screw. There is a definite relation between the voltage 


J2 
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4 5.6 7/68 90 ?) H 72 12 4 15 16 
Spark length. in Muütirmetros 

Erg, 23.—Spark Voltages for Various Spark Lengths and Spark Balls of 

Various Diameters d in cms. 


required to give a spark of any length in air at the normal 
pressure, and the size of the spark-balls, which is given in 
Table IV. below, mostly taken from Heydeweiller’s observa- 
tions of spark potential. (See Fig. 23.) 


TAsLE [V.—Showing the Spark Voltage between Brass 


Balls, 2cm. 
in diameter, for various Spark Lengths. 


Spark length Spark Spark length Spark 
in ems voltage. in ems. voltage. 
OU er - 4700 Qd sacana 04,000 
OZ saiam 8,100 A8. ves Rt . 65 800 
QS ose 11,400 QU salewacesees 00 (UU 
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U'D. «ueris ens 4. 17,500 Li pe EUN . 68,500 . 
O'G .uuuuosose. 20,400 BZ lc. 59,000 
Uy aec 20 200 DO. paie . 59,700 
Q8 iriser 26 100 OA iacescssserses 60,400 
p: prr 28,800 DO. dessins we 61,100 
l0 2e 01.920 DO airea OL B00 
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DA iee 49 800 a E EEEE .... 68 800 
25- «use dette 51,000 FO sacrae 09,000 
DU seis 52,000 DO .auwsmeu 09,900 
AO iT 53 000 DL oeoc. 10,000 
SO. acude . 64,000 


Supposing, then, that we connecb the secondary terminals of 
an induction coil to the spark-balls, and also connect the spark- 
balls by means of an oscillatory circuit consisting of an induct- 
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| ance coil, a condenser, or a Leyden jar, and an ammeter sult- 
able for measuring high-frequency currents made as described ; 
also let us suppose that a strip of paper tape is drawn between 
the spark-balls, as already described, so as to count the number 
of sparks per second, and let it be assumed also that we have 
already measured, as described, the capacity of the Leyden Jar 
and the inductance of the circuit, we have then the means for 
measuring the above five mentioned quantities, O, L, V, J, R, 
and from these measured quantities we can deduce the value for 
others—viz., the frequency, n, the decrement, 9, the resistance 
of the circuit, R, in ohms, and the number of oscillations per 
train, N—by the following formula : 


L= Vv pave C/10 V COD C 
10° J L / 10° o L 
_ NLI? -R10 
2x10 J? 4nL 
M 55606 x ò 
25 


where C the capacity is measured in microfarads, V the charging 
voltage in volts, L the inductance in centimetres, J the root- 
mean-square current in amperes, and the resistance R is given 
in ohms. 

Let us apply this to the case of the Leyden jar before us. 
The jar has a capacity of 1/400th microfarad, hence C = 1/400 
microfarad, the inductance L of the circuit = 2,000cm., the 
spark length = about 3mm., hence the voltage V = 12,000 volts, 
the number of sparks per second N = 50, and the R. M.S. value 
of the discharge current =J — 1:5 amperes. We then find that 
the frequency n = 2°25 x 10° and the maximum current I = 590 
amperes. The spark resistance R = 3'5 ohms and the decre- 
ment ô = 0'2 and the number of oscillations per train M = 24, 
Nothing is more astonishing than the large currents which can be 
given out by condensers of quite moderate size. At one instant 
during its discharge this Leyden jar before you is furnishing a 
current of nearly 400 amperes, but, uf course, that current lasts 
only for an infinitely small time. Supposing we desire to make a 
diagram to a scale representing what is taking place during one 
second when this Leyden jar is creating an oscillatory discharge, 
let us suppose that we take a scale of time on which 1ft. repre- 
sents one-millionth of a second, then a time of one second 
would be represented by a length of 200 miles. Again, let us 
suppose that we take a scale of current on which 1mm. 
represents one ampere, then we desire to represent a curve 
delineating the oscillations taking place in one second when this 
jar is discharged, we should have to draw a series of diagrams, 
each of which will resemble the one in Fig. 19, which would 
have to be placed four miles apart. Hach train of 24 oscilla- 
tions would be 4ft. 6in. long, and the maximum ordinate, 
representing a current of 390 amperes, would be 15zin., whilst 
the ordinate representing the root-mean-square current 7 would 
only be one-fifth of a millimetre. You will notice, then, that 
the 50 groups of the oscillations taking place in one second only 
occupy in all one-thousandth of a second, hence 999 thousandths 
of a second nothing is happening, and this explains how it is that 
the maximum current is so enormously greater than the root- 
mean-square current. 

We must next consider some facts connected with the decay 
of oscillations in a train. The reason for this decay is evidently 
the dissipation of energy from some cause or causes. This 
dissipation may arise from any or all of the following causes: 
(1) the resistance of the inductive circuit ; (2) the resistance 
of the spark; (3) magnetic hysteresis in the metal of the 
circuit ; (4) dielectric hysteresis or brush discharge or conduc- 
tion in the condenser ; (5) radiation of energy from the circuit. 
This last cause is generally the most important. In closed or 
nearly closed oscillatory circuits containing a spark-gap, the 
decay of the oscillations is chiefly due to spark resistance, 
and, generally speaking, the resistance of the metallic part 
of a circuit is negligible compared with that of the spark. 
The decrement per semi-period may be of the order of ‘01 
or ‘001. On the other hand, in open oscillatory circuit, such 
as an Hertzian radiator or Marconi telegraphic aerial, it is 
found that the decrement per semi-period is much larger and 
may have the value ‘1 or ‘2, and this decay is not due to spark 
resistance, far less resistance of the wire, but chiefly due to the 
energy dissipated in the form of electric waves. There are 
several methods by which this decrement may be determined, 
and it is essential to distinguish between that part of the 
decrement which is due to resistance, which is called the resist- 
ance decrement, and that part due to radiation, which is called 
the radiation decrement. 

Rutherford, Bjerknes, and Drude have all devised methods 
for determining the decrement of electrical oscillations in a 
circuit. Rutherford’s method depends on the principle that if 
a small bundle of soft iron wires, very fine and short, is 
magnetised to saturation, and then placed near an oscillatory 
circuit, it will be demagnetised proportionately to the strength 
of the first oscillation, which is in the right direction. Since 
the oscillations alternately magnetise and demagnetise the steel, 
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and since the sum of a geometrical progression is proportionally 


to its first term, the integral effect is proportional to the magni- | 


tude of the first oscillation. Rutherford, therefore, arranged an 
apparatus asfollows. Near the oscillatory circuit he placed a very 
small bundle of steel wires magnetised to saturation, and thereby 
caused to deflect à magnetometer. He permitted the discharge 
to pass first in one direction, and then in another, by charging 
the condenser alternately in opposite directions, and noticed in 
each case the loss in magnetisin of the small magnet. The ratio 
of these readings gives us the ratio of the first and second 
oscillations, and a Napierian logarithm of this ratio gives us the 
value of the decrement, ô. When there is no radiation, it can 
be shown that the decrement, ô, is equal to the quotient R/, L, 
where R is the resistance of the spark and circuit, and if the 
resistance of the metallic part of the circuit is small, we obtain 
the value of the spark resistance. Rutherford used this method 
to measure spark resistance, and also to prove that electrical 
oscillations are confined to the surface of a conductor. If the 
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Fig. 24.—Bjerknes’ Use of Quadrant Electrometer to Measure R.M.S 
Value of High-Frequency Voltage 


metallic part of the oscillatory circuit is made of iron wire, the 
value of the decrement is largely increased by reason of the 
hysteresis of the iron, but Rutherford found that the thinnest 
possible deposit of electrolytic copper put on the iron wire 
brings the decrement back to the same value as if the wire was 
solid copper. 

Rutherford’s experiments have been more recently repeated 
by Miss Brooke, and, amongst other things, she has been able 
to show that the light and the heat of the heat of the spark 
must be chiefly due to the impact of electrons against alr mole- 
cules. Since the charge consists of a movement of electrons 
across the gap, and since we know the quantity of electrons 
moved we know the number of electrons, Miss Brooks has 
given a proof that more electrons are created by the spark than 
are necessary to carry the current across. This is no doubt 
due to the ionisation of the air molecules by electronic impact, 
and it is to the recombination of these ions that the heat and 
light of the spark are due. 


Fig. 25.—Resonance Curve. 


The second method of obtaining the decrement is due to the 
Norwegian physicist Bjerknes. If we connect to the terminals 
of a condenser an electrostatic voltmeter, the readings of this 
voltmeter give us the root-mean-square value of the alternating 
voltage (see Fig. 24). If we measure the spark length and 
determine from that the maximum voltage to which the con- 
denser is charged, we can determine the ratio of this last 
quantity, V, to the root-mean-square value of the potential, 
Ü, and it can easily be shown that the ratio V/V = 4 a 
=2 R/L. Hence from this ratio and the known value of the 
inductance of the circuit, spark resistance can be determined. 
A third method, due to both Bjerknes and Drude, is based upon 
the use of what is called a resonance curve (see Fig. 25). It 
will be necessary to defer until the next lecture a full considera- 
tion of the nature and mode of delineation of such a curve, but 
it affords a means of determining with great accuracy the decre- 
ment of a circuit, and hence the spark resistance if that circuit 
contains the spark-gap. By the employment of this method 
Drude showed that for every condenser circuit containing a 


spark-gap there is a certain length of spark which gives 
minimum of damping, and also that zinc spark-balls give less 
damping than iron or brass. 

Another very important matter is the damping of a Hertzlan 
radiator or Marconi aerial wire by radiation. Hertz gave a 
well-known formula by which this radiation decrement can be 
determined, and this can be applied to a wireless telegraph 
antenna of height h and diameter d. The proof of this 
formula is long and difficult. It is as follows: 


24 loge 2 h/d logy 4 h/d 


Thus, if the height of an aerial is 50m. and diameter 1/10in., 
we find that the decrement has a value cf 0:12. This implies 
that there cannot be much more than a dozen complete oscilla- 
tions in the case of the ordinary form of the plain aerial. 

Another important practical measurement is the determina- 
tion of the ratio of the energy dissipated in the spark of the 
energy radiated. When a plain Marconi aerial wire having a 
Bpark-gap at the bottom is charged and discharged, part of the 
energy is radiated as electric waves and part is expended in the 
spark. The efficiency of the antenna as radiator may be 
expressed as a percentage of the total energy. it can be shown 
that the energy radiated is to the energy expended of the spark 
in the ratio of the radiation decrement to the resistance decre- 
ment. 

Taking a spark-gap, say, of 5mm. in length for an ordinary 
plain aerial, the ratio of the radiation to the resistance decre- 
ment is about 10 to 1, and hence the radiation efficiency of the 
antenna is about 90 per cent. Supposing such an antenna has 
the capacity, say, of 1/5,000th of a microfarad, and is charged 
to 15,000 volts, corresponding to a 5mm. spark-gap 50 times per 
second, the power given to the aerial is only 1'25 watts and 
90 per cent., and this is about one watt. Sach an aerial can 
affect a sultable recelver 100 miles away. On the other hand, 
to supply such an aerial would involve the use of an induction 
coll taking, say, '078 ampere at 16 volts, and, therefore, 
although the efficiency of the antenna is comparatively high, 
there is a considerable loss of energy somewhere else. This loss 
of energy takes place in the induction coil, and in the arc 
discharge which accompanies the spark of the induction coil ; 
hence the moral is that the improvement of the efficiency of a 
wireless telegraph plant is to be looked for in an improvement 
in the efficiency of a spark-producing device. 


TRADE NOTICES AND NOVELTIES. 


A ‘Push Button" Keyholder, 


The Edison and Swan United Electric Light Company, 
Limited, 36 and 37, Queen-street, Cheapside, London, E.C., 
have sent us particulars of the ‘‘ push button’ keyholder, 
illustrated herewith. In this holder, the on and off positions 
are obtained by alternate movements of the button which turns 
a small ratchet on itsaxis. Across a diameter of this ratchet is 
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“ Push-Button " Key Holder. 


fixed the bridging piece which closes the switch, The porcelain 
is made in two pieces, and the terminals are so arranged that 
for wiring it is only necessary to remove the top ring and nipple 
without withdrawing the porcelain from the body. As the switch 
requires only one hand to operate it, the risk of breaking the 
flexible wire at the cord grip is reduced to a minimum. 
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Country House Lighting. 


Thanks to a few such enterprising firms as Messrs. R. J. 
Nicholson and Co., 26, Cannon-street, Manchester, the electric 
lighting of country houses has been invested with something 
of the nature of a fine art. Messrs. Nicholson and Co, have 
long made a speciality of this class of work, and ths extremely 
compact, moderately priced plauts which they now supply have 
much to recommend them. We illustrate herewith one of their 
‘“ Ideal” petrol-electric lighting sets. These sets form the 
cores, as it were, of the complete outfits which they make up 
suit varying requirements. The smallest oatfit, priced at 
£70. 10:., is specially designed to meet a popular demand 
for electric lighting in small houses with a total 
of about 15 to 20 lights. Each outfit includes a 
storage battery and the requisite switchgear, long practical 
experience having enabled the firm to accurately proportion 
ar v» 


'* Ideal" Petrol-Electric Lightiag Set. 


the several components, and thus give entire satisfaction for 
a minimum outlay. The ‘‘Ideal” petrol engine calls for special 
mention. This engine can be supplied separately in two 
styles, one suitable for electric lighting aud the other for 
power purposes. As a machine for use on farms it has many 
outstanding features, amongst which are its extreme simplicity, 
light weight, and portability. Skilled attendance is unneces- 
sary, and it can be run without close supervision, the ease 
with which it can be started being a further recommendation 
where the work is intermittent. There is additional satis- 
faction in knowing that the machines are entirely British 
made. 
A Combined Vice and Shaping Machine, 


We have pleasure in bringing to the notice of our readers the 
combined fitters’ bench vice and shaping machine illustrated 


Combined Vice and Shaping Machine. 
herewith, This machine owes its introduction to Messrs. Fish 
and Co., engineers, Wellingborough, to whom we are indebted 


for particulars. It is obviously a very handy appliance both 
for large and small workshops, outdoor work, on board ship, 
etc., being so arranged that it does not prevent the use of the 
vice in the ordinary way, and so quickly brought into position 
that it not only takes the place of the file, but does its work 
much better and quicker. It is fitted with a graduated tool 
holder, and the cross slide can be swivelled for taking cuts at 


machines of a like nature where space la a consideration. 
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any angle across the jaws of the vice, also raised or lowered to 
suit the work. The self-acting traverse is 10in. iong and the 
stroke 6in. These shapers are suitable for either 4in., 5in., or 
6in. jaw vices, and can be supplied separately, we understand, 
for attachment to vices already in use. 


Centractor Motors, 


The Lahmeyer Electrical Company, Limited, 109-111, New 
Oxford-street, London, W.C., are introducing what they call a 
centractor motor. The special feature of this motor is the 
reduction of speed whichis obtained by means of rolling friction 
only. There are many cases in which such a motor is applicable, 
especially with textile machines, printing presses, and E 

Ə 
absence of gearing also increases the factor of safety. Another 
feature, probably the most unique, is that the slow-speed shaft 
runs in line with, although not directly connected to, the high- 
speed motor shaft. The centractor motor can be installed either 
on three-phase or continuous-current circuits. Farther par- 
ticulars are contained in a price list just issued by the above 
firm. 

Catalogues, ete., Received. 


Haxp ScnEWING APPARATUS, —Sir W. G. Armstrong, Whit- 
worth, and Co., Limited, Manchester, are issuing a new and 
enlarged illustrated edition of their price-list of Whitworth 
standard thread-screwing apparatus for 1906. They direct 
our special attention to the introduction of their new inter- 
changeable guide screw stocks and dies. These stocks and dies 
should be found extremely usefal, as the dies can bə easily 
renewed without the necessity for special fitting to a particular 
stock. The list also includes a large selection of other screwing 
tools required in engineering workshops. 


Kynir—E SwirCHES.— The latest list from Messrs. Ferranti 
Limited, Hollinwood, Lancs., deals with their triple-pole, 
double-throw, quick-break knife switches for currents up to 
1,000 amperes. 

Pocket Price-List.—We are indebted to Messrs. Dorman 
and Smith, Ordsal Ktectrical Works, Salford, Manchester, for a 
copy of the 1906 edition of their pocket catalogue. Besides the 
catalogue portion, this includes some useful data and a number 
of sheets of squared paper, the whole being substantially bound 
in leather and not at all bulky. 

STATIONARY Morons.—Messrs. Dick, Kerr, and Co., Limited, 
Abchurch-y ard, Cannon-street, London, E.C., have just issued 
a new catalogue of their direct-current stationary motors of the 
protected type. Crane motors and controllers for same are 
included. 

SWITCHGEAR.—From the Monté-Callow Co., 6, Ludgate- 
broadway, London, E.C., we havea catalogue of their ** Emsea" 
motor starters, control panels, circuit breakers, oil switches, 
etc., in a variety of interesting patterns for direct and polyphase 
currents. 

D.T.H. Mrripian Lamps.—The latest pamphlet issued by 
the British Thomson-Houston Co., Limited, Rugby, descriptive 
of their Meridian lamp includes illustrations which prove that 
the growing demand for this type of incandescent lamp has not 
been lost sight of by fitting makers, who now supply a large 
variety of artistic fittings especially adapted for these lamps. 

CryseLco Lamps.—From  Cryseleo, Limited, Kempston 
Works, Bedford, we have an illustrated list of their incandescent 
lamps, giving the standard sizes of balbs; also some circulars, 
one of which calls attention to a recent test made by the 
National Physical Liboratory, showing that the average candle- 
power given by a Cryselco 16-c.p. lamp over 800 hours was 
15:6 candles at an efficiency for the same period of 3'6 watts 
per candle. 

Recorpinc InstRumMENts.—Messrs. Nalder Bros. and 
Thompson, Limited, 54, Queen-street, London, E.C., have sent 
us a copy of the new edition of their recorder catalogue. 
Particular attention is called to the instruments which give a 
record upon a continuous roll; instead of having the paper 
perforated, as heretofore has generally been the case, needle 
points are employed to move the paper forward, 

Direcr-Current Movors.—A pocket list just Issued by 
Messrs. Marryat and Piace, 28, Hatton-garden, London, E.C., 
contains 1,200 separate prices, representing every combination 
of their standard type direct-current motors for both slow and 
medium speeds, all voltages, and with and without encloaing 
covers, rails, starters, D.P. switches, D.P. fuses, and regulators, 
The cost of any particular installation can be geen at à glance, 


HicH-Srrep LaTHES.—A large variety of high-speed lathes 
specially arranged for electric driving is illustrated in a 
catalogue we have received from the Tangye Tool and Electric 
Company, L'mited, Birmingham. 

DiaRiss.—D.rgue, Griffiths, ani Co., Limited, warming, 
ventilating, and electrical engineers, 51, North J ohn -street, 
Liverpool; M:Clure and Whitfield, electric light and power 


engineers, the  ''Mersey" Dynamo Works, Adswood, 
Stockport. 
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INTELLIGENCE. 


ACTION AGAINST THE GREENOCK AND PORT GLASGOW 
TRAMWAYS CO. 


Sheriff Sir John Cheyne has issued his decision in an appeal against 
the decision of Sheriff-Substitute Neish in an action in which Michael 
M'Gowan «f Greenock, sued the Greenock and Port Glasgow Tramways 
Co. for £100 damages for injuries sustained by him through being 
pu hed cff a car by the conductor near Boundary-street on May 6 last. 
The shenffsubstitute held that, while the guard did push pursuer 
from the car, and that he did sustain irjaries thereby, the conductor 
was not acting within the scope of his employment when he pushed 
pursuer, snd that the defenders were nob liable in damagrs The 
sheriff principal has reversed that decision, his finding being that the 
ecncuctor w: s acting in the course of his employment as the defenders’ 
servant, and that the def-nders were held liable in damages to the 
pureuer for the irjuries sustained by him through the act of that 
servant. He assessed damage at £50, and allowed pursuer expenses. 


LEGAL 


ALLEGED THEFT OF ELECTRIC CABLE. 


At the Woking police.court last week, Caro)iae Nicholle, William 
Nicholls and Frederick Nicholls (her sons), George Ingram, Robert 
Lawrence, John Davis, and Ernest Westbrook were charged with 
having stolen a quantity of old electric light cable, of the value of 
£35, the property of the Woking Electric Supply Co, ; and Thomas 
Crockford, a marine-store dealer, of Chertsey, was charged with having 
received the same, well knowing it to have been stolen. 

After Learing the evidence, the magistrates committed all the 
accused for trial. 


NEW COMPANIES REGISTERED. 


Rand Electric Syndicate, Limited,—Capital, £$5.000. O ject: 
to carry on in the Rand and elsewhere in South Africa the busin: ss of 
suppliers of elsctricity for light, power, heat, or other purpores. 


Britannia Electric Lamp Works (1805), Limited,—Capital, 
£25,000. Object: to adopt an agreement with the Britannia Eta tric 
Lamp Works, Limited, and to carry on the business of lamp maru- 
facturers, ete, i 

C, B, King, Limited.—Capital, £10,000. Oj cb: to adopt an 
agreement with G. H. King, aud to carry on the bus nets of buildais 
house decorators, upholsterers, farniture dealers, electric and general 
engineers, eto, | 

Chichester Electric Light and Power Company, Limited .— 
Capi'al, £20,000. Orject: to carry on at Chichester, Sussex, and 
elsewhere, the business of electrical engineers, electricians, practical 
enginee!8, etc, 


L Rene and Co, Limited. —Capital, £8,000. Orjəct: to adopt 
an agreement with T. F. L. Roré, and to carry on ihe busiress of 
mirufae;urere, dealers in motors, electric fittings, et^. Registercd 
office : 6, Sn: w hill, E O, 


Bridlington Electrical Engineering Company.—Ca»ital, £500. 
Otj ch: to carry on the busivess of elictricians, electrical er gineera, 
etc,, to take over ths undertaking of a comyany of the same name now 
carrying on business at Princess Houie, Bridlington, 


Malaysia Rubber Co, Limited.—Caspitsl, £25,000. O'j-ct: 
to acquire land in the Federated Malay S:ra'es and elsewhere, and to 
carry on the Lusiness cf planters, growers, refiners and sellers of rubber 
and other products, etc, Registered office: 5, Arundel-street, 
Strand W.O. 


Johore Rubber and Prospecting Syndicate, Limited.— 
Capital, £5 C00. Object: to acquire any estates in Johore or elte- 
where suitable for the production of rubber, and to carry on the 
business of cultivators, planters and producers cf rubber, eto. 
Registered office: 69, Moorgate-street, E.C. 


Motor and Electrical Engineering Compavy (Leeds), Limited, 
Oapital, £5 (00. Object: to acquire the business of the Motor ard 
Electrics! E g reering Co, (L:e18), motorcar manufacturer and dealer, 
elect'ical ard general engineer, etc. Registered office: North strect 
Garage, Sheepshanks yard, North-street, Leeds, 


Eldon Electric Co., Limited —C:pital, £3,000. Object: tə 
acquire and carry on the business of electrical engineers. importers, 
manufacturers’ egents and dealers in all kinds of electric.] apparstus,. 
appliances and accessories carried on by A. G. Robson and R. Burdis 
at Newcastle-on-Tyne as the Eldon El:ctric Co. Registered office : 
8, Eldon-rquare, Newcast'e-on-Tyne, 


Liens Registered and Discharged. 


Yorkshire Electric Tramways Construction Syndicate, 
Limited.—Memoranda of siti.faction in full cf debentures dated 
July 22, 1904, and March 24, 1905, securing £70,000 and £50,000 
respective y, have been filed, 


Uxbridge and District Electric Supply Co, Limited.— Lien 
registered Dec. 27 for £4 000 5 per cent. debentures, part of £35 000. 
Amount previously issued, £29 000. No trustees. Oharged on the 
undertaking and all the property, present and future, incliding the 
uneslled capital. 

i iSt. Austell and District Electric Lighting and Power Co, 
Limited,—I:sue on Dec. 22 of £150 5 per cent, debentures, pa:t of a 
series created June 1, 1904, to secure £2,000, Oharged on the com- 


pany's undertaking and property, present and future, includiog 
uncalled capital, No trustees. Total amount previcusly issued of 
same series, £500. 


Sunderland District Electric Tramways, Limited,—A charge, 
dated Dec, 29, 1905, to secure £2 500 has been registered. — Property 
charged—the company’s undertaking and property, present and future, 
sutject to a trust deed dated D:oc. 8 1903, has been registered, 
Hoiders: Bruce Peebles and Oo., East Pilton, Edinburgh, 


Webster Electrical Engineering Co, Limited (Bradford).— 
Issue on Dec, 9 of £375 6 per cent. first mortgsga debentures, part of 
a series created Feb. 28, 1905, to secure £1.000 charged on the com- 
pany's undertaking and property, present and future, including 
uncalled and unpaid capital (if avy), Holder: F. W. Taylor New- 
bault, Ivy Houre, Moorhead, Shipley. No trustees, Total amount 
previously issued cf same series, £625. 


Mann, Egerton, and Co, Limited (Engineers, Norwich and 
elsewhere).—Issue on Dee, 21 of £5 000 debentures. part of a series 
created April 1, 1905 to secure £10,000. charged on various freehold 
and leasehold properties in Norwich and Ipswich and the company’s 
unde:takiog and property, present and future, includieg uncalled 
capital. Trustees: G. F. Buxton, Dunston Hall, Norfolk, aud J. J. D. 
Pavl, Eaton grove, Norwich. Total amount previously i sued of same 
series, £4,100. ; | 


North Melbourne Electric Tramways and Lighting Co, 
Limited.—A trust deed, dated Dec. 15, 1905, to secure £200 000 
debentures, created by resolation of even date, has been registered. 
Property charged: certain freehold land at Flemington, parish of 
Doutta Galla, couaty of Bourke, aright of carriageway over a certain 
road, the power.Loure and buildings in course of construction on the 
above-mentioned land, and (as a floating security) the company’s 
undertaking and general assets, presentand future, Trustees: United 
States Debenture Corporation, Winchester House, Old Broad.street, 
EC, | 


PERSONAL. 


The Canterbury City Council have appointed Mr, J. Lloyd shift 
engineer at the eleotricisy works at a salary of 32s. per week. 


The Gillingham Council have granted a bonus of £25 to Mr. A, J. 
Ryan for extra service in consequence of the supply «f electric 
current to the Kert Electric Power Co, 

The West Ham Council have appointed Mr, Eastace as deputy 
electrical engineer at a salary of £200 per annum, end granted an 
honorarium of £15 for his extra services during the time the post of 
electrical engineer was vacant, 

The staff at ihs Loughborovgh Corporation electricity station hava 
presented Mr. W. H, Allen, the borough electrical engineer, a handsome 
cigar and cigarette cabinet, Mr. J. H. Merry, the mains saper- 
intendent, who made the presentation on behalf of the staff, expressed 
the good will and «s'eem of which the g fi was a mark, 

St. Helens Town Council have reso'ved that, Me. C, White, the 
mains superintendent, having res'gned, Mr. KR. M. Mayne, station 
superintendent, be appointed his successor, and that his salary be 
increased from £130 to £150 per aunum ; that another shift engineer 
be appoiated ata salary of £100 per annum, and that the ''shifts" 
be rearranged; that Mr. F. Dickinson, works superintendent, be 
responsible for the daily Icg-sheets and records in addition to his 
present work, and that his salary be inoress»d from £160 to £170 per 
annum ; and that the salary of Mr, J. W. Warr, the supe:intendent 
of the overhead equipment and motors, be increased from £140 to 
£154 per annum. 

We regreb to announce the death, at the early age of 46, of Mr, - 
Henry John Yourg, jun., eldest son of Mr. H. Yourg, of Messrs, 
H. Young and Co, Nine Elms, with whom he served his apprentice- 
ship, and on whose staff he has since been occupied ia the design and 
execution of constructional engineering work, Ia this some of the 
most important builoings in London were included. At the time of 
his death he was engaged as consulting engineer for the new Pioca- 
dilly Hotel buildings, now in progress. He leaves a widow and three 
children, Being a past.chairman cf the Junior Institution of Eogi- 
neers, a number «f the members were present at the funeral, bearing 
testimony to the esteem in which he was held. To perpetuate his 
memory, a fund has been opened with the object of placing a brorz» 
medallion portrait in the reading-room of the Institation. 


APPOINTMENTS VACANT. 


Draughtsman, Apply to Box G 9, Electrical Engineer Office, Sea 
advertisement, 

Tramways Manager, Aberdeen Corporation. 
Town Clerk by Jan. 20. 

Inspector, mechanical and electrical details of motors and dynamos., 
Apply to Box K 6, Electrical Engineer Office. Sze advertisement, 

Foreman, commutstor section of electric:l works. Apply to 
Box J 7, Electrical Engineer Office. See advertisement, 

Assistant for testing dynamos, etc. Apply to Dynamo, care of 
Messrs. Dawson’s Advertising Offices, 121, Cannon-stiest, E.C, Sea 
advertisement, 

Junior Assistant Electrical Engineer, Oldham Coryoration. 
Salary £80, advancing to £100 by annual increments of £10. Appli- 
cations by Jan, 22. See advertisement, i 


Applications to the 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


Southend.—The Corporation invite tenders for one 500-kw. steam 
dynamo, Tenders by Jan, 25. 


Pontypridd,—The Urban District Council invite tenders for eight 
double-deck tramcars. Tenders by Jan 15. | 


Brussels, —Tenders are required for two electric cranes to be erected 
at the Quai de la Voirie. Tenders to the Town Hall by Feb, 9, 


Fulham.—The Council invite tenders for the supply and erection 
of (A) steam piping ; (B) water and exhaust piping. Tenders by noon 
on Jan. 51. See advertisement, 


Aberdeen.—The Electricity Committee invite tenders for the 
supply and delivery of one cast-iron dise flywheel. Tenders by noon 
on Jan, 22. See advertisement, 


Edinburgh.—Tenders are invited for the wiring and fittings for the 
electric lighting installation at the public wash-house, South Gray’s- 
close, ‘Tenders to the Town Clerk by Jan. 15. 


Leyton (Essex). —The Electric Lighting Committee of the Urban 
District Council invite tenders for the following plant: (1) 500 kw. 
dynamos ; (2) overhead crane. Tenders by Jan. 18. 


Bristol.—The Electrical Committee invite alternative tenders for 
a 2,000-kw. and 3,000-kw. single-phase turbo-alternator (2,000 volts, 
95 periuds), together with eondensing plant. See advertisement, 


Madrid.—The Public Works Department require tenders for a 
concession to construct and work an electric tramway between Santander 
and Astillero. Guarantee, 8,195 pesetas. Tenders by Jan. 30, 1906, 


Stoke-upon-Trent,—The Electricity Committee invite tenders for 
the supply and delivery of meters and demand indicators during the 
year ending March 51,1907. Tenders by Jan. 51. See advertisement, 


Launceston (Tasmania).—Tenders are invited for the supply of 
500 or more electric meters and for maximum demand indicators. 
Tenders to Mr. O. W. Rocher, town clerk, Town Hall, Launceston, 
Tasmania, by 12 noon on Jan. 15. 


Sofia (Bulgaria), —Tenders are invited for the electric lighting of 
ihe Government Cadet School. Tenders by Jan. 19, Offers must be 
addressed in the Bulgarian language and be accompanied by a deposib 
of 5 per cent, of the amount of the tender. 


Battersea.—The Electricity Committee invite tenders for various 
plaut aud materials, including one set either 750-850 or 1,000 kw. 
direct-current, 450 to 550 volts steam generator, Tenders to the Town 
Clerk by noon on Feb, 5. See advertisement, 


Swindon.—The Swindon and District Hospital Board invite tenders 
for wiring the administrative blosk, pavilions, and other buildings of 
the isolation hospital at Gorse Hill, Tenders to Mr. W. H. Kinneir, 
c'erk, High-street, Swindon, before 10 a.m. on Jan. 15. 


Cardiff.—With regard to the contract for th» electric wiring of the 
new asylum at Velind:e, Whitchurch, it has been decided to ask the 
six firms whose tenders were lowest when the contrast was first adver- 
tised to sand in fresh tenders on the old specifications, and that the 
successful tenderer be debited with the value of the work done by 
Messra, Firth and Sons. 


Southport. Tenders are to be obtained by the Town Oouncil for 
the supply of a battery of accumulators and a booster to be worked in 
connection with the traction sets; a shaping machine is to be pur- 
chas:d for the workshop; and the electrical engineer has been 
instructed to rewind the field magnets of three alternators as soon as 
convenient, and to provide an atmosphevic exhaust to the No, 3 
traction sot, 


London, N.—The London County Counc'l requira tenders for the 
roadwork aud platelaying for the reconstruction for electrical traction 
on the co :duit system of the first portion of the Council's (northern) 
tramways, comprising the routes from Bloomsbury to Poplar, and in 
Kingsland-road, from Old-street to Stamford Hill, together with short 
terminal lines in connection therewith. Tenders to the Clerk bafore 
10 a.m. on Jan, 50. 


RESULTS OF TENDERS. 


Yarmouth,—4Àn off.r of 37 gas standards in New Town, at £1. 53, 
eich, to te used for incandescent electric lights, has been accepted, 


Swiudon —The Town Couucil have accepted the tender of the 


Brush Eaogineering Oo., Loughborough, at £1,786, to supply three 
new Cars, 


Pontypool.—The Urban District Couucil have accepted the tender 


o` the Pontypool Electric Light Co., at £6, 15s., for an electric fan for 
tke town hall. 


Croydon.—The Lighting and Electric ty Committee resommend the 
Council to accept the tender of Dick, Kerr, and Co., at £6,975, for the 
sipply of a 1,000-kw, direct-current generator, 


Battersea —The Electricity Committee recommend the Council 
that the necessary work of diverting the mains, ete., be carried out by 
Callender's Casle and Construction Co., and that the tender of Moy 
Limited, at £205, 11s. 9d., be accepted to supply three switch pillars 
required ia connection with the Nine Elms electric lighting scheme, 


Switch year.—Mess:s. Ferranti Limited, Hollinwood, Lancashire, 
. report the fo'lowing orders for high and low tension switchgear, ete.: 

three-phase switchboard for Luipaards Vlei Estate Gold Mining Co.; 
three-phase switchgear and trans‘ormers for high-tension transmission 
scheme in Japan; substation switchgear for Glasgow Corporation ; 
battery and booster switchgear for Pontypridd Urban District Council ; 
three-phase and low-tension direct-current switchgear for abroad ; extra 
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high-tension main and sub-station and low-tension alternating-current 
sub-station switchboards for the Dublin Corporation ; extensions to 
switchgear at Wimbledon. 


Warrington,—The Council have accepted the following tenders for 
the supply of electrical equipment: British Westinghouse Co., 500. kw. 
three-phase turbo-alternator, £1,795 ; Brush Electrical Engineering Co., 
100-kw. three-phase motor-alternator, £413, and transfo'mers, £262 ; 
British Thomson-Houston O0., switchboard, £299; St. Helens Cable 
Co., high-tension cables, £870. 16s.; British Insulated and Helsby 
Cables, overhead gear, £94. 7a, 4d. ; W. Scott, rails, fishplates, 
bolts and nuts, £6. 153. per ton. The Council have also accepted 
the tender of T. Whitehead, at £358. 2s., to erect a battery-room at 
tle works; that of the Lancashire Dynamo Oo., ab £420, to supply a 
battery booster and switchboard ; and the tender of the Tudor Accumu- 
lator Co, to supply a battery of £52 cells for £1.458, and to maintain 
the cells for a period of 10 years at an annual charge of £96, | 


Leyton,—The Urban District Council have received tenders for the 
following : 
Engines and condensers. 
Brush Electrical Engineering Co., Falcon Works, Loughborough 
(accepted) meses ese nars o mopa o ce pomo vere o era p omp o osa © ao o omt Renn ret o mae o ene mtm o omo o ane nm 4 514 
Howden and Co., Glasgow .... sen oim ous mat ème © em mA m 


Willans and Robinson, Rugby mens ss ce em s me oes o ent hmm mes I 408 
Browett and Lindley, Patricroft . =. ees ses omone sm eme 0,904 
W. H. Allen and Son, Bedford........... cemere m O 162 
Belliss and Morcom, Ledsam-street Works, Birmingham. w... 95.100 
Davey, Paxman, and Oo., 78, Queen Victoria-street, H.C, ...... 6,440 
Condenser water-cooling tower. 

Midland Engineerivg Oo., Birmingham (accepted) ....—....-—... 500 
Baleke and Qo., 27, Olements-lane, E.C.....— cst o as o oe o s.s nate ee o ome 345 
Blasberg's Engineering Oo., Leeds „usses oouo ome eem 060 
Klein Engineering Oo., Manchester, se. us sse. ue ome o oa ma sars nee sce o ao o ons 410 
Jarvis Bros., Middlesbrough....—...-.. rmn ome oom omt m M M AAO 
Worthington Steam Pump Co., 155, Qaeen Victoria-street, "T 
Sugden and Co., 180, Fleet-street, B.O, sm... s ms sme o a ens o m ens o s- o es 455 
Wheeler Condenser Engineering Co., 179, Queen Victoria- 

areol REO. aa cuca A A Ls CORR E T 496 
W. H. Roy and Oo., Manchester ...... eene m meme 520 
Richardson, Westgarth, and Oo., 9, Gracechurch-street, E.O... 54Q 


BUSINESS NOTES. 


TRACTION. 


Newport, —The minimum wage of the men of the * D" shift in 


the tramway service has been raised from 123, to 203, per week. 


Ligoniel (Antrim).—A collision between one of the new electric 
cars and a hackney coach resulted in the death of the driver of the 


latter. 


Lincoln,—The inauguration of the '' G.-B.” tramway system took 
place on Tuesday. A full account of the system will be found 
elsewhere. | 

Bury.—The application of motormen and conductors in the Cor- 
poration’s tramway service for an annual holiday of one week with pay 
has been refused. mE 

West Ham,—4A recommendation from the tramways manager has 
been laid before the Council for the provision of a conveyance for 
departmental use, 

Paris,—4A car on the funicular tramway descended the Rue Belle- 


ville at full speed on Tuesday, the brakes refusing to act, and 15 
passengers were injured, 


Luton,—The borough engineer has prepared a report with reference 
to the laying down and working of a system of tramways which he has 
presented to the Tramways Committee. 

Romford.—TLe Rural District Council have agreed to remain 
neutral so far as regards the application for extension of time for 
tha construction of the Romford and district tramways, 

Torquay.—The Corporation have this week sealed an agreement 
with the tramway company relating to the running of trams, The 
work of laying the lines from Strand to Babbacombe has commenced. 

Hazel Grove (East Cheshire).— With regard to the proposed 
echeme of electric tramways from Macclesfield to Haz»l Grove, the 


Council of the latter have decided to provisionally consent to the 
scheme. 


Yarmouth —The Town Council have concluded an arrangement 
with ih» Postmastsr to convey mails between Yarmouth ani Gorleston 
by the Corpora^ion electric cars, This will bring £22 par annum into 
the civic exchequer, 


Birmingham —The conversion of the routes of th» Birmingham 
Tramway Co. from steam into overhead electric traction is proceeding 
apace. The completion is expected early next year, when it will pass 
from the company into the hands of the Corporation. 


Llandudno.—The Council have decided to offsr no opposition to 
the light railway company's application for an extension of powers, 
provided the Board of Trade stipulate that the rails shall be laid as 
far as Gloddaeth.street by March 15 and the line be fully equippad 
for traffic by May 30. | 


Hammersmith, — The Borough Oouncil have applied to the 
Highways C:mmittee of the London Oounty Council to receive a 
joint deputation from the Hammersmitb and Fulham Councils in 
reference to the proposal to pave with granite sstts the traska of the 
tramway between Hammersmith and Fulham, 
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Wakefield,—A case was recently heard in the police court where a 


man was charged for refusing to pay his fare while a passenger on a | 


tramear. Defendant said he was a workman, and asked for a work. 


man’s ticket, which was refused. He was convicted by the bench, | 
| four, as hitherto by the horse-drawn coaches, 


Weldite Limited.— We hear from Weldite Limited that they are | which comes from Bradford and Leeds to Patterdale during the summer 


prep»red to at once undertake welding or to suvply customers with the | 
nectssary welding portions so that they may do the work personally at | 
They assert that their patent is valid, and does nob | 


and ordered to pay a fine of 23, 61. and 12s. costs, 


favourable prices. 
infringe in any way upon any other existing patents, 


Scotswood-road to allow tramway extensions, 
reported to the City Council for their acceptance, and, if agreed to. 


extended route within the next two or three months, 


Warrington-Northwich light railway as to the application intended to 
be made to the Light Railway Commissioners for an order extending 
the time limit of the order of 1903, The committee recommend that 


the clerk be directed to dissent on behalf of the Council from the | 


proposed extension of time. 


Cardiff.—A breakdown occurred on the Cathays section of the 
electric tram service on Sunday night. One of the cars had just 
passed the Miskin-street section when the current was suddenly cut off 
and there was a shower of sparks from one of the posts, 
minutes Mr. David, the traffic manager, arrived on the sene, and the 
Service was again got into working order. The traffic manager 
attributed the breakdown to a fault occasioned by the excessive rain. 


Lowestoft,—A new scale of tramway fares as follows: from the 
North Station to Old Nelson-street, 1d.; from Old Nelson-street to 
Pier-terrace, 1d.; from railway station to Carlton-road, 1d.; Oarlton- 
rad to Pakefield, 1d.; through tickets for whole districts, 3d., will 
come into force in February. The tramways engineer’s (Mr. Bruce) 
report as to the cost of doubling the track from the Suffolk corner to 
dj Ds has been deferred by the Oouncil for further con- 
sideration, 


London Tramway Extensions.—Speaking at the annual meeting 
of the Crystal Palace Co., the chairman, Mr. Ernest Schenk, is 
reported to have said that the tramway and railway electrification in 
the vicinity of the Palace would considerably brighten the prespects 
of the company. He stated that the construction of the first instal- 
ment of the tramways at the Palace was now nearly complete, and 
that electric cars would be in all probability actuslly running to the 
Penge entrance from Croydon before the next general meeting. 


Kingsway Subways.—On Monday the subways were visited by 
the Tramways and Light Railways Association, and a trip was made 
on the electric trams as far as Southampton-row, where the tramway 
reaches the surface, The trams ascended the steep gradient of 1 in 10 
leading from the subway to Scuthampton-row without difficulty. The 
date for the opening of the tramway to the public is not yet fixed ; ib 
is understood that the Board of Trade have not yet finally passed the 
tramway, and that at present only two cars have been delivered, 


Croydon.—The report of the Tramways Committee presented to 
the Council on Tuesday contained an important recommendation 
authorising the committee to obtain tenders for the purchase of 15 
new tramears to replace those when the trams are taken over which 
were placed on the line by the lessees, the British Electric Traction Co. 
An amendment, which was moved and seconded, that instructions be 
given to the committee to negotiate with the British Electric Traction 
Oo. to ascertain the best offer from a financial point of view they could 
make, was carried after considerable discussion, 


Manchester,—A leakage of gas at the base of one of the poles 
which support the overhead equipment had a curious effect. The 
gas appears to have made its way into the hollow of the pole, and 
then to have become ignited in some way. The result was that people 
in the street were startled by seeing flames bursting out from the top 
of the pole. The electrical equipment became so heated that it was 
deemed advisable to stop the passage of cars. The services were blocked 
for a little while, but the tower repairing wagon from Hyde-road was 
quickly on the spot, and the flames were extinguished. 


Traffic Vibration,—Dr, A, Wynter Blyth, medical officer of health 
for Marylebone, reports that vibration consequent on heavy motor 
traffic and underground railways is affecting more or less seriously 
not only that borough, but the whole Metropolis along the main 
channels of traffic, Instances have occurred locally of absolutely new 
drainage becoming defective from fracture of the pipes. Dr. Blyth 
suggests that in certain situations where vibration is to be expected 
iron should be substituted for earthenware drainage. ‘‘Drainage,” he 
adds, ‘‘is a costly matter, and when once put down should not require 
renewal for at least a quarter of a century." 

Dundee,—At a meeting of the Town Oouncil, while the electrical 
engineer's report was under consideration, one of the members 
stated that the anomaly of giving special terms to the tramways must 
be stopped, and that more consideration must be given to the lighting 
consumers, who were charged 4d, a unit for current. On the cther 
hand, it was pointed out that, instead of being a loss, the tramways 
were actually bearing the burden of the lighting community, The 
Tramways Committee have decided to join with other corporations 
and tramway owners in approaching the Home Office Commissioner 
with a view to having tramway sheds exempted from the regulations 
originally intended to apply to locomotive and railwsy repair shops. 

Electric Motor Omnibuses for the Lake District,—A scheme 


will this week be completed for establishing a new service of motor 
omnibuses in the Lake District, The matter has been taken up by a 


In about 10 | 
| appear small at the -present time, but when the line comes to be 


| private syndicate, who, working in conjunction with the Ullswater 


Steam Navigation and Traction Oo., the owners of the steamers on the 
take, will place on the road between Penrith and Pooley Bridge three 


vehicles, thus enabling eight journeys per day to be made, instead of 
The passenger traffic 


months will also be developed by the running of a regular line of 
vehinles between Langwathy Station, on the Midland line, and Pooley 
via, Penrith, 

Poole.—The Railways Committee of the Council have reported 


| that the Board of Trade have approved the plans of the Poole and 


Newoeastle-on-Tyne.— The Tramways Committee and the Town | district light railway. The cost of the proposed line is estimated at 


Improvement Committee have agreed to the widening of a portion of | 
The matter will be | 


£96 498. The traffic manager of the Bournemouth Corporation has 
reported that in order to run the summer traffic on the Poole light 


the extension will be completed and cars will be runnirg over the | railway satisfactorily, it would be necessary to construct two new 


psssing places and lengthen two existirg passing places, The Council 


| have agreed to provide these passing places subject to the passing place 
Northwich.—The Highway Committee of the Rural District Council | 
‘have had under consideration a circular from the promoters of the | 


at the junction of Ringwood-road snd Parkstone-road being also 
extended, and the town clerk has been instructed to apply to the 
Board of Trade for permission to borrow the sum of £2,565. 5s, 5d, 
for the pu'poges of such works, 

Kingsway Tramway.—The shalluw underground tramway is 
practically ready for operation, but the Builder reveals a curious 
situation, Owing to lack of foresight, says cur contemporary, or to 
an unu:ual, and in this case unwise, impulse in the direction of 
economy, it is impossible for the ordinary rolling-stock of the London 
Oounty Council to enter the subway. Consequently, single-decked 
cars have been built specially for this szrvice. The disadvantage may 


extended and placed in communication with the southern system of . 
tramways, none of the cars now running on the latter will be able to 
pass along the new subway. Ic would be interesting to hear what the 
County Council have to say upon this point, 

Swindon —The Council have adopted the recommendation of the 
Electricity and Tramways Committee to make application for sanction 
to borrow £2,200 for the purchase of three additional tramears and 
the provision of the tramway turn-out for the temporary car-shed, 
The electrical engineer has been instructed to purchase, at the price of 
£25, a smoke-consuming apparatus which he hes had on trial during 
the last six months, The application of the employés in the elec- 
tricity and tramway departments for their wages to be increased 
—namely, stokers to 25s. per week of 48 hours, car cleaners to 
bd. per hour, tram conductors to 5d. per hour, engine drivers to 30s, 
per week of 564 hours, and that no tramway motorman be paid less 
than 6d, per hour—has been deferred pending further inquiries. 


District Railway.—It is proposed on Sunday next to inaugurate 
the automatic signalling system on the District Railway between 
South Kensington and the Mansion House, Already the system is 
in full working order on the outlying portions of their system up to 
and including South Kensington. Except at stations where there are 
junctions and cross-over roads, signal boxes will be abolished, and the 
signalmen distributed over the various branches of the service, It is 
hoped in another month's time to extend the automatic signal service 
to the Minories Junction, The proposed appeal to the Railway Com- 
missioners by travellers, about which we referred last week, has been 
suspended for the present in the hope that the new arrangement will 
solve the '' straphanging”’ difficulty and render the appeal unnecessary, 


Bournemouth. —The report of the borough electrical engineer shows 
that during the half-year ended Sept, 50, 1905, 897,000 units were 
generated, of which 798,685 were used for traction purprs’s. Formal 
notice has been served on the electricity supply company to provide 
increased power for the supply of electrical energy to the Poole light 
railway and extension, The company are prepared to give the increased 
supply, provided the minimum consumption is increased propor- 
tionately. The Council refuse to bind themselves in this regard 
further than they are bound by the agreement, but are ready to take 
all the electricity they required for working the light railways and 
tramway. On the recommendation of their Tramways Committee, the 
Town Council have decided to oppose the application for an order 
authorising a light railway from Branksome Park to Swanage. 


London Tramway Schemes, —The time for depositing memorials 
alleging non-compliance with the Standing Orders in the case of the 
first 100 Bills on the list of private measures to be promoted in the 
next session of Parliament expired on Tuesday. Three memorials 
were lodged against the London County Council Tramways Bills, by 


| the Shoreditch Borough Council, Willesden Urban D strict Council, 


and the Middlesex County Council, Against the London United 
Tramways Bill there were two memorials, by the Richmond Corpora- 
tion and the Middlesex County Council, On Thursday in next week 
the Examiners of Standing Orders in Parliament will commence their 
sittings for the purpose of hearing arguments on these memorials, In 
all 16 memorials have been handed in at the Private Bill Office, and 
such vigorous opposition betokens a busy time in the Parliamentary 
Committee rooms next session, 

New South Wales,—A recent number of the New South Wales 
Railway Budget contained a report of a statement made by Mr, 
Thos, Tait, chairman of the Railway Commissioners, embodying the 
views of the Commissioners on the subject before the Railway 
Standing Committee. The document set forth that the Commis- 
sioners were not opposed to the electrification of the existing steam- 
operated lines, They are of the opinion, however, that no obligation 
should be entered into nor expenditure incurred in respect of either 
the electrification of the existing steam lines or the construction of 
newly electrically-operated lines as feeders to the existing railways 
before a thorough investigation is held. It was estimated that the 
total expenditure required for the conversion of the St, Kilda line 


| to electric traction, and for the conversion of the six electric street 
| tramway lines, would be £256,559, 


68 


THE ELEOTRICAL ENGINEER, JANUARY 12, 1905. 


Middlesbrough, —The promotera of the proposed light railway 
between Middlesbrough and West Hartlepool have informed the 
Corporation of the former that they are prepared tə enter into an 
agreement with the Corporation as to the compensation to be paid to 
them in connection with their ferry rights, They say that technically 
the Corporation have no locus standi to oppose the scheme as ferry 
owners, but as undoubtedly the construction of the bridge would 
seriously sÍíf»ct their receipts from the ferry. they think it only reason 
able, whatever the legal positicn may be, that they should be prepared 
to deal with them in a liberal spirit. Obviously the simplest pla» 
would be for the Corporation to sell their ferry rights and the plant 
used for working the ferry, the company being put under an obligation 
not to open the bricge for traffic until the purchase was completed, 
The Ferry Committee of the Town Oouncil have authorised the town 
clerk to reply that the Corporation would be pleased to interview them 
if desired, | 

Oxford.—The tramways question formed the topic of another 
lengthy discussion at last wesk’s meeting of the Council, The point 
in dispute is whether, with the transference of tbe trams to the Oor- 
poration, and in the event of their Bill passing. they would have fall 
and complete powers to lease the undertaking t» a company, and to 
impcs3 upon thab company the whole liability of the construction of 
the undertaking. The city solicitor has emphatically stated that the 
Bill as it stands at present, gives the Corporation such powers, and 
applications have been made already by various companies, Mr. 
Sellon, in a letter to the town clerk, offered to introduce ‘' several 
it flaential interested parties.” The whole question, including that of 
running motor 'buses, has been submitted to a poll of the ratepayers. 
A sta! utory meeting of Oxford ratepayers on Weduesday night refused 
to spprove of the Oxford Tramways Bill by a large majority. It is 
contended by the opposition that the possibilities of the motor- 
omnibus had not been considered by the Council, and that the costly 
underground system, which for «esthetic reasons would be necessary io 
Oxford, could not possibly pay the interest on the proposed outlay of 
£132 000, Tho meeting was exceedingly uproarious, neither side 
obtaining a hearing towards the end. I is anticipated that next week 
a poll will be demanded. 


LIGHTING AND GENERAL. 


Wednesbury. —An electricity main is to be extended at a cost of 
£100. 

Yarmouth, —The suction pipe for the new condensing plant is to be 
put in at once, 

Birstall,—Sanction has been obtained to the borrowing of £2,000 
for electrical purposes, | 

Holborn.—The Council intend to 
Council (E:ectric Supply) Bill. | 

Birmingham —The Electric Supply Committee will report to 
City Council next month in favour of hiring cut electric motors, 

Swindon,—The number of consumers connected on Nov. 15 last 
was 440, as against 287 in the corresponding month of last year, 


Llanelly.—4An inquiry will be held shortly into the application for 
permission to borrow £6,000 in connection with the electric lighting 
scheme, 

Falmouth,—The plans and specifications for the proposed gene- 
rativg station for the electric light and the destructor have been 
approved, 

Change of Address.—Messre, John Hunter and Oo., mechanical 
and el-ctrical enginee:s, have removed to more extensive premises at 
11, Paradise-street, Liverpool, 

-Hove,—The Hove Electric Lighting Co. intend laying an electricity 
main on the west side of Lansdowne-street southward from the north 
side of Lansdowne-road for a distance of 130 yards, 


Sunderland,—The Electrical Supply Company have offered to take 
over the Oorporation's two power stations and pay the Corporation 
£12 000 a year, bat the offer has not been accepted. 


Newport Electrical Exhibition.—The electrisal exhibition which 
we noted in our last issue has turned out to be a great success, and tha 
local Press advocates that its time limit should be extended. 


Bradford-on-Avon, — Mr, G. Pearson has advised the Rural 
District Gouncil that, as they had clay in the district, it would be 
better to have the cables laid in bitumenised wooden troughs, 


Stalybridge.—The Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board have resolved that a main be laid 
from Manchester-road, Moss‘ey, to the Britannia Spinning Co.’s mill, 


Warrington,—The Lancashire Electric Power Co.'s Bill contains 
a clause which would enable them to supply current within the area 
of supply of the Corporation, and the Council will oppose the insertion 
of such a clause, 

Tiverton,—At the last Town Council meeting a letter was read from 
the National Electricity Supply Corporation stating that they did not 
intend to proceed with their order for Tiverton this session owing to 
pressure of electrical work, 

Stock fxchange,—Application has been made to the Stock 
Ex^hapnge Committee to allow Commercial Cab'e Co.’s further issue 
of £164 824 sterling 500-year 4 per cent, debenture stock (redeemable) 
to be quoted in the official list, 

Ashton,—Since the electricity department was established very 
satis:actory results have been achieved. While there was a deficit in 
1902 of £907, there was a surplus on the year just closed of £2,407, 
agains a surplus in 1904 of £1,270. 

Worcester.—Consideration of a clause to be inserted in the pro 
posed Shropshire, Worcestershire, and Staffordshire Electric Power 


oppore thé London County 


the 


| the previous year. 


Bill to prevent the company supplying electricity in Worcester and 
the neighbourhood is before the Electricity Committee, 


Porthcaw1,—A fire broke out on the 5th inst. at the electric light 
works behind the Esplanade Hotel, The inmates of the hotel were 
aroused, but the flames were subdued before they reached the hotel 
itgalf. It is reported that the electric light building was gutted, and 
much valuable plant destroyed. 


South Stoneham,—The Guardians have received a letter from the 
Sholing Ratepayers’ Association protesting against the proposal to 
l:ght the workhouse with the electric light at a cost of £2 000, and 
calling upon the Guardiars to withdraw their proposal, The matter 
will come before the Board next week. 


Pitlochry.—The telegraph line is being extended fro n Strathtummel 
to Tummelbridge. Some delay has cceurred in connection with the 
introduction of the telephone owing to the disspproval of the Dunkeld 
merchants of the proposed local area, 
prebability of the wires being laid from Kirkmichael, 


Pontypridd —A motion that the charga for electric light at all 
places of worship should be at a flat rate of 3d. per unit instead of 
144. per unit, and 61, bstween the hours of 6 and 8 p.m., has been 
defeated, Mr. Teasdel, the electrics] engineer, being of opinion that it 
would not piy the Council to cell at less than 44d, per unit. 


Barton —The Urban District Council have been informed by the 
Postmaster General that he would be only too pleased to connect the 
town with the telephone service if sufficient subscribers could be found 
to justify the undertakirg. A canva:scr, twice visiting Barton, had 
only received 21 prom'srs, wkereas between 45 and 50 were required. 


Gillingham —The engineer's last report gives a total of 47,775 
8-c.p. lamps with 266 consumers connected, and new applications for 
the rquivalent of 244 8 c.p. lamps, The Oounc'] have sgreed to supply 
the Kent Electric Power Oo. with electricity in bulk from March 17, 
1905, when the present agreement expires, to Aug. 31, 1906, at 211. 
per Beard cf Trade unit, 


London Gazette,—A meating of the members of the Hampstead 
Electric Supply Co, will be held at 5, Coleman-street, London, E.O., 
on Feb, 7, to show manner in which winding up has been conducted, 
Mr. E. L. Hovgb, Bankruptcy-buildings, Carey-street, London, W.O., 
has been released from trusteeship in the estate of A, E. Brooks, 
electrical engineer, 110, Cheapside, London, 


Cannock,—The Urban District Council have received a petition 
from the Hednesford Tradesmen’s Association protesting against the 
spending of £3.000 on an experimental scheme of electric lighting for 
the centre of Cannock or Hednesford, and stating that they would 
welcome the sale of the provisional order, The letter has been 
referred to the Electric Lighting Committee, 


Dewsbury.—The consumption of electricity keaps on the increase, 
During the four weeks ended Dec. 16, there were 62 220. units used 
for lighting purposes and 38 825 for tramways, as against 52 559 unita 
for lighting and 39 433 for tramways in the corresponding period of 
The consumption of gas shows a ce;line for the 
same period from 27 595 500 cubic feet to 26,010 OCO. 


Battersea,—The following particulars are available relative to 
applications for the supply of electrical energy to premises within the 
borough. incladieg the Oouncil’s buildings—viz.: Quarter ended 
Dec. 19. Lighting — 844 applications; 816 actual consumers; 
applied for, 62555 8-c.p.; actually supplied, 56,772 8-c.p. 
Motive power—applied for, 985 h.p.; actually supplied, 752 h. p. 
All these figures show increases over the preceding quarter, 


Turbine Orders.—That the adoption of stsam-turbines in thia 
eountry is making satisfactory headway would seem to be borne ovt 
by the orders which Messrs, Willans and Robinson have in hand. 
Whilst the firs& Willans turbine was not ordered till the beginning of 
1904 (after which drawings, patterns, etc., had to be made), the end 
of 1905 found this firm with no less than 30 000 kw. of turbines under 
construction in their shops and at work outside. The largest which 
has been built to crd:r is for 5,000 kw. normal rating (which is the 
large single flow Parsons type turbine constructed in this country. 
In addition, Messrs, Willans and Robinson have in haud, or have 


Ti 


Ib is now stated that there is a 


already set to work, s'x 5,000-kw,, seven 1,00)-kw,, and 13 1,000 kw. 


turbine, 


West Ham.—lt appears that manufacturers and contractors for 
electric motors are not doing very much business amongst power con- 
sumers in West Ham on accoun’ of the difficulties experienced with 
single-phase motors, but ib is stated that for the purpose of power 
supply in this district two-phase motor installaticns are being put in 
at present, and are temporarily running on the single-phase circuits, 
snd, according to the rapidity with which the load increases, two- 
phase supply will be introduced, A suggestion of the electrical engi- 
neer to allow wiring contractors a special rate because they are adver- 
tising the sale of e'eotricity, as well as the means by which elec'ricity 
could be used for lighting, cooking, heating, power, etc., in order to 
induce them t» make the most brilliant display possible in their show- 
rooms, has been referred to the town clerk for his opinion as to the 
power of the Council to adopt the engineer's suggestion, The elec- 
trical engire»r has submitted a report as to the desirability of reducing 
the present charge for lighting and power under certain conditions to 
flat rates of 3d. per uvis for lighting and 1d. for power, and has been 
asked to prepare a more detailed rep2rc upon the matter, and also 
report whether itis desirable to make a reduction to a universal flat 
rate of 51. for lightiog and 1d. for power, The telephone wires in the 
home subway at Plaistow Hospital are to be renewed and encased in 
steel tubing. The work will be carried out by the electricity depart- 
ment, and in connection therewith the borough ergineer has been 
instructed to arrange for the improvement of the subway vent lation 
by the provision of three additional 9in. bends, 
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Concert and Danco, —The Electrical Trades Union (London Branch) 
will hold a subseription concert and dance on Jan. 19, 1906, in the 
concert hall, Club Union-buildings, Clerkenwell-road, E.O. Mr, J. G. 
Dibbin, 14, Matthews-street, Batters:a, S. W., is the secretary. 

Glasgow, — Repairs to the National Telephone Co.'s switsh- 
room plant at the Royal Exchange, recently destroyed by fire, have 
proceeded so rapidly that the company was able last week to reconnect 
a sufficient number of subscribers to enable the exchange to be 
reopened, 

Dunfermline.—The footing which the Fife Electric Power Co, has 
obtained in Dunfermline has bəgun to raise several interesting 
questions as to the rights which the company have acquired by Act 
of Parliament, They have recently erected two lamps of 100 c p. 
near the centre of High-street, and the Oorporation are inquiring by 
whose authority they have been so Cisplayed beyond the line of 
frontage, 

West Hartlepool —A discount of 25 per cent. is to be allowed for 
all current consumed hy any customer for lighting purposes above 
1,500 units per quarter, subject to payment of the amount within a 
month after demand, this arrangement to come into operation from 
April 1 next, 
to lighting consumers will be at the rate of 1d, per unit, to take effect 
from April 1, 

Luton.—The electrical engineer's last report states that since 
Dec. 1 last 51,522 units had been generated, an equivalent of 
420 8-c.p. lamps connected, making a total of 291 consumers with 
17,981 lamps and 106 motors of 496 h.p, The number of units 
generated showed an increase of 60 per cent. over the number 
generated during the corresponding period of 1904, and at the 
present time applications were in for over 500 additional lamps and 
70 h.p. in motors, 

Bangor.—The last report of the Lighting Committee for the five 
weeks ended Dacember gives the following figures: lamps connected 
Nov. 30, 1905, 10,857; lamps added durieg November, 1905, 382; 
total lamps connected Dec. 30, 1905, 11,249; Board of Trade uni:s 
sold during December, 1905, 20,993; ditto, 1904, 17,803; increase, 
5,190; percentage increase, 17/9 per cent ; aggregate units sold to 
end of December, 1905, 97,191 ; dicto, 1904, 81,962 ; increase, 15,229 ; 
percentage increase, 18 6 per cent. 

West Bromwich.—It has been decided to reduce the price of 
current for motors, and also to increase the discounts to large con- 
sumera for power purposes, The Oouncil have approved of new rates 
for large power consumers as under, the present rate being ld. per 
unit: 0:975d,. per unit on quantities of 6,250 units per quarter, 0:95d. 
per unib on quantities of 12,500 units per quarter, 0 935d. per unit on 
quantities of 18,750 units per quarter, 0'9d, per unit on quantities of 
25,000 units and above per quarter. 


Walsall —The Town Council at their last meeting discussed a 
recommendation to apply for a loan of £135,000 for electric extensions 
required to meet the demand for electric current next winter. The 
electricity undertaking made a larger income than ever last year, 
notwithstanding reductions of price in 1904 amounting to £2,000 
The cost per unit of electricity is now 221, per unit, Eventually the 
sulject was referred to the General Purposes Committee, it being 
unaerstood that the balance-sheet in the meantime would be presented. 


Brighton.—Sanction has been received to the application of the 
Town Council to borrow £5,909 for the purchase of the Star Foundry 
site, and for the erection thereon of buildings in connection with their 
electric light undertaking. The Board state in regard to the drainage 
arrangements of the proposed buildings, that they are advised that al! 
soil drains should be laid in straight lines, with an inspection chamber 
af each junction and change of direction. Consideration of the appli- 
cation tor sanction to borrow £38 500 for purposes of electric lighting 
has been deferred pending the receipt of further information. 


Longton.—The output of electricity during the four weeks ending 
Dec. 21, 1905, was 13,775 units, being an increase of 20 per cent. over 
last year. The following scale of charges has been adopted for 
electrical current for motive power (to be consumed between the hours 
of 6 a.m. and 6 p.m.): 1 to 500 units, 24d, per unit per quarter ; 
501 to 1,000 units, 24d. per unit per quarter; 1,001 to 1,500 units, 
2d, per unit por quarter; 1,501 to 2,000 units, 124. per unib per 
quarter; 2,001 to 10,000 units, 14d. per unit per quarter. The 
charges for electric lighting will be further considered at another 
meeting. Extensions of cables at a cost of £460 are proposed, 


Ayr.—The last report of the burgh electrical engineer, Mr, Roland 
Marshall, is as follows: '' The works have run satisfactorily during 
the month, and the following progress has been made—viz,: Number 
of consumers as per last report, 957; number of consumers connected 
during month, 5 —total, 962. Number of lamps connected as per Jast 
report, 40,559; number of lamps connected during month, 464— 
total, 41,025. Number of motors connected as per lasb report, 42; 
number of motors connected during month, 1—total, 45, Units 
generated as per last report, 616,205; units generated during month, 
158,215—total, 804,418 ; units generated for corresponding period last 
year, 802,891—increase, 1,527.” . 

Darlington.—The electrical engineer in his last report states that 
the number of units generated for lighting and power during 
November was 69,879, an increase of 13,320 units compared with the 
corresponding month in 1904, E'ght new consumers had been con- 
nected during the month. Applications had been received from 22 
intending consumers, who would require 3,276 lamps, On the recom- 
mendation of Sir A. B. W. Kennedy the maximum demand system 
has been adopted. The following scale of charges for electrical energy 
to be used in works and factories for power purpos3s has a!so been 
agreed to: lid. per unit for the first 500 units per quarter; lid. per 
unit for the next 4,000 units per quarter; and 1d. per unit for the 
remainder, 


The charge for current for heating and cooking purposes . 


Aylesbury.—At a special meeting of the Urban District Council 
the following memorandum prepired by the clerk on the Mutual Elec- 
tricity Supply Oo.’s draft provisional order was adopted: ‘‘ Public 
streets—Substituta the words ‘serious emergency’ for the word 
‘emergency.’ The words ‘and wear and tear of tools" to be insarted 
after the word ‘supervision,’ Compulsory area—The comoulsory area 
to be extended from Railway-street to the junction of High-street with 
Walton-road and mains to be laid ali round Market-square and 
Kingsbury., Maximum price—The maximum price to be 7d per unit. 
Transfer to local authori:y—The committee suggest an option of 
purchase by the local authority at the expiration of 28 years from 
commencement of supply.” 


Hammersmith —Arrangements for the loau of £13,700 required 
for the provision of additional electrical machinery have been com- 
pleted. The Eectricity and Lighting Oommittee has reported that 
the premises of 22 additional consumers, representipg à maximum of 
4,028 8 o.p. lamps, have brea connected to the mains; that six 
consumers have been disconnected; and that the present number of 
consumers taking current from the mains is 1,762. The engineer has 
reported that very satisfaci: ry experiments have been carried out with 
the '' Hotehki:s " boiler cleaner, whereby a large quantity of mud has 
been extracted from the wat r. It is proposed to fit the apparatus 
now on trial to No. 8 (Davey-Paxman) boiler, and to arrange in the 
near future for timilar appliances to bə fitted to all the new boilers, 
and this apparatus is to be purchased at a cost of £57. 15:, 


Bournemouth —In consequence cf an interview the town clerk had 
with Mr. W. Howe, district manager of the National Telephone Ooa., 
as to the amount payable to the Corporation by the company in 
respeot of exchavge connections withiu the borough unde: the agree- 
ment between the company and the Corporation, it has been decided 
to press for the payment of 5s. in respect of each subscriber —that is, a 
further sum of £19 5:. for subscribe s on party lines as at March 31, 
1904, The amount paid by the company for lines connected as at 
March 31. 1904, is £204 in respect of 816 lines, includiog party lines, 
each of which is counted as one, and paid for accordingly. whereas the 
Oouncil claim that, inasmuch as the agreement provides that the 
company should pay ''an acknowlelgment of 5s. per annum in 
respect of each connection to an exchange subscriber within the 
borough," the amount payable is 5s, for «ach subssriber to each party 
line. 


Morley.—At the last Town Council meeting the Elect-isity Oom- 
mittee presented the following report: ‘'The committee further con- 
sidered the s:heme submitted by the borough electrical engineer for 
utilising the water from the public baths for feeding the boilers at 
the electricity works, The estimated cost of providing a tank and 
pump is £200, and the net annual saviog in the cost of water is esti- 
mated at £25. The committee, whilst they appreciate the efforts of 
Mr, Ellis to reduce the works cost, feel that ıt is not desirable at 
present to proceed with the scheme." Anu amendment that the minute 
be referred back was carried. Mr. Ellis reported that the total output 
from the electricity works during the month of November was 20,928 
units, as compared with 19,520 the same month the previous year, 
showing an increase of 1,608. The units sold to consumers by meter 
was 15 230, as compared with 15 666 the same month of 1904, 
being an increase of 1,564. The lamps connected during the mouth 
numbered 220, the total number of lamps connected up to date being 
13,384. 


Motor-Controlling Apparatus.—We are informed that the 
Stu: tevant Engineering Co., of 147, Queen Victoria street, have handed 
over the entire control of the electrical side of their business, which 
now manufactures and sells the ''Igranic " motor-controlling appa- 
ratus, to the Adams Manufacturing Co., of the same address, who 
have extensive works at Bedford. Mr. A. H. Adams, as director of 
the Sturtevant Engineering Co., has for some years devoted a great 
deal of his time to the development of that branch of the Sturtevant 
Oo.'s business connected with the sale of motor-controlling 
apparatus. The rapid growth of this business called for increased 
manufacturing facilities, and the Adams Manufacturing Oo. has been 
formed expressly for the purpose of manufacturing and selling 
* Igranic" motor-controlliag gear and the ‘‘ Adams-Hewitt” petrol 
motorears, An up-to-date works have been built at Bedford fitted 
throughout with the most modern machine tools and labour-saving 
appliinces, a large portion of which will be specially laid out and used 
exclusively for the manufacture of ‘‘Igranic” rheostats, The 
personnel of the business will remain exactly as heretofore. 


Lowestott.—The Electric Lighting Committee’s last report shows 
that duriog December one new consumer was connected to the 
mains, representing 20 8.c.p. lamps, There are now connected t» the 
mains 661 consumers, representing 35,668 8-c.p. lamps. Mr, fry 
moved and explained the accounts of the undertaking for the past 
year, These showed that the undertaking was rapidly on the up grade, 
and their prospects were good. Their income had been £11 688, 
against £9 929 in 1904—an increase of £1,760. They had had an 
increase of £1,400 from private consumers —a very satisfactory feature, 
They had made a net profit of £4,159, against £2,332 the previous 
year—almost double—but their capital charges swallowed that up. If 
they bad been an ordinary commercial undertaking, they could have 
paid 64 per cent, dividend on their present capital—266,600. Their 
expenaiture had been £7,548, £49 less than last year, although they 
had generated 145,000 additional units, and that saving was largely 
due to the reduction in the consumption of coal with the new boilers, 
After paying all capital charges they had a deficit of £550, as com- 
pared with £1,471 last year. They had lately agreed to let the trams 
have current at id, per unit less than intended at the beginning of the 
year; but for that their deficiency would only have been £175. He 
thought their capital expenditure would now cease for some years ; 
they had splendid machinery and plant to meet all possible require- 
ments for some time, though they might have some outlay for cables, 
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PROVISIONAL PATENTS, 1906. 


JAN. 1, 

Improvements in electric car 
swivelling heads for same, 
chambers, Albert-street, Derby. 

Improvements in electric resistances, contacts, and 
the like. Henry Srafforà Hatfield, care of the Beison 
Mauvfacturing Company, Lewes road, Brighton, 

Improvements in automatic circuit-breaking appliances 
for overhead trolley and other electric wires or 
cables. George Hall Sidebotham, 4, Corporation-street, 
Mar chester. 

Improvements in or relating to electric cable con- 
ductors. William Ernest Hitsh, 14, Abbey-road, 
Oxford. 

Improvements in fuse plugs. Percy Quinton Lawrences, 
Old South Building, Boston, Massschusewts, U.S.A. (Date 
applied for under Patents Act, 1901, Feb. 8, 1905, being 
date of application in United States.) (Complete specifi- 
cation. ) 

Use of a special active material for manufacturing 
accumulators, Charles Jeantaud, 613, Birkbeck Bank- 
chambers, Holborn, London. (Date applied for under 
Patents Act, 1901, Jan. 5, 1905, being date of application 
in France.) (Complete specification.) 

Improvements in connection with the regenerative 
control of electrically-propelled vehicles. John Smith 
Raworth, Qaeen Anne’s-chambers, Westminster, London, 

A magnetic differential gear for automobiles, Emile 
Rousseau, 25, Leonard-street Oity-road, London. 

Improvements in the electrolytic manufacture of metal 
wire, strip, or the like, Sherard Osborn Cowper-Ooleg, 
4, South-street, Finsbury, London, 

An improved process for the electrolytic manufacture 
of metallic wire or strip. Sherard Osborn Cowper-Coles, 
4, South-street, Finsbury, London. 

Improvements in the electrolytic production of metallic 
strip. Sherard Osborn Oowper-Coles, 4, South street, 
Finsbury, London. 

Improvements in the manufacture of copper wire, 
strip, or ribbon, Sherard Osborn Cowper-Coles, 4, South- 
street, Finsbury, London. 


JAN. 2, 

Improvements relating to electric furnaces, Charlis 
Ernest Pettis, 72, Alleyn-road, West Dulwich, London. 

Improvements in electric furnaces,  Oharles Ernest 
Pettit; 72, Alleyn-road, West Dulwich, London, 

An improved mouthpiece for telephones and speaking 
tubes. George Johnston Smith, 52, COhancery-lane, 
London. 

A process and apparatus for electrolysis of alloys, 
fused salts, solutions, ores, or chemical compounds. 


trolley poles and 
James Cowley, Imperial- 


Edgar Arthur Ashcroft, 111, Hatton-garden, London, 
- (Complete specification.) 
Improvements in circuit closers and  breakers, 


Franklin Wise Howorth, 46, Lincoln’s-inn-fields, London, 
E Winton, United States.) (Complete specifica. 
tion. 

Improvements relating to tho regulation or control 
of electric motors. Johnson-Lundell Electric Traction 
Company, Limited, and Johan Gustaf Viktor Lang, 7 
Southampton-buildings, Ohancery-lane, London. | 

Improvements in and relating to signalling systems. 
The British Thomson - Houston Company, Limited, 83, 
Cannon-street, London. (The General Elect:ic Company, 
United States, ) 


JAN. 3, 

An improved are lamp. Albert Jozeph Pool, '' Hazel. 
wood,” St. Julisn’s-terrace, Caerleon-road, Newport, Mon, 
Improvements in vapour electric converters. Percy 
Holbrook Thomas, Westinghouse Patent Bureau, Westing. 
bouse-building, Norfolk-street, Strand, London. (Date 
applied for undar Patents Act, 1901, Jan. 13, 1905, being 
date = application in United S:ates.) (Complete specifica- 

tion, 

Improvements in mercury vapour electric lamps 
Charles Andrew Lee, 18, Southampton-buildings, Chancery- 
lane, London, 

An improved method of and means for obtaining and 
working electric currents of high periodicity. S:dacy 
George Brown, 7, S:uthampton-buildirg*, Chancery-lane, 

. London. 

Improvements in electrically-operated photographic 
copying apparatus, Octo Lienekempf, 31, Bedtord- 
street, Strand, London. (Date applied for under Patents Act, 
1901, Oct, 23, 1905, being date of application in Germany.) 
(Complete specification. ) 

Improvements in single-phase alternate-current com- 
mutator motors. Valere Alfred Fynn 70, Chancery lans, 
London. (Date applied for urder Patents Act, 1901, 
April 15, 1905, being date of application in Germany.) 
(Complete specification, ) 


234. 


250, 


290. 


292, 


295. 


302. 


342. 


351, 


368, 


374. 


376. 


377, 


378. 


385, 


396, 


398. 


418. 


Improvements in galvanic cells, Heinrich Adolf 
Emanuel Wilhelm Ludwig  Femerling and Friedrich 
Wilhelm Porscke, 31, Bedford-street, Strand, London. 

JAN, 4. 

Improvements in automatic switches for overhead 
electric tramway systems, Emmett Earnshaw, Penny 
Bank-chambers, Halifax. 

Improvements in controlling devices for electric 
motors, The British Thomson- Houston Company, Limited, 
85, Cannon-street, London. (The General Electric Com- 
pany, United States, ) 

Improvements in or relating to high-pressure elec- 
trical apparatus, Alfred Julius Boult, 111, Hatton- 


garden, London. (Franz Josef Koch, Germany.) (Com- 
plete specification. ) 
Improvements in telegraphic transmitters. George 


Croydon Marks, 18, Southampton-buildings, Ohancery-lane, 
London. (Richard Warren Barkley, United States.) 

Improvements in electricity meters. Siemens Bros, and 
Co., Limited, Birkbeck  Bank.chambers, Southampton. 
buildings,  Chancery.lane, London. (Siemens-Schuckert- 
werke, G. m. b. H., Germany.) (Complete specification.) 

JAN, 5, 

An improvement relating to the tremblers of induc- 
tion coils, Stanley James Watson and George Herbert 
Smith, 506, High Holborn, London, (Complete specifica- 
tion.) 

Improvements in electric motors of variable speed. 
Silvanus Phillips Thompson, Morland, Chislett-road, West 
Hampstead, 

Improvements in electrical switches. John Whyte, 37, 
Ohancery-lane, London, (Complete specification. ) 

An improved thermal electric switch. William Van 
Doren Kelley, Birkbeck Bank-chambers, Southampton. 
buildings, Ohancery-lane, London. (Date applied for 
under Patents Act, 1901, Aug. 30, 1905, being date of 
application in United States.) (Complete specification.) 

Method of and apparatus for influencing an electric 
circuit in dependence upon the load of a continuous« 
current motor situated in another circuit, Siemens 
Bros, and Co., Limited, BirkLte:k.ehambers, Southampton- 
buildings, Chancery-lane, London. (Siemens - Schuckert- 
werke G. m, b. H., Germany.) (Complete specification.) 


Improvements in fluid pressure brakes, Siemens Bros, 
and Co,, Limited, Birkbeck Bank-chambers, Southampton« 
buildings, Chancery-lane, London. (Siemens und Halske 
Akt.-Ges., Germany.) (Complete specification.) 

Improvements in electrical signalling apparatus, 
Siemens Bros, and Oo., Limited, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery.lane, London. (Siemens 
und Halske Akt,-Ges., Germany.) (Complete specifica- 
tion. ) 

Improvements in and relating to electric measuring 
apparatus. The British. Thomson-Houston Company, 
Limited, and Frank Holden, 85, Cannon street, London, 

JAN, 6. 


Improvements in automatic circuit makers or breakers, 
John Grice Statter, Norfolk House, Norfolk-street, 
London. 

Improvements in electrical indicators. 
Williams, 5 John Dalton.street, Manchester. 

Improvements in casings for electric are lamps. 
Frederick William Edward. Schuer, 65, Ohancery-lane, 
Lendon, (Complete specification.) 


Harry Dixon 


COMPLETE SPECIFICATIONS ACCEPTED, 


21116. 


184, 


191. 


210 
400, 


839. 


1968, 


2341, 
3346 


3360. 
3562, 


To be published Jan, 25, 
1904. 

Mechanism for imparting varying degrees of longi 
tudinal and rotary motion applicable to a pointer, 
contact arm, or the like for use in printing telegraph 
instruments, automatic telephone switches, and for 

. other purposes. Hanson. (D.te applied for under Inter- 
natio;al Convention, Oct, 1, 1903.) 

1905. 

Compensating single-phase alternating-current com- 
mutator motor, Araold and La Oour, (Date applied for 
under International Convention, Jan. 4, 1904.) 

Means for adjusting the effective lengths of flexible 
connections for gas pendants and steam or other 
flutd or electrical conductors, Quincey and Harrison. 

Electric arc lamps. Ridings, 

Means or apparatus for periodically actuating electric 
switches, valves, levers, or the like, Harrison. (Albert 
and J. M. Anderson Manutacturing Company.) 

won storage battery negative pole plates, Boult, 

ml n. 
eni carrying lamp. Bucher, 

Brush-rocking gear for dynamos, Leitner and Hill, 

Method of and apparatus for electrically oxidising 
atmospheric nitrogen, Lake. (Helbig.) 

Sight magnetic compasses, Bentley. 

Electric are lamps, Eckstein and Angold, 
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3899, Motor meters for continuous and alternating electric 
currents, Kóstermann, 

4375. Dynamo-electric machines, Pohl, Pohl, and Pkcenix 
Dynamo Manufacturing Company, Limited, 

4967, Braking arrangements of electric motors, Scott. 

6271, Electric switches,  Bonnella and Bonnella, 

8221, Process for the electro-metallurgical manufacture of 
metals or alloys free from carbon. Gin. 

8994, Process for insulating electric wires and cables. Cie, 
Française de l'Amiante du Cap, (Date applied for urder 

International Convention, May 10, 1904 ) 

9347, Systoms of control for magnetie cluteh speed-changing 
gears applicable more especially to self-propelled 
vehicles, | Biitish Thomson-Houston Company, Limited. 

(General Elestric Company.) 

10949. Insulation for electric commutators, Me rowsky. 

11407, Electric heating apparatus, Teuber, 

12205, Means for joining up two or more electric circuit wires 
or like conductors. Verity’s Limited and Pipkin. 

15242. Sparking plug for electric ignition for use with oil, gas, 
and petrol engines. Scotchmer. 

16079, Interrupters for making and breaking electric circuits, 

i Davis. 

17881, Electric warning devices for doors, lids of deed boxes, 
and the like, Roeseke, 
18620, Slow-speed operating mechanism for electric motor 
| starters and like resistance switches,  Verity'a Limited - 
and Gott, 
19372, Electrically-operated electromagnetic valves, North. 
cott, Townsend and Hoegerstaedt, 
19719, Reflectors for electric arc Jamps, Ely and Grote. 
21173. Installations for electrically igniting the charges of 
internal-combustion engines, Nicholson. 
COMPANIES’ STOCK AND SHARE LIST. 
Name. ron Last price. 
Commercial and Industrial.— £ £ 
Alliance Electrical Co.,5 per cent. Cum. Pref., Nos. 1-70,000 1 3-1 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 000 1 4-3 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 64-7 
6 per cent. Cum. Pref., 1-100,000 ........... .... 5 59-64 
—— —— 4} per cent. Mortgage ‘Debentures Suite gin wap PE QS 100 103-106 xd 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
B eggs etc" 100 98-100 
British Westinghouse Elec. and Manuf. 6 per cent. Pref., 
2191001-570,000. hess edt wid Sean x eati ege CER X Ri Sedes. 13-24 
4 per cent. Mortgage Debenture Stock .......... 100 18-85 xd 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 4-4 
——— Non. Cum., 6 per cent. Pref. .................... 2 li-'$ 
44 per cent. Ist Debenture Stock .............-.. 100 96-100 
44 per cent. 2nd Debenture Stock................ 100 84-86 
Callender's Cable, Debentures................ eee 100 107-109 xd 
Ordinary. viles eieh raa aN aa wees i ERO CA 5 11-12 
5 per cent. Pref, oes seus ands dev wauk ewer 5 58-54 xd 
Crompton ABd C, sc cis Vaan tee Su e doe p weed 5 2-24 
5 per cent, Debentures..................eeeeeeee 100 . 97-100 p.c. 
Edison and Swan United, * A" Shares, 1-99,261 .......... 3 13-1 
** A" Shares, 0l- 017,129 ........ 5 21-24 
'—— — 5 per cent. Debentures.......... eee eene 100 92-97 
4 per cent. Deb. Stock, Red. ................ e. 100 86 88 xd 
Electric Construction, Nos. 1 to 112100 | v i ewe ker es 2 i-i 
7 per cent, Cumulative Pref. LOLLIS 2 13-23 
4 per cent. Perp. Ist Mort Deb. ................ 100 92-95 
Ferranti Limited, ò per cent. 1st Mort. Deb. Stock, oe 100 .. 90-93 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 9.94 xd 
— 4 per cent. lst Mort. Deb. Stock ................ .100 .. 96-100 
W. T. T. Henley's Telegraph Works, Ordinary .............. 5 .. 124-134 
—— — 44 per cent. Preference............ cece cece ee eene 6 .. BB 
45 per cent. Debentures .................... ee. 100 .. 109-111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 18-19xd 
— —— 4 per cent. Debentures.............. «eee 100 . 99-102 
Parker, Thos., Limited, Ordinary .................eeeese. 10 10-104 
Telegraph Construction and Maintenance................ 18 33-35 
——— 5 per cent; Bonds sisse sese ht ete eae n 100 100-102 xd 
Electrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary .................. 10 128 124 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 104-102 
6 per cent. Cum. Second Pref., 15, 001-22,500 .... 10 114-124 
44 per cent. Debenture Stock, 9:75 RAND 100 105-107 xd 
Bromley (Kent) Electric Light and Power Co ........-- 5 01-03 
45 per cent. 1st Debenture Stock, Red. .......... m 102-105 
Brompton and Kensington, Ordinary .................... ei 94 
7 per cent. Preference ........... e o rro : 9-94 
Calcutta Electric Supply Corp., Ordinary, Nos. 1- 60,000 . 5 9-94 
os. 50,001-00,000. Li coedese dra e rep hr 5 83-91 
Cambridge Electric Supply Company, £10 Ord.  ........ 8 124-154 
Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 102-105 
Charing Cross, West End, and City Electric Supply, Ord., 
TG 3,000 erc TERRENI S 53-603 
44 per cent. Cum. Pref., 1-800000 ................ 61-53 
—— — 4 per cent. Debenture Stock, Beds, rie taceo 100 101-105 
* City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 48-4z xd 
—— ditto (1905) 40,001-80,000 .. ........ 5 H "i xd 
Chelsea Me ng arc vadedioteevucseekees 5 
44 per cent. Debentures .............. eene 100 .. 108. no xd 
City of London, Ordinary............ ccc cece cece ehe 10 .. 11-12 
6 per cent. Cumulative Pref................. esee 10 .. 184-14 
6 per cent. Debenture Stock .................. s. op . 122-126 xd 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. . 101-105 xd 
County of London Electric Supply, Ordinary ............ à 84-94 
6 per cent. Cum. Pref. .......... cece ccceeccces 10 .. 12ag-12g 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 110-115 xd 
44 per cent. 2nd Debentures Prov. Certs. ........ 1 101-103 
Edmundsons' Electricity “orporation, Ordinary, 1-50,000.. 5 01-03 
6 per cent. Cum. Pref, .............. cerent 5 .. 53-6 
44 per cent. First Mort, Déb becca one es eased es 100 . 10/-109 
Electric Lt. & Traction Co. of Aust.,6p.c. Cm. Pf., $ 80, 000 695 m 24-5 
—— 5 per cent, Debenture Stock, Red, seas asas csosao 100 ow 85-90 xd 


Amount 
Name, paid. 
£ 
Folkestone Electric Supply, Ord. Nos, 1-10,000 .......... 9 
44 per cent. First Deb. Stock, Red............... 100 
Havana Electricity, 1-15,000 ...... cece ce ee eens 10 
Hove Electric Lighting, Ord., 1-13,000 .................. 5 
Isle of Wight Elec. Lt. and Pwr., 44 p.c. Db. Stk. Red. .... 100 


Kalgoorlie Electric Power and Lighting, 6 per cent. Cum. 
Prete, 1-150, 000 -esseere cesen eat wewanecenaes soa 
Kensington & Knightsbridge Elec. Lt., Ord., 1-21,000 . 5 

Kensington and Knightsbridge and Notting Hill, 4 per 
cent. Debenture Stock Red. ...................... 100 

Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 

London Electric, Ordinary ..... ME Pn DNE ó 


5-per cent Pref. os sos in bs bs Rea Rer ao ena 5 
4 per cent. lst Mortgage Debenture Stock, Red... 100 
Metropolitan Ordinary, '00,001-300,000 .. ............... 9 
42 per cent. First Mortgage Debenture Stock.... 100 
44 per cent. Cam. Pref. ................ ee eee 5 
os per cent. MOD Debenture, Reu i ces 100 


Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. . — 
Newcastle-upon-Tyne Electrio Supply, Ordinary, 1- 57, 009 5 


00.,-D1,0:0- 10,000. eere ose Ea E cera Ee ates 5 
5 per centi Prefs 1512009) | gies sana im EQSETR outs 5 
SOY AUBUTHBTS T qr 5 
Notting Hill Electric Lighting ee Tr rere i 
4 per cent. First Mort. Debs. Nos. » 900 (Reg.) . 

Oxford Hlectric, Ordinary, 1-96 and 40-14,310 ............ 
4 per cent. Debenture Stock .................... 100 

Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures  .................. cee 100 
Smithfield Markets Electric Supply, Ord. 1-12,000 ...... 5 
——— 4 per cent. Debenture Stock ............ 0 ccc cee 100 
South London, Ordinary .......... 0... cece eee 5 
South Metropolitan Electric Light and Power, Ord. ...... 1 
——— 7 per cent. Cum. Pref, ............c.ceceeeecaeee ld 
— — 44 per cent. lst Mort. Deb................. eee 100 
Ditto, June, 1908: oo iat dero ue Aes ace Uae — 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 
——— 7 per cent. Prel,....... 2i: ceases kaw ose 5 
54 per cent, Deb. 2... ccccvescneavecececenceess 100 


Urban Electric Supply Co., Oruinary, 8- 30-007 ...... 2.0 5 
5 per cent. Cumulative Preference, 50,001-80,000 5 


Westminster, Ordinary ................ e ee eren 5 

——— 5 per cent, Cum. Pref,, 110,101-138,251 .......... 5 
Electric Tramways.— 

Anglo men Hino, 94 per cent Cum. Pref., 1-260,007 ...... js 

Permanent 6 per cent. Debenture Stock, 1888.... 100 

Auckland Elec. Trams., 5 p.c. lst Mor. Deb. Stk , Red. .... 100 

Barcelona Tramways, Ord., 1-20,000 LS sca deta  awxkwes ees 10 

5 per cent. Cum. Pref, Shares, 1:10:000 os seis i 10 

5 per cent. Deb., Red., 1-600 .................... 100 

— 43 per cent. Red. Deb. Stock... ............ eee 100 


Bath Elec. Tramways, Ld., Pref. Ord. Shs.,75,001-150,606.. 1 
5 per cent. Cum. Pref. Shares, 1-59,594 
Blackpool and Fleetwood Tramroad 
Brisbane Tramway Invest., Ord., 1-75,000 ...............- 

5 per cent. Cum, Pref., Nos. 1- 19,000 svioseasaces 5 
44 per cent. Deb. Stk., ' Red., Prov. Certs. all pd.. "t 


British Columbia Electric Railway Co., Ord. Def. ........ 00 
Pd. Prel So cece ion iei vo e na lbs caus 100 
9 per cent, Cum. Perpetual Pref. Stock.......... 100 


— —— 44 per cent. lst Mt. Debs., Nos. 1-6,250, of £40 each dod 
44 per cent. Vancouver Power De b TOU MDC 
British Electric Traction, Ord. 1-500,000 & 60,001-90, 000. m 


Last price 


g 
51-53 
101-104 
9-10 
81-83 


100-103 


100-102 


100-103 
2-24 
76-80 


: 5-54 
13/16-15/16 


5 15/16-1 
`? 15/16-1 1/16 xd 
138 


6 per cent. Cm. Pf., 30,001- 60, OOO ENDS 10 
———-- 5 per cent. Perpetual Debenture Stock — ........ 100 
44 per cent. 2nd Deb. Stock .................. ees 100 
Buenos Ayres and Belgrano Trams................... NE 5 
—— “A” 6 per cent. Cm. Pf., 1-40,000................ 5 
——— “ B? 6 per cent. Cm. Pf., 1-27,500............ ee 5 
5 per cent. Deb. Stock, Red. ................. ... 100 s 
Prov. Cert., all paid .....ssssssesesaresocsensoso 100 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .... 100 
Calcutta Tramways, 1-102,268 ......... cece ce cc eee eee 5 
44 per cent. lst Deb. Stock, Red. ................ 100 
Cape Electric Tramways, Nos. 1-480,000 .................. 1 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 
4 per cent. 1st Mortgage Deb., 1-3000 (1917) ...... 100 
Colombo Electric Tramways and Lighting, 5 per cent. lst 
Mortgage Debenture Stock, Red. .................... 100 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 
——— ô per cent, Cum. Pref, ................: s àzsee 10 
4 per cent. Debentures ................ eese 100 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 
—— 6 per cent. Pref., Nos. within 1-60,0°0............ 10 
ó. per cent. Mort. Debs., 1-3,000 Red. cesos sa. 100 
Imperial Tramways, Ordinary .................. eere all 
6 per cent. Cum. Pref. ................... Sexo B. ay 
4, per cent. Deb. Stock ................-eeeea eee 100 
Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref., Nos. 40,001-60,000 ................ eere 
4 per cent. lst Mt. Db. Stock, Red. .............. 100 
Kidderminster and District Lighting and Traction, Pref... 5 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 
4 per cent. 1st Mt. Db. Stock, Red. .............. 100 
Madras Elec, Trams. (1904), 5 per cent. Deb. Stk, Rd. .... 100 
Metropolitan Elec. Trams., Defd., 1,000,001-1, 314, 016 . 1 
——— 9 per cent. Cum. Pref., 500, 001- l 000, D n 1 
44 per cent. Deb. Stock, Reds eenei 100 
Milwaukee Electric Rail and Light, 5 per cent. 50-yr Cons. 
Mort. Bonds, 1926, 1-5,500 and 7,001-8,000 ——Q ,000 .. 
Montreal Street Rail, Sterling 5 per cent. (Mort.) Deb., 
I908. F600 3 24 ok ces ecu ua eis va ceca ANAL eC veste Ea da 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 
New General Traction, 6 per cent. Cum. Pref., 1-10,000 and. 
34001-74000. o. ons cra em De dp bre SR SA REOR ECRANS a 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 1D .. 
5 per cent. Cum. Pref. ...... ccc cece coc sev eene 10 iz 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... E vx 
Potteries Electric Traction, Ordinary, 20,001-40,000........ i 
5 per cent. Cum. Pref., Vra ard ANS E 10 X 
44 per cent. Debenture Stock Seales —— 100 .. 
South Lancashire Electric Traction and Power Company— 
250,000 Ordinary .................. pda pua es á 
£101,132 6 per cent. Preference ........ eere 1 sas 
——— £597, 170 44 per cent. Debenture Stock ........ - 100 po .. 
Electric Railways.— 
Central London, Ordinary ................ ca eeseea eo soos 100 


= odoris Et rer Gade ot HER 100 


— mE p.O Deb. Stock (eror Script Certs., fully paid)... 1 


-. 19/161 7/16 


115- 124 
og- 64: xd 


52- D 


oe 143 xd 
103-105 xd 


— 


105- 107 xd 
100-103 xd 
96-98 xd 

94-92 
104-106 xd 
£l 
45 
101-104 
102-104 


14- -144 


104-108 
104-108 


101-104 
102-104 


95-97 
102-104 
86-89 | 


-89 | 
111-113 
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A Amount ! 
Name. p n price, Name, paid, Last price 
City and South London, Consolidated Ordinary .......... 100 44-46 Telephones.— g £ 
—— 4 per cent. Debenture Stock |............. sees 100 105-108 
5 per cent. Pref. Stock 791... . 0... ccc eee eee 100 119-121 National Telephone, Preferred.............. ee vius. 100 1102-1114 
—— PR 3$ p 229 Dae t ed dace tr ad 100 117-120 Deferred Stock .......... ————— — n 100 1103-1113 
—— Es A wr OL eina a EEA RE . 100 115-118 ——— 6 per cent. Cum. First Pref. ............ eese 10 15-15 
Liverpool Overhead, 5 per cent. Pref. .............. sess. 10 10-104 ——— 6 per cent. Cum. Second Pref............... eese 10 1145 
—— — Ordinary, 1-50,000..... ccce e eee. 10 39-44 ——— 5 per cent. Non. Cum. Third Pref... .............. 5 58-0% 
——— f| per cent. Mortgage Debentures, Red., 1-1,700., — 98-99 —— $4 per cent. Deb. Stock, Red. ................-... 100 984-1004 xd 
Underground Electric Railways of London, 5 per cent. 4 per cent. Deb. Stock, Red. .................... 100 105-105 xd 
Profit-Sharing Secured Notes .................. ees — 354-974 Oriental Telephone and Electric Company ................ 2 xb. uses 14-13 
Waterloo and City, Ordinary ........... eene nn 100 94-97 6 per cent. Cum. Pref. ............. esee EE: 141-18 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Miles of 
True SHE for E Ae or single track Accounts for past year. | Cost 
, open. =- per 
Line. e | Recelpts per : car 
Current Total | Passengers | Car miles | Pas- ar ile of | mile. 
Ending) +906. | 1905. | Week. year. 1905, (1904. | Ending receipts| carried. run. eager mile. | track. 
£ £ B nn £ d. £ d. 
Aberdeen Corporation .......... Ja». 6| 1,607 | 1,565 |+ 42] - 1,124k| 254 20$ | - May 31) 64,071 | 15,530,351 | 1,379,723 |098 1114 | 2,912 | 64 
Ayr Corporation .......... ses » ô 255 13 <= 8 8 „ 19| 14,528 | 53,516,580 | © 353,945 971 | 1,850 | 5°16 
Barking Corporation............ — — — — 133| — E rc = e = zo = EM 
Birkenhead Corporation ........ s», 7| 1,041 43| — 636 |2555| 234 | March l| 55,025 | 11,145,531 | 1,509,905 | 1:18 10 08 | 2,888b| 6°03 
Birmingham Corporation ...... 5». 0 583 26 z= 2 2 »  3L| 17,133 | 4,709,738 | 266,526 86 1145 8,866 | — 
Blackburn Corporation ........ Dec. 27| 1,070 65| -- 1,692 | 24 24 , 25! 48,875 | 8,661,720 986,955 |135 |1189 | 2,036 | 7:44 
Blackpool Corporation .......... — — ue: = 174 | 174 "- — 2s d "o zu = 
Blackpool-Fleetwood Tramms..... Jan. 6 195 16 — 164 | 16j Dec. 31| 31,846 | 2,325,677 579,264 |328 |15:19 — 7:21 
Bolton Corporation ............ » | 2,368 217 — 40 38 | March 31) 95,766 | 20,205,196 | 2,161,130 |113 10:65 | 2,594 | 6°14 
Bournemouth Corporation ...... » 9| 1,586 365 — 16 82 | 16:82 4, ol 55,276 | 10,058,288 | 1,121,623 11:32. 11:85 | 3,226 | 7-19 
Bradford Corporation .......... » 0| 5,889 1532 | — 4,168 96 77 ,  S1/23C,085 | 47,108,000 | 5,053,392 1°172 10:927! 2,396 — 
Brighton Corporation .......... y 794 3) + 477 9 9 » 31| 50,553 | 11,421,160 | 1152,828 1:06 40:48 | 2,914-8| 8-014 
Bristol Tramway Company......| s 9| 4,718 153 — 514 | 514 Dec. 51/259,799 | 45,812,575 | 6,127,135 — — — — 
Burnley Corporation....... secl uq. 6) 1,162 62 — 10 60 | 10°60 | March 51] — —_ — 1:32 10:566 | 2,768 | 8:18 
Burton Corporation .....se| 5, 7 292 13 Bk |} 8 „ ol) 17,950 | 3,878,269 454,082 | 1:07 | 921 | 2,068 | 6°76 
Cardiff Corporation ........+.../Dec. 30 | 1,928 185 26¢ | — ,  31/112,209 | 24,134,363 | 2,770,049 |112 | 9:72 | 3,782 | 9°44 
Carlisle Tramways Compàny ....Jan. 6 177 12 — 85] 85 Dec. 31} 10,715 | 2,935,002 $59,756 — |714 — 5°18 
Central London Railway ........ 4, 6| 6,985 30 — 6 6 , 311347,588 | 44,875,547 | 1,281,214 |186 16510 | 57,931 |35:80 
City and South London Railway.|Dec. 31| 2.939 ~ 282| — 412 64 64 » | — = Z = es = - 
Colchester Corporation ........ = — — = 7 7 A ET € = M eem =, 
Cork E. T and L. Company ....|Jan. 4 260 44 — 154 | 15) „ 21} 24,895 | 5,814,376 882,256 | 1:01 | 6°64 4°69 
Darwen Corporation ............ = — — — 725| 7°25; March 51} — — — — — — — 
Dover Corporation ............ Dec. 30 199 15 — 44) 44 » St} 11,250 | 2,853,200 284,545 '94 | 9:439 | 2,500 | — 
Dublin and Lucan Electric Ry...|Jan. 5 c5 16; — ^ 6$ 63 Dec. 5 | 6,358 402,511 110,788 | 3°79 {13°78 942 | 7:38 
Dublin U: T: ics sv ess » of 6,955 + 157| + 289 | 47 46 , 51}267,489 | 50,050,949 | 7,077,372 |123 | 907 | 5,691 | 555 
Dundee City Tramways .. ..... 5» 9| 4,341 138 — 25 | 25 May 15| 44,695 | 11,641,525 953,006 90 [L149 | 1,943 | 713 
East Ham Corporation.......... » 6 195 167, + 4,824 | 28 25 | March 31} 36,652 | 13,689,658 863,816 64. |10°18 | 2,994 | 6-79 
Glasgow Corporation............ » ©| 18,174 41,105 | 423,577A| 1443 | 143 May 31/756,480 |195,767,519 |17,915,595 — |1012 — — 
Gloucester Corporation ........ — — — = 9 54 = ae ES ze E Z re 2 
Halifax Corporation ............ — — — — 354 | 33 | March 31! 74,019 | 17,849,642 | 1,540,707 — {11°53 2,085 8:56 
Huddersfield Corporation ...... 33 1,:87 + 68) + 2,659 | 35 35 » Sl} 69,938 | 12,838,150 | 1,666,262 |124 | 9°71 | 1,925 | — 
Hull Corporation ........s5e08 " 2,235 + 105| + 1,151 | 27 26 5s 31 112,651 | 27,102,921 | 2,910,698 | 1 9:29 — |542 
Iiford Corporation .......... e. = es = = “ 104 T Od]. e zc el M = _ = 
Ilkeston Corporation............ 100 + — (0 m 9 a = Ee = ce anm =: a 
Kirkcaldy Corporation .......... — — — — 74 | "4| May 15} 12,201 | 3,632,855 432,336 775 }6519| — | 7649 
Leeds Corporation ..........++:- „ 6j 5,370 + 77| + 6821 | 89 89 | March 25 298,255 | 61,225,656 | 7,121,038 |110 1|10:02 | 3,551 | — 
Leicester Corporation .......... » 6| 2,21 + 863 — 42 — Dec. 51| 26,011 | 12,039,252 | 1,229,507 |1 9:79 — 4'82 
Liverpool Corporation .......... Dec. 16 | 10 337 + 116| +10,€62 | 103 | 103 » 31547,6025 116,642,663 12,166,419 — — -— — 
Liverpool Overhead Railway ....|/ao. 7| 1,419 — 86 — h| 657| 6:57| June 30) 81,502 | 11,171,865 | 1,024,275 — — — — 
London County Council ........ Dec. 30 | 13,933 1,19 +78,112 | — = -— = Pa € Z ais = Sv 
Lowestoft Corporation .......... a odd 129 - — 5s | Sept. 50} 14,511 | 3,128,867 359,435 |108 | 9:68 | 2,638 | 6:48 
Maidstone Corporation ........ fao. 4 84 — Il — 2 — 4,740 850,121 112,227 . | 1:38. 1015 | 2370 | — 
Manchester Corporation ........ Dec. 25 | 13 439 42,935 | 421,257 | 149 | 1314 | March 31/631,956 |126,900,875 |14,123,124 {1:19 |1075 | 4,899 | 6'99 
Metropolitan District Railway ..iJan. 7| 8,130 + 692 Cn c = oe Eh ps ii zs = ot 
Metropolitan Railway .......... » «| 17,284 — 90 -— 704%; — - is E 2 zP E n zs 
Nelson Corporation ........ TAERE: 124 + 18/4 559) — 3 » l| 6,159 | 1,972,647 206,358 82 | 714 | 2,939 | — 
Newcastle-on-Tyne Corporation.| ,, 6| 3,767 — 46| + 3,971 | 50 45 » 31/197,849 | 43,069,934 | 4,326,152 | 1°07 |10:98 | 3,957 | 7-01 
Newport (Mon.) Corporation ....| ,, 6| £63 + 33/4 52 | 32 | 32 "T = DAE = en |e = . 
Oldham Corporation ............ Dec. 24 | 1666 4 407 — — 54 „ 20} 65,553 | 13,466,245 | 1,504,740 |1316 |1045 | 1,886 | — 
Portsmouth Corporation ........ Jan. 5| 1,552 + 37| 41,261 | — | 29 „ SL] 95,702 | 19,625,329 197,499 |117 |11°63 oa = 
Reading Corporation............ Dec. 7 555 + 14) — a481| — 334 „ àd — = —- = = T -— 
Rochdale Corporation .......... NES 88 + 454 — 64 4 » Ol 14,881 | 2857,10 $86,517 | 1:24 | 9°24 | 1,102 | 7:92 
Rotherham Corporation ........ = — = — 94 73 » Ol} 25,569 | 5,251,472 595,054 |1:07 | 953 | 2,612 | 7°49 
Salford Corporation ............ Jan. 8| 4,185 4 195 703| — >, el|214,11i | 39,213,560 | 4,884,590 | 1°28 110:289 — — 
Scarborough Tramways Co. = = — == = 44 a s — = = x A = 
Sheffield Corporation .......... ». 7| 4,897 + 330} +10913 | 653 | 524 » 25,230,565 | 63,952,283 | 6,049 899 | :905| 9543] 3,653 | 6:477 
Southampton Corporation ...... "E 890 + 19|— 289 | — 18 » OL} 49,560 | 9,294,771 1,108,369 |1:27 |11:02 — 1'85 
Southend-on-Sea Corporation....| — — — = - 9 » ol} — zen = es ee A = 
Stockport Corporation .......... "E 811 + 359) + 8008 | — 104 „ l sess M T = = = = 
Sunderland Corporation ........ » 7| 1,336 + 1 ex £0 20 „ OL} 64,858 | 15,364,465 | 1,495,685 | 1:004 |10°36 — 6°37 
Swindon Corporation .......... js. 20 165 - j2 = — 44 » Ol) 4,957 | 1,515,757 102,751 10:87 |1155 | 1,371 
Wallasey U.D.C. ...... eee » 6 717 + #7} + 1,128 | 11°85/105 , 1] 38,768 | 7,412,881 718,851 11:04 | 35,271 | 7°54 
Warrington Corporation ........ = ENS Ex i ose — — » OL} 17,057 | 4,418,225 403,565 — | 9°85 — 6:55 
West Ham Corporation ........ » 4| 1,938 | 1,676 | + 852 — 46 8 62 » Ol] — 15,775,742 | 1,237,165 = = iue 
Wolverhampton Corporation....| ,, $35| | 768 | — — — — | '$ » Ol} 56,757 | 7,666,786 —  |10:898 


909,508 


* Including steam trains. 


t And 98 miles of Interlacing track, 


& Train mile. 


Per mile of single track. 


h Half-year’s figures, 
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NOTES. 


Copper Wires.—We have received from Mr. H. M. 
Hobart, of 34, Norfolk-street, Strand, W.C., a table 
showing the properties of copper wires for the principal 
gauges in use in different countries. The compilation has 
been clearly and concisely got up, and places within easy 
reach an amount of useful and necessary information. 


Society of Arts.—Prof. Silvanus P. Thompson, D.Sc, 
F.R S, commenced last night a course of three lectures 
on “High-Speed Electrice Machinery and Steam-Turbine 
Machines.” The first lecture dealt generally with the 
problems of electric design as affected by speed and rated 
output. The second lecture will be devoted to turbo- 
dynamos and the third to turbo-alternators. 


Simla Hydro-Electric Scheme.—We understand 
that this undertaking has been sanctioned by the Govern- 
ment of India on the condition that the hydro-electric part 
of the scheme be given to a company to construct and work 


as a private concern, the waterworks portion being under- | now being constructed in the company’s shops. 


taken by the Municipal Committee in the usual way. As the 
concern 1s anticipated to turn out a profitable one and 


the scheme is intended primarily for municipal purposes— 


viz., water-pumping and street-lighting—the Municipal Com- 
mittee are averse to the condition imposed upon them by the 
Government of India, and consider that they should be 
allowed to undertake the whole scheme themselves. 


Institution of Civil Engineers —The third general 
meeting of the current session of the Newcastle-upon- 
Tyne Association of Students will take place in the 
chemical lecture-room of the Armstrong College at 7.30 p.m. 
on Thursday, Jan. 25, when Mr. F. W. Brachen, A.M.L.C.E, 
wil read a paper (which will be illustrated by limelight 
lantern slides) entitled ** Notes on Location, Construction, 
and Working of Standard and Narrow Gauge Railways." 
The fifteenth annual dinner will be held at the County 
"Hotel, Neweastle-on-Tyne, on Friday, Feb. 9, at 7 p.m., 
when it is antleipated that a large number of the local 
members will be present to support the president and 
council in welcoming their guests, including the president 
of the institution, and other members of the council, 


Publications Received.—The Proceedings of the 
American Institute (vol. xxiv., December, 1905) contains 
papers and discussions on the following: “The National 
Bureau of Standards,” by Mr. S. W. Stratton and Mr. 
E, B. Rosa; “A Testing Laboratory in Practical Opera- 
tion,” by Mr. Clayton H. Sharp; “The Relation of Rail- 
way Sub-Station Design to its Operation,” by Mr Sydney 
W. Ashe; “Some Consideration Determining the Location 
of Electric Railway Sub-Stations,” by Mr. C. W. Ricker ; 
discussion on “ Lightning and Lightning Protective Appa- 
rabus"; besides the minutes of the meetings of the insti- 
tute.—The ‘International Handbook for Telegraphists " 
(Kóln/Cologne—Karl Fiebelkorn) is a diary published for 
the first time this year, containing much useful telegraphic 
information, and is published in German, French, and 
English. | 

Incandescent Lamps.—The commission in Paris 
appointed to examine the future régime of electrical con- 
cessions in Paris has just concluded a series of comparative 
tests on ordinary carbon-filament lamps of 110 and 220 
volts. The tests were made by Mr. Janet at the Labora- 
toire Central d'Electrieité, and he concludes that the 
110-volb lamps showed a marked superiority over the 
220-volt lamps. The tests covered 260 lamps of five 
different French manufacturers, and the 110-volt lamps 
showed a consumption at the commencement of the test of 
3°62 watts per candle-power and 3'87 watts per candle- 


power at the end of the test. Tho 220-volt lamps showed 
4°4 watts per candle-power at the commencement and 
5'19 watts per candle-power at the end of the test. The 
demand in Paris and France generally is met, it is said, by 
a very cheap grade of inferior lamp, and the market does 
not contain any makes of the better class of lamps. The 
average price of French lamps is about 4d. each for the 
ordinary 16-c.p. 110-volt lamps. Import duty on forelgn 
lamps of the same description varies from 1d. to 14d. per 
lamp. 

Electric Traction on Canadian Pacific —A move 
of considerable importance in connection with the motive 
department of the Canadian Pacific Railway is the decision 
of the management to take up actively the idea of using - 
electricity.as a motive power. For some time the officials 
of the electrical department have been working on the 
matter, and have investigated the experiences of other 
railways in that connection. It is understood that elec- 
tricity will first be installed on some of the branch lines in 
the province of Quebec, and a motorcar for this purpose is 
If the trial 
trips with it are satisfactory, it is expected that electricity 
will be used for nearly all the company’s suburban and 
branch lines. Ina recent interview Sir Thomas Shaugh- 
nessy, president of the Canadian Pacific Railway, stated 
that the company intended adopting electricity for some of 
its shorter branch lines, and he foresaw the day when 


| electricity would transport the trains from coast to coast. He 


pointed at the same time to the extraordinary advantages 
that Canada possesses in her unrivalled waterfalls, which 
could be used for the development of electric power all the 
way from the Atlantic Ocean to the Pacific. 


Wireless Telegraphy.—The use of wireless tele. 
graphy in the transmission of news has recently been the 
subject of consideration by some newspaper owners, and 
it is reported that at least one syndicate is contemplating 
the adoption of the system. The managing director of the 
Marconi Telegraph Company said to a Daily Express repre- 
sentative: “ We have been approached by a number of 
newspapers in the North of England with the suggestion 
of forming an agency for the transmission of news to them 
by wireless telegraphy from London. We could erect a 
high power station here, from which we could send messages: 
to any part of the country, and they would be received 
slmultaneously in different towns. We can work to any 
distance over land. We sent messages from England over 
Europe to the “Renown” when she was taking the Prince 
of Wales to India and was within 100 miles of Port Said. 
The Daily Telegraph's correspondent at New York reports a 
humorous incident which occurred on the arrival at New 
York of the White Star liner “ Baltic” on Saturday last. 
It was reported in the newspapers that three wireless 
cablegrams had been received during the voyage recording 
the declaration of war between Germany and France, ete. 
Now it appears that no such wireless messages were ever 
addressed to the “ Baltic” or received, and that the news- 
papers, and not the “ Baltic's " passengers, had been rudely 
hoaxed by wireless messages. 


Advertising Electricity. — Electricity, like other 
saleable commodities whose virtues are extensively pro- 
claimed, must be brought into the advertising market if 
itis to gain a large measure of popular support, for the 
great British public are not too prone to go over to anything 
about which they have not heard much. As regards electric 
power, the gas companies are extremely active in bringing 
power users to adopt gas-engines, The electrical company 
has to overcome that competition, together with the inertia 
of the ordinary man against change. It is imperative that 
the numerous advantages of electric lighting and driving 
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should be put before him in the most attractive light, and 
kept before him persistently. The electors of Tyneside are 
being appealed to not only by candidates for political 
favours, but by the electrical companies in the district, who 
have formulated a constructive policy which will vie 
with that of either of the political parties. ‘ Our attitude” 
(reads the companies’ ‘ manifesto,’ which is being extensively 
circulated in the Tyneside districts) “is in favour of a pro- 
gressively liberal use of electric light, as conducive to the 
most efficient home rule and control of financial questions. 
Education is leading the community to a perception of the 
fact that electricity is more economical than Chinese labour, 
and for these reasons we solicit your suffrages." We com. 
mend this to the support of a wide electorate. 

Obituary.—We notice with regret the death which 
took place on Sunday last in London of Dr. Hermann 
Johann Philipp Sprengel, the inventor of the mercury air- 
pump. He was born in 1834 at Schillerslage, near Hanover, 
and was educated at the Universities of Góbtingen and 
Heidelberg, taking his degree of Ph.D. at the latter in 
1858. In the following year he came to England. He 
was elected a Fellow of the Royal Society in 1878. His 
air-pump, which he described to the Chemical Society in 
1865, was a simple enough plece of apparatus, depending on 
the fall of mercury in narrow tubes ; but, says the Times, it 
led to results quite disproportionate to its simplicity, and in 
certain respects had an important influence on the develop- 
ment of both science and industry in the latter part of last 
century. It put into the hands of investigators a con- 
venlent method, which they had previously lacked, of 
obtaining vaeua of very high tenuity. "Thus, on the one 
hand, it enabled Sir William Crookes to carry out those 
experiments which led him to his theory of radiant matter, 
and of which the discovery of the Róntgen rays was a 
lineal descendant, while, on the other, it assisted at tho 
birth of the incandescent electric lamp. Sir Joseph Swan’s 
earliest attempts at making a carbon incandescent lamp 
were foiled by the impossibility of getting a sufficiently 
good vacuum ; it was the mercury pump which enabled 
him to overcome this difficulty, and which, since the intro- 
duction of the incandescent lamp as a commercial article, 
has been in various modifications and improvements a 
. most important instrument in its manufacture. The funeral 
takes place at Brompton Cemetery to-day. 

Operation of Electric Railways.—Mr. Frank J, 
Sprague has addressed a communication to a number of 
American technical publications on “A Newer and Higher 
Standard of Direct-Current Operation.” Mr. Sprague is a 
firm believer in the extended. possibilities of direct-current 
traction, and in the course of his letter he says that he has 
frequently expressed the opinion that 500 or 600 volts is 
an arbitrary standard in direct-current operation, no longer 
warranted when leaving the field of tramways to take up 
the consideration of trunk-line applications. He concludes: 
"I propose to establish a new and necessary comparative 
standard in equipment possibilities, And I venture further 
to affirm that 1,500 volts is not the limit of practical direct- 
current operation.” Mr. George Westinghouse, on the 
other hand, is a believer in single-phase operation ; and, in 
answer to the stand taken by Mr. Sprague, has expressed 
himself on single-phase traction, which, he claims, possesses 
all the advantages of the direct-current system with others 
in addition. One of these advantages, he says, relates to 
electrolytic action, and he has produced data to show that 
the underground metallic work on direct current railway 
systems is undergoing destruction from electrolytic action, 
which by the adoption of the single-phase system would be 
avoided. In the matter of regulation of the speed of trains 
upon standard railroads, Mr. Westinghouse says “that the 


single-phase system will have it all its own way, because 
with the continuous current no speed can be attained 
greatly in excess of the predetermined one.” “In the 
single-phase system," he concludes, “the auto-converters 
used in connection with the locomotive and car equipments 
provide for continuous running at any desired speed in a 
manner equivalent to the placing of the throttle and reverse 
lever in appropriate positions.” 


Potential Control for Alternating - Current 
Motors.—One of the greatest difficulties encountered in 
the use of variable voltage in controlling the speed of 
alternating-current motors resides in the fact that either 
the individual coils of the transformer will be short-circuited 
or the motor circuits will be opened when passing from 
one voltage to another. A scheme disclosed by Mri 
Giorgio Finzi, of Milan, Italy, in a patent issued last 


ms 
r 
E 


SAM uU 


Decemberisshownintheaccompanyingillustration. Between 
the five main contact pieces connected directly to the auto- 
transformer, there are inserted six other auxiliary keys 
also connected with the intermediate points of the winding 
through suitable resistances in such a manner that the 
brush will invariably remain in contact with two keys. 
Mechanical devices are provided so that the brush is not 
able to remain on one of the auxiliary keys, but is carried 
rapidly to the main keys. It is possible, therefore, to pros 
ceed from one working voltage to the next without inter- 
rupting the main circuit or providing short-circuit currents, 
and without entailing any considerable heat loss in the 
resistances. ! 7 | 
Single-Phase Locomotives on Direct Current 
Tracks.—The announcement that the New York, New 
Haven, and Hartford Railroad intended to operate single- 
phase locomotives over the direct-current section of the 
New York Central lines, which lead into the new terminal 
station, elicited a strong protest from Mr. Sprague, the 
inventor of the multiple system of control. He expressed 
regret that the company had not adopted a system more in 
harmony with that which was being laid out at such vast 
expense by the New York Central, and his letter suggested 
that there would be certain difficulties of operation attend- 
ing the introduction of the single-phase locomotive into 
the new terminal. In the course of a reply by the vice - 
president of the New Haven road, it is stated that the new 
electric engines ordered by his company are of the inter- 
changeable type, and that they are expressly designed to 
operate under all practical conditions within wide limita. 
They will be able to use both alternating and direct, high- 
tension or low-tension alternating current, to take current 
from the third rail or from overhead conductors at heights 
varying between 14ft. and 22ft., and to operate with equal 
facility on either or both of the two track levels at the 
Grand Central station, It is stated by this official that on 
sections equipped for direct current the single-phase loco- 
motives will operate in every respect as direct-current 
engines of high commercial efficiency, and on sections 
equipped for alternating current they will show still higher 
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efficiency. The public is assured that the adoption of this 
most flexible type of engine by the New Haven Company 
will introduce no new features or difficulties in the track 
equipment or operation of the Grand Central terminal, and 
will not entail upon the New York Central the necessity 
for the expenditure of an additional dollar nor the trans- 
position of a wire. If the event prove to be as good as the 
prediction, both the New Haven Company and the travelling 
public will be subjects for congratulation. 


Birmingham Electric Club. — The session was 
inaugurated last Saturday night, when the newly-elected 
president (Mr. Joseph A. Jeckell). delivered his presi- 
dential address. After dealing with the success which 
had attended the club, he surveyed the factors which lay 
in the direction of increased efficiency, and commented 
upon the changes which were taking place in our national 
institutions and in the innate characteristics of the Britisher. 
Tempora mutantur, et nos mutamur in illis (“Times change, and 
we must change with them”) is an old saying which is no 
less applicable to the nation than to the individual, though 
we are not altogether in accord with Mr. Jeckell’s opinion, 
that time has wrought such unwholesome changes in our 
individual attributes. Dealing with questions which are 
prominently before the public, he dealt with municipal 
trading, for which he said that in certain directions 
a good case can be made out, but he urged that 
those who advocate municipal trading should take 
great care that it is carried out with the highest 
degree of efficiency. He pointed out some of the 
shortcomings of the Local Government Board, and criticised 
the Board’s method of examining the various problems 
which claim its attention. He advocated that recognised 
experts should be engaged on each subject. Mr. Jeckell 
laid stress—and rightly, too—upon the increased efficiency 
in various directions arising out of the installation of elec- 
trical machinery. “We know,” he said, “that in up-to- 
date factories driven by electric motors each motor has its 
meter or meters, and the amount of energy used is taken 
every week, so that the exact cost of the power used on 
any particular job or jobs may be ascertained. How 
different this is from the old method which was frequently 
adopted of a low-pressure single-cylinder engine, non- 
condensing, driving by bevel gearing the whole of the 
factory.” He insisted that the accurate method of thought 
and calculation must have an enormous effect upon the 
minds of the rising generation, for which the part due to 
electrical engineering in the training of the mind has been 
overlooked. | 

Municipal Bulk Supply of Electricity.—Tho 
decision of the recent conference of local borough councils 
to support the London County Councils scheme for the 
supply of electrieity in bulk over the metropolitan area has 
had the effect of changing the attitude taken up by the 
Stepney Borough Council. Our readers will remember 
that the latter authority, acting in conjunetion with the 
Shorediteh Corporation and with other borough councils 
who are electric lighting undertakers, intended applying to 
Parliament for powers to give and take a supply of elec- 
tricity in bulk. When the matter was originally con- 
sidered the success of an application to Parliament 
appeared quite feasible, inasmuch as several neighbouring 
borough councils were contemplating participating in the 
same, and had this come to pass the scheme would have 
covered practically the whole of the eastern portion of the 
Metropolis. From a variety of causes, however, the 
borough councils have not seen their way to go on with 
the matter, and the only councils who finally were prepared 
to do so were those of Shoreditch and Stepney. It was, 
therefore, apparent to the promoters that the chances of 


success of an application to Parliament limited to the two 
boroughs were somewhat handicapped, if not absolutely 
removed, In consequence, the Electric Lighting Committee 
of Stepney had to consider whether they should, in the 
face of the circumstances, recommend the Council to expend 
what would necessarily mean a large sum of money in the ~ 
promotion of the Bills, or advise them to obtain a locus 
standi against Electricity Supply Bills, as on former occa- 
sions, with a view to the interests of this Council’s under- 
taking being safeguarded. They, not unwisely perhaps, 
came to the conclusion that the latter was the best course to 
adopt, and have recommended : “ That the Council do obtain 
a locus standi for the purpose of opposing the preambles of 
all Electricity Supply Bills in the ensuing session of Parlia- 
ment which affect the borough, and for the purpose of 
obtaining the insertion of such clauses therein as the 
Council may consider necessary for safeguarding the 
interests of the ratepayers.” 


Ultra-Violet Light.—In a contribution to the Pro- 
ceedings of the Chemical Society on the action of ultra- 
violet light on moist and dried mixtures and carbon 
monoxide, Messrs. S. Chadwick, J. E. Ramsbottom, and 
D, L. Chapman show that the chemical effects produced 
by the passage of the electric discharge through gases are 
the result of at least three distinct causes—viz.: (1) the 
cathode rays; (2) ultra-violet light ; (3) catalytic action 
of the electrode, and in particular the cathode. The 
authors, working with a quartz mercury lamp with which 
3 per cent. of ozone could be produced from pure oxygen, 
obtained the following results: A mixture of equal volumes 
of carbon monoxide and oxygen dried with sulphuric acid 
and submitted to the action of the ultra-violet light con- 
tracted at first slowly, and then more rapidly, until a 
maximum rate of decrease of volume was obtained. The 
rate of contraction then gradually decreased, and finally 
became so slow that the experiment was stopped, and the 
composition of the gases found by analysis. It was ascer- 
tained that 22°95 per cent. of the carbon monoxide had 
been converted into carbon dioxide, and that 59:65 per cent. 
of the original oxygen had been changed into ozone. A 
mixture of equal volumes of carbon monoxideand oxygendried 
with phosphoric oxide behaved in almost the same way as the 
mixture which had been dried with sulphuric acid alone ; 
19°42 per cent. of the total carbon monoxide had been 
converted into carbon dioxide, 37°48 per cent. of the 
original oxygen being this time changed into ozone. With 
the same mixture saturated with water at l6deg., the result 
was markedly different. When the total contraction had 
reached almost the same value as in the two previous 
experiments, it was found that 53°2 per cent. of the carbon 
monoxide had been converted into carbon dioxide and only 
2°6 per cent. of the oxygen into ozone. In the first action 
of the ultra-violet light is conceived as consisting of a 
breaking up of the oxygen molecules into atoms; the atoms 
of oxygen thus formed prefer to combine with the molecules 
of earbon monoxide when the gases are moist, but with 
oxygen molecules when the gases are dry. In the present 
ease the rate of chemical change, measured by the con- 
traction, is not accelerated by the presence of moisture, but 
the course of the reaction is determined by the hygroscopic 
eondition of the mixture. 

Refuse Destructors.—The efficient and economic 
disposition of a town’s refuse is to municipal authorities 
a matter of great importance, and it is, therefore, gratify- 
ing to observe that the question in various centres is 
receiving adequate consideration. Not only from a hygienic 
standpoint—viewed from which its importance cannot be 
over-stated—but also from the point of view of the rate- 
payer’s pocket, whereby the utilisation of the by-products 
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of the refuse may produce revenue, has the question shown 
itself one which merits treatment in the most thorough and 
efficient way. Experience in different parts of the world 
has over and over again manifested the advantage of utilising 
electrical machinery in these operations, and in Swansea, 
where new refuse destructor plant has been erected, the 
results have only confirmed those obtained elsewhere. 
Here the plant consists of five Horsfall standard back- 
feed cells having 42 square feet grate area in each cell, 
and provided with a Lancashire boiler 30ft. by 8ft. Gin., 
and the necessary screening, crushing, ete, machines. 
Connected with the destructor is an electricity sub-station 
under the control of the borough electrical engineer, and 
containing one 225-kw. British Schuckert dynamo coupled 
direct to a marine triple-expansion open-type engine 
running at à speed of 150 r.p.m. and capable of develop- 
ing 450ih.p. This machinery operates 44 miles of electric 
tramway. The steam is provided from the destructor 
boiler, there being no other boiler on the works. The 
destructor boiler is, however, provided with a furnace in 
which a small quantity of coal can be burned if required. 
At the time of the official trial of this plant, which success- 
fully determined its burning and steam-raising capacities, 
the electrical machinery had not been installed. It has 
since been completed, and although the figures for a com- 
plete electrical test are not yet available, those which have 
roughly been obtained are of interest. For instance, the 
average quantity of refuse dealt with during the month of 
November, 1905, amounted to over 40 tons per day, and 
on a day of 142 hours 1,285 electrical units were produced, 
. no coal being burned. This gives an average result of 
about 32 unite per ton. On a Saturday in November, 
1905, when the load on the tramways was at its heaviest, 
the engine ran for 15 hours and generated 1,958 electrical 
units. Hight hundredweight of coal was burned in the 
. eoalfiripg furnace. Assuming 1lb. of coal to be the 
equivalent of 8lb. of refuse, this equals an output of about 
45 units per ton of refuse. It is obvious, therefore, that 
the destructor is fully capable of operating the 44 miles of 
tramway without assistance, except ab the times of heaviest 
load on Saturdays, when a small quantity of coal has to 
be occasionally burnt to meet the peak of the electricity 
load, | 


Pneumatic Dispatch.—Among the Bills which are 
being promoted, and which will claim the attention of the 
legislative assembly now “in the making," is the resusci- 
tated scheme for powers to incorporate a company for the 
construction of a system of pneumatic transport for the 
dispatch of parcels, goods, letters, ete., within the adminis- 
trative county of London, which was withdrawn last year 
after reaching the committee stage owing to the preamble 
not being proved. The present Bill, which is brought 
forward by identically the same promoters as last year, has 
been essentially modified. The capital of the company in 
the 1905 scheme was placed at four million pounds sterling, 
but this has now been reduced to £500,000, albeit the 
objects and obligations of the company remain unimpaired. 
It is proposed to erect a generating station and some 150 
receiving and forwarding offices throughout the Metropolis, 
and to lay below the public way a double line of iron tubes 
(no tube to exceed 15in. in internal diameter) for the pur- 
pose of conveying or transmitting parcels and messages by 
means of pneumatic agency. The 1905 Bill provided for 
tubes 18in. in internal diameter. Although the size of tube 
is now specified at 15in., there are obvious and fundamental 
difficulties in the way of even that sizə. In actual practice 
the company purpose adopting a standard tube of 12in. 
internal diameter, which will give an over-all external 
diameter at the enlarged end of 17in, and, in order 


to provide for a separate service to and from thé 
stations, two pipes are to be laid side by side, 
with 18in. between the centres, so that the 
extreme width will be 35in. From the foregoing it is 
apparent that the trenches will at least one yard wide. 
The obstacles in the way of obtaining a level run at a 
shallow depth have influenced the promoters in adopting 
a uniform depth of 6ft. at which to lay their service tubes. 
This alone will call for a heavy outlay of capital and 
demand ingenuity in dealing with the ground temporarily 
displaced. Electricity is the motive agency to be employed 
for operating the system, the power from the generating 
station being transmitted by means of electric cables laid 
alongside the pneumatic tubes to the various stations 
within the Metropolis. The scheme as it now stands 
is an improvement upon the one presented last year. It 
possesses many undoubted merits, and none can gainsay the 
boon which would be conferred upon the community in 
general and upon business men in particular by the intro- 
duction of more rapid transit, accelerated and improved 
distribution of packages and mail throughout the London 
area, Some of the borough councils are not antagonistic to the 
proposal, and subject to certain reservations—such as the 
prevention of the right to generate electricity for other 
than their own uses—are disposed to give it their support. 
Whether, however, it will share any better fate than did 
its predecessor will be determined in the committee room. 


Technical Education.—In delivering the founder's 
day address at the Thomas S. Clarkson School of Techno- 
logy in Potsdam, N.Y., Mr. John C. Wait chose for his 
subject a text which was singularly appropriate to the 
occasion, and which enabled him to make some sage 
reflections on technical education. We are not among 
those who constantly deride the education given in this 
country ; we insist that in so far as concerns the quality of 
the teaching in our secondary and technical institutions, or 
the aptitude of the students, we are not lagging behind 
others. What, however, is a reasonable cause for 
complaint is the insufficient encouragement and co- 
ordination in our educational system due to official 
neglect. For while our legislators are still acrimoniously 
quarrelling about the particular religious tenets to be 
taught in the schools, on the Continent and in America 
this question has long since been practically solved, and the 
advancement of higher education is now paramount in the 
minds of statesmen and the public, of course to the benefit 
of the State, Though Mr. Wait terms his paper “ Technical 
Edueation in the Twentieth Century," he indulges in no 
vain speculation as to the course which that class of education 
is likely to take as he might have been tempted to do : rather 
does he again enunciate the principles which should underlie 
the system of education. He is no advocate of an 
extended general course incollege as a condition pre- 
cedent to technical training, nor does he generally approve 
of a sixteen years’ education before a person becomes 
self - supporting. Modern methods of education are 
those where observation is cultivated and the reasoning 
faculties directed to explain the phenomena observed, 
This is the process:of imparting information by directing 
the student in paths richly bordered with the fruits of 
wisdom. Dealing with the choice of a school, he says it 
is those institutions which combine the theoretical and the 
practical, which limit to a moderate degree the number of 
courses, which prescribe courses for lower classmen and 
leave the election to upper classmen, that truly derive the 
benefits of both systems. He combats the prevailing idea, 
that a complete education should be acquired at school, 
and holds that the school’s aim is only to qualify one to 
study. The technical schools, he proceeds, should aim to 
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turn out men who can undertake the instruction and 
improvement of people destined for the various 
branches of technics. Trade schools should be erected and 
instruction offered in the useful arts. Throughout the 
whole of his address there runs an under current of 
opposition to edacation which is only sectional, and not 
destined to embody artistic treatment in structural work 
and in mechanical contrivance. In fact, his address is a 
plea for twentieth century education to impart the beautiful 
and artistic to the useful, to lend inspiration and give 
expression to the deeper feelings of industrial life. 


District Railway Accident —The report has been 
published of Major Pringle to the Board of Trade on the 
collision which occurred on Nov. 7 last between two electric 
trains near Mill Hill Park Station on the Metropolitan 
District Railway. An up train (from Ealing Broadway) 
was slowly approaching Mill Hill Park Junction when it 
ran into the rear of another up train (from South Harrow), 
which was standing at the down home signal for the 
junction. Both trains were fitted throughout with the 
Westinghouse automatic brake, with blocks on all wheels 
One passenger and the rear conductor of the Harrow train 
suffered slight injaries. A thick fog prevailed at the time 
when the collision occurred. The line is track-circuited 
and the signals are operated by the Westinghouse high- 
pressure electro-pneumatic system, which has been working 
on this section of the company’s railway for about six 
months. The three signals on the route named are block, 
or stop, signals. The passage of a train into and out of 
the block section, defined by the two insulating joints in 
front, automatically places the intermediate signal at danger 
and at safety respectively. The semaphore arm and lamp 
of this automatic signal is 30ft. above ground level, to 
provide a better view on account of the curvature in 
cutting. All these signals are fitted with a train stop 
apparatus, which, when they are at danger, contacts with 
a trigger on any passing train. The movement of this 
trigger is intended to open the valve of the continuous 
brake and thereby bring the train to a stand. The evidence 
given was unanimous, says Major Pringle, on the difficulty 
experienced by motormen and conductors in seeing the 
signal lights owing to the fog. After hearing the evidence 
of the assistant signal engineer and the rolling-stock 
superintendent as to the failure to work of the brake 
trigger on the leading coach of the Ealing train, Major 
Pringle said that it appeared probable that when the 
Ealing train passed the automatic signal, immediately 
prior to the collision, the brake trigger struck the 
train stop, which was in the proper danger posi- 
tion, and was thereby moved, though not sufficiently 
to apply the continuous brake forcibly enough to 
bring the train to a standstill, Continuing his report, 
he says, “Ona railway where, to obtain a frequent and 
fast service of trains, block sections are comparatively 
short, and distant signals have practically bsen dis- 
pensed with, the efficiency of the train tripping appa- 
ratus is of great importance. Farther than this, in 
foggy weather or falling snow the arrangements must ba 
absolutely reliable if fogmen and fog signalling are to be 
dispensed with. The existing apparatus and arrangements, 
as this case proves, call for improvement in several respects, 
as follows : (1) The triggers are mounted on the side frames 
of the cars, and are thereby liable to movements caused by 
swing of the frames, or action of the springs. -direct 
attachment to the axles is desirable. (2) Only one trigger 
(on the leading car) on a moving train is in the striking 
position. "The present case points to advisability of having 
a second trigger available in case of a failure of the first. 
Both triggers might be attached to one car. (5) At all 
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terminals and other places where brakes are tested car 
examiners, as well as the motorman or front conductor of a 


-train, should actually test the movement of the striking 


triggers by moving them until the air valves are fully open." 


Glasgow Electricity Department's Dinner.—The 
officials of the Glasgow Corporation electricity department 
held their annual dinner on the evening of Thursday, the 
11th inst., in the Grosvenor Restaurant, Glasgow. Covers 
were set for about 250. Lord Provost Bilsland presided, 
and was supported by a number of prominent gentlemen. 
In proposing the toast of ‘‘The Corporation,” Bailie Mac- 
kenzie said that Glasgow was prosperous in all its under- 
takings, but in its electrical undertaking it had been more 
successful than any other town in the kingdom. Some 
people objected on principle to municipal trading, but 
nobody could object on principle to a municipality carrying 
on its own electric lighting undertaking, because experience 
had proved that no private company could do it equally 
well, In Glasgow, he said, they had a splendid industry 
in which to work, and Bailie Burrell had told him that in 
a few years they hoped to generate from 50 to 100 million 
Board of Trade units. The speaker believed this was no 
exaggeration of what would come to pass. In reply, the 
Lord Provostsaid that inthe various departments of municipal 
work he knew none more interesting than that depart- 
ment under whose auspices they were met. In the elec- 
tricity department they had one of the. latest instances of 
municipal service claiming the most recent discoveries of 
science, and in the work of that department, in its twofold 
efforts to supply light and power, they were doing splendid 
service, contributing, as they did, in a remarkable manner 
to making Glasgow a more healthy city to live in. Colonel 
Young, in proposing “The Electricity Committee,” said 
that their electricity department was only 13 years old, 
and in 1892 had only 37 consumers on its books, It was 
not long before the demand for the new light was so great 
that Mr. Chamen had been forced to order plant from who- 
ever could givethem the best delivery, and the result was that 
their Port Dandas station was a kind of exhibition of high- 
speed engines by various makers. Colonel Young said the 
number of street lamps lit electrically had gone up from 
71 in 1892 to 825 at the present time. To start witb, 
they laid down 1,000 h.p. of plant; now they had over 
25,000 h.p. of plant. Recently they had laid turbine plant 
of 10,000 h.p. for the generation of high-pressure current. 
Their price for lighting had fallen from 7d. to 34d., and for 
power it had gone down from 7d. to $d. The price for 
street-lighting had decreased from £26 to £14. The units 
generated per annum were at present 18 millions, and the 
revenue £186,000, which last year, after all dues had been 
met, left a surplus of £16,276. Bailie Willock responded 
for the department, and said that the electricity depart- 
ment’s capital expenditure had increased from £130,000 in 
1892 till to-day it amounted to £1,500,000, although the 
committee had done their utmost to keep down the expen- 
diture. Management expenses absorbed 5s., and interest, 
depreciation, and sinking fund took up the other 15s. per 
£1 spent. In the Pinkston power station of the tramways 
department they had four 4,500-h.p. engines, which cost, 
roughly, £100,000. At Port Dundas they had two turbines 
equal in power to those engines, but costing only £30,000, 
which meant that they would ere long be able so to reduce 
the price of electricity as to bring it within the reach of all. 
They had just agreed to give supplies for power to con- 
sumers using 500,000 units per annum at a flat rate of 2d., 
on condition that the maximum demand was used for 2,000 
hours a year. Other toasts were enthusiastically received, 
and a singularly successful event passed off, reflecting much 
credit on those who ably superintended the arrangements, 
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ON SOME PROBLEMS OF ELECTRO AND ELECTRO- 
THERMAL CHEMISTRY.* 
BY R. THRELFALL, F.R.S., MEMBER, 
(Concluded. from page 53. ) 


There are, however, some unexhausted possibilities about 
the earbon filament, and the General Electric Company of 
America claim to have made a great improvement by 
graphitising the filaments at a temperature of 3,000deg. to 
5,700deg. C. A filament so heated is quite altered in 
appearance, and has a greatly reduced resistance, but the 
point of greatest interest is that the filament has a positive 
temperature coefficient. The life of a lamp with these 
filaments is sald to be considerably increased, and an 
efficiency of 2:5 watts per candle-power is claimed. The 
exhibit of these filaments is due to the kindness of Mr. 
Jackson and the British Thomson -Houston Company, 
Limited. According to Wedding (discussion, Elektro- 
chemische Zeitschrift, vol. xxvi, p. 199, 1905) and others, the 
loss of efficiency experienced by a carbon filament of the 
ordinary kind is a real phenomenon, and the diminution of 
lighting power of an ordinary incandescent lamp is only to 
be partially accounted for by the blackening of the bulb, 
since if the filament be mounted in a clean bulb its light- 
giving powers are only slightly improved. It is not easy 
to understand why the efficiency of ‘a filament should fall 
off with age. Another rival of the carbon lamp is the lamp 
with osmium filament, and in some ways it seems to me 
that the manufacture of the osmium filament is a more 
difficult achievement than the production of the tantalum 
wire. Osmium, according to Blau, is not sufficiently ductile 
to draw into a wire, and every chemist who has handled 
platinum metals regards osmium tetroxide with considerable 
emotion on account of its dangerously active reaction with 
the tissue of the eye. The usual analytical method for the 
separation of osmium—viz., distillation with aqua regia, 
always a tedious process—has been set aside, and osmiridium 
denuded of platinum by aqua regia is alloyed with tin or 
zine and the alloy burned in air or oxygen, the osmium 
being collected probably as an osmate or osmite from the 
gases leaving the furnace. It is then a simple matter to 
obtain osmium in powder by reduction, and the powder is 
mixed with some organic binding material and the paste 
squirted through a jewel die. The filaments are then 
carbonised, and finally heated electrically in air and water 
vapour, 80 as to burn out the carbon and reduce the carbide 

. of osmium. The resulting filament is, of course, very 
rough, and ib must require great skill to avoid having spots 
of high resistance in the filament. The specific resistance 
is very low, and the lamps as ordinarily made only take 
87 to 44 volts. 

The efficiency for a life of 2,000 hours is about 1:5 watts 
per Hefner candle, so that in this respect there is not much 
to choose between the osmium and tantalum lamp. Per- 
sonally, I have some doubt as to whether existing sources 
of supply of either osmium or tantalum could support a 
large industry, but new supplies may turn up. Neither 
osmium nor tantalum are as rare as thorium was when the 
use of that element in the incandescent gas mantle was first 
attempted. 

SILICA GLASS. 

A simple, but useful, little invention has recently been 
made by Elihu Thomson, by which it is easy to make 
rough but practical tubes of fused silica. An interesting 
exhibit of tubes and sheets made by this process was shown 
to the Royal Society by Mr. Hutton last summer. The 
process is simplicity itself. A carbon tube or rod is 
provided with water-cooled connections, and buried in 
dry sand of sufficient purity, or rather of sufficiently high 
silica content. On turning on a heavy current for a 
few seconds or minutes the sand grains fuse together 
and shrink away from the conductor, which obligingly 
coats itself with a layer of carborundum for its own pro- 
tection. The current and duration of heating can be varied 
so as to yield either a thick or thin walled tube, though in 
both cases the tubes are rough and opaque, and stained 

Internally with carborundum. The valuable properties of 
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fused silica are, however, well marked—¢., the tubes can 
be heated red hot and dropped into water without cracking. 
By dressing these tubes on a carborundum wheel they can 
be made to have the appearance of nearly white vitreous 
earthenware. Some years ago I accidentally made a large 
tube from calcined magnesite in the same way, but was not 
clever enough to think of making a fused silica tube by the 
same process. 

Soma very interesting and apparently successful work 
on the same subject has been done by Messrs. Bottomley, 
Hutton, and Paget (English patent 10,670, May 9, 1904), 
who have carried the manufacture of silica glass a step 
further forward. These inventors melt their glassmakers’ 
sand by contact with electric resisters or by radiation from 
the same, and have overcome the difficulties involved in 
blowing out the molten mass into moulds or pulling it into 
tubes. The merits of fused silica were first made known 
to the modern world by Mr. Boys (Phil. Mag., June, 1887), 
and in the autumn of that year I repeated Mr. Boys’s 
experiments, and made and used some rods and tubes in 
the construction of physical apparatus. It is, therefore, a 
peculiar pleasure to me to be able to congratulate the 
fortunate inventors of the large scale working of silica, for 
I believe I have as good reason to appreciate the diffi- 
culties they must have had to overcome as anyone in the 
world. 

The following paragraph was written before I became 
acquainted with the work just described, but I let it stand. 
At the recent exhibition at Liége there was a display of 
oxyacetylene blow-pipes of large size, intended to compete 
with thermit for repairing wrought iron. Itis very probable 
that with silica tubes and rods (made inside carbon tubes 
from sand) and suitable oxyacetylene blow-pipes it will be 
possible, even easy, to make any kind of apparatus, large 
or small, out of opaque silica. The method should also be 
capable of generalisation for the fusion of those oxides 
which are reduced with difficulty by carbon—z.¢ , zirconia, 
magnesia, and the alkaline earths, and the oxides of 
vanadium and titanium, provided they are presented in the 
right state of fineness. 

In concluding these brief notices I wish to guard myself 
from the imputation of making invidious distinctions 
between inventions I have referred to and inventions I 
have not touched upon. It is the chemical industry as 
related to electricity which has determined the selection. 


PRIVATE BUSINESS, 


I desire to devote a few minutes to the private business 
of the Institution of Electrical Engineers in general and of 
the Birmingham and Midland Local Section in particular. 
In regard to our own section we have to notice that our 
members are drawn from a very wide area, and it would 
be perhaps more correct to describe us as the ‘“ Midland” 
than the “Birmingham” Section. If this title meets the 
approval of the members, we might possibly approach the 
general council for permission to make the change. Last 
year our total membership amounted to 294, so that we 
are numerically, at all events, an appreciable slice of the 
Institution of Electrical Engineers. 1 think we may con- 
gratulate ourselves on the quality of the papers we have 
had the pleasure of listening to during the session of 
1904-1905, for the whole of the papers, without excep- 
tion, have been published at length in the Journal of 
the Institution, and that by the racommendation of the 
London committee, with which we have nothing what- 
ever to do. Indeed, I do not know who decides 
questions as to publication, but we in Birmingham must 
certainly regard him as a man of very sound judgment if 
he is any particular person, or, in the alternative, as a 
demonstration of the advantages of collective wisdom if 
he is à committee. During the year 1906 it is proposed to 
entertain in England the electrical engineers of America, 
France, Germany, Italy, and Switzerland. A guarantee 
fund for a substantial amount has been raised, and a sub- 
scription list will shortly be opened, which I trust will 
show that English engineers have nothing to learn in regard 
to the duties of hospitality, in spite of the liberal education 
they have received at the hands of their foreign colleagues 
during the last six years. I attended a meeting of the 
committee in London which is engaged in making the 
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arrangements, and ventured to express what I believed to 
be the wish of the Birmingham and Midland Section—to 
take a fair part in any programme of entertainment which 
might be proposed. The date of the gathering cannot be 
finally agreed upon till the wishes of our guests are ascer- 
tained, but it seemed to us that the latter part of June and 
first week in July would be a good time for our friends to 
visit England if it suited them in other respects. 

The growth of the electrical industry cannot be better 
illustrated than by an examination of the list of officers 
and members issued on Aug. 51 last. From this it appears 
that our total membership now stands at the large figure 
of 5,670, of which just less than 1,000 are full members, 
associates and associate members numbering about 1,600 in 
each class. The total membership of the Institution of 
Civil Engineers on July 1, 1902, was 7,876, of which 
1,158 were students. The membership of the Institution 
of Mechanical Engineers is 4,649, of which 490 are 
“ graduates." 


A SCHEME OF MILITARY INSTRUCTION. 


During the past year we have heard a great deal about 
the military weakness of the country and the danger to 
which such a condition of affairs exposes us. I suppose 
there are no people in the world less inclined to the absurd 
and archaic practice of war than the population of Great 
Britain, but experience shows that war is not always to be 
avoided even by the most peace-loving people. It 1s, 
therefore, quite a practical question as to how the 
country is to be placed in such a condition of defence— 
offensive defence, if you like—as will ensure due freedom 
for the development of the Empire at large and avoidance 
of panicky conduct, with all all its financial and industrial 
disturbance, at moments of crisis. The extreme views 
may, I believe, be summed up in the demand for con- 
scription on the one hand and implicit confidence in the 
power of the navy on the other. Extreme views rarely 
prevail in this country, so we may fairly anticipate that 
some middle course will be found in this as in other 
matters of engineering compromise. The most obvious 
and natural course would seem to be that all young 
men, in proportion to their leisure, should acquaint them- 
selves with the first principles of soldiering. It is a good 
and a pleasant thing for young men to be able to ride, 
shoot, and sleep in the open, but these things all require 
practice. Many things are taught in technical schools and 
universities nowadays which it used to be considered could 
only be learned by blundering along at the heels of others 
self taught by long experience. For instance, I saw the 
other day that in America the technically instructed mine 
manager 1a slowly and steadily replacing the old “practical” 
captain. I myself know a case which happened many years 
ago of a young man who, having mechanical tastes, was 
sent as a premium pupil to a firm of engineers, 
and spent more than a year in front of a drilling 
machine, Everyone nowadays wiil admit that most of 
the arts of the engineer are best and most thoroughly 
learned by those who are definitely instructed in them 
in some place built and equipped primarily for the 
purpose of teaching, and who at the same time have 
access to some place where the same arts are being 
employed for commercial ends. It may be natural obtuse- 
ness on my part, but I must admit that I cannot see why 
soldiering is an art that cannob be learned to some extent 
on the principles of the technical school. For instance, a 
man can certainly be taught to shoot, to ride, and to look 
after his horse, and also to look after himself, so as to keep 
in health in camp. It may be urged that such a school as 
I am thinking of already exists in volunteer training camps, 
and though I am too ignorant to say "yes" or "no" to 
such a contention, I would point out that a camp held at a 
definite time and for a definite period hardly meets the 
case. The University of Chicago set an example of a place 
free from vacations; individual teachers and students of 
course required and had vacations, but the place as a whole 
does not (or did not) shutdown for several monthsin the year. 
It was(or is)a place at which education was (or 1s), s0 to speak, 
“on tap," and people went there when their other engage- 
ments permitted, and came away on the same principle. 
Now if there was a sort of soldiering achool established on 
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these lines, I think very many young men would feel the 
call of duty to attend it who cannot or will not make it their 
business to go into a volunteer camp held at some arbitrary 
date. Most young men, I believe, feel that they would 
like to take their proper share in defending their country ; 
but as things are, the means are often wanting, and the 
struggle for existence is too severe, and nearer duties too 
pressing for opportunity to exist. To most people I am 
afraid military training means drill and little else, and no 
one can deny that company, or even battalion, drill is one 
of the most dreary and dullest occupations in the world, 
and it cannot be rational to suppose that young men of 
education should be put through a course Intended for 
ploughboys some centuries ago. No doubt there would 
have to be some sort of drill, but it should be of a kind 
suited to sensible people, and not directed, as much 
volunteer drill is, to the vain emulation in matters of 
trivial precision of the professional soldier, who has to be 
kept at drill to fill up his day. 

There are two organisations of young men in this country 
fitted above all others to initiate such a system of training 
as I have suggested—the universities and the engineering 
societies. In medieval times the University of Oxford, at 
all events, was a centre from which national movements 
originated, and in the young men of the engineering 
societies we have those who will in time control most of the 
industrial activities of the nation and form the brain of the 
Industrial community. I hardly know how far such a 
training as I have indicated would go towards solving the 
problem of national defence, for it does not aim at making 
finished soldiers any more than the technical school aims at 
making finished engineers, but it would, I think, be the 
means of providing a nucleus of educated men capable 
of taking their place in the national defence, with a know- 
ledge of elementary things only attainable by practice, and 
thereby immensely shortening the time necessary to make 
them efficient soldiers. I have purposely refrained from 
filling In any details, for Iam not entitled by knowledge 
or experience to do so, and yet I have long felt that our 
present system of volunteering leaves much to be desired 
if soldiering be considered a serious art—and that it is 
I have no doubt whatever. 


BRAKES * 
BY A L O. FELL, M IE E, 
(Continued from page 60. ) 


Programme for each Series of Tests.—Trials to be made of 
the brakes operating under the following conditions upon 
dry and greasy rails (no sand to be used when stopping 
the car during any of the tests): (a) Emergency stops— 
i e., bringing the car to a standstill in the shortest possible 
distance ; (b) quick service stops—i e., bringing the car to 
a standstill without discomfort to the passengers ; (c) coast- 
ing—i e., descending a grade under control of the brake. 
The following records and notes to be made of all tests: 
(1) speed at which the car travels when brake application 
is made ; (2) the distance car travels from application of tne 
brake to dead stop; (3) the time which elapses between 
the application of the brake and dead stop ; (4) amperes 
passing in armatures during the application of brake; (5) 
volts across motor terminals during application of brake ; 
(6) the brake notch of controller employed in each applica- 
tion of the brake ; (7) the condition of the rails; (8) the 
gradient over which the car travels. The trials to be made 
with the following brakes—viz. : (1) rheostatic ; (2) type A, 
electromagnetic track brake, old pattern; (5) type A, 
electromagnetic track brake, new pattern; (4) type B, 
electromagnetic track brake, old pattern; (5) type B, 
electromagnetic track brake, new pattern; (6) hand 
brakes; (7) momentum brakes. Speeds at which the 
brakes are to be applied will be approximately 1, 2, 3, 5, 8, 
10, 13, and 15 miles per hour. 

Results of Tests.—The service and emergency stops were 
made at speeds varying from 1 to 144 miles per hour, 

* Paper read before the Tramways and Light Railways Association 


in the theatre of the Institution of Civil Engineers Great George- 
street, London, 8, W., on Jan, 10, 1906. | 
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both under dry and greasy rail condition. The results 
recorded have been plotted, and eurves prepared comparing 
each brake under similar conditions. | 

Curve OOD shows stopping distance with hand brake on 
dry rail. Curve Op shows stopping distance with hand 
brake on greasy rail. 

Curve Lp shows the relation between the speed and 
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Curve No. LA. 


stopping distance of a bogie car separately tested with: (1) | 


rheoatatic brake; (2) A-type brake (old magnets); (3) 
A-type brake (new magnets); (4) B-type brake (old 
magnets); (5) B-typə brake (new magnets) Emergency 
stops on dry rail. 

Curve IL. shows the relation between the speed and 
stopping distance of a bogie car separately tested with: (1) 
rheostatic brake; (2) A-type brake (old magnets); (3) 


A-type brake (new magnets); (4) B-type brake (ol 
magnets) ; (5) B-type brake (new magnets). Service stops 
on dry rail. 

Curve LA shows the relation between the speed and 
ampere-seconds of a bogie car tested separately with: (1) 
rheostatic brake; (2) A-type brake (old magnets); (3) 
A-type brake (new magnets); (4) B-type brake (old 
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magnets); (5) B-type brake (new magnets), Emergency 
stops on dry rail. 

Curve II.A. shows the relation between the speed and 
ampere-seconds of a bogie car tested separately with: (1) 
rheostatic brake; (2) A-typa brake (old magnets); (3) 
A-type brake (new magnets); (4) Btype braks (old 
magnets); (5) B-type brake (new magnets). Survie; 8*0pi 
on dry rail. | a dE i 
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Curve III D. shows the relation between the stopping 
distance and speed of a bogie car tested separately with : 
(1) rheostatic brake; (2) A-type brake (old magnets) ; (3) 
A-type brake (aew magnets); (4) B-type (new magnets). 
Emergency stops on greasy rail, 

Curve IV.D. shows the relation between the speed and 
stopping distance of a bogie car tested separately with: (1) 
rheostatic brake; (2) A-typs brake (old magnets); (3) 
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 A-type brake (new magnets; (4) B-type brake (new 
magnets). Service stops on greasy rail. | 

Curve III A shows the relation between ampere seconds 
and speed (minimum) of a bogie car tested separately with 
(1) rheostatic brake ; (2) A-type brake (old magnets) ; (3) 
A-type brake (new magnets); (4) B-type brake (new 
magnets) Emergency stops on greasy rail. 

Curve IV.A shows the relation between ampere-seconds 


ae 


and speed (minimum) of a bogie car tested separately with 
(1) rheostatic brake; (2) A-type brake (old magnets) ; (3) 
A-type brake (new magnets); (4) B-type brake (new 
magnets). Service stops on greasy rail, 
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Curve. No. VLD. 


Curve V.D shows the relation between the speed and 
minimum stopping distance of a bogie car tested separately 
with (1) rheostatie brake; (2) A-type brake; (3) B-type 
brake; (4) momentum hand brake; (5) ordinary hand 
brake. | 

Curve VI: shows the relation between the speed, 
stopping distance, and time on a single-truck car fitted 
with momentum brake. Emergency stops on greasy rail. 
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Curve VILD shows the relation between the speed, 
stopping distance, and time on a single-truck car fitted 
with momentum brake. Emergency stops on dry rail. 

Curve VIILD shows the relation between the speed, 
stopping distance, and time on a single-truck car fitted 
with momentum brake. Service stops on greasy rail. 

Curve IX.D shows the relation between the speed, 
stopping distance, and time on a single-truck car fitted 
with momentum brake. Service stops on dry rail. 
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Curve X.c shows speed obtained with each brake notch 
when car is allowed to start from rest on an average grade 
of 1 in 35 and coast down the incline. Average coasting 
distance, 1,100ft. Minimum grade 1 in 77, maximum grade 
lin 21. Current curves must be read in relation to brake 
notches through speed curves. — 
| Curve XI. shows the average retardation in feet per 


second per second with a magnetic brake, coefficient of 
friction and speed in miles per hour. 


Curve XII. shows examples of charts taken on recording 
ammeter and voltmeter during a single emergency stop 
with a magnetic track brake. | 

In considering the value of any braking apparatus special 
attention has to be paid to the following particulars, which 
I have placed in the order of their importance: (a) reli- 
ability ; (b) facility of operation by the motorman ; (c) 
rapidity of application ; (d) distance necessary to stop a car 
after the brake has been applied ; (e) length of time during 
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which the current is passing through the motors and brake 
eoils—viz, the ampere-seconds; (/) first cost of equip- 
ment; (g) the cost of maintenance. Under the conditions 
of congested traffic, such as in London, it is of primary 
importance to have a brake which will stop a car in the 
shortest possible distance, especially at the lower speeds, I 
would here point out that the majority of accidents at the 
present time occur when the cars not fitted with electro- 
magnetic track brakes are running at the lower speeds ; 
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TABLE SHOWING THE STOPPING DISTANCES WITH ORDINARY 
Hanp BRAKE, 
No. OOD.—Emergency Stops on Dry Rail. 
Speed miles per hour .... 9 3 4 «5 7 9 11 18 145 
Stopping distance in feet... 3 8 15 99:5 38 53 68 88 120 


TABLE SHOWING RELATION BETWEEN SPEED, STOPPING DISTANOE 
WITH ORDINARY HAND BRAKE, 
No. Op.—Emergency Stops on Greasy Rail. 
Speed miles per hour .. 2 8 4 5 7 9 1l 11 1415 
Stopping distance in fees 2 45 75 11°5 22 37 56 81 104 


TABLE COMPARING THE STOPPING DISTANCES OBTAINED WITH TyrE A 
OLD PATTERN BRAKE, Type B OLD PATTERN BRAKE, AND 
RuxosTATIC BRAKE. 

ket Se 


No. I.D.— Emergency stops on No. II. D. —Set v:ce stops on dry 


dry rail, rail, 
Spel |Stopping distancesin feet Speed [3toppirgdistaic sin fact, 
miles per^ Type | Type | Rheo- ||miles per Type | Type | Rhe»- 
hour. A, B. static, hour, à B. static, 
2 13 2 2 2 10 5 2 
3 11i 4 5 ó 18 9 5i 
4 10 6j 91 4 164 14 9 
5 9 9 143 5 21 19 14 
7 11i 194 263 7 544 804 284 
9 20i 37 433 9 52 42 503 
1l 40 544 75 1i €8 56 80 
13 52 714 107 13 71 78 115 
14:5 | 56% Sa 130 145 | 80 95 1434 


TABLE COMPARING THE SPEED AND AMPERE-SECONDS OBTAINED 
WITH Tyre A OLD PATTERN BRAKE, Tyre B OLD PATTERN 
BRAKE, AND RHEOsSTATIC BRAKE, 


No. L 4.— Emergency stops on 
dry rail. 
—— OC POR ESPACES 
Speed |,—- Ampere.scconds, — 


No, II.4.— Service stops on 
. dry rail. 


Speed |—- Ampere.seconds, -= 


miles per] Type.| Type | Rheo- |miles pe| Type | Type | Rheo- 
hcur. A. B. tatic. | hour. A. B. statio, 
2 12 15 67 2. 12 9 70 
3 43 4) 1C0 ó 85 27 110 
4 72 65 142 4 58 53 152 
5 100 90 183 5 82 84 193 
7 | 160 145 265 7 127 169 215 
9 215 205 844 9 173 208 560 
11 275 267 425 11 218 263 445 
14 435 540 505 18 265 422 580 
145 | 380 | 405 565 145 | 333 367 595 


TABLE COMPARING THE STOPPING DISTANCES OBTAINED WITH 
Tyre A New PATTERN BRAKE, Tyre B New PATTERN BRAKE, 
ARD RHEOSTATIC BRAKE. : 


No, I DN.—Ewergency stops or||No. 
dry rail, 


II. DN. — Service 
dry rail. 


stops on 


Spæd | |Stoppingdistancesin feet, Speed |Stoppingdistancenin feet. 


miles pe | Type | Type | Rheo- ||miles per Type | Type | Rheo- 
hour, A. B. | static, hour. A, B, static, 
2 24 2 2 2 64 3 2 
ő 4 21 5 ó 11 6 aş 
4 64 ő 94 4 16 9 9 
5 9 4 144 5 251 124 14 
7 154 8 264 7 óli 20 284 
9 24 124 451 9 47 294 504 
1l őő 194 15 11 74 47 89 
15 451 ols 107 13 102 67 115 
145 | 52 45 130 14:5 | 123 814 1433 
t 


TABLE COMPARING THE SPEED AND AMPERE-SECONDS OBTAINED 
WITH Tyre A New PATTERN BRAKE, Tyre B New PATTERN 
BRAKE, AND RHEOsTATIC BRAKE, 

en na RE E 


No, LAw.—Emergency stops on 


No, II,.an.—Service stops on dry 
dry rail, i 


rail, 


Speed |,— Amner-- econds, -~ || Speed |—- Ampere-seconds, -~ 


miles per} Type | Type | Rheo- |miles per! Type | Type | Rheo- 
hour, A, B. static. | hour, A. B. | static, 
2 40 12 67 2 50 10 70 

ó 90 20 100 | ó 55 15 110 

4 116 30 142 4 80 20 152 

5 138 38 183 5 105 27 193 

4 162 55 263 7 160 38 275 

9 221 74 544 9 210 50 560 

11 290 92 425 11 260 78 445 
15 ó15 116 505 18 ó00 118 530 
14:5 i 445 170 565 145 | 330 168 596 


TABLE COMPARING THE STOPPING DISTANCES OBTAINED WITH 


Type A New PATTERN Brake, Tyru B New PATTERN 
BRAKE, AND RHEOSTATIC BRAKE, 


No, IIL» —Emergency stops on 


No, IV.p.—Service stops on 
greasy rail, 


greasy rail, 


Speed (Stopping distancesin feet.!/ Speed Stopping distancesin feet, 


miles per^ Type | Tyre | Rheo- ||miles per Type | Type | Rheo- 
hour, A. B. static. hour, A, B. static. 
2 61 14 4 2 6 ó ó 
3 21 10 ó 7s Ts 9 
4 114 34 19 4 11 12 184 
5 16 44 30 5 154 164 aC 
7 264 7 52 7 25 224 56 
9 37 10 75 9 55 28 821 
11 48 13 102 11 484 801 109 
13 63 184 135 13 64 42 1424 
145 | 80 30 175 145 | 774 | 51 192 


TABLE COMPARING THE SPEED AND AMPERE-SECONDS OBTAINED WITH 
Tyre A New PATTERN BRAKE, Tyre B New PATTERN BRAKE, 
AND RHEOSTATIC BRAKE, 


No, IV.A —Service stops on 


No. IILA,—Emergency stops on 
greasy rail, 


greasy rail, 


Speed |,— Ampere-seconds, -— | Speed |—- Ampere-seconds, —, 


miles per} Type | Type | Rheo- ||miles per} Tyre | Type | Eheo- 
hour, A. B. static. | hour, A. B. static. 
2 30 7 200 2 30 T 125 

ó 44 12 255 ó ó9 10 185 

4 62 16 810 4 50 14 242 

5 85 20 360 5 75 16 500 

7 145 50 470 7 132 25 418 

9 215 40 515 9 207 50 552 
11 292 50 682 11 297 58 647 
13 377 58 790 13 385 45 765 
14:5 | 440 65 870 14:5 | 455 50 850 


TABLE COMPARING SPEED MILES PER HOUR AND STOPPING DISTANCE 
IN FEET WITH RuEosrATIC, Tyre A New Macnetr, Tyrr B 
NEW MAGNET AND ORDINARY ‘' HAND” BRAKES, 


No. V.p.—Emergency Stoys on Dry Rail. 


Miles | Rheo-| Type A Type B Ordinary 
-per hour, | static, new magnete. |aew magnets. Momentum. | and brake, 
1 — — — — 1 
2 l 2 — 1 2 
ó 5 4 2 2 4s 
4 9 6 5 ő% T 
5 14 9 4 6 11j 
6 20 12 6 9 16 
7 26 154 8 15 22 
8 ó4 194 10 174 29 
9 44 24 12 25 57 
10 58 28 153 29 46 
iL 74 55 194 do4 56 
12 90 58 204 42 68 
15 107 45 5 ől 50 81 
14 122 49 40 57 96 
15 — — 52 67 111 


Tasim No. VI.D.— Service Stops Taste No. VII.D.—Emnorgency 


on Dry Rail, Momentum Stops on Dry Rail, Momentum 
Brake, Brake, 
Speed miles, Timein | Distance |Speed miles} Timein f Distance 
per hour. | seconds, | in feet, || per hour, | seconds, | in feet, 
1 ‘85 1 l "15 — 
2 15 24 2 1°2 1 
3 2 3 3 1:7 2 
4 25 5 4 2 ój 
5 29 74 5 ad 6 
6 53 124 6 28 9 
7 58 17 7 3'2 13 
8 42 23 8 57 174 
9 46 29 9 4 23 
10 51 56 10 4'5 29 
11 5:5 43 11 qi 554 
12 59 50 12 5'1 42 
13 6:5 584 13 55 50 
14 6:8 67 14 59 57 
15 1 $ 15 15 6'6 67 


but with apparatus which can be more rapidly applied with 
adequate retarding power, the cars can be stopped in a 
much shorter distance, and before serious damage, if - 
any, occurs. It will be noted, therefore, that, pro- 


"84 


viding the conditions (v) and (b) are fulfilled, items 
(c) and (d) may be taken as a direct measure of the 
value of the braking apparatus. Condition (e) refers to the 
electrical equipment of the car, and is an indication of the 
deteriorating effect that may be expected due to electric or 
magnetic brakes. 


Taste. No. VILD. — Service 


Taste No. IX.D.— Emergency 


Stops on Greasy Rails, Stops on Greasy’ Rails, 
Momentum Brake. Momentum Brake, 
Speed mile! Timein | Distance Speed miler} Timein | Distance 
per hour, | seconds. | in feet, || per hour. | feconds. | in feet, 
1 11 ó 1 '8 2 
2 2 5 2 16 5 
ó 28 9 ó 265 8 
4 55 14 4 ó 12 
5 42 19 5 46 17 
6 48 20 6 42 22 
7 53 52 7 47 214 
8 5'8 40 8 52 ó4 
9 6'5 48 9 57 41 
10 677 57 10 6:2 49 
11 72 67 11 67 57 
12 76 nn 12 41 66 
15 8 88 13 76 76 
14 8'3 100 14 8 854 
15 88 118 15 84 96 


TABLE COMPARING SPEED MILES PER HOUR ATTAINED WITH EACH 
Brake Norcu, COASTING DOWN AN INCLINE 1 100FT. LONG 
WITH A MAXIMUM GRADIENT OF 1 IN 21 AND A MINIMUM 
GRADIENT OF 1 IN 77. 

TABLE No. Xc. 


A type brake,| B type brake.| B type brake. 


Brake | Rheostatic. Old magnets. | Old magnets. | New magcets, 


notch, Speed. 


Amps.| Speed, | Amps.| Speed. | Amps. | Speed. | Ampa. 
1 — — — — — — | 122 | 16 
2 125 | 45:b | 13 19 125 | 15 10 155 
ó 8'4 455; 98 | 13 75 | 125; 78 | 14% 
4 55 | 445} 65 | 125; 55 | 115| 58 | 13 
5 55 | 485! 44 | 115] 4 105; 42 | 13 
6 25 | 40 53 | 11 2:5 95| 34 | 15 
d 1 36 235 | 10 1'5 6 235 | 20 


TABLE No. XI. 


Retardation in feet per sec. per sec Retardation in feet per sec. per sec, 
Speed in miles; Emergency| Servict||3pceed in miles} Emergenoy| Service 


per bour, atops, | stops. per hour, Btops, | stops. 
1:5 ó'50 1:875 90 5'07 ó 05 
20 665 2 00 10 0 5:00 2 97 
5:0 400 2°30 11:0 4875 | 2825 
4:0 4 35 2 57 120 4'75 2675 
50 4 60 2:80 18:0 4°55 245 
6'0 4 85 2 95 14:0 4'575 | 2'225 
70 505 5:00 15 0 4175 1:975 
8'0 5'10 505 — — — 


TABLE No, XIL — Example of Oharts taken on Recording Ammeter 
and Voltmeter, Single Emergency Stop with a Magnetic Track 
Brake. Double-Bogie Truck Car. Speed when Brake applied 
was = 12:8 Miles per Hour, 


Seconds, | Amperes., | Volts. Seconds, | Amperes. | Volts, 
5 54 265 25 | 20 | 15 
1'0 80 130 ó'0 13 15 
1:5 50 100 ó'5 6 0 
2'0 14 20 4*0 0 0 


Comparative Results of Electromagnetic Brake Tests —It will 
be seon from the foregoing tabulated results and the curves 
that the newly-developed equipments of both types of 
electromagnetic track brake are such an improvement on 
the older types that it is only necessary to compare the 
results obtained with the former. After carefully examining 
the figures and general behaviour of the brakes during the 
tests, I am of opinion that the following are reliable com- 
parisons of the new types of each brake. With regard to 
the conditions: (a) “reliability,” (b) “facility of opera- 
tion by the motorman,” and (c) “rapidity of application,” 
magnetic track brakes of both the A and B types fulfil the 
requirements. With regard to condition (d)—viz, “the 
distance necessary to stop a car after the brake has been 
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applied "—the curves on Diagrams ID and ILD give the 
results obtained with emergency and service stops respec- 
tively on a dry rail; up to speeds of 14 5 miles per hour 
the B type of brake is slightly better, but judging by the 
curves at higher speeds the A type is apparently superior. 
The curves on Diagrams III.p and IV D, giving the resulta 
obtained on what appeared to-be a greasy rail, show that 
the B type of brake was more effective, but the results of the 
tests made are rather better than those which were obtained 
on a dry rail This is due, in all probability, to the fact 
that the brakes were manipulated more skilfully in the 
later teste. It was most difficuls to obtain exactly similar 
conditions in each test, as the time each week during which 
teats could be made was very limited. Unhappily, this test 
could not be repeated, as the instruments were destroyed 
by fire, and have not yet been replaced. Condition ¢ is the 
next point to consider—viz, "the length of time during 
which the current is passing through the motors and brake 
colla—ie, the ampere-seconds.” Diagrams [A and IA 
show that with the B typ: of brake there is less tendency 
to overheat the motor armatures, field coils, and resistances. 
The braking effect of type A apparatus depends upon (a) 
the friction between the electromagnetic brake shoes and 
the track; (b) the retardation of the wheels due to the 
motors which they drive acting as generators. In the case 
of th3 type B apparatus, the braking is affected by (a) the 
friction of electromsgaetie brake shoes and track; (b) 
the retardation of the wheels due to the motors 
which they drive acting as generators; (c) the friction 
of the wheel brake shoes pressed against the whcel 
tyres in direct proportion to the speed at which the 
ear is travelling. With each brake the energy dissi- 
pated in stopping the car in a given time or distance 
must be the same. In the case of types A equipment it is 
divided as follows: in wear between the magnetic brake 
shoes and the rails ; in wear between the pinions and gear 
wheels ; in heating the armatures, fields, and resistances. In 
the B typ: of brake equipment the energy is diasipated : in 
wear between the magnetic brake shoes and the rails; in wear 
between the pinions and gear wheels; ia heating the 
armatures, fields, and resistances; in wear between the 
wheel brake, shoes, and tyres. 


(To be continued.) 


THE LONDON POWER BILLS. 


There are no less than eight applications to this session 
of Parliament connected with the supply of electrical 
energy in bulk in London and the surrounding districts in 
Kent, Essex, Middlesex, and.Surrey. These Bills are as 
follows : 


1. The London County Council (Electric Supply) Bill. 

2. The Administrative County of London and District 
Electrie Power Company Bill. | 

5 The Charing Cross, West Ead, and City Electricity 
Supply Company, Limited (Power Supply), Bill. 
S The Additional Electrical Power Supply (London) 

ill. 

5. The South Metropolitan Eleetrie Light and Power 
Company, Limited, Bill. 

6 The City of London Electric Lighting Company, 
Limited, Bill. 

7. The Shoreditch and Stepney Electricity Bill. 

8. The Hackney Electricity Bill. 


To a certain extent we have already given our readers 
the general details of a number of these Bills. For instance, 
the report in our issue* for Dac. 15, 1905, gives in general 
terms the scope of the London County Council Electric 
Sapply Bill Again, in our issue] for Nov. 24, 1905, we 
published a general description of the scheme of the Addi- 
tional Electrical Power Supply (London) Company. Of 
the other measures less full information has been given, 
and we now propose to make a general résumé. such as 
will enable our readers to appreciate the essential features 
of these competitive schemes and the variations between the 
proposed methods of working. In doing this we think 


= Vol, xxxvi p. 818, iT Vol. XXXVI, p. 126, 
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it right to deal first with the Administrative County and 
District Electric Power Company’s Bill, as this Bill 
is drafted on similar lines to the 1905 Bill, which only 
failed to become law by want of time, | 

Coming now to the proposals of the same eompany, which 
are shortly to be considered by the new Parliament now in 
course of election, we presume that our readers are 
acquainted with the general terms of last year's measure. 
It is a Power Bill of a well-known type, and seeks a right, 
as far aa the industrial area is concerned, to supply large 
private power consumers in competition with existing electric 
lighting undertakers. The company proposed would have 
a capital of £5,000,000. Generating stations are suggested 
on the River Thames on lands to be acquired within the 
boroughs of West Ham and Greenwich and in the urban 
district of Barking. The proposal in last year's Bill to 
have a station at Fulham is omitted this year. The area 
of supply is much the same as in last year’s measure, with 
the exception that those districts to the west of London 
north of the Thames secured by the Metropolitan Electric 
Supply Company last year are omitted. Clause 46, dealing 
with the route for the electric lines, is an interesting 
one. It provides for the laying of cables in such line or 
route, and in a trench of such dimensions, and in such 
position as may be agreed between the company and the 
loeal authority, or as, falling agreement, shall be settled by 
the Board of Trade. By a proviso to this clause a metro- 
politan borough council may, with others, object to any 
proposed line or route on the ground that it would traverse 
the principal thoroughfares or busy streets, and may indi- 
cate an alternative route or deviation. If, in the opinion 
of the Board of Trade, this requirement is reasonably 
praetieable, and does not involve undue increase of expendi- 
ture, such alternative route or deviation shall be adopted. 
Sab-clause (4) reads : 


‘In respect of all electric lines laid down by the company in any 
street in the administrative county of London, the London County 
Council shall, for the purposes of this section, have all the rights, 
powers, and privileges of the local authority." 


This appears to start a dual control, and to give the 
London County Couneil new powers. Clause 48 contains 
the essence of the Bill, and reads as follows: 


"1l. Energy shall be supplied under this Acb only (a) for supply to 
au'horised undertakers, and (b) for providing power £o any person. 

‘'2, The energy supplied to authorised undertakers may be used by 
them for lighting or other purposes, and the energy supplied to any 
person for power, may be used by such person. for lighting any 
premises on any part of which the power is utilised, but save as afore- 
said the company shall not supply energy for lighting purposes, 
Provided that where energy is supplied to any person for power within 
the area of supply of any authorised distributors, the energy used by 
sach person for such lighting purposes shall not in any year, except 
with the consent in writing of the authorised distributors, exceed 
twenty per centun of the total amount of energy supplied to such 
person, and save as aforesaid the company shall not supply energy for 
lighting purposes. If any person supplied by the company with energy 
shell use the same for lighting purposes except in accordance with the 
provisions of this Act, the company shall forthwith upon becoming 
aware thereof discontinue the supply for lighting purposes. If the 
company fail to discontinue the supply, as aforesaid, they shall for 
every such offence be liable to a penalty not exceeding ten pounds, 
and to a daily penalty not exceeding forty shillings, and such penalty 
may be recovered by the authorised distributors within whose areas 
such contravention occurs, Provided also, that energy for the purpose 
of traction shall not be supplied to the proprietors or trustees of any 
railway or tramway unless such proprietors or trustees are duly 
authorised by Act of Parliament or order confirmed by or having the 
efl-st of an Act of Parliament to use energy for such purpose, 

''6. Energy shall not be supplied under this Aot by the company 
(except to authorised undertakers or to the proprietors or trustees of 
any railway, tramway, or waterworks, or of avy dock, canal or naviga- 
tion lawfully entitled to use energy or to any Governmenn department) 
in aby area being at the passing of this Act the area of supply of 
any authorised distributors (except with the consent of those distributors, 
but that consent shall not be unreasonably withheld). If any question 
arises whether that consent is unreasonably withheld, that question 
shall be determined by the Board of Trade, The consent shall be 
deemed to be unreasonably withheld if the authorised distributors are 
not willing and in a position to give the requisite supply upon reasonable 
terms and within a reasonable time, and in considering what are 
reasonable terms and what isa reasonable time the Board of Trade 
shall have regard to all the circumstances of the case, including amongst 
other things the terms upon which and the time within which the 
company are willing and in a position to give the supply and the fact 
(if such be the cass) that the undertaking of any authorised distributor 
is liable to be purchased under the principal Acts, 

“A, If at any time after the passing of this Act any local authority, 
company, or person become authorised distributors in any area within 
the area of supply under this Act, the company shall be subject to any 


provisions which may be made by the Act or provisional order under 
which the distributors become authorised as to the taking over of any 
supply then given by the company for use exclusively within the area 
of supply of the distributors or otherwise as to the powers of the com- 
pany to supply within that area, and such provisions may be made in 
any such provisional order under the principal Acts, 

'* 5. Any electric inspector appointed under this Act may from time 
to time, and on the application of any authorised undertakers shall, 


enter upon and inspect any premises within the area of such autho- 


rised under'akers in which energy supp'ied by the company is used, 
in order to aszertain whether the provisions of this section are duly 
obse: ved.” 


Clause 49 gives a certain amount of protection to existing 
electric light undertakers as was given in last year's Bill 
after amendment in committee, It places on the Board of 
Trade the onus of determining when the consent of such 
undertakers shall be dispensed with. The question of price 
of power supply by the rivals will have to be considered, 
and under Sub-Section 2 it is provided that “in dispensing 
with any consent under the section of this Act whereof 
the marginal note is conditions affecting supply the Board 
of Trade may, if they think fit, impose upon the company 
such terms and conditions as the Board may think necessary 
for the protection of such distributor and for affording a 
supply of energy under this Act throughout such area, and 
such terms and conditions may at any time be enforced 
by such distributor in any court of competent jurisdiction.” 

Another important item in connection with the Bill is 
the statement of prices included in the second schedule. 
These are as follows, and the prices in every case are 
maximum ones, and can be lowered by agreement : 


SECTION 1, 

‘1. The charge to be made by the company to any consumer shall 
not in respect of the total units supplied exceed the rate of one penny 
and one halfpenny per unit. 

'*2, The company shall, if required by the consumer, make such 
charge by way of a fixed sum per quarter-annum not exceeding one 
pound per quarter per kilowatt of the maximum power required to be 
supplied, and in addition a sum not exceeding one halfpenny per unit 
for all units supplied to such consumer, 


SECTION 2. 

‘Where the company charges any consumer by the electrical 
quantity contained in the supply given to him, the company shall be 
entitled to charge him according to the rates set forth in Section 1 of 
this schedule, the amount of energy supplied to him being taken to 
be the product of such electrical quantity and the declared pressure 
of the consumer’s terminals—that 1s to say, such a constant pressure 
at those terminals as may be declared by the company under any 
regulations made uuder this Act. 


SECTION 3, 

‘Such price shall include (a) in any case of an authorised under- 
taker the cost of transforming and converting by the company on the 
premises of such undertaker three-phase current to such pressure and 
description of current as such undertaker may reasonably require ; 
and (b) in the case of any person other than an authorised under- 
taker the cost of transforming by the company three-phase current to 
such pressure as the Board of Trade may approve as the standard 
pressure of supply. And in either case the current shall be measured 
after if has been transformed and converted or transformed (as the case 
msy be)." 

The purchase clause (No. 83) is practically the same aa 
that introduced last yesr when the Bill was before the 
House of Commons Committee. It provides that the 
undertaking of the company may be purchased at the 
expiration of 42 years by "any public authority or body 
or trustees authorised by Parliament to acquire the 
undertaking." The purchase would be under the pro- 
visions of the Electric Lighting Acts—z.e , without goodwiil. 


(To be continued ) 


ELECTRIC WINDING CONSIDERED PRACTICALLY 
AND COMMERCIALLY. 


As in argument it happens that debaters will sometimes 
put up a strong case for their opponents in order to more 
effectively smash it up, so Mi. W. C. Mountain has in 
the above paper (read before the Manchester Section on 
Tuesday) gone to considerable trouble to marshal facts and 
figures proving that electricity should not be applied to 
winding gear on pitshaft work—but he has no? attempted 
to lead those facts into an ambush, nor to demolish them 
by hidden reserves of contradictory data in superior force, 
as would naturally be expected under the circumstances, 
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. To further help the rival cause, à number of colliery engi- 
neers were invited to the meeting so that they might 
thoroughly understand and be vehicles for conveying to 
their professional friends the lessons to be learnt as to the 
unsuitability of electricity, for winding at least. The 
paper opens by comparing the local consumption of coal, 
at collieries using old-established plant, of 13 per cent., 
with collieries equipped on modern lines consuming only 
2 per cent. of total output. This home consumption is, 
however, shown to be of little account, as it mostly 
consists of coal that is unsaleable, and which often 
costs money to remove other than by combustion under 
boilers. The author bases his figures upon the costs of 
windiny 100 tons of coal, and describes several Continental 
electrical installations where figures of voltage drop. Among 
others are given of 40 per cent. between no load and full on 
a three-phase installation, The inconvenience of this heavy 
fluctustion upon ordinary circuits is the opportunity for 
providing more or less elaborate plant to flatten the curve, 
and this is where objections seem to have weight as to 
multiplicity of plant and initial expense. It appears that 
Germans take more time in winding, etc, than do English 
engineers in the proportion of 45 (seconds) to 10 for a 
similar depth. The utility of electric winding in small 
collieries and staple pits is just touched on, the advantage 
accruing where the fluctuations in winding load were small 
compared with total power consumed. Very fall details 
(on sheets 30in. by 8in.) are then given as to the present 
cost of winding, and this may be boiled down to 78. per 
100 tons, all in, as an average. An outside figure is 17s., 
and the author has based some dismal fractions upon this 
item as being the maximum amounts the owner of the 
colliery in question could afford to pay a power company 
for current. They run from ‘35d. to 18d. per unit! The 
equivalent price for electric winding is taken from a Belgian 
mine, and it is 19s. 7d. per 100 tons. It is, further, a too 
favourable price, as the plant runs 24 hours per day, which 
rate of work is unusual in England. This high rate is con- 
firmed, in the author’s estimation, by figures received from 
Siemens Bros. as to electric winders installed by them, 
but no figures are given. The author recommends the 
Illgner system with Ward-Leonard control for use with 
some chance of success; but the figures given by 
him as to the economy of modern steam plant, 
guaranteed to wind at 5s. and 6s. per 100 tons, would 
seem to put out of court any electrically-driven arrange- 
ment devised to date. This conclusion is fairly summarised 
by the final paragraph: “ The writer regrets that for heavy 
Winding he is not able to make out a better case than is 
shown by the figures in this paper, when the winding is 
considered on fair and proper lines—i¢, in comparison 
with engines of equal quality to the engines which are 
used for driving the generating machinery in an electrical 
installation. It must not, however, be inferred that there 
is no field for the successful application of electricity to 
winding in small collieries, or to groups of collieries which 
are dealing with small outputs and very moderate depths, 
but it does appear that for really heavy work colliery 
owners would be ill-advised to spend the large additional 
sum required for electric winding plant when there is so 
little prospect of getting an adequate return, and when they 
can spend their money to much greater advantage in elec- 
trifying their haulage, pumping, coal-cutting, drilling, and 
the surface driving arrangements.” 

Mr. S. L. PEARCE congratulated Mr. Mountain upon 
producing such a practical paper upon commercial points ; 
also upon the impartiality of his views as an electrical 
engineer and an authority upon colliery work. At present 
heavy electric winding is not in vogue, but power com- 
panies had been formed to promote this. It was to be 
feared that the paper just read would not help them, and 
. he trusted to the discussion to put forward the case for 
electricity. 

e Mr. WHITMORE, as representing the Atherton and 
Sherwood colliery installations referred to, gave details of 
his plant and the existing disabilities. He hoped to reduce 
the figures of 11s. 2d. and 6s. 3d. per 100 tons for steam 
winding. He referred to the Rateau regenerator and 
low-pressure turbine as used on exhaust steam as of value. 
Mr, T. L. MILLER admired the courage of Mr, Mountain 


in damning electric winding in such an assembly, and spoke 
well of the Rateau system. He thought the estimated costs 
of plant were on a liberal scale, and opined that, although 
eleotrie winding might not be commercially praetieable with 
one pit only, a group of pits served from a central source 
would help the comparison from an electrical point of 
view. 

Mr. Peck thought that the cost of winding was about 
the same, either electrically or direct, but interest and 
depreciation on the larger capital outlay would prevent 
much electrical winding. Prices of plant should, therefore, 
be brought down as low as possible. 

Mr. BRAUN described in voluminous detail an arrange- 
ment for flattening the load curve, and thought the chance 
of ropes breaking to be too remote for consideration. 

Mr. Courson criticised Mr. Mountain’s estimated 
installation costs as being high. He wished to know 
what siza a “small” colliery was in reference to its 
suitability for electric winding. He referred to an arrange- 
ment of the tail rope being heavier than the head rope to 
save braking, and instanced a case where this lessened the 
maximum load. 

Mr. SuaAw, of Halton Collieries, was anxious to use 
electric winding as soon as it was suitable as to cost, etc. 

Mr. BnooktiNG wished to know if Mr. Mountain thought 
the prospects of electric winding were not appreciably 
bettered by the introduetion of systems of balancing such 
as the Illgner. The paper was unique in its treatment of 
the question, in view of the acknowledged fact that 
electric winding could be successfully worked in connec- 
tion with grouped pits or staple pits, and he thought that 
Mr. Mountain might have better utilised his wide experi- 
ence by giving advice upon such promising openings than 
in dilating upon the impossibilities of the impossible. If 
an equally able paper had been written 20 years ago upon 
the prospects of electricity supply by an expert of similar 
weight, and if it had been taken seriously, a perceptible 
retardation in the electrical industry might have been 
experienced. | 

Mr. H. T. WILKINSON, from the point of view of the 
power companies, agreed with the last speaker, and stated 
that the MeLeod system of winding was of value. 

Mr. WALTER suggested putting the winding motor in 
the cage and running on a rack fixed to the shaft sides, as 
a more direct method. 

Mr. MOUNTAIN, in replying, averred that he had written 
the paper to help the electrical trade, and to try to catch 
up the many wild statements and amount of injudicious 
advice that electrical engineers were putting forth to 
colliery people. He cited the case of a colliery in the 
wilds of England whose owners were persuaded to purchase 
a 2,000-kw. generator before anything else was settled upon, 
and this machine, without a stand-by, was eventually used 
at only a small proportion of its rated load. The cost 
of electrical winding apparatus should be reduced to be 
successful. His own estimated figures for prime cost included 
fixing, which is a big item in such a situation. He thought 
the Rateau system had great possibilities, and had kaown 
such turbines to work with 7in. vacuum. Storage batteries 
used on winding gear would be futile; he knew of a set 
that was worn out in nine months. His chief argument 
against electric winding was the number of links in the 
chain —dynamos, exciters, switchboard, motors, motor- 
generators, flywheels, cables all helped to increase the 
risk of shutting down. If such economical engines and 
plant were used to drive direct as were used to generate 
electricity, the advantages of direct driving were increased. 
As to the size of “small” collieries, these must be con- 
sidered upon local circumstances: there was no exact 
measurement. In some cases current would require to be 
obtained gratis from supply companies to balance losses in 
electric winding circuits. Ropes usually broke at the cap 
near the cage; in one instance he had seen the inside was 
rusted away, but the outside looked perfect. British colliery 
people have a prejudice against single-rope winding, what- 
ever may be done in Germany. He thought the proposed 
rack in the shaft an expensive and difficult arrangement. 
As to the Georgi system referred to, he submitted such 
an arrangement to a colliery in South Wales about five 
years ago, but had not proceeded further with it, He 
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concluded by reading a letter from the publishers of a 
certain monthly electrical magazine, asking for an acknow- 
ledgment of his use of certain photos which had cost them 
£5. 7s. He gave the advertisement required, although he 
had not obtained the photos from them. 

Mr. S J. Watson, in proposing a vote of thanks, thought 
that it must be good for an industry to have its faults 
rubbed into it occasionally, 


THE MEASUREMENT OF HIGH-FREQUENCY 
CURRENTS AND ELECTRIC WAVES.* 


BY PROF. J. A FLEMING, MA, DSC, FRS. 


MEASUREMENT OF FREQUENCY AND RESONANCE. 


We have seen in previous lectures that every electrical circuit 
containing a condenser and inductance when charged and dis- 
charged executes electrical oscillations with a certain dofinite 
period depending on the capacity and inductance. The circuit 
may, therefore, be compared to a pendulum which has a periodic 
time depending on its length. Suppose that we have two such 
oscilatory circuits placed near to each other in the right 
position, oscillations set up in one circuit will induce oscilla- 
tions in the other circuit, and the circuits are said to be induc- 
tively coupled. They exercise a mutual action and reaction, 
and may be compared to two pendulums coupled together 
mechanically. Thus, for instance, suppose we have two 
pendulums of equal length hanging from a loose cross 
String, and that we set one pendulum swinging, it imparts 
little jerks to the cross string, and if the other pendulum 
has the same time period, this last will gradually be 
set in motion. But since action and reaction are equal and 
opposite, the driving pendulum must retard itself just as much 
as it accelerates its colleague, and, therefore, the energy is 
passed backwards and forwards, hence the pendulum that was 
started in motion is gradually brought to rest and the other one 
that was at rest is gradually set in motion. These states of rest 
and motion alternate for each pendulum. Two such coupled 
perdulums are called syntonic pendulums when they have the 
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FIG. 26. —Curve Compounded of Two simple Periodic Curves of slightly 
different Wave Lengths. 


> 


same time period or when one pendulum has a period which is 
the harmonie of the other. The same experiment may be 
shown with two pendulums, one of which is double the length 
of the other. It will not succeed, however, unless the natural 
time periods of the two pendulums are either equal or in some 
integer ratio. Similarly two electric circuits, when inductively 
coupled, act and react on each other if their time periods are 
equal, or in integer ratio. 

Returning to the pendulums, let us suppose that we take a 
trace of the motion of the bob of each pendulum by causing it 
to mark its vibrations on a strip of paper which is moved 
uniformly across its motion. We should obtain a curve for each 
similar to that in Fig. 26, waxing and waning as the amplitude 
of the pendulum motion is increased and decreased. It is a 
well-known fact that such a curve as that shown in Fig. 26 is 
the resultant of two simple harmonic motions of slightly different 
period, and it is the graphic representation cf the audible effect 
called beats in music, due to the simultaneous action of two 
sources of sound, say two organ pipes slightly out of tune 
with each other. Hence we may resolve the waxing and 
waning motion of each of the coupled pendulums into 
the sum of two simple harmonie motions of different 
period. Therefore, the effect of coupling two  pen- 
dulums of equal time period is to generate in each of 
them, by their mutual reaction, a compound oscillation, com- 
posed of two vibrations of different periods. The same thing 
holds good in the case of two electric oscillatory circuits or a 
pair of coupled circuits constituting an oscillation transformer. 
These are said to be closely or loosely coupled, according as 
their mutual induction is large or small, the coefficient of 


coupling denoted by the letter k being equal to M// LN, 
where M is the mutual inductance of the two circuits and 
L and N are the inductances of the two separate circuits. 
Suppose, then, we have two such circuits inductively coupled, 
and electric oscillations are set up in one of these circuits by 
introducing a spark-gap into it and charging the primary con- 
denser by means of an induction coil. We may so adjust the 
inductance and capacity of the other circuit that it has the same 
time period, and the circuits are then said to be syntonised or 


* Cantor lecture (III.) delivered before the Society of Arts. 
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tuned. If we introduce into the secondary circuit a hut-wire 
ammeter, and measure the effective value of the current in the 
secondary circuit, we find that in proportion as the secondary 
circuit is brought into tune with the primary circuit, so does 
this secondary current increase up to a maximum value which 
is called the resonance value. We can plot a curve called a 
resonance curve, ordinates of which represent the ratio of the 
maximum or resonance current to any other current and corre- 
sponding abscissa represent the ratio of the natural frequencies 
of the two circuits (see Fig. 27). The form of this resonance 
curve will depend upon the nature of the coupling. If the 
coupling is very weak, then the resonance curve has one 
maximum value. If the coupling is stronger, then it has two 
maxima like the hump of a dromedary camel. When the tuning 
of the two circuits is not quite exact, theory shows that there 
are two sets of superimposed oscillations in the circuit. The 
resultant oscillation is the sum of these two. When the two 
circuits are not strongly coupled and are tuned to the same 
period, n, then it can be shown that the frequencies, n, and na, 
of the two resultant oscillations in the secondary circuit are 
given by the formule : 


-k 
Teo = Ttg 
1 +k 
where k-M/A LN, 


and accordingly we have 


To illustrate and investigate these facts I have devised an 
instrument called the cymometer, which has proved itself to be 


7v 2 
Ms 
FI&. 27. —Resonance Curves, 


0 ——> 
(9150.0) 


exceedingly useful in connection with high-frequency measure- 
ments. The principle on which this cymometer is constructed 
is as follows : It consists (see Fig. 28) of a sliding tubular con- 
denser, formed of two brass tubes separated by an ebonite tube. 
The outer tube can be moved by a handle, h, and an index 
pointer, P, moves with it over a divided scale, S S. Parallel 
with the condenser is an inductance coil, H H, consisting of 
bare copper wire wound on an ebonite tube. From the outer 
tube of the condenser, O, a pin, J, having a crutch end, lies on 
the inductance, and the circuit is completed by a copper 
bar, L; Ls, of square section. With the instrumentis supplied a 
vacuum tube, V, which is attached to two small hooks placed on 
the ends of copper wires, which are respectively in connection 
with the outer and inner tubes of the condenser. The special 
characteristic of this instrument isthat its inductanceand capacity 
are varied simultaneously, and in the same proportion by one 
movement of a handle. One vacuum tube, consisting of a tube 
of uranium glass filled with rarefied carbonic dioxide, is supplied 
with the instrument, but by special arrangement a tube filled 
with the rare gas neon can be supplied. The neon vacuum 
tube, as I have shown, is far more sensitive than any other 
form of vacuum tube, and its glow is so brilliant that is can be 
seen in a large room in broad daylight. The instrument is 
employed in the following manner : 

1. To Determine the Frequency of the Electric Oscillations in 
any Curcuit.—Place the cymometer so that the copper bar, 
L, L}, is parallel with and close to any straight portion of the’ 
circuit in which electric oscillations are taking place. Then fix 
the vacuum tube to the two small hooks in connection with the 
terminals connected to the inner and outer brass tubes forming 
the condenser, and screw the ebonite handle into the thick 
collar, k, of the outer tube of the sliding condenser. Move the 
handle, thus sliding the outer tube of the condenser along, 
until the vacuum tube glows most brightly. Then the end of 
the index, P, will indicate on the lowest of the four scales the 
number of oscillations in one-millionth of a second. Thus 


suppose it reads 5'5. This indicates that the frequency of the 
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oscillations is 3'5 millions. Also the top scalé reading indicates 
the os¢illation constant of the circuit being tested—viz., the 
square root of the product of the capacity in microfarads and 
inductance in centimetres of the cymometer circuit in the 
position in which it is at that instant, and, therefore, of any 
other circuit which is loosely coupled and in resonance with it. 
If, then, we know either the inductance of the capacity of that 
circuit, we can determine the second quantity. The range of 
the oscillation constant for the instrument illustrated is from 
Oto 12. The frequency of the oscillations is connected with the 
oscillation constant by the rule, frequency —5:055 x 10, divided 
by the oscillation constant. Hence the product of the oscilla- 
tion constant, as recorded on the scale, and the number of 
oscillations in one millionth of a second is almost exactly equal 
to the number 5. 

2. To Determine the Capacity of a Leyden Jar.—In the lid of 
the box containing the cymometer is provided a rectangular 
circuit of insulated wire, the inductance of which is 5,000cm. 
The rectangle has two tails of wire. It is used as follows : Set 
up an induction coil and place the secondary spark-balls within 
a few millimetres of each other. Join one pair of ends of the 
rectangle of wire to these spark-balls. At the other end connect 
the tails of wire to the inner and outer coatings of the jar to be 
tested. (Insulate the jar.) Then slide !he outer tube of the 
condenser of the cymometer along until the vacuum tube glows 
most brightly. Observe on the scale the corresponding reading, 
marked ** oscillation constant." Square this number and divide 
by 5,000, the resulting quotient is the capacity of the Leyden 
jar in fractions of a microfarad. The size of capacity which can 
be measured is determined by the range of the cymometer. Ia 
the instrument before you that range covers oscillation constants 
from 1 to 12. 
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the instrument are: length, 4ft. 6in. = 156cm. ; width, 
1ft. = 30cm. ; depth (with handle unscrewed), 6in. = 19cm. 
We may employ this cymometer to prove the statement just 
made, that in the case of two coupled circuits oscillations of 
two frequencies are seb up if they have the same natural time 
period. I have before me two rectanguler circuits, each of 
which contains a Leyden jar, the two circuits have the same 
inductance and the same capacity ; one of these circuits contains 
a spark-gap and we set up oscillations in it in the usual manner 
by an induction coil. When this is done, if we apply the 
eymometer to both these circuits, putting the bar of the 
cymometer first parallel to the secondary circuit and then 
parallel to the primary circuit, we find that in each of these 
circuits there are two oscillations, and that the vacuum tube 
of the cymometer illuminates itself for two positions of the 
handle of the cymometer. We can determine the natural 
period of vibration of each of the circuits by removing the 
secondary circuit, and employing the cymometer in the above- 
described manner to measure the oscillations of one single 
frequency then occurring in the primary circuit. We then find 
that the frequency of these two oscillations and also that of 
the natural oscillation are different, and compiy with the 
formula given above. One of these oscillations in the coupled 
circuits has a greater value, and the other has a lesser value, 
than the natural frequency of both the circuits taken separately. 

We can also employ this cymometer to determine the oscilla- 
tions in a wireless telegraph antenna as follows. Place the 
cymometer with its copper bar parallel to the lower portion of 
the aerial wire and a few inches from it, then set the trans- 
mitter coil in action, and move the handle of the cymometer 
until the vacuum tube glows most brightly. The reading on 
the scale will give the wave-length both in feet and metres. 
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‘3 To Determine the Inductance of a Coil of Wire. —D stermine 
in the above manner the capacity of à small Leyden jar, say. 
one having a capacity of about 1/700th of a microfarad. Then 
inserb in the circuit in series with the rectangle of wire, the 
piece of wire or coil of which the inductance is required. Move 
the handle of the cymometer until the vacuum tube shines again 
most brightly. Observe in each case the reading of the oscilla- 
tion constant on the scale. Square these numbers and take 
their differences and divide by the capacity of the Leyden jar, 
reckoned in microfarads. The quotient is the inductance of the 
piece of wire in centimetres. Thus, suppose the capacity of 
the Leyden jar to be 1/500th of a microfarad, and suppose that 
in the first case the oscillation constant is found to be 2, and in 
the second case it is found to be 7, the difference of the squares 
is then 45, and the inductance of the piece of wire would then 
be 22,500cm. In this manner an inductance up to about 
70,000cm. or 80,000cm.—that is, 70 or 80 microhenrys—can be 
measured. 

A variety of other measurements can be made with the 
cymometer, which will suggest themselves if it is remembered 
that when the cymometer bar is placed parallel and near to any 
circuit in which oscillations are taking place, which has, there- 
fore, capacity and inductance, the scale reading when the 
vacuum tube glows most brightly, taken on the scale marked 
*‘ oscillation constant," gives the square root of the product of 
the capacity reckoned in microfarads, and the inductance 
reckoned in centimetres of the circuit being tested. The 
cymometer is most valuable as a teaching instrument to illus- 
trate to a class or audience the laws of electrical resonance 
and the phenomena connected with the inductive produc- 
tion of electrical oscillations. Ib is, in fact, as useful in con- 
nection with high-frequency oscillations as a Wheatstone’s 
bridge or potentiometer is in relation to the measurement of 
continuous electrical currents. The cymometer is contained in 
a strong wood box fitted with handles. In the lid of this box 

the standard inductance is fixed. The over-all dimensions of 
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It will in general be found that there are two positions of the 
handle in which the tube glows. These correspond to the two 
wave-lengths sent out from the aerial. In making this experi- 
ment, and, in fact, in all cases in which the cymometer is used 
as above described, the copper bar, Lj, L4, should be placed 
as far from the circuit being tested as possible. If it is placed 
too far away, however, the vacuum tube will not glow under 
any circumstances, but if it is just brought near enough, a 
position will be found with a very sharp scale reading, in which 
the vacuum tube just glows. 

Ia the previous course of lectures I have explained the mode 
in which the oscillations in such an antenna throw off electric 
waves of definite wave-length. The relation between the wave- 
length, ^, of the radiated wave measured in centimetres and the 
frequency, n, is given by the formula : 


ó x 1019 — n A. 


Hence, since the frequency itself is expressed by the formula : 
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where O is the oscillation constant = /C L. Accordingly, we 
can determine the length of the radiated wave when we know 
the oscillation constant of the antenna. This can be at once 
determined by placing the cymometer near to it, and moving 
the handle of the cymometer so as to adjust its capacity and 
inductance until the neon tube shines most brightly. When 
this is the case, the scale reading of the cymometer shows its 
oscillation constant, and, therefore, also that of the antenna. 
The wave-length of the radiated wave is therefore given by the 
following formule : 
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^— 6,000 x O centimetres. 
=60 x O metres. 
=200 x O feet. 


Accordingly the cymometer enables us to measure the wave- 
length of the radiated wave, and hence its name, from the 
Greek word kuua =a wave. In those cases in which we are 
using an antenna coupled to a closed syntonic circuit, waves of 
two wave-lengths will be thrown off from the antenna in 
accordance with the principles just explained. These waves 
have wave-lengths given by the formula : 


. — 
e m 


Or, 


Ny = A0 J1+k 
where A= iD ah 
No 


n, being the natural frequency of the antenna taken alone. In 
such a case the cymometer shows us not only that there are 
waves of two wave-lengths thrown off from the antenna, but 
that these waves are of unequal intensity and damping. The 
wave which has the greatest wave-length has the least damping 
and the greatest energy. The wave-lengths of these two waves 
are connected with the natural wave-lengths of the antenna taken 
alone by the formula : 

| MPLBAS-2AÉ 
and the coefficient of coupling of the oscillation transformer can 
be shown to be given by the formula :* 

LX -MP 
Ag? + Aj 

For certain reasons it can be shown that the best results are 
obtained in the case of inductively coupled antennes when the 
coupling coefficient, k, has such a value that one of these 
radiated waves has three times the wave-length of the other. 

The damping of the two radiated waves of different wave- 
lengths is, as alresdy observed, different, but the decrements of 
the two waves are related to the decrements of the primary and 
secondary circuits when taken separately, and this relation has 
been determined by a formula due to Drude. If 5, is the decre- 
ment of the primary or condenser circuit with the spark-gap 
when taken alone, and if 5, is that of the antenna taken alone, 
then Drude had established the following relations : 
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where D, and D, are the decrements of the two waves of 
wave-length, A, and ^» thrown off by the antenna. We see 
from the above formula that if we make k nearly unity or 
employ a very strong coupling, we can make one of the waves 
radiated from the antenna have much less damping than would 
be the case for a plain antenna alone. This establishes the 
importance of the inductive coupling of an antenna with a 
condenser circuit. 

We can make use of the cymometer in à very large number 
of investigations in connection with high-frequency currents. 
In fact, it is to high-frequency currents what the direct-reading 
potentiometer is to low-frequency currents, a measuring instru- 
ment of wide application. For instance, we can use it to show that 
high-frequency oscillations are confined entirely to the surface of 
conductors. If we construct two circular loops of wire, one 
of copper and one of iron, of exactly the same size, then we 
.find on attempting to measure the inductance of these loops 
with a cymometer as above described that the iron loop damps 
out the oscillations, and that it is difficult to obtain a reading 
with the iron wire. The cymometer has to be brought much 
closer to the primary circuit to cause the neon tube to glow. 
If, however, we employ a galvanised iron wire of the same 
diameter and length as the same iron wire, or if we deposit 
electro-chemically on the plain iron wire a thin coating of 
copper, we find that the inductance is the same as that of a 
copper wire, and that the damping of the oscillations as shown 
by the behaviour of the neon tube is the same as if the wire 
were zinc or copper. We can also use the cymometer most 
advantageously to compare dielectric constants, or if we 
measure the capacity of a plate condenser formed of two thin 
plates of metal close together in air, and then insert a sheet of 
glass or ebonite between the two and measure the capacity 
again, the ratio of these capacities gives us the dielectric 
constant of the insulator. It is not difficult to show by 
experiments of this kind that the dielectric constant of glass 
becomes reduced if the frequency is increased. 


* For the proot ot this and other formuie given in this lecture the 
reader is referred to the author's treatise on ‘‘ The Principles of Electric 
Wave Telegraphy " (Longmans and Co.) or to the German work, 
Dr. J. Zenneck, ''Elektromagnetische Schwingungen und Drahtlose 
Telegraphie, " - j 
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A simple formula for the capacity of an air condenser formed 
by two parallel plates is as follows : Capacity in microfarads = 
area of plate in square centimetres divided by thickness of air 
space in centimetres multiplied by 11,060,000. I have found 
this formula useful in connection with experiments on high- 
frequency circuits. 


FORTHCOMING EVENTS, 


FRIDAY, JAN. 18. 
Royal Institution. —AÀt 9 pm., ''Some Applications of the Theory 
of Electric Discharge to Spectroscopy,” by Prof, J, J. Thomson, 
Institution of Mechanical Engineers.—At 8 p.m., general meeting. 
Electrical Engineers’ Ball,—Hotel Cecil. 


SATURDAY, JAN. 20. 

Institution of Electrical Engineers,—At 10 a,m,, students’ visit 
to Silvertown Works. 

TuESDAY, JAN. 23. 

Institution of Engineers and Shipbuilders in Scotland.—4At 
8 p.m., meeting at 207, Bath-street, Glasgow. 

Institution of Civil Engineers.—At 8 p.m., adjourned discussion. 

WEDNESDAY, JAN, 24, 

London County Council.—At8 p m., opening of School of Marine 
Eogineering, High-street, Poplar. 

Society of Arts.—At 8 p.m., ordinary meeting, ''The Planting of 
Waste Lands for Profit,” by Dr, J, Nisbet. 

THURSDAY, JAN. 25, 

Society of Arts, — At 8 p.m. (Howard Lecture), ‘' High-Speed 
Electric Machinery, with Special Reference to Steam - Turbine 
Machines," by Prof. Silvanus Thompson, D.Sc., F.R S. 
(Lecture II.) 

Institution of Electrical Engineers,—At 8 p.m., ''Teohnical 
Considerations in Electric Railway Engineering,” by Mr. F. W. 
Carter, M.A. | 

Institution of Civil Engineers (Newcastle-upon-Tyne Associa- 
tion of Students). —At 7.50 p.m., at Armstropg College. '* Notes 
on Location, Construction, and Working of Standard and Narrower 
Gauge Railways," by Mr. J. W. Bracken. 

FRIDAY, JAN. 26. 

Automobile Show,—At Crystal Palace. 

Electro-Harmonic Society.—At 8 p.m, smoking concert at 
Holborn Restaurant, 

Royal Institution,—At 9 p.m., lecture on '' Walter Pater," by Mr. 
A. O. Benson. 

Junior Institution of Engineers.—At 8 p.m., at the Westminster 
Palace Hot:l, honorary members’ lecture of the twenty-fifth 
session, ‘‘ Notes on Boiler Trials,” by Prof, J. D. Cormack, B. Se. 

Physical Society.— At 5 p.m. 

North-East Coast Institution of Engineers and Shipbuilders, — 
At7 30 p.m., third general meeting (at Lit, and Phil,, Newcastle), 

Institution of Civil Engineers (Students’ Section).—At 8 p.m., 
f Prince of Wales Pier, Falmouth,” by Mr. T. R. Grigson ; and 
'* Ferro- Concrete Pier at Pw fl:et," by Mr. H. O. H, Etheridge. 

SATURDAY, JAN, 21. 

Junior Institution of Engineers —At 5 p.m., visit to the engineer- 
ing laboratories of University Orllege, during which Prof, Cormack 
will demorstrate ths methods of conducting a “oiler trial, 

Municipal and Allied Foremen’s Provident Association.— 
Fourth annual dinner, Holborn Restaurant. 


Old P. and O. Electrical Engineers,—Jan. 29, ab 5 p.m., meet- 
ing of Old Batti-Wallahs at Westinghouse-building, Norfolk- 
streat, Strand, W.O. 

Civil and Mechanical Engineers’ Society.—Feb. 1, at 8 pm., 
‘' Destiuc:or By-Products,” by Mr, F. L, Watson. 

Iastitution of Electrical Engineers (Glasgow Local Section). — 
Feb, 5, smoking concert, 

Iostitution of Civil Engineers (Newcastle-upon-Tyne Associa- 
tion of Students).—Feb, 9, at 7 p.m., in County Hotel, annual 
dinner, 
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Orders for week ending Jan. 27. 

MONDAY, JAN. 22, —'* A" Coy.—Recruits’ drill, 6 p.m. 

Technical instruction, 7 p. m. 
TUESDAY, JAN, 25.—'' B" Ooy. — Recruits drill, 6 p.m. 

Technical instruction, 7 p.m. 
WEDNESDAY, JAN, 20. —'' A Badge ” examination. 
THURSDAY, JAN. 25 —'' C" Coy.—Recruits’ drill, 6 p.m. 

Technical instruction, 7 p.m. 
FRIDAY, JAN, 26,—‘' D" Coy.— Reorvite' drill, 6 p.m. 

Technical instruction, 7 p.m, 
SATURDAY, JAN. 27.—'' A" Ooy.— Week-end (whole day) instruction 

for country members. 

H. F. Biecs, Captain, — 

for 0.0, E, E. R, E. (Vols). 
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In our last issue we called attention to certain articles 
in the Standard concerning the high rates of London 
municipalities. The peculiarity of these articles gets upon 
the nerves, because the greater portion of the matter in 
them discusses questions which neither cause nor are likely 
to cause any charge on the rates. They are become mean- 
ingless apologies for underhand pushing of company- 
mongers’ affairs. The results of the General Election. 
show how newspaper generalities stick in the minds of | 
readers, and we have no doubt a large proportion 
of votes have been given because of accusations made 
by newspapers which when impartially examined are 
mainly or wholly false. The Standard’s statements, if 
not wholly false, are wholly misleading. It has, however, 
one advantage, that out of its verbosity it has given birth 
to a new idea. It is discussing the Shoreditch electricity 
works, and comes to the conclusion expressed in the 
following sentences: ‘Let us suppose that the electric 
lighting department of the Shoreditch Borough Council 
is a company, with a capital corresponding to the 
Council’s capital outlay, less loans repaid. Of course, 
the analogy does not quite hold, because the loans out- 
standing would represent in the case of a company that 
company’s debenture stock, and debenture stock is 
always considerably less in amount than share capital. 
Even supposing the share capital of the undertaking to 
be no greater in amount than the loan capital, etc.” 
Going backwards, there is no supposing in the case. The 
loan capital is the whole capital of the municipality’s 
undertaking, and differs altogether from the capital cf a 
company, in that the latter issues the larger part of its 
capital as ordinary shares, and the smaller, if any, as 
debentures. The ordinary shares do not necessarily get 
interest, and debentures are only issued when ordinary 


capital cannot be obtained, and then only in an amount 


usually much below the value of the concern. That is 
where debenture holders come in if interest be delayed, 
and take a concern which in the end is under- 
capitalised. The company’s compulsory payments are 
limited, the municipality’s embrace the whole capital. 
Even otherwise municipal loans and debentures are not 
altogether analogous. The latter are not always issued to be 
strictly paid off in half-yearly or yearly instalments, whilst 
this is compulsory with the former. Further, if debentures 
are to be paid, the time of payment is decided by the 
borrowers, and not by an outside authority ; so that what- 
ever way you look at the matter the conclusion is obvious, 
there is only a casual similarity between the two things, 
There is one other point of the Standard’s eccentric contribu- 
tion to the discussion of high rates we desire to emphasise. 
It says: “A municipality borrows round about 34 per 
cent, and therefore should have a larger margin of 
profit, after satisfying its debt service, than a company 
should have.” It is just such a statement as this that plays 
into the hands of municipalities desirous of commencing 
trading enterprise. It is incorrect—it is foolish—it gives 
the company’s show away. The latter assume that the 
whole question is one of profits. It is with them, but 
the municipality immediately say the question with us 
is not one of profit at all, but that the constituency 
shall get the greatest benefit at the least cost, and 
that all it seeks for is the best without undue pay- 
ments into the pockets of those who control what is 
practically a monopoly. Of course, everything must bo 
80 adjusted as to make both ends meet, but the amount 
eredited as profit ought to be, and is, the smallest amount 
compatible with the due performance of the work. “No 
charge on the rates and the greatest good to our con- 


stituents,” is the cry. We have on many oceasions 
said, and we maintain our belief, that capital invested 


in productive work should be used to the best 
advantage. It is not always or never so used 
by a municipality, hence the latter should taboo 


trading, or it should trade under all the ordinary 
conditions, and make profit the end of all its labours. 
Capital is being lost by not being used to the best advan- 
tage, The ordinary capitalist must look for what is best, 
and not for what is a minimum return. The municipal 
cry of aid to rates is a bad one; the cry of labour 
unions is as bad. The work cut out for capital is to 
do the best it can for itself, to fight encroachments 
upon it so far as those encroachments are not legitimate. 
Of course, the crux of the whole municipal v. company 
cry is the reality or otherwise of monopoly. A monopoly 
or a quasi-monopoly is not altogether ordinary trading, 
and here expediency reigns supreme. The Standard under- 
stands none of this, but assumes a dogmatic assertion to 
be a truth. 


CORRESPONDENCE. 


** One man's word is no man’s word, 
Justice needs that both be heard.” 


FIRE ALARM AND INSURANCE. 


SIR,—lIt will be a matter of interest to your readers to 
know that, after some months of patient work with the 
Fire Offices Committee, they have at last decided to reduce 
the cost of insurance to users of approved automatic 
alarms. They have not yet announced the rates of reduc- 
tion nor issued the regulations, but they have notified us 
that our system has been approved and will carry a 
rebate. 

At the end of 1904 we put in a petition headed by the 
Corporation of the city of Glasgow, and very influentially 
signed, asking them to recognise our automatic alarm in 
this country, and pointing out that they had done so abroad 
then for nearly two years. They have been very patient 
in their investigations and have gathered Information from 
all over the world. The result has been that they have 
not confined the recognition to us, but have included others 
as well. I shall be glad if you can make this announce- 
ment.— Yours, etc., 

Gro H. OATWAY (managing director, 
May-Oatway Fire Appliances, Limited). 
London, E.C., Jan. 17, 1906. 


CURRENT DENSITY. 


SIR —This expression, which so frequently occurs in 
practice and in theory, is not always well understood, and 
needs to be explicitly defined in order to avoid any chance 
of misunderstanding. 

It is in electro-chemistry, above all, that “current 
density " plays such an important part, as it modifies or 
changes the physical and chemical properties of bodies set 
free by electrolytic decomposition. 

Thus, with a low-current density metals are most often 


deposited In a very adherent crystalline form, while with a 


high eurrent density they are usually precipitated in the 
form of a powder which does not adhere at all to the 
cathode. Again, the metals easily oxidisable are deposited 
on the cathode in an oxidised state when the current 
density is small, and in the metallic state when it is 
high. The ordinary meaning of current density is the 
quotient of the current by the surface it traverses, or, 
in other words, the number of amperes which pass a unit of 
the surface of the electrodes. The unit of surface adopted in 
electro-chemistry is usually the square decimetre, but there 
is frequently a certain confusion ss to the dimensions of 
the surface to which this unit has to be applied. Thus it 
is desirable that electro-chemists should agree as to the 
way in which they will always define the density of 
current. 
measurable—one is the current, and the other needs to be 
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In this density there are two factors which are. 


better defined—it is the surface. In what way, then, shall 
this last factor be determined? By the cathode surface 
only, or by the anode only, or by the two electrodes 
together? Or to one face only of the electrodes, or to the 
two ?— Yours, etc., D. TOMMASI. 


[N B.—This letter raises an interesting point in the 
definition of current density as applied to electro-chemistry 
which should be settled once and for all by experimenters, 
in order to avoid confusion in the literature of their branch 
of the science.—Ep, E. £. | 


REFUSE DESTRUCTORS. 

Sır, —We have been interested to see the note In your 
issue of Jan. 12 dealing with the American Consul’s pleasing 
account of the Ziirich destructor. You will, no doubt, be 
interested to know that this is an English destructor, 
having been erected by us about two years ago.— Yours, etc., 

THE HORSFALL DESTRUCTOR LIMITED. 

Leeds, Jan. 16, 1906. 


DEATH OF MR. JAMES McDONALD ANGUS. 


It is with deep regret that we have to record the death 
of Mr. James McDonald Angus, who passed away on 
Monday, the 15th inst, at Leven, Fifeshire, at the age 
of 65. Since 1897 Mr. Angus had been principally 
engaged in the constiuction of tramways, having been a 
resident engineer for several of those built by the British 
Electric Traction Company, and he was at the time of his 
death acting as resident engineer for Mr. Stephen Sellon 
on the Wemyss and district tramways. He had also 
recently been engaged in the valuation of some of the 
properties of the London water companies in connection 
with their transfer to the Metropolitan Water Board. 

For the greater part of his career, however, Mr. Angus 
was a railway engineer. He served his apprenticeship in 
the locomotive works of the North Staffordshire Railway, 
Stoke-on-Trent, and was afterwards employed at Stephen- 
son’s, Newcastle-on-Tyne, and the North-Western Com- 
pany's works at Crewe. He was articled to Mr. J. C. 
Forsyth, M.LCE, and afterwards became agent and 
engineer for Mr, William Moss, railway contractor, of 
Stafford. Joining the London and North. Western Railway 
Company as resident engineer for permanent-way works, 
he had charge of the three sections of the railway between 
Stafford and London, and charge of all the London goods 
warehouses, depots, and docks belonging to the London 
and North-Western Railway. He afterwards accepted an 
appointment as engineer-in-chief to the New South Wales 
Government Railways. He left Australia in 1893, 

Mr. Angus’s death breaks a link with the earliest days 
of railway enterprise, as his father was the first locomotive 
superintendent of the North Staffordshire Railway, and 
was also engaged on the construction of what is now the 
London and North-Western Railway, having been in 
charge of the heavy work involved in the extension from 
Edge Hill to Lime-street, including the building of Lime- 
street Station. Mr. Angus’s personality was one whicb 
impressed itself on all with whom he was brought into 
contact, and the news of his death will be a source of 
regret to a very large circle of engineers. He continued 
hale, hearty, and in good working condition up to a very 
few days of his death. 


IMPERIAL NOTES. 


SOUTH AFRICA, 


Cape Town.—Several small electric lighting and power 
plants are worked in connection with the Cape Government 
Railways, and it will not be out of place here to give a 
few particulars of each of them. First in relative import- 
ance comes the electric light works at the Cape Town 
terminus. The boiler-house equipment at these works 
Includes four 250-h.p. locomotive-type boilers, designed for 
a working pressure of 150lb, per square inch, also two old 
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locomotive boilers used as feed heaters, whereby the tem- 
perature of the feed water is raised from 60deg. to 
200deg. F. In tbe engine-room there are four 75 kw. 
Mordey- Victoria alternators generating single-phase current 
at 2,100 volts, and driven by Davey Paxman compound 
slow-speed engines. These sets run regularly in parallel. 
There are also four are lighting sets, one a Belliss Siemens of 
57 kw at 550 volte, one a Willans-Brush giving 10 amperes 
at 1,250 volts, and two Westingbouse, each of the same 
capacity as the Willans- Brush set. Supply is given to about 
80 Brockie-Pell open-type arc lamps for station and yard 
lighting on the spot, and to suburban passenger and goods 
stations within five miles, besides to various Government 
buildings in and about Cape Town. Concentric armoured 
cables are used for the transmission. These were supplied 
by Messrs. Callenders, Limited, and the British Insulated 
and Helsby Cables, Limited. The 2,100 volts alternating 
current is transformed down to 110 volts for use at the 
points of consumption. The transformers employed for 
this purpose range in size from 1:5 kw. up to 30 kw., and 
are of the American General Electric, Westinghouse, and 
Mordey types The supply was started in 1893, and in 
1904 some 615.556 units were sold, while for the period 
Jan. 1 to Oct 31, 1905, 498 184 units were similarly dis. 
posed of. The cost of working the plant is charged to 
various departments, and, therefore, not readily ascertain. 
able, apart from the fact that it also devolves upon the 
electrical department at the Cape Town terminus to 
maintain an interesting system of train lighting. For 


the latter purpose there are, in the first place, 12 | 


self-contained steam -driven plants. Hach of these 
plants is fitted into a van, and consists of a 
Davey - Paxman boiler and a Westinghouse-E C.C. steam 
dynamo giving 75 amperes at 55 volts—sufficient for the 
requirements of one of the ordinary long-distance trains. 
For local traffic, on the other hand, Hornsby-Akroyd E C C 
oil-engine dynamo sets are employed, Twenty-six of these 
sets are in service, each giving 40 amperes at 55 volte, 
suffi:ient for a local train. In addition to the above, there 
are seven trains fitted with dynamos driven from the 
axles, one or at the most two dynamos per train supple- 
mented with 56 Chloride accumulator cells of 200 ampere- 
hours total capacity. Thus the last mentioned arrangement 
must not be confused with the system which provides one 
dynamo to each carriage. Electric lighting of trains was 
first adopted on the Cape Government Railways in 1888 
About 10,000 train lights are at present fixed. 

Salt Liver Workshops.—Now we come to the plant of 
second importance. This is installed at the Salt River 
workshops of the Cape Government Railways, and comprises 
one Bellies.Siemens steam dynamo giving 625 amperes at 
110 volts, besides the following shaft-driven dynamos—viz , 
ene 33-kw. 110-volt Elwell Parker, one 40-kw. 110-volt 
Craven, one 18-kw. 110-volt Norwich, two 15 -kw. 
110-volt and 55-volt Elwell-Parker. The supply from 
these generators is used for lighting and power purposes. 
Motors ranging in output up to 20 hp. are insialled, 
two of this maximum siza being used to drive electric 
traversers. The other applications of electricity in these 
workshops include cranes, plating machines, etc. 

Kimberley Railway Station and Yards —At Kimberley the 
requirements of the Cape Government Railways in regard 
to electricity supply are served by two 30-kw. 110 volt 
Westinghouse-E!well-Parker steam dynamo sets. These 
are supplied with steam from old locomotive boilera, and 
the load consists of 20 enclosed arc lamps on the railway 
premises, and about 300 16 c.p. incandescents for cífi:e 
lighting. The output from this plant per annum amounts 
to some 65 000 uuits, and supply was commenced in 1892. 

Uitenhage Repair Works —Had we adhered strictly to the 
order of relative importance, the last described plant should 
have been relegated to a place below Uitenhage. In the 
Cape Government Railways repair works at this station 
there are installed two 40-kw. 110-volt Westinghouse steam 
dynamo sets, and two 28 kw. 110 volt shaft-driven Edison- 
Hopkinson dynamos ; also a Chloride battery of 300 
ampere-hours capacity. The supply was commenced in 
1893, and is used for power and lighting purposes. 

East London Repair Shops —A supp'y of power for these 
shops is obtained from the municipal electricity works, 
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The electrical engineer to the Cape Government Rail- 
ways, Mr. John Denham, M. I.E E, ete, whose portrait we 
reproduces herewith, is already well known in this country. 
He was born in London, and studied under Profs. Ayrton 
and Perry at Finsbury College during 1880 and 1881. 
Subsequently he gained some practical experience in the 
service of Messrs. Latimer Clark, Muirhead, and Co., and 
then in 1883 joined the Anglo-American Brush Electric 
Light Corporation, in whose- employ, among other work, 
he supervised the erection of several isolated plants. His 
next engagement, from 1886 to 1889, was with the Brueh 


MR. JOHN DENHAM, M,IE.E., M.I.M.E., ETC, 


Company, for whom he acted as electrical representative 
on the Continent, and during his servica in that capacity 
supervised the installation of a number of plante in France, 
Germany, ete. It was in 1889 that he was offered and 
accepted the post of electrical engineer to the Cape Govern- 
ment Railways, which he now holds, In this capacity be 
has had charge of the several plants described in the fore- 
going, and rendered excellent service in developing the 
system of train lighting adopted, basidea doing a consider- 
able amourt of outside consulting work. His headquarters 
are at the Electrie Light Works, Cape Town Terminur, 
Cape Government Rallways. 


A REVERSIBLE BOOSTER AND ITS RUNNING.* 
BY C. TURNBULL, 


Objection is often taken to papers dealing with apparatus in 
which the writer has a financial interest. ‘+ Advertisement ! ” 
ejaculates the purist with disdain. Yet the balance ot argu- 
ment is in favour of people writing papers on subjects of which 
they know something, and not infrequently people know most 
of those things in which they have a financial as well as 
theoretic interest. This is my excuse for dealing with the 
Lancashire reversible booster to-night. Nevertheless, I trust 
that some of the remarks may have a general utility also, for, 
indeed, I must fully admit my debt to previous writers on the 
subject. Iam the more ready to write this paper because my 
friend Mr. McLeod is responsible for the chief points of the 
design which have made the Lancashire booster a success, my 
own part in it being qnite secondary. 

The load factor is always poor on a traction system with few 
cars, especially where the district is hilly, Not only is the 
load factor poor as compared with the maximum yearly peak 
(as is usually done when calculating load factors), but the 
running load factor is low, because plant must be kept ranning 
to meet peaks which may come on at any moment. Hence a 
traction load factor of 20 per cent. may entail a worse running 
load factor than a lighting 10 per cent. load factor where it may 
always be possible to run plant at about its economical load. 
Electric railways have this difficulty to an aggravated degree. 
The number of trains in use is small, and the starting currents 
for quick acceleration are immense, and liable to overlap. This 
entails a large excess of plant both in the generating station 
and in the sub-stations, while mains have to be excessive in 
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size. Ib is likely that batteries will prove a most important 
factor in future railway work, as the conditions are most suit- 
able for their efficient and economical working. This will bə 
specially recognised should it be found that the one-minute rate 
for batteries can be about two or three times the one-hour rate. 
Certain factories, where excessive loads come on for short 
times, such as for cranes, dock pumping, and the like, have the 
same trouble. It ie, in fact, slmost impussible for a station to 
keep a steady pressure with certaia loads directly on the mains 
without taking some special measures. 


DIAGRAM No. 1. 


Batterles can only be used in these circumstances with the 
aid of reversible boosters, automatic or otherwise. Regulating 
cells are out of the question for sudden demands, and boosters 
muat be used even with those for charging, so that the booster 
might as well be used for regulating also. (I know of a battery 
maker who stated that his cells could be used on traction load 
without complicated and expensive boosters, but he explained 
that this could be taken to mean that cheap and inexpensive 
boosters could be used. A very good explanation !) With 250 
cells, varying from 1:8 to 26 volts per cell, the battery volts 
will vary 100 volts up or down from 550 volts. An automatic 
booster must first of all compensate for this variation. Also, it 
must discharge or charge the battery according as the load on 
the line is more or less than the capability of the generator. 

Automatic regulating rheostats have been used. With a 
shunt-wound generator the volts will rise or fall with the load, 
and this rise or fall of volts was made use of to operate the 
booster rheostats, When the load increased on the generator 
so that its volts fel), the gear caused the booster to discharge the 
battery, and vice versé. Generally speaking, such gear was not 
well suited to the sudden changes in traction work. There is 
too much lag due to the working of the chain of apparatus, and 
it has not come into general use. 


DIAGRAM No. 2. 


Feeder current boosters have been used to some extent. With 
these, the feeder current flows through a coil on the booster 
magnets in opposition to a shunt coil. The feeder current coil 
overpowers the shunt coil when it exceeds a certain amount, 
and causes the battery to discharge. At other times the battery 
charges. This system disregarded the capacity of the battery 
for varying its volts, so that a freshly-charged battery worked 
quite diflerently from one run down. 

Compensating boosters were then developed. The booster 
was arranged to compensate for the battery volts, so that the 
(battery + booster) volta might equal a constant. It was hoped 
that by this means the combination would work in parallel with 
a shunt generator, in somewbat the same way that a shunt 
dynamo might work in parallel with a compounded generator. 
When the line load increased there would be a slight increase 
of losd on the shunt generator, which would slightly drop its 
volts. Then the (battery -- booster) would discharge, seeing that 
its volts remained constant. Also, when the line load decreased 


"bar volta. 


below the normal output of the generator, the load would go 
slightly off the shunt generator, so that its volts would go up a 
little, and the (battery + booster) would charge. The idea seemed 
good, but, unfortunately, in nature a constant is something 
which changes, and in this case the (battery + booster) volts did 
not always keep steady, so that the combination lacked 
stability. The design gave too much for the booster to do. It 
had to compensate for 200 volts on the ba*tery side, and yet to 
respond to some five volts on the ’bus-bar side. Its working 
was affected by the s'ate of the engine governor, by the dynamo 
characteristic, and by a host of thiogs. A's», any alteration of 
the ’bus-bar volts naturally threw everything out of gear. 

The Lancashire booster, of which I wish to speak particularly 
to-night, was brought out to meet the conditions of actual 
working. It consists of a booster driven by a motor, and its 
windings are as shown by Diagram 4. The shunt coil, A, is 
right across the booster brushes. It is, therefore, energised by 
the difference in volts between the battery and ‘bus bars, so 
that if the bus bars have 550 volts and the battery 500 volts, 
there will be 50 volts on the shunt coil. This will cause the 
booster to give 50 volts in favour of the battery. Hence this 
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DIAGRAM X0. 5, 


combination fulfils the equation (battery + booster) volts— 'bus- 
With this condition only, the combination is 
unstable. The battery might either charge or discharge accord- 
ing to chance. A small governing force, however, will con! rol 
it perfectly. 

The governing force is given by the operation of coils B and 
C. Cvil Bisa shunt across the ’bus bars, and takes the 550 
volts. Coil C carries the generator current and opposes coil D. 
The coils operate thus: When a load comes on the line in 
excess of the normal generator «output, an excess current 
streng hens up coil C, which causes the booster to discharge 
the battery. When the load goes off the line to less than the 


| main generator output, the action of coil C is weakened, 80. 


that coil B becomes the predominant force, thus causing the 
battery to charge. The atate of the battery has no appreciable 
effect on the working, as the compensation of the A coil is so 
perfect. The strength of the varius coils can be regulated to 
a nicety by means of regulating resistances and diverters on 
the switchboard. A compensating coil in series with the 
booster corrects for armature reaction and drop. The strength 
of this can be adjusted by a shunt on the machine to get the 
best results. The booster fields are laminated, which gives 
a quick response to rushes of current. 
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Combinations of Booster and Battery.—As may be seen from 
the diagram, the booster and battery may be worked in the 
following ways: (1) Booster and battery on 'bus bars with 
generator, keeping the load steady within narrow limits. This 
is the normal method. (2) Booster and battery on ’bus bars 
with generator, but with coils regulated to make its action com- 
paratively weak, This method is useful when the load on the 
line is small with occasional jumps. Under these conditions the 
(battery + booster) meets all the peaks, but maintains a benevo- 
lent neutrality during the times when the load is small, when it is 
not desirable for the battery to charge because it is already full. 
(3) The battery may be floated on the line without the booster. 
This method is occasionally suitable when the line load is slack. 
(4) The booster may be set to mainly charge or mainly discharge 
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this. (To construct it, the wattmeter was read every half-hour, 
and the average load deduced from the readings. Thus 50 units 
in half an hour give an average load of 100 kw.) The average 
load is only from a third to a quarter of the maximum, while 
the output per hour varies greatly during the day; also 
another day would give quite a different curve. With constant 
load, and a battery equal to the generator in output, we must 
either fail to meet the peaks, or else we must seriously over- 
charge the battery by running the generator ata sufficient load 
to enable it to meet the peaks, so putting out more current in 
an hour than the line takes out. Constant load on the generator 
can be met by having a battery very much larger than the 
generator. Thus a 33 per cent. load factor with constant load 
requires a battery twice as big as the generator. This would be 
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the battery, as may be desired; this by regulating coils B 
and C. Under this state of matters it will still respond to any 
excessive outside load. (5) The battery and booster can be put 
on the bars alone without a generator. The ’bus-bar volts can 
then be regulated by adjusting the strength of coil B by hand. 
(6) The battery and booster can be put on the ’bus bars with 
the booster arranged to compound up when the load comes on. 
(7) The battery can be put on the 'bus bars without the booster. 
All the above combinations are needed to enable the utmost to 
be obtained in actual working, and the arrangement of switches 
on the board permits of the easiest possible working. 

The Constant Load Problem.—As will be noted, the booster 
gives à load on the generator steady within certain limits. 
These limits may be made narrow by strengthening the coils. 
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a good solution if the load were known and steady from day to 
day. Actually the load varies from day to day and from 
season to season. Besides the battery is seldom large enough. 
In the Lancashire booster the conditions are met by making 
the machine very flexible in its working. The field coils are 
stiffened up in their action when it is desired to make the load 
more constant, and they are slacked off when desired, to let the 
generator follow the peaks and valleys to some extent. This 
may be seen in Diagram 6, where the load is fairly steady on the 
generator between one and four o'clock in the afternoon. After 
five o’clock more load is put on the generator, and again after 
five o'clock. The heavy peaks are assisted by a jump on the gene- 
rator Diagram 7 shows a battery curve on a day when the 
load was just too much for the generator unaided. There was 
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DIAGRAM No. 5. 


Actually, absolutely constant load is like an absolutely level 
railway—it costs more to obtain than it is worth. A railway 
engineer would never propose to make a perfectly level line 
through a hilly country, and an electrical engineer will not find 
it to pay him to endeavour to get the booster to make an abso- 
lutely straight line across his peaky traction load curve. Ia 
both cases it pays to follow the peaks and valleys by more or 
less gentle undulations. This point is so often overlooked tbat 
you may pardon me for labouring it. If the maximum load 
were twice the average load, and if the load were fairly even 
all the day long, then we would be able to deal with the con- 
ditions by having the generator equal to the battery, and the 
combination equal to the maximum load. Unfortunately, 
things are not this way in practice. Traction load has its 
peaks and valleys as surely as lighting load, Diagram 5 shows 


not enough demand, however, for the generator to run at any- 
thing like full load. The conditions were, therefore, met by 
putting the booster and battery on, with the coils weakened in 
their action. The peaks were dealt with in this manner, but 
there was no tendency to overcharge the battery. 

The Working of the Booster.—1lt will be seen that the booster 
in its working keeps the load steady on the generator within 
narrow limits. The actual voltage on the ‘bus bars has no 
effect, and the 'bus-bar volts can be adjusted at will. The 
generators can be compound or shunt wound as desired. 
Reverse-current breakers are not needed even with compound- 
wound generators, because the current cannot come back on 
the generators. As will be seen, the C coil would lose all of 
its power when the generator load fell to nothing, and this 
would cause the booster to boost about 100 or more volta. 
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against the battery. This effectually prevents current from 
coming back on to the generators. Should any current come 
back, it would cause the booster to boost still more vigorously 
against it. Similarly, the action of the coils prevents the 
generator from taking load off the battery. There is no tendency 
for the battery to shirk its work, as the opersting forces are 
strong enough to make the battery do its duty as long as its 
volts are within working limits. The booster is extraordinarily 
stable in its action, and has no tendency to hunt. Indeed, it is 
more simple to ran a battery and booster in parallel than to ran 
two generators. The steadiness of the load on the main generator 
makes it run well and without sparking, while the volts across 
e booster brushes are low enough to prevent any difficulty 
ere. 
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an improvement, allowing the feeder breakers to come out rather 
than the gererator breakers. I have found Bertram Thomas 
breakers very satisfactory. 

Motor on Battery.—When the motor is run on the battery 
without a generator to take amall loads, this arrangement of 
breakers is convenient, as it is only necessary to put the breaker 
in when it comes out, seeing that the motor remains running on 


| the battery when the breaker opens. 


Three- Wire Booster.—The Lancashire booster can be made to 
work on the three wires, but there is the objection that it some- 
times happens that one side is permanently out of balance, and 
hence one side may become over-discharged or overcharged if 
care be not taken. In certain cases I think it better to put the 
battery on the outers only, and to use a balancer asa motor. 
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Paralleling.—Should the battery breaker come out, the 
paralleling is as follows : (1) cut out A coil; (2) adjust B coil 
regulator until paralleling voltmeter is somewhere near to zero ; 
(5) slam in breaker ; (4) run back regulators to position—time, 
about four seconds. The voltmeter switch may be left per- 
manently on the paralleling stop. The usual regulator wheels 
on the switchboard may be replaced by straight handles with 
great advantage, as these can be operated more rapidly. 

Circuit Breakers.—There has been a difficulty with booster 
breakers, because the booster may run to destruction if the motor 
breaker comes out and leaves the booster breaker in. Breakers 
have, therefore, generally been interlocked, so that the booster 
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The balancer will then drive the booster and balancer at the same 
time. This system is particularly applicable where the booster 
and battery is put on an outlying part of the distributing 
network. 

Size of Generalors.—It is still the almost universal custom to 
put in three generators of equal size when a station starts. 
This is a relic of the days when armatures usually ran about red 
hot at full load, and when it was the custom for every dynamo 
to have its spare armature to deal with bursts, which occurred as 
regularly as the changing seasons. That day has gone, and the 
practice might well go with it. The first three generators of a 
station should be properly graded in size. The small loads 
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DIAGRAM No. 7, 


breaker is thrown out by a relay if the motor breaker happens 
to come out. 'The arrangement per diagram is used with the 
Lancashire booster. The battery current, as will be seen, goes 
through the two breakers iu series, but it only goes through the 
solenoid of one breaker, called the battery breaker. An excess 
current on the battery, which is the usual thing, blows the 
battery breaker, but leaves the motor running on the battery. 
An excess current on the motor, which is quite a rare thing, 
also cuts off the battery, but leaves the motor running on the 
’bus bars. Thus paralleling is quite easyafter a breaker comesvut, 
seeing that it is not necessary to restart the motor. Whichever 
breaker comes out the motor is still left with a breaker to pro- 
tect it, so that it would be cut out in the event of a short 
occurring in the motor itself. Breakers should be of the loose- 
handle type., A good time limit on the breakers would also be 


could then be dealt with by the baby set, and as the loads 
increased there would always be a set ready to run them 
economically. At the present time a large number of stations 
aro running two equal-sized sets for a load which is just too big 
fur one, with disastrous results to the cost-sheet. With graded 
se's, when the station grows up, the generators work in for 
yoars to come, for almost all stations can do with one small set 
uf, say, 100 kw. to run on one or two feeders which need a 
special pressure, and the sets above this in size would also come 
in. The engineer whose sets are properly graded is in a happy 
p. sition, for he can always pick out a generator which will just 
suit his conditions. 

Non-Condensing Generators.— W hile everyone recognises that 
condensing stations are better for economy than non-condensing, 
it has not yet been fully explained why many of our non- 
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condensing stations get better coal consumption than con- 
densing. Take, for instance, 


Coal. Works Total. 
OVA: aov tue: "Ald. uoskedeke "Ede arkar 1:084. 
Edinburgh ............... po E "O9 EEEE ‘92d. 
Darlington ............... "OT. Jecdoxus pe LG aae "98d. 


My impression is that non-condensing engines do well where it 
it possible to arrange them to run at about full load, and 
probably this would be found to be the case in the above 
stations. In many cases it may pay to put a battery and 
reversible booster into non-condensing stations where circum- 
stances do not allow of condensing arrangements being added 
conveniently. The experiment of graded plant run non- 
condensing with battery and booster may well be tried with 
small new stations, as it would save the capital cost of the 
condensing arrangements, while the condensers could be added 
afterwarda. i 

Gas and Oil Engines.—There is probably a future for gas and 
oil engines with battery and booster equipment, but the battery 
must be large for such to work to the best advantage, seeing 
that this class of engine will not do overloads, while it must be 
run ata good load factor to get the best of results. Seeing 
that these generators cost so much more per kilowatt than the 
battery and booster, this system is economical both in capital 
cost and running cost. Unfortunately, some of the cheap gases 
u:ed for gas-engines have a bad effect on the copper and metal 
of a station, and care should be taken to get all escape of gas 
away from the plant by means of fans, if necessary. ‘The fumes 
have had a disastrous effect in certain cases, 

Link between Traction and Lighting.—A link is often required 
between the traction and lighting boards, to enable the one 
battery or generator to do for both on the light-load periods. 
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DIAGRAM No, 8. 


A motor-generator is often used—lighting ene side and traction 
the other. This requires that a balancer should be run in 
addition. It would be better to havea motor connected to a 
balancer, so that there would be less loss, while the balancer 
could also be run as a balancer only without the motor being 
connected to the traction board. A further step is shown in 
Diagram 9. This would have the further advantage that all of 
the armatures at any rate could be alike, so that one spare 
would do for all. It would also be more efficient. 

Note on Balancers.—Balancer regulators are usually made 
so that as one resistance is cut out the other is cut in. This 
entails a considerable resistance permanently in series with the 
fields at all times, which causes the balancer to run badly on 
account of the fields being weak. Probably it may be possible 
to persuade the makers to wind their fields to allow for this by 
a special specification, Compound winding on balancers is 
sometimes put on as per Diagram 10. This does not work well, 
because the motoring current weakens the field as well as the 
out-of-balance current. Cases have occurred where the balancer 
has actually been stopped, as a rush of current so weakened the 
motor field that it had not torque enough to run. Diagram 11 
shows how this difficulty can be overcome. A switch may be 
included to short-circuit the compounding when it is desired 
to run in parallel with another balancer. While this works 
well enough, it should be possible to get balancers which do not 
need compound winding. 

Tandem Dynamos.—It is becoming more usual now to put 
both lighting and traction dynamos on one engine. The 
benefits are obvious, for it enables one large and economical 
engine to be run at economical load all day, instead of two 
small engines at uneconomical load. The battery steadies the 
traction load up enough to prevent any ill effects on the engine 


speed. When the load grows up enough to make it desirable 
to have the whole engine power for either lighting or traction, 
the two dynamos can be connected in parallel on one board; 
or, if desired, the combination is useful for running separate 
'bus bars at different pressures on the lighting board. It is 
possible that this may become standard practice eventually. 
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Rescnance.—Resonance effects have occasionally arisen from 
tandem arrangements, and a few remarks on this phenomenon 
may not be out of place. Let two heavy flywheels be con- 
nected by a shaft and let one wheel be fixed, the whole com- 
bination being mounted in bearings. If the second wheel be 
displaced through a small angle, it will come back to its position 
by the twisting of the shaft, and it will oscillate for some time 
before it finally comes to rest. If impulses be given to it which 
synchronise with its natural oscillations, then the oscillations 
may become great enough to break the shaft. When two 
dynamos in tandem are driven by a reciprocating engine, we get 
an effect something like the above. The engine delivers its 
power in a series of impulses which cause the first flywheel to 
go round with a series of jerks. These jerks are delivered in 
a modified form from the flywheel next to the engine, through 
the shaft to the outer armature, which forms a second flywheel. 
When the outer armature has large flywheel effect, there may be 
considerable oscillations in the shaft. Should the periodicity 
of the impulses of the engine agree with the natural periodicity 


DIAGRAM No. 10. 


DIAGRAM No. ll. 


of the oscillations of the combination of shaft and flywheels, 
there will be resonance and trouble. In some cases this may 
be cured by altering the speed of the engine, or by strengthen- 
ing the shaft, or in certain cases by weakening the shaft. 
Weakening the shaft has the effect of slowing the natural 
periodicity of the shaft aud flywheel oscillations, and if this 
brings it out of phase with the engine impulses, it will get rid 
of the resonance effect, Some actual cases of resonance are as 
follows: (1) There was a flywheel and dynamo at one end of 
the engine and a dynamo at the other. The long crankshaft 
which coupled the two was very suitable for obtaining resonance 
effects. Remedy: alter the design. (2) A flywheel alternator 
was coupled to an engine flywheel by a shaft. Resonance was 
cured by weakening the shaft. The proper remedy is to put all 
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the flywheel effect into the alternator, and to have only a 
barring wheel on the engine. (3) Two dynamos of equal power 
were connected in tandem. The first was driven through a 
shaft, instead of having its spider connected to the flywheel. 
The shaft was only made of sufficient strength to drive the one 
dynamo, no account being taken of the power to drive the 
tandem set. Remedy: obvious. Generally speaking, it is 
desirable that the first armature spider should be connected 
direct to the engine flywheel without any shaft intervening. 
The outer armature shaft coupling should preferably be forged 
solid to its shaft, and not be keyed on. The outer armature 
Should also be as light as possible compared with the inner 
armature, If reasonable care be taken in design and erection, 
there should be no trouble with resonance when the principles 
are properly regarded. 

Size of Battery.—This question was dealt with in a previous 
paper, but some extra notes may be of use. Many engineers 
put in a small battery and a large generator and ask for constant 
load. Given a generator whose output is 500 amperes, and a 
battery whose maximum input for a short time is 200 amperes. 
It is desired to obtain steady full load on the generator, even 
when there is no load on the line, without bursting up the 
rw Answer : it cannot be done, and it is no use trying 
to do it. 

Small Batteries.—Small batteries may be added to a station 
whose plant is just on the under side. Such a battery will do 
good work by preventing the necessity of running two engines 
all day on poor load factor. Constant load must, however, be 
given up. The booster must be set so as to respond to over- 
loads, and also to allow the generator load to fluctuate to such 
an extent that it will meet the overloads with the aid of the 
battery and yet not put out more current in the day than is 
absorbed by the line. A relay voltmeter may be added to a 
small battery with advantage. Its function is to regulate the 
booster automatically whenever the charge becomes so excessive 
as to produce a high voltage across the battery terminals. It 
would restore the booster to its working position when the 
excess charge had gone off. 

Most Efficient Size of Battery.x—As a general rule, most 
efficiency is obtained by making the one-hour rate in amperes 
of the battery equal to the full-load amperes of the generator, 
with the two together equal to the ordinary demand of the line. 
The battery circuit breaker should be set at about 75 to 
100 per cent. over the one-hour rate, to deal with momentary 
jumps, and the generator breaker can also be set high. Seeing 
that traction load factors are only about 20 to 30 per cent., it 
will be seen that it is desirable to have the battery’s outpub 
higher—for momentary output, ab any rate—than the gene- 
rator's. Of course, more generator power can be run on special 
rush days. 

Rate of Working Battery.—Battery makers have not so far, I 
believe, given great assistance in finding out the utmost that 
can be done with a battery with a reversible booster. Probably 
the rate of working can be immensely increased over that for 
ordinary lighting work. The changes of current favour proper 
diffusion of the acid in the paste, while the cells rarely fall 
below 1:9 volts per cell. I would suggest that battery makers 
might be content to work with a recording volimeter across the 
battery instead of an ammeter in series with it. If they 
stipulated that the volts were to be kept within certain limits—- 
say 18 to 2'6 average per cell in working—it is possible that 
they might allow the ampere rates to be anything at all so long 
as the battery volts were kept right. There seems to be no 
reason why the one-hour rate should not be greatly exceeded 
for half-minute periods, especially when rapidly followed by a 
charge. Of course, the other ordinary rules could be followed 
in addition, such as keeping the gravities right, etc. With 
ordinary care to prevent overcharging and over-discharging, a 
battery will be found to last much better on traction than on 
lighting. There is reason to believe that batteries will be found 
to have met with their proper duty in this class of work rather 
than for the long charge and discharge which is required for 
lighting purposes. 

Battery Cleaning.—Myr. Pickersgill, of Heckmondwike, 
mentioned to me an interesting way of cleaning out batteries. 
A cask is connected to the bottom of the cells by means of a 
tube. The cask is then connected to the condenser, so producing 
vacuum in it. The rush of liquid from the cell takes the sedi- 
ment with it. Of course, nothing gets into the condenser, as 
the liquid falls to the bottom of the cask. 

Appeal to Battery Makers.—In conclusion, I would like to 
make an appeal to battery makers to take more interest in the 
working of their batteries. The ordinary rules for battery 
maintenance seem to be made up in such a way that the maker 
can slide out of the maintenance if it seems desirable. It may 
have been that these rules were needed once, but now that 
batteries are so much improved, the makers would do well to 
alter their position, A maker confided to me once that his 
idea was that makers could trust themselves to be just and 
generous when it was right to be so, and hence they preferred 
to make maintenance rules as little binding on themselves as 


which makes them less useful than they might be. 
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possible. All of which would be very good from the makers’ 
point of view if it did not have the effect of preventing people 
from using batteries. As a further example of want of per- 
spicacity, I asked a maker what would be the effect if an engineer 
got an extra large battery to reduce wear and tear. The maker 
explained that it would be an admirable thing to do, but he 
allowed that it would increase the maintenance rates, as these 
are based on capital outlay ! Makers, of course, send inspectors 
round to look at batteries, but these inspectors are usually 
instructed to keep their mouths shut on pain of dismissal, 
I feel sure 
that makers might improve their trade connection, and also 
benefit the trade as a whole, if they adopted a more businesslike 
olicy. 
i Time Lag for Circuit Breakers.-—The attempt was made to 
get a lag on circuit breakers by shunting an inductive circuit by 
a non-inductive one. I mentioned the thing to Mr. Eastace 
Thomas, who very kindly made considerable investigations in 
the subject. Mr. Thomas evenually made an arrangement 
similar to Diagram 12. Two circuits of thick copper rods were 
put in parallel, one of them being surrounded by a laminated 
horseshoe magnet having an armature. A rush of current 
went first through the non-inductive '* A " leg, while the growth 
of current in the **B" leg was slow. As will be seen, the 
voltage at the terminals of the ‘‘B” leg was something 
exceedingly small, and this voltage had to drive the current 
against the inductance of the circuit. When the current was 
becoming approximately equal in both legs, there was only an 
exceedingly minute force left to overcome the counter E. M.F. 
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of the inductive leg. When the current in the inductive leg 
reached a certain limit, the armature would be attracted and 
make contact, so as to work the breaker solenoid in the ordinary 
way. The apparatus gave considerable lag, but it was abandoned 
for other reasons. 

Conclusion.—I had hoped to have given details as to the 
efficiency of booster stations. This, however, is a very difficult 
thing to do. Also the time allowed for writing the paper was 
eut suddenly short, which practically prohibited the analysis of 
results obtained. At Tynemouth, forinstance, we have reduced 
our coal custs from *48d. per unit sold before the booster was 
put in to about ‘dd. this year. The whole of this, however, 
cannot be put down to the booster, although it has had a share, 
and i£ would take considerable time to estimate how the results 
should be apportioned out. Again, the results depend on so 
many things apart from the booster. Thus take two stations 
which have the same coal, load, and types of engine. One, 
however, has graded plant which can be run to fit the load. 
Another has plant which does not fit in at all. The generators 
are too large or two small, as the case may be, to get the best 
effects. The graded station will probably be points below the 
other in its costs. A cursory analysis of such a case would lead to 
the assumption that the management of one station was better 
than that of the other, and it would take careful examination to: 
accurately locate the reasons for the difference. It is obvious, 
however, that the addition of a suitable battery and booster to 
certain traction loads must assist costs. Even where the battery 
is actively worked but a very small percentage of current passes. 
through it, for the high peaks which it supplies are of short 
duration and integrate to very little. All the bulk of the load. 
is done direct by the generator. Also the capital cost of æ 
battery and booster and equipment is less, much less, than. 
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englnes and boilers and equipment. 


would need a paper to itself. 


TRADE NOTICES AND NOVELTIES 


The Centrator Motor. 


In our issue for last week we referred to a new form of 
electric motor and reduction gear combined, which is being 
introduced by the Lahmeyer Electrical Company, Limited, 
109-111, New Oxford-street, London, W.C. We are now able 
to give particulars of the ''Centrator" reduction system. 
Referring to the accompanying illustration, it will be seen that 
the fast-running main shaft of the electric motor Is fitted at its 
extremity with a bearing bush, a. Around this are grouped 
three or four rings, b (according to size of motor and ratio of 
gear), The pressure on the surface of the rings that is necessary 
for the transmission of power at the circumference is obtained 
by means of the clamping ring, c, which is slit open at an angle, 
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Section of Centrator Reduction System, 


and by means of the cast-iron pressing ring, d. The contact 
surface of these rings is conical. Therefore, by means of the 
tightening screws, e, equally distributed around the circum- 
ference, the pressure of the clamping ring, c, on the bearing 
rings, b, may be regulated. The guide rings, f, prevent slipping 
of the system in one or the other direction. It is now evident 
from the drawing how rotatlon at a reduced speed is transmitted 
by means of the bolts, g, and the disc, ^. The whole system is 
carried and enclosed by the case, k, making it a compact dust 
and water proof bearing. Lubrication is effected by means of 
centrifugal force, the oil being taken from the main bearing. 
Tt may be added that this combination adapts itself to all forms 
of drive, being especially suitable for workshop use and textile 
machinery mills. | 
Flexible Arm Fitting. 

We illustrate herewith a flexible arm electric light fitting, the 
advantages of which are too obvious to need much comment. 
This fitting has been designed for use where a movable lamp 
is required. The arm is guaranteed by the makers (Messrs. 
S. Bill and Co., 56, Guest-street, Birmingham) to sustain the 
weight of a lamp and shade with a horizontal stretch of 36in. 


Flexible Arm Fitting, Wall Pattern. 


Tt can be bent so as to throw the light in any direction, and the 
whole of the joints are tightened by one wing nut. In drawing 
offices, machine shops, tram and motor car erecting and repair- 
ing shops, garages, foundries, etc., this fitting should be found 
especially useful. It is made in a variety of patterns both for 
fixed positions and portable use. 


Crane Motors. 

The great experience which Messrs. Dick, Kerr, and Co., 
Limited, Abchurch-yard, Cannon-street, London, E.C., have 
had with tramway and heavy power work has enabled them to 
design a motor which is particularly well adapted for cranes, 
hoists, and) purposes where the performance of the motor 1s 


Probably it may be | heavy yet intermittent. It is efficient over 
possible to go further into this matter at a future date, as it 
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a wide range of 
load, and will take overloads up to 50 percent. The substantial 
character of the armature is shown in Fig. 1 herewith, but the 
feature to which we would refer in detail is the magnetic brake 
attachment (Fig. 2). This brake is formed in an extension of 
the commutator bearing, an annular space being provided in 
which is carried an exciting coil, E. On the extended hub is 
carried a conical cast-steel ring, R, which is free to move 
laterally. In this ring steel springs are carried, which normally 
tend to push the ring away from the face of the magnet. At 


FIG. l.—Crane Motor Armature and Magnetic Brake. 


the extreme end of the motor shaft a malleable iron crown, C, 
is keyed. When the motor is disconnected from the power 
service, the spiral springs thrust the conical steel ring into the 
crown. If current is switched on the electric magnet becomes 


| energised, and the action overcoming the thrust of the springs 


the ring is attracted to the face of the magnet, which leaves the 
crown, and consequently the shaft, free to revolve. It may be 
added that the controller which Messrs. Dick, Kerr, and Co., 
Limited, supply for crane motors is fitted with their well- 
known metallic shield blow-out device, and is designed to be 
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FIG. 2.—Section of Magnetic Drako 


self-contained with resistances which form part of the under- | 
frame. 


Publications. 


ParmLLrs’s MAcHINERY REGISTER. Newport, Mon.—The 
January issue of this interesting monthly, now in existence for 
over 38 years, is quite up to the mark, and is a valuable 
guide for both buyers and sellers. In connection with it there 
is now an electrical and autocar supplement. This publication 
is the latest and most widely-known register in the kingdom, 
and contains the greatest variety of machinery, both new and 
second-hand, for sale in all parts of the kingdom, and we have 
no doubt our readers often do find many bargains in its pages. 

WiLLiNG's Press GuipE, 1906. 1s. James Willing, jun., 
Limited, 125, Strand, London, W.C.—The thirty-third annual 
issue of ** Willing's Press Guide " follows its predecessors in the 
same style as the handiest and most easy for reference of any 


| similar work at anything near its price. 


THe LocaL GOVERNMENT ANNUAL AND OFFICIAL DIRECTORY 
FoR 1906. 1s. 6d. 274, Farringdon-street, London, E.C. The 
fifteenth annual issue of this compact but coplous compilation 
has just been published. The directory, as usual, gives the 
names and addresses of the chief officials of all corporations, 
guardians, urban and rural district councils, ete., throughout 
England, as well as the public libraries, public parks, and 
City companies of London. In addition to the directory, 
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there is a large quantity of useful information relating to the 
public libraries, baths and wash-houses, and electric light 
undertakings in the boroughs of London, and an abstract of the 
local government legislation of 1904. 


Catalogues, ete., Received. 


SELF-LuBRIiCATING BRUSHES.—A circular which we have 
received from Messrs. Marryat and Place, 28, Hatton-garden, 
H.C., calls attention to the self-lubricating carbon brushes for 
motors and dynamos which they supply. Long life and 
minimum wear on commutator are among the advantages 
claimed for these brushes, 

EngorRoMoTORS.—The latest catalogue issued by Electro- 
motors Limited, Openshaw, Manchester, is, like the plant 
which it illustrates, quite up to date. A novelty which the 
company are supplying for use in connection with this cata- 
logue enables the necessary size of a motor. for any given 
conditions of horse-power and speed to be determined at a 
glance. 


Kyire SwitcHes.—The latest of the series of catalogue 
sections now being issued by Mesars. Ferranti Limited, Hollin- 
wood, Lancs., deals with single-pole, single-throw, slow-break 
knife switches for currents up to 2,500 amperes. 

Moror AcosssoRrEs.—From Messrs. G. T. Riches and Co., 
4, Gray’s-inn-road, London, W.C., we have a catalogue of 
motor accessories, including a variety of electrical apparatus, 
such as contact breakers, dry batteries, accumulators, testing 
lamps, electric torches, wires, terminals, switches, coils, and 
auto-tremblers, sparking plugs, voltmeters, ampere-meters, and 
pole indicators, charging sets, etc. The same firm have sent us 
a pamphlet containing a full illustrated description of the 
** Eisemann " high-tension magneto igniter, for which they are 
the sole British agents, and a list of spare parts for same. 

CoNvEYORS.—AÀ catalogue which we have from Messrs. 
Gibbons Bros., Limited, Dibdale Works, Dudley, Worcs., 
deals with band conveyors and accessories. Numerous illustra- 
tions are included showing recent improvements in the manu- 
facture and design of these conveyors. 

Drary.—Of the numerous presentation pocket books and 
diaries for 1906 to hand, that issued by Messrs. Siemens Bros. 
and Co., Limited, 12, Queen Anne’s-gate, Westminster, S. W., 
take a high place on the score of usefulness. It is well bound 
in leather, and contains some valuable conversion tables. 

Macuine-Cut WnuEELS.—A leaflet recently issued by the 
Power Flant Company, Limited, Temple Bar House, Fleet- 
street, London, E.C., deals with machine-cut double helical 
wheels (Wüst's patent) for which many advantages are claimed. 
One of the illustrations shows a complete electric lift gear, with 
straight line double reduction having double helical wheels, the 
ratio of reduction being 40 to 1. 

ELECTRICITY IN SHIPBUILDING Yarps.—A publication to 
hand from the Electrical Company, Limited, 121-125, Charing 
Cross-road, London, W.C., illustrates many interesting applica- 
tions of electric power in Messrs. Harland and Wolffs ship- 
building yards. The electrical equipment of these yards is a 
very extensive one, and was carried out by the Electrical Company, 
Limited, in a manner deserving of every praise. 

WELDED PrPEs.—From Messrs. Thomas Piggott and Co., 
Limited, Spring-hill, Birmingham, we have a circular relating 
to the welded pipes which they supply for gas, water, steam, 
air, etc. The welding is done by a patent process. 


AN APPEAL. 


We regret to learn that an engineman named James Gibbons, 
of Walcot, lost his life on Sunday, while endeavouring to rescue 
a boy from the River Avon, near the Bath Corporation’s electric 
light works. Gibbons and George Wood, a stoker, who were 
employed at those works, saw the boy in the river, and Gibbons 
jumped into the water with all his clothes on and wearing 
heavy boots, and was followed by Wood. Both men could 
swim, and Gibbons soon caught the boy in his arms, but the 
current was so very strong that Gibbons could not contend 
against it and was drawn under the water. 

Unfortunately, both Gibbons and the boy collided with some 
wooden piles, and their bodies have not been recovered. Wood 
was unable to overtake them, and appears is none the worse 
for his gallant atempt. Gibbons leaves a widow and four chil- 
dren, and a fifth is expected. He has served in the army, and 
went through the South African campaign, for which he obtained 
the medal. 

The mayor (Mr. C. B. Oliver) has headed a subscription, and 

"we commend the case heartily to our readers who are able to 
‘spare a mite for the family of this humble member of the pro- 
‘fession who sacrificed his life in an attempt to rescue a fellow 
creature. Subscriptions should be sent to the mayor at the Bath 
‘Guildhall, and they will be acknowledged in the columns of the 
Bath Chronicle. 


PERSONAL. 


Mr, James Marshall has resigned his position as chief assistant 
constructional engineer to the Preston Corporation, whom he has 
served during the construction of their electric tramway system, having 
been appointed engineer and surveyor to the Longridge Urban District 
Council, 

Electromotors Limited, Openshaw, Manchester, have appointed 
Mr. J. H, Headley as their London representative in succession to 
Mr, G. H. Congdon, who terminated his engagement last month. Mr. 
Headley has been with the company for some years in the capacity of 
representative engineer, 

The Harrow Electric Light and Power Oo, last week at a works 
dinner presented Mr. E. Rowley Hill, the engineer and manager, 
with a massive solid silver cigar cabinet, inscribed with the names of 
the directors of the company and of the staff, on his leaving to take 
his appointment as engineer and manager to the Reading Supply Co. 

The following appointments have been made in the city of Birm- 
ingham electric supply department: resident engineer, Summer-lane 
station, Mr. J. P. Kemp, recently representing Sir A. Kennedy on 
the Mersey Tunnel contract; sub-station suoerintendent, Mr. F. 
Forest, recently with the Charing Oross, West Ead, and City Electric 
Supply Co. 

Mr, C, A. Midgley, city electrical engineer of York, has resigned. 


FAREHAM ELECTRICITY ACCOUNTS. 


The accounts of the Fareham electricity department 
for the year ended March 31, 1905, show a total 
expenditure on capital account to that date of £12,388, 
Appended are abstracts of the revenue account, balance- 


sheet, ete. 
REVENUE ACCOUNT, 


Dr, Expenditure, £ s d. 
To coal or other fuel... us sus eos enm oms oms mH» 222 11 10 
Oil, waste, water, and storeB.... e Lee o ors o ose o s.s ema sues ons o me nent 55 19 2 
Wages at generating station... c nene oms omt ma nen cen se 272 15 0 
Repairs and maintenance of buildings and plant m.m... 50419 8 
Repairs and renewals of Maina seewmseromsossssssesememrm em 166 9 4 
Attending and repairs to public lamps. uss s mes eos o nen ns sans 4710 4 
Benewals of lamps miraia a ia nesses nates eth net ent eaten ses 45 5 1 
Rents, rates, and taxed ..e.ueou es.t ome emt sen ens nee nen set ott rernm 54 0 0 
Salaries—engineers’ department .....2.n.eeme Hee» 150 O O 
Salaries or commissions of collectors sws. ssia eos èa sms o me o o-s 50 8 0 
Stationery and printing oo. sws suss ss eme o u e eo o ss o ms orat sens tea o mo tm ó 9 0 
Special charges—insuranoce, ete... cene 40 17 6 

Total expenditure ....—. ems mos eee eme 1,570 4 11 
Balance carried to net revenue account .«.s.seeese4 60212 2 
£2,172 17 1 

Cr, Receipts. £ s. d. 
By sale of current per meter crreersersscrmemtotrmrevasee 135719 5 
Public lighting. s, ms oseo es o m o bis EAE E E — €— 655 0 0 
Rental of meters and other apparatus .......... V ovre huis Sell 4711 8 
Charging accumulators . mems snesu eee erem het ons 14 16 0 
Salo- of old. boiler; i. ua sea ees rim rt rir eet nt Y lE Or S ERR FÉ ee 67 10 0 
Contribution from General Post Office....... os nme o os mu oms 20 0 0 
Transfer from loan account , musos em sos eesomsasrurnmonsscens LO 0 0 

£2,172 17 1 
GENERAL BALANCE- SHEET, 
Dr, Liabilities, £ 8, d, 


Capital account—amount received ......—.—. eee. 12,904 7 8 


Reserve fund aecount .. sws o.e vee cee eem o eso oemt ret oem trt em tm 0 t 105 15 2 
Amount due to treasurer—]loan account oc ces eos oer noi om nm 85 19 10 
£12,494 0 3 

Cr, Assets, £ 8, d. 


Capital account—amount expended for works .....—.. 12,388 7 1 


Sbores on HAN cuore ec e Ie e ET EE a ER ERU ER V ERO ween 17 10 0 
Cash with treasurer—revenue ACCOUNT. oes ws sue ons ows hem ono 88 5 2 
£12,494 0 8 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC, 


Quantity generated in Pr DPI A E murs rus 101,149 
: Public lamps «iiec ertet aet nmn ; } . 
Quantity sold { Private consumers by meter ....4.. 46,748 80,751 
Quantity used on works... 1... ese eu eso o oe nust em o cme o ms o è omms hmm 5,282 
Total quantity accounted for., se reeeo seo me moe amri eremm em. 86,018 
Quantity not accounted for semer soss esems oos eem mm 19,136 
Total maximum supply demanded (kilowatts) .......—........- 78 


Number of publie lamps: 27 arc, 115 incandescent, 


APPOINTMENTS VACANT. 


Tramways Manager, Aberdeen Corporation, Applications to thë 
Town Clerk by Jan. 20. 

Junior Assistant Electrical Engineer, Oldham Corporation: 
Salary £80, advancing to £100 by annual increments of £10. Appli- 
cations by Jan. 22. See advertisement in last issue. 
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LEGAL INTELLIGENCE. 


BRITISH PIONEER ELECTRIC LIGHT AND POWER CO. OF 
INDIA, 


In the Oourt of Appeal last week, the Master of the Rolls and Lords 
Jastices Romer and Oez»ns.Hardy heard an appeal by Messrs. I. T. 
Biggs and A. R. Sawyer from the refasal of Mr. Justice Buckley to 
order the compulsory winding up of the British Pioneer Electric Light 
and Power of I.dia, Limited, 

Mr. GorE Brownz, K.O., in opening the appeal, stated that the 
compavy was in course of voluntary winding up, the resolution for 
voluntary winding-up having been passed after the presentation of 
the appellants’ petition, but before it was heard. The substantial 
gcound for asking for a.compulsory winding-up was that there were 
cha'ges of misfeasance against the directors which ought to be 
Investigated hy an independent liquidator and not by the secretary 
of the company, who had been appointed voluntary liquidator. 
Ta» petitioners were registered in respect of £390 shares belonging 
to Mrs. Bigham, but mortgaged by her to the petitioners, who 
were solicitors. Of those 300 shares 200 were given to Mr. Bigham 
for services rendered to the company and 100 acquired in the ordinary 
way. The company was incorporated in 1899 with a capital of £3,000 
in £1 shares, and acquired a concession for the construction of an 
electric tramway at Bombay, The working of the company had pro- 
duced £20 000, and £6, 15s. per share had been returned to the share- 
holders—nine times the amount subscribed, With this most of the 
shareholders were satisfied, but the petitioners contended that large 
sums had been paid away as commissions for obtaining the concession, 
for which commission nothing whatever was done. 

Without calling upon counsel for the company, their Lordships 
" dismissed the appeal, The Master or THE Rotts, in giving judg- 
ment, said that there was no prima facia evidence of misfeasance on 
the part of the directors, and he was not satisfied that there was any 
reaion to suppose any advantage would result to the applicants by a 
compulsory winding-up. The onus cf showing that complete justice 
would not be done in the voluntary liquidation was upon the appli- 
cants, and they had not dissharged it. 

The Lords Justices concurred, and the appeal was dismissed. 


TELEPHONIC INTERCOMMUNICATION. 
Swansea Telephone Fight, 


In the Coutt of Appeal on Tuesday, before Lords Justices Vaughan 
Williams and Stirling, the appeal in the case of the Mayor and 
Burgesses of Swansea v, the National Telephone Oo, again came up. 
The lower court had ordered the National Co. to give ‘‘ proper 
facilities " for intercommunication between subscribera to the Swansea 

-municipal telephone syatem and the National system with the central, 

Morriston, and Mumbies exchanges. The National Co. appealed and 
contended that to give what was asked for and directed was imprac- 
tieable, The hearing of the appeal was interrupted last term, their 
lordships being of opinion that an independent expert should visit 
Swansea and report upon the matter, 

Mr. Dankwertz, K.O., was for the National Oo. ; Mr. Parker 
{instructed by the Swansea town clerk) was for the Corporation. 

Lord Justice STIRLING ssid the Courb proposed to send certain 
questions to a referee, Their lordships had made inquiry, and were of 
opiaion that Mejor Cardew, late of the Royal Eagineers, would be a 
fit and proper person to whom the matter should be referred. They 
therefore proposed to make an order appointing, and to refer to him 
certain questions: (1) Whether the laying down of sufficient junction 
wires between the s:veral exchanges of the Corporation at the Mumbles, 
Morriston, and Swansea Central would afford proper facilities for the 
transmission of messages ; (2) if nob, whether it was necessary that the 

'exmpany should provide junction circuits and directly connect its 
principal exchange at Swansea with the nine exchanges of the Oorpo- 
ration ; and (5) whether any additional steps would be taken by the 
Oorporation or the company in order to afford proper facilities for 
intarcommunication, 

Mr. DANK WERTZ said the order did not seem to make provision for 
what the appellants (the National Co.) considered the very crux of the 
matter, Their contention was that, wherever exchanges were con- 
nec'ed, the connection should be by double wires—that was to say, 
ong wire for all messages from the company's stations to the Corpora- 
tion station, and a contra wire for messages in the opposite direct on, 

Lord Justice STIRLING thought the order he had read expressed 
this, The proposed order would be handed to counsel, and if they 
had any remarks to make, perhaps they would communicate with the 
O.urt, 

Mr, DANK WERTZ thought if Mr. Parker and he had a copy and time 
to consider 16, they might agree. 

Mr, PARKER: I am not so sure of that, 

Mr. DANKWERTZ : I am sure we could, 

In reply to a further question, Lord Justice STIRLING said neither 
the Court nor the parties were to be bound by the referee's report, 

Mr. DANK WERTZ said he, of course, could not compel Mr, Parker to 
confer with him as to the order; but he did suggest the propriety of a 
co iference, 

Lord Justice VAUGHAN WILLIAMS: Perhaps if you can exchange 
your views by Monday the matter can come up again. 

The matter was then further adjourned till Monday next. 


AN ALLEGED TRAMCAR ACCIDENT. 


Before his Honour Judge Owen, at Oardiff, on the 10th inst,, Miss 
Mary Evans claimed £100 from the Cardiff Corporation for injuries 
, said to have been received while travelling on an electric car, 


Plaintiff's case was that she was going to Ely, and travelled as far 
a3 Canton on an electric car, When within 50 yards of the terminus 
the car came to a standstill, and the conductor told her that she could 
get cff the car at that point. When she reached the bottom of the 
steps the car started off suddenly with a jerk. She grasped hold of 
the brass rail, and in doing so hurt her shoulder. She did not pay 
much attention to the irjary, but eventually her shoulder began to 
swell, and she could not use her right arm. About six weeks after the 
accident she went to Dr, Akin, who found that she had broken her 
collar. bone, 

Mr, ARTHUR ELLIS, tramway manager, said the car could not 
possibly start with a jark, If the driver attempted to put on the full 
force of the current at starting the automatic switch would open, cut 
off the current, and stop the car. 

His Honour said Miss Evans had given her evidence perfectly 
truthfully, and he thought she was ipjared by getting cff the car, but 
the force in this instance was very slight. Miss Evans might have 
met with her irjury some other way, and probab'y remembered the 
tramear incident, and naturally fixed upon it as the cause of her 
injury Judgment would be given for the Corporation, 

No costs were asked for, 


A CURIOUS TRAMWAY ACCIDENT. 


The trial was concluded last week before Lord Salvesen and a jary 
of the action by Hector Mackerzie Limont, stationer, Main-street, 
Wishaw, against the Lanarkshire Tramways Co., Motherwell, for £750 
damages for personal injuries received on Wednesday, June 7 last, 
while travelling on one of the defenders’ cars from Wishaw to 
Motherwell, through the trolley pole, as the car emerged from under 
a bridge near Wishaw, leaving the wires and striking him violently 
on the head, He maintained that the conductor should hava guided 
the trolley pole while the car was passing under the bridge. The 
defenders said the accident was the result of a pure misadventure, 
which no care on their part could have averted, 

The jury were absent about 40 minutes, and returned with a 
unanimous verdict for the pursuer, They assessed the damages at 


£500 


THEFTS FROM ELECTRICAL WORKS. 


At the Stcckport Police Court on the 10th inst., two men, Edmund 
Hampson and James Smith, were charged of having between Oct. 2 
last year and on Jan. 2 stolen a quantity of material, value £24. 4s., 
the property of the L, and N.W. Railway Oo.’s electrical works, 
Arthur Wright, a marine store desler, was charged with having 
received the material, or some part of it, knowing it to have been 
stolen. Hampson was an ex-employé of the railway company, and up to 
the middle of December he was employed as labourer at the electrical 
works in Daw Bank, and in that capacity had access to the stores, in 
which considerable quantities of copper and other metals were kept. 
It was mentioned that a systematic robbery fai been going on while 
the electrical works were being moved from Stockport to Orewe, 

The magistrates sentenced Hampson to three months’ imprisonment 
with hard labour, Smith for one month's hard labour, and Wright 
for three months’ hard labour, | 


EXTENSION OF POWERS. 


In the matter of the Bahia-Blanca and North-Western Railway Oo., 
Mr, Justice Warrington, in the Chancery Division on Tuesday sanc- 
tioned extension of company's memorandum so as to permit of the 
company generating and supplying electricity to persons in the town 
and port other than to their own electric tramway. 


COMPANIES’ MEETINGS AND REPORTS. 


EASTERN TELEGRAPH. 


The report of this Company for the half-year ended Sept. 50, 1905, 
to be presented to the meeting on the 24:h inst., states that the 
revenue for the period am uated to £607,703, from which are deducted 
£181,599 for ordinary expenses and £49,849 for expenditure relating 
to maintenance of cables, depreciation of spare cable, and income tax 
payable abroad, leaving a balance of £576,455, to which is added 
£1,148 brought from the preceding half-year, making a total avail- 
able balance of £377,603. After providing for income tax payable 
in Eogland, interest on loan from Eastern and South African 
Tel-graph Oo., interest on mortgage debentura stock, and for two 
quarterly dividends on the preference stock, which in all absorb 
£88,131, there remains a balance cf £289,471, out of which the 
directors have placed £10,000 to the reserve fund for maintenance 
ships, £140,000 to general reserve fund, and allocated £100,000 to 
mett the two interim dividends of 1j per cent. each on the ordinary 
stock, the balance of £39,471 being carried forward. The directors 
report with much regret the death of their esteemed colleague, Sir 
Henry Charles Fischer, C. M.G., on Nov. 30 last, 


NORTH METROPOLITAN TRAMWAYS. 


It is announced that pending the issue of the accounts for the nine 
months ending March 51 next (when this Compiny will cease working 
the tramwaya now leased by it within the county of London), the 
directors have considered an approximate statement of the accounts, 
which have been approved by the auditors, for the half-year ended 


THE ELECTRICAL ENGINEER, JANUARY 19, 1906. 


101 


Dec, 31 last, and recommended an interim dividend at the rate of 
54 per cent, per annum for the six months, 


EAST LONDON RAILWAY. 


The report of the directors of this Company for the half-year ended 
Dec, 31 last, to be submitted at the meeting on the 23rd inst., states 
that gross receipts have amounted to £25 793, a decress3 of £1 592. 
The number of passengers carried May to October, 19(5, was 5,152, 563 
There is a decrease in both goods and passenger traffic, ard on Aug. 1 
last the through train service of the Metropolitan District Oo. to New 
Oross was discontinued as a result of the electrification of that line, 
and this, says the report, isa contributing factor to the diminished 
receipts, 


NEW COMPANIES REGISTERED, 


Tasker’s Engineering Co., Limited —Oapital, £25000. Orject: 
to acquire the business of a manufacturing, mechanical, electrical, and 
goneral engineer, etc, 

Hudson Engineering Co., Limtted,— Capital, £5,000, Otject: 
to carry on in Manchester or elsewhere the business of electrical, 


mechanical, and general engineers, etc, Registered office: 30, Spring- 
gardens, Manchester, 
F. E, Baker Limited,—Oapital, £2,000. Object: to adopt an 


agreement with F, E. Baker, and to carry on the business of mechanical, 
electrical, and general engineers, etc. Registered office: Precision 
Works, Potter-street, Birmingham, | 

Harper Electric Piano Co., Limited.— Capital, £11,000. Object: 
to acquire from D. Harper and Co., of 266 8, Holloway-road, N., the 
sole British rights (except for the South of England) in the Harper 
electric piano. Registered office: 266.8, Holloway-road, N, 

Highways Transit, Limited,—Oapital, £100. Object: to adopt 
an agreement with Ed, Surcouf et Compagnie, Robert W, Blackwell 
and Oo., for the acquisition, working, and turning to account in the 
United Kingdom and the British Oolonies and dependencies of certain 
inventions relating to vehicles and trains for railways and roads, 
Registered office: 59, City-road, E.C. 


Lien Registered. 


Automatic Electric Co., Limited, Liverpool,—Deb:nture 
registered Dec, 29 for £100; charged on the MEE. property, 
and uncalled capital. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Southend, —The Corporation invite tenders for one 500-kw. steam 
dynamo. Tenders by Jan, 25. 


Bucharest.—The Roumanian Government Railways require tenders 
for 12,646 porcelain insulators. Tenders by Jan, 24, 


Leyton.—The Urban District Council invite tenders for overhead 
electrical equipment of tramways. Tenders by Jan. 30, 


Wimbledon.—The Corporation invite tenders for pumping plant 
at their sewage station, Tenders by nooa on Jan. 22 


Brussels, —Tenders are required for two elestric cranes to be erected 
at the Quai de la Voirie. Tenders to the Town Hall by Feb, 9. 


Pontypridd.—The Urban District Courc invites tenders for the 
supply, deliver y, and erection of oae 300 kw. steam dynamo, Teaders 
by Feb. 16, See advertisement, 


Villanueva.—Tenders are required by the Municipality for the 
public electric lighting for 10 years, Particulars may be obtained from 
the Mayor of Villanueva y Geltru, Spain. 


Hammersmith. —The Borough Council invites tenders for the 
annual supply of various stores for the electricity department, Tenders 
by 4 p.m. on Feb, 7. See advertisement. 

Fulham,—The Council invite tende:s for the supply and erection 
of (A) steam piping ; (B) water and exhaust piping. Tenders by noon 
on Jan. 31, See advertisement in last issue. 

Aberdeen.—The Elec!ricity Committee invite tenders for the 
supply and delivery of one cast-iron dis3 flywheel. Tenders by noon 
on Jan. 22, See advertisement in last issue. 

Madrid.—The Public Works Department require tenders for a 
concession to construct and work an electric tramway between Santander 
and Astillero, Guarantee, 8,195 pesetas. Tenders by Jan. 50, 1906. 


Bristol — The Electiical Committee invite alternative tenders for 
a 2,000-kw. and 3,000-kw, single-phase turbo-alternator (2,000 volts, 
95 'periuds), together with eondensing plant, See advertisement in 
last issue. 

Stoke-upon-Trent,—The Electricity Committee invite tenders for 
the supply and delivery of meters and demand indicators during the 
year ending March 31, 1907. Tenders by Jan, 31. See advertisement 
in last istu’, 

Kingston-upon-Hull, —Tenders are invited for (1) supply of air- 
spice telephone cable, and (2) extension to existing multiple switch- 
beard. Tenders to the Town Clerk, Town Hall, by 10 o'elock on Feb, 
19. See advertisement, 

Bristol.—The Docks Committee invite tenders for the electric 
lighting of two sheds now in course of construction at Canons’ Marsh, 
Bristol, and the maintenance of the work for 12 months afcer gomple- 
lien, "Tenders by 10 a.m. on Jan, 26, 


Gilly.—The Municipality require tenders for the erection of a 
central station and for the supply of electricity to the town. Par. 
ticulars may be obtained from the Mayor of Gilly, in the province of 
Hainault, Belgium. Tenders by Jan. 26, 

Battersea.—The Elestricity Committee invite tenders for various 
plant and materials, including one set either 750-850 or 100) kw. 
direct-current, 450 to 550 volts steam generator, Tenders to the Town 
Clerk by noon on Feb, 5. See advertisement in last issue. 


Handsworth (Staffs).—The Urban District Council invite tenders 
for the supply and fixing of the following: (1) wiring and fittings, 
etc., for the electric lighting of the baths in Grove-lane, Handsworth ; 
(2) the same for Birchfield Branch Library. Tenders ‘by noon on 
Jan. 26. | 

London, S.E.—The London County Council invite tenders for the 
roadwork and platelaying required for the construction for electrical 
traction, on the conduit system, of the authorised tramways from 
Camberwell- -green va Denmark-hill, Champion-park, Grove-lane, ete., 
to their termirus in Lordship-lane, at Crystal Palace road. Tenders 
by 10 a m. on Jan. 25. 

Cardiff, — With regard to the contract for the electric wiring of the 
new asylum at Velicd-e, Whitchurch, it has been decided to ask the 
six firms whose tenders were lowest when the contract was first adver- 
tised to send in fresh tenders on the old specifications, and that the 
successful tenderer te debited with the value of the work done by 
Messrs, Firth and Sons. 

Southport.—Tenders are to be obtained by the Town Oouncil for 
the supply of a battery of accumulators and a booster to be worked in 
connection with the traction sets; a shaping machine is to be pur- 
chased for the workshop; and the electrical engineer has been 
instructed to rewind the field magnets of three alternators as soon as 
convenient, and to provide an atmospheric exhaust to the No, 3 
traction set, 

London, N.—The London County Council require tenders for the 
roadwork and platelaying for the reconstruction for electrical traction 
on the conduit system of the first portion of the Council's (northern) 
tramways, comprising the routes from Bloomsbury to Poplar, and in 
Kingsland-road, from Old-street to Stamford Hill, together with short 
terminal lines in connection therewith, Tenders to the Clerk before 
10 a.m. on Jan. 30, 


RESULTS OF TENDERS. 


Brighton,—The tender of Messrs, Sattin and Evershed, Brighton, 
at £3,970, has been accepted by the. Borough Council for the erection 
and completion of mains, store, blacksmith's and testing shops, ete., 
as an extension of the electricity works, 


Bermondsey.—The following tenders have been received by the 
Borovgh Council : 
(1) Supply and erection of boilers. 
Babcock and Wilcox (marine type adapted for Jand purposes ; 
Babcock chain-grate stoker ; heating surfaca, 2,520)* ......... £1,500 
Ditto (as supplied to British Admiralty ; : Babcock chain- -grate 


stoker ; if underfeed stoker add £130; heating surface, 2 520) 1,650 

Davies Patent- Boiler Oo, (Bennis chain grate stoker ; heating 
boit ig 852050) Per 1,791 

Clarke. Chapman (Woodeson's patent watertube boiler ; chain- 
grate stoker ; add £22 for underfeed stoxer ; heating surface, 

5,000): scio .. 1,998 

Rowland and Qo. (Morriss Climax ‘watertubs. boiler, chain. 
grate stoker ; heating surface, 5.200) ....—... Lesern 1,589 

Stirling (Stirling chain-grate stoker; add £45 for Bennis 
chain-grate and £101 for an underfeed stoker; heating 
surface, 2 690) ousus see o ea o os ems oms o diaria 1601 

Willans and Robinson (Niclausse type, ‘underfeed stoker ; heating 
surfas 2, BOO) vert co eive DER EXC Fx vedi ered RR a ua i 4. 1.6175 

Babcock and Wilcox (second-hand boiler, no suporheater, bub 
fitted with economiser) ............ cement masma 1,080 

Electrical engineer's estimate, £1,850, 
(2)— Steam dynamos, 

British Thomson-Houston dame engine, speed 270) ......... £5 129 
Ditto (Howden, speed 500) iim MAG A VM MA M E Ve xa EEUPEE O00 
Ditto (Belliss, speed 800) ............ mm mer. oo o ors mame enne semm 0 008 
Ditto (Belliss speed 320) .............—.. — Warme er DIU 
Ditto (Browett, speed 500) ...... "— bass iu e a a 20,000 
Ditto (Allen, speed 510) .——.—eem mem MHeeees 3,497 

British Westinghousa (Belliss engine, speed 520) .. .... msira O. £00 
Ditto (Bellis8). versier a Viii kinean 4/046 
Ditto (Howden, speed 500-320) „e... me esa o os sue o me owa ome e 5,696 
Ditto (Allen, speed 500-320)... eemm rm eK 0 104 
Ditto (WINSUS) | eaivsecceesSeekou yit dite cram an CE RR EPET 5 445 

Bruce Peebles (Willans er gine, speed 210)... ier Renova avaeriu dip. 0: O00 
Ditto (Belliss, speed 320) ........ iol e vd WERT SE VERA HER SINT = 3,667 
Ditto (Browett, speed 520) .—.... nene e». 3,412 

Brush Electrical ii psi Co. (Brush engine and dynamo, | 
speed 50)*.... cse. Et 

Crompton and Co. (Willans : engine, ‘speed ClO) a Scenes. ő 556 
Ditto (Bellies, speed 820) ....—.—..... eere inten 0-05 
Ditto (Belliss, speed 300) ........—.... —Á A ó 867 
Ditto (Allen, speed 420)  ....... EEEE E aU Ven dec DEI SUO = 5,623 
Ditto (Browett, speed 520) iR bina dee. 4. 3,454 
Ditto (Howden. speed 320) ..........- seen IHR 4. 3474 

Browett Lindley (Phoenix dynamo, spe:d 300 320) ............... 3,190 
Ditto (V ckers-Maxim speed 500.820) .......—... seen en nee 4. 3,253 
Ditto (Johnson and Phillips, speed 320)............. eee = & 563 
Ditto (Britith Electric plant, speed 520) ..... m 6,608 

Ditto (Ma! her and Platt, speed P T Em ó 297 
Ditto (Parker, speed 3820) ....—... eese m O0 918 
Ditto (Fowler, speed 320) ....... em eee 9,190 
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Dick, Kerr, and Co, (Willans engine, speed 270) ........... dostus. 20, LOU 
Ditto (Howden, speed 323) ..........—.. SE TA dud mm , 6,080 
Ditto (Belliss, speed 320) ....... eene meme 5,585 
Ditto (Browett, speed 320) ....... —— — —— — wu: 3,212 
Ditto (Allen, speed 320)  ..........- wo Adde véidx ue QUIA 

Vickers Maxim (Willans engine, speed 270) ....... wabiasiseticre reo «DL LOO 

Electrical Co. (Belliss engine, speed 320) ................—... s. 3,844 

Electrical Construction C», (Willans engine, speed 270) ....... . 3,178 
Ditto (Howden, speed 320) ............. ARER TTO A 2,439 
Ditto (Allen, speed 390)............... eene mmm 5,478 
Ditto (Belliss, speed 320) ............. eese TUTTI 3,572 
Ditto (Ball's, speed 500) ....—.... esee enne 5,972 

Fairbain and Lawson (Mather and Platt dynamo, speed 320)... 4,940 

Fowler and Co. (Willans engine, speid 270) ....... BEERE = 5,008 
Ditto (Browetb) .............. Piston uda tad po M bas 4. 3,147 

General Electric Co, (Belliss engine, speed 520) .......—......... 3 646 
Ditto (Belliss, speed 500) ......csecsccssssscetsenseessscmecmerssanen . 3,930 
Ditto (Howden, speed B00) wsrscccesecses esses eene 4. 0,525 
Ditto (Willans, speed 270) ............ cce S E 6,212 

Howden and Oo. (British Electric Plant dynamo, speed 
500-320 ..........—. ond ua Gees "€— ebria sienmnaneak 3,346 

Mather and Platt (Howden engine, speed 500-320) ............... ó 410 
Ditto (Belliss, speed 320) ......... ETETA TOR NN 3,555 
Ditto (Allen, speed 000)" ncscivasvassauvisawsvevovsrvicccweneevsevcs » 6,455 

Parsors and Co, (turbine set, speed 2,800)... ..—. ences .. 5,476 

Phoenix Dynamo Co, (Willans engine, speed 270)...........—... 3074 
Ditto (Sisson, speed 320) ........... arana kaan 2 020 
Ditto (Browett, speed 200 320) ................... VAS CE uox i = 5,164 
Ditto (Bell’ss, speed 320) 1... nmm 3,474 

T, Parker and Oo, (Howden engine, speed 220) .............-.— 3,386 
Ditto (Browett, speed 520).............. ————— iet 
Ditto (Belliss, speed 220) essu eene minm 3,504 


Ditto (Paxman) ...... T" a Feet a re men sint etm et ot 
British Electric Plant Co. (Willans engine, speed 270)........... 3.190 
Ditto (Howden, speed 300) ........... er 
Ditto ( Browett-Lindley, speed 300). m. me omo soso se omom ensom smrsm 3,904 


Ditto (Allen, speed 500).......... cemere m ren 3,599 
Ditto (Belliss, speed 320) .—..... mene eeeeeeee m 3,400 
Ditto (Belliss, speed 502) .............. —€— — Án ME dos 
Siemens (Willans engine, speed 270) ..........-... drsiva era erasa. 0. AD 
Ditto (Howden, speed 320)... . cene aisian 20:000 
Ditto (Belliss, speed 320) wassccorercersssnmemrrersretsmeersarsmene S, 219 
Ditto (Sisson, speed 320)... e.c cmm m mme 2580 
Ditto (Browett, speed 320) ............ ess. —— ETUR la 
Ditto (Paxman, speed 320) |. sese mms 2739 
Johnson and Phillips (Willans engine, speed 270) + „a ree. 3,174 
Ditto (Sisson, speed 520) ... .. eee cese eem 2,490 
Ditto (Browett, speed 320)... 1. eese eene rec 5,660 
Ditto (Howden, speed 32)) cccessessse coemscenssssesserversetsmsees 3 460 
Ditto (Belliss, speed 320) ................- mr OT 
Ditto (Allen, speed 320)... esee eme 3 505 
Industrial Engineering Co, (Allen engine, speed 500)1............. 5,400 


* Recommended for acceptance. ‘| Too late, 
Electrical engineer's stimate (including concrete foundations), £5,540, 


BUSINESS NOTES. 


TRACTION. 


Battersea —The work of electrifying the tramways has now com- 
menced and Falcon-road is in the hands of the contractors, 

Accrington.—The Oorporation have decided to oppose the 
Haslingden Tramways Bill and the Lancashire Electric Power Bill 
in Parliament, 

Ashton —A number of motormen ia the employ of the Oldham, 
Ashton, and Hyde Tramways Os, were recently fined for driving their 
cars ab excessive speeda, 

Kirkby Malzeard (Yorks),—A largely attended meeting was 
recently held in support of the proposed scheme of a light railway to 
connect Ripon with the immediate neighbourhood, 

East Molesey (Surrey).—The District Council have appointed 
representatives to confer with repres»ntatives of the Ditton Council 
with a view to opposing the London United Tramway Oo,’s Biil, 

Stepney,—The Works Committee of the Borough Council have 
rexommended that the London County Council be informed that the 
Council consent to the introduction of a Bill to authorise the County 
Council to construct new tramways as proposed, 


Eastwood —The Notts and Derby Tramways Oo. have offered to 
widen the canal bridges to the satisfaction of the Council if the Council 
would withdraw its opposition and give its support to the amended 
Act to be brought before Parliament. To this the Council agreed, 


Wigan —A request that privileges in regard to workmen's tickets 
should be granted to shop assistants has been refused. A committee 
has been appointed to negotiate for the purchase of land required for 
road widenings in Orrell along the route of the proposed tramways. 

Taunton.—The Streets and Highways Committee of the Corpora- 
tion have opposed the application by the tramways company to the 
Board of Trade io do away with the compulsory stopping places for 


trams in the town, and to increase the speed limit for the running of 
the cars, 


Worsley.—The laying of tramlines through this picturesque dis- 
trict from Boothstown to Winton is expected to be carried out in the 
near future by the South Lancashire Tramways Co. It will then be 
possible, with four or five changes, to ride from Manchester to Liver. 
pool by car, 


Keynsham.—At a meeting of the District Council, a letter was 
read concerning a proposal of the Bath Tramways Oo., and giving notice 


| of an inquiry at Bath in reference to the suggested extension from 


Newton St. Loe to Saltford. The Council have passed a resolution 
opposing the extension, 

Radcliffe.—The electrical engineer, Bury, has given approximate 
cost of electrical overhead equipment in Radcliffe. The Tramways 
Committee of the Bury Corporation have been requested to grant an 
interview to the Tramways Sub-Committee with respect to the service 
to be given on the Radoliffe tramways, | 

Jarrow,—The Local Government Board have addressed a letter to 
the Council, in which they state that after careful consideration of 
the arguments put forward on both sides, and the fact that the tram- 
way company would not ask for another extension, the Board had 
agreed to grant the extension until Dec, 19, 1906. 


Musselburgh,—The Town Council have agreed to renew sanction 
for the running of Sunday cars to the local tramway company for 
three months, and to ask the company for more 4d. stages on the 
Service, increased facilities for school children travelling, and for & 
better workmen's car service, overcrowding having been complained of, 


Wembiey.—The Urban District Council have passed a resolution 
to formally oppose the application of the Middlesex County Council 
in order to obtain the same satisfactory protective clauses as in the 
previous order of 1903, including the widening of the L, and N.W. 
Railway bridge and approaches to 50ft, without any expense being 
borne by the Vouncil, 

Yarmouth.—The cars on the Gorleston section and the two new 
cars on the Yarmouth section will be equipped with electric belle ab a 
cost of £3, 33, per ear, The general manager has been instructed to 
bring up a report to the next meeting upon the question of discount 
tickets. The terminus of the fish wharf tram route will be again 
extended to the fish wharf at an accelerated service for one month as 
an experiment, 

Electric Tramway Contracts.—It is reported that. Messrs. B:uce 
Peebles and Co. are engaged in the complete equipment of au 
electric tramway system for Shanghai to the value of £600,000. 
Contracts for electric tramways and lighting are also in course of 
execution by Messrs, Dick, Kerr, and Co, for Calcutta, Singapore, 
Hong-Kong, Mandelay, Tokio, Bangkok, Sydney, Johannesburg, 
Buenos Ayres, Montevideo, and Alexandria, 

Blackpool.—A novel aud interesting experiment which was intro- 
duced two or three years ago by the Oorporation has been attended 
with remarkable success. Owing to the distance bstween the various 
schools being so great the attendance was greatly affected, the effects 
on the grants being serious, The Corporation, therefore, decided to 
issue 44, tram tickets in dczans at 3d., and as a result the attendance 
at the schools has improved, while the grants have increased greatly, 


Exeter,— Exeter City Council will shortly be asked to extend the 
tramway system from Exe Bridge, through Alphington-street and 
Alphington-road, to the municipal boundary at Stoneland, It is 
hoped the work will be completed by the end of the spring, The cost 
of the extension, irrespective of new cars, equipment, ete., will be 
between £4,000 snd £5000. The total receipts during the 41 weeks 
that the present trams have been running amounts to £11,824, which 
is a little above the estimate for the 12 months. 


South Lancashire.—At the meeting of Swinton and Pendlebury 
District Council a communication was read from the South Lancashire 
Tramways Co. to the effect that the company’s system would, in all 
probability, be extended from Bsothstown to Swinton within the next 
few months. It was necessary, however, for the company to secure 
parliamentary powers to extend the time in which the system was to 
be completed, as unless the tramways were constructed and opened for 
traf» by the end of July the present po vers would expire. 


Grangemouth —The clerk has reported that having examined the 
Electric Lighting Acts and the Oentral Power Act, etc., in his opinion 
the tramway company were excluded from bringing energy into the 
burgh without the consent of the Town Council, and explained the 
limitations anent the matter, The Town Council are willing to agree 
to terms and conditions on the same lines and conditions as had been 
agreed between Falkirk Town Oouncil and the promoters, with the 
necessary additions for safeguarding local interests, and t» request him 
to seni a drafs agreement for revisal, 

Swedish Electric Rallways.—The experiments in connection 
with the inauguration of single-phase electrical railways in Sweden are 
still proceeding ; but no official report regarding the progress of the 
teats will be made until their completion at the close of this year. 
Caief of the experiments are those with three types of locomotives, 
one supplied by the British Westinghouse Oo., a second by tle 
Siemens-Schuckert Co., and the third by the Allegemeine Electricitii‘s- 
Gesellschaft, No official report regarding the progress of the tests 
will be made until the completion of the experiments, 


Edgware-road Trams,—With regard to the London County 
Council's Tramways and Improvements Bill, which, inter alia, seeks 
power to construct electric tramways from the Marble Arch along 
Edgware-road to Oricklewood, Mr. A. W, J. Russell, town clerk of 
Paddington, has received a letter from the clerk to the County Council 
asking the Borough Council's consent to the introduction of the 
measure, and suggesting that clauses relative to street widenings in 
Paddington might be considered later, Consent to be of usa must be 
given before next Thursday. The Borough Council are advised by its 
General Purposes Committee to petition against the Bill, 


Wandsworth —A petition having been presented praying for the 
withdrawal of the proposed line of tramways along Oedars-road from 
the London County Council Tramways Bill, the Borough Council have 
informed the petitioners that the Council are of opinion that the 
means of communication between Olapham and Wandsworth are 


inadequate, that the proposed tramway will be of great convenience 
to the inhabitants of the borough, and that 1t appears to the Council 
that in view of all circumstances the route proposed is the most 
suitable, Messrs, Dick, Kerr, and Oo. have notified the Council that 
they have received instructions to proceed with the work of laying the 
tramways in the borough, 

Cardiff.—At a meeting of the Tramways Committee Mr, Arthur 
Ellis, the electrical engineer and manager, presented his report upon 
Mr, Bateson's proposals for the reorganisation of the city finances so 
far as they affected the tramways department. The report was 
identical with that which he presented to the Lighting Committee on 
the previous day. The chairman stated that Mr, Ellis agreed with 
some of the recommendations made by Mr. Bateson, but disapproved 
of others. There were certain books and records which it was neces- 
sary should be kept in Mr, Ellis’s department, otherwise it would be 
impossible for him to be in close touch with what was. going on. 
Eventually Mr, Ellis’s report was adopted. 

Edinburgh.—At a meeting of the Tramways Committee of Edin- 
burgh Town Council held on the 11th inst., a letter was submitted 
from the agents for the promoters of the Queensferry-Edinburgh 
electric tramways, and it is understood the committee decided to 
approve of the route ending at Comely Bank—the proposal is practi- 
cally identical with that which was submitted to the Town Oouncil 
last year—on the same conditions as formerly ; but with regard to the 
Goldenacre portion it was decided to delay consideration in view of 
possible conferences as to tramway extensions; and to preserve their 
locus the committee decided to recommend the Council to petition 
against the order which is to be promoted. | 

Tramways over Bridges.—Mr. A. E. Sennett, in the City Press, 
adds a new scheme for connecting up North and South London by 
tramways without the necessity for widening Blackfriars Bridge. The 
plan he advocates is the transition of the present ground-level tram- 
ways into overhead lines whilst crossing the bridges and for a short 


distance beyond the approaches on either side, Thus, in the case of 


-Blackfriars Bridge, the tramways would commence to rise at about the 
point where the railway bridge crosses the Blackfriars-road. Thence 
it would be supported upon columns throughout its length in crossing 
the bridge, It would remain an aerial line until nearing the Holborn- 
visduct, and then would again descend to the ground level, 


London County Council.—London County Council tramway men 
to the number of some 300 were present last Sunday night at Sf. 
Mark’s Church, Kennington, on the occasion of the third annual 
church parade, instituted by the vicar. the Rev. Dr. Darlington, 
Since the previous parade the brotherhocd has nearly doubled in point 
of numbers, and a sisterhood, which promises to be equally popular, 
has been started for the wives of the tramway workers, The men 
take entire charge in ringing the bells of St. Mark’s, from its position 
deserving the title of the cathedral of the linesmen, they assist largely 
in the choir, two of their number in uniform acting as sidesmen to the 
seats set apart for their use. Ia view of the fact that the London 
County Council servants have, as a rule, only one Sunday cff in six, 
such facts and last Sunday night’s gathering speak for themselves, 


London-Brighton Motorway.—Railway and electrical companies 
and property owners on the route of the proposed London and Brighton 
motorway base their objections to the Bill at its preliminary stage of 
examination in respect of compliance with the Standing Orders on the 
allegation, among others, that the newspaper notices conveyed the 
misleading impression that the motorway was intended to be used by 
vehicles in which the motive power was self-contained, and did not 
indicate that ib was the intention of the promoters to apply for powers 
which would enable the motorway to be used by vehicles propelled by 

‘power supplied from external sources, A second body of opponents, 
headed by Lord Hylton, complain that as the track would commence 
at Croydon, which is not London, and would end at Patcham, which 
is not in Brighton, it is a misdescription to call it '' the London and 
Brighton motorway." 

Ramsgate,—With reference to Colonel von Donop’s report to the 
Board of Trade on the tramway accident which occurred in Ramsgate 
in August last, the tramway company have addressed a communica- 

tion to the Board of Trade, in which they say that they have now 
made arrangements that when newly-appointed drivers are in charge 
of the cars they are replaced by experienced motormen before they 
approach Madeira-hill, and only the company’s most experienced men 
are allowed to operate the cars on this part of the road. Pending the 
issue of the report of the officer appointed by the Board of Trade to 
hold the inquiry no alterations were made in the lines on Madeira-hill, 
Provided the local authorities will agree, the alterations of the lines 
where the accident occurred will be carried out without delay in 
accordance with Colonel von Donop’s suggestions, With reference to 
Colonel von Donop's remarks on the type of slipper brakes in ute, 
the company say that when slipper brakes were first introduced on to 
the line they were applied by means of a circular wheel, and they 
were not found so satisfactory as when operated by levers. The com- 
pany, however, are making further investigations on this subject with 
a view to having the most efficient type of brake, 


St. Marylebone.—Pursuant to a request, the Borough Council held 
a meeting on Wednesday to rescind the following resolution of the 
Council, passed on Dec. 7, 1905: "That the London Uounty Council 
be informed that the Borough Council of St. Marylebone is prepared 
to consent to the constraction of a tramway along Edgware-road, 
subject to the Councils of the metropolitan boroughs of Paddington 
and Hampstead agreeing to contribute between them one-third of the 
net cost of the necessary street widenings in Paddington and Hamp- 
stead, the remaining two-thirds being charged to the account of the 
improvement or partly to the improvement account and partly to the 
tramways account, as the London County Council may decide here- 
after, and subject to the tramways account being charged with the 
whole cost of Jaying down and paving the tramway track,” and to 
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pass the following, as requested by the London County Council: 
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t: That the St. Marylebone Borough Council consent to the introduc- 
tion of the London County Oouncil Tramways Bill without reference 
to any arrangements which may be come to with other road autho- 
rities on the subject of street wideninga, there being no widenings 
proposed to be carried out in the metropolitan borough of St. 
Marylebone,” l | 


Birmingham,—It will be remembered that some time ago the 
Board of Trade issued a regulation prohibiting the use of top-covered 
cars on tramway systems of a gauge as narrow as that in Birmingham, 
The danger feared was that the cars would be top heavy, and liable to 
he overturned by the force of the wind, A deputation from the 
Tramway Managers’ Association waited upon the Board of Trade in 
reference to the matter, and now the Board of Trade have given way, 
a communication from that department being reported to the meeting 
of the Birmingham Tramway Committee yesterday giving permission 
for top-covered cars to be used in Birmingham on condition that the 
cars are withdrawn when the wind is so strong that there is reason to 
fear any danger of the cars being overturned. This modification in 
the regulation of the Board of Trade has come too late for the Tramway 
Committee to secure the necessary alteration to the whole of the 200 
cars now being made for the Corporation by Messrs, Dick, Kerr, 
and Oo, Fifty of these cars are so far advanced that only at great 
additional expense would it be possible to have the top covers put 
on, However, with regard to the remaining 150 cars, the committee 
yesterday decided to have them supplied with covers to the upper 
decks. The committee also accepted a tender for the laying of the. 
permanent way in connection with the following new routes: Thimble 
Mill.road,  Saltley,  Fazeley-street,  Bordesley-green, Bolton-road, 
Stoney-lane, Leopold-street, Icknield Port-road, and Ladywood-road. 
The receipts of the Birmingham and Midland and City cf Birmingham 
show & decrease owing to the omnibus receipts of those companies 
having hitherto been included. The omnibus business has been sold 
to the Birmingham and Midland Motor Omnibus Oo., which is an 
associated company of the British Electric Traction Oo, 


Croydon, —The minutes of the Lighting and Electricity Committee 
of the Corporation contained a letter from the British Electric Traction 
Co, with reference to Sub-Section 8 of Section 35 of the Oroydon and 
District Electric Tramways Act, 1902, which provides that the Oor- 
poration shall supply and the company shall take electrical energy for 
working the carriages on the tramways and light railways mentioned 
in that clause on the terms and conditions therein provided, stating 
that the company anticipata that the Mitcham light railways and 
tramway No, 11 and a portion of tramway No. 10, authorised by the 
Act of 1902, will be constructed and opened for traffic not later than 
May 6, 1906, and inquiring whether the Corporation will be in a 
position to supply the company with current on receipt of a month's 
notice giving the date when the supply will be required. The borough 
electrical engineer reported that he will be quite prepared to give the 
necessary supply by the time mentioned, and the committee recom- 
mend that the company be informed accordingly. A letter was also 
read from the British Electric Traction Oo. inquiring whether the 
Corporation will be prepared to supply electrical energy temporarily 
for working tramway No, 21 in Penge, authorised by the Croydon and 
District Electric Tramways Act, 1902, which has been constructed and 
which forms a junction with tramway No. 20 (Penge-road), which the 
company are working under lease from the Corporation, The borough 
electrical engineer having reported thereon, the committee recommend 
that, subject to the company executing an agreement, to be prepared 
by the town clerk, and to contain all such terms and conditions as he 
may require for the protection of the Corporation, and embodying 
certain conditions as to the measurement, etc., of the current supplied, 
the request be complied with, and current be supplied at the price of 
ad, per unit. 


LIGHTING AND GENERAL. 


Southampton, —It is proposed to borrow £5,000 for laying additional 
mains and services, | 

Ashton, —The Town Council have sealed an agreement for the supply 
of generating plant at the electricity works, 

 Camberley.—The Council are reconsidering their intention of 
opposing the Bill of the Oamberley Electric Supply Oo. 

Higham Ferrers.—The Town Council have agreed to support the 
Northamptonshire Electric Light and Power Co.'s Bill. 

Bradford —An enquiry has been held into an application by the 
Corporation to borrow £60,000 for purposes of electric lighting. 

Swanage.—The draft deed of agreement with the Bournemouth and 
Poole Electricity Supply Co. has been approved by the Urban District 
Council, | 

Change of Title. —The name of the Howard Conduit Oo., Trafford 
Park, Manchester, has been changed into the Howard Asphalt 
Troughing Co. 

. Taunton,—The lamp connections to the mains during the past 
quarter have been equivalent to 697 8-c.p, lamps, not including 
temporary connections, 

Dublin.—The Blackrock Urban Districb Council have decided in 
favour of accepting an cffer for their electric lighting order from 
Messrs, Geoghan and Sons, 

Hammersmith,—The Borough Council has decided to apply to the 
County Council for loans of £30,000 for the King.street widening 
improvement and the extension of the municipal electric light 
installation, 

Radcliffe, —The Electricity Committee of the District Council are 
conferring with Mr. Taite, the electrical engineer to the borough of 
Salford, and with the Radcliffe Council as to the terms upon which the 
committee can obtain current, E 
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Bridgnorth,—The Town Council have decided to obtain expert 


advice upon the proposed Shropshire, Worcestershire, and Staffordshire 
Electric Power Bill, 1906. 

Warrington.—The Elcctricity and Tramways Committee are 
making an application to borrow £10 000 to cover the cost of exten- 
sions during the next three years, The extensions are mainly in 
connection with electric cables. 


Direct United States Cable Co.—For the quarter ended Dec. 31 


last the directors have declared an interim dividend at the rate of 


ój per cent. per annum, The sum of £10 000 has been placed to 
reserve, leaving about £5,848 to be carried forward. | 

Heywood. —The consumption of current for November was 10,329 
units as against 9,099 units for the corresponding period of last year, 
showing an increase of 1.250 units. A cable is to be laid for the 
lighting of the new Ccuucil school in Bamford-road, 


Electricity in Mines,—Several electrical haulages of a very large 
description have recently bsen erected at the Cambrian Colliery pits, 
Olydach Vale, and so far are proving very successful, Last week 
there was a slight breakdown, probably caused by damp weather and 
subsidences. : 

Iuce.—The District Council have deputed their chairman and the 
vice.chairman to represent the Council at the conference on the 
Lancashire Electric Power Bill and the South Lancashire Tramways 
Bill, which has been convened by the Lancashire Association of 
Urban District Councils, : 

East Molesey.—The District Council have informed the Twicken- 
ham and Teddington Electrice Supply Oo. that they would not objsct 
to the company’s Bill, provided that some clause was inserted under- 
taking not to erect any generating station in their district without the 
approval of the Council, 

Newton.—The Guardians have an electric lift at the workhouse. 
It has been reported that the cost of motor power for the new lift 
averages 54d. per day. Tho lift makes about 45 double journeys, or 
90 single journeys, per day, so that the cost works out at about 1d. for 
four single journeys or two double journeys. 

Twickenbam,—The District Council intend to oppose the electric 
light company’s Bill. They think that the suggested linking up of 
Twickenham, Teddington, Ham, Hampton, and Hampton Wick 
would bring about an amalgamation which would probably render 
prcspective purchase by the Council more difficult than at present, 


Bo'ness.—The Oouncil have agreed to accept Messrs. Burstall and 
Monkhouse’s terms for supervising the extensions at 5 per cent. on the 
cost. The Construction Co. have quoted the Town Council as follows: 
£3 for 28.c. p. lamps and £3 17s, 6d, for Nernst lamps, to be lit from 
sunset to sunrise, We understand that the terms have been accepted. 


Gelligaer.— At the last meeting of the District Council a deputa- 
tion, consisting of representatives of Messrs, Guest, Keen, and Nettle- 
fold, the Rhymney Iron Oo., Messrs, Powell-Duffryn Oo., the Rhymney 
Railway Oo., and the Brecon and Merthyr Rvwlway Oo., submitted 
their views in opposition to the proposed electric lighting provisional 
order, Ib was finally decided to proceed with the order, 

Hendon (Middlesex).—The clerk and surveyor reported at the 
last Rural District Council meeting that they had met Mr. W. R. 
Abbott of the Northwood Council, early that afternoon, and they 
had gone through the protective clauses drawn up by the Council in 
connection with the order for electric lighting of Stanmore and 
Pinner, Mr, Abbott had practically accepted all the clauses, 

Metropolitan Railway Co.—The directors announce a dividend at 
the rate of 24 per cent. per annum for the past half-year, as against 
3 per cent, per annum for the corresponding period, carrying forward 
£11 500, as against £11,285. The dividend on the surplus lands 
stock 18 to be at the rate of 28 par cent, per annum, as compared 
2m per cent, per annum, £900 being carried forward, as against 

Liquidation.— We are informed that the firm of Graham, Morton, 
Limited, went into voluntary liquidation on Dec. 27, 1905 and Mr. 
Maurice Graham, the founder and mansgiag director cf the firm, 
has decided to commence in the same line of business for hims*]f as a 
private concern, under the title of Graham, Morton, and Oo., Pepper- 


rosd, Hunslet, Leeds, in which venture he may be assured of our best 
wishes for success, 


Paris. —Ofters are required by the Municipality for the unification 
of the Paris electricity supply. The proposals may either consist of 
a definite scheme for the future, with an interim period of some years, 
during which the present works and installations of the present con- 
cession holders can be utilised, or of a scheme for the future indepen- 
dent of any transition period. Proposals wi)l be received until March 1 
by M. Pontich, Works Department, Paris Town Hall. 

Sale of Plant.—The Robertson Electric Lampe, Limited, having 
decided to change their factory entirely to electrical driving, have 
entered iato a contract with the Borough Council for the supply of 
power to their works. They are now about to sell various plant, 
particulars of which appear in our advertisement columns, and also 
details of a sale of 4,500 meters by Wheatley Kirk, Price, and Co. for 
the metropolitan borough of St. Marylebone electricity department. 


Southwark.—The Electric Light Committee reported at the last 
Borough Council meeting upon a “ partial interruption of the supply ” 
on Jan. 1, and pointed out that it was impossible to provide against 
every possible combination of circumstances which might lead to a 
temporary shutdown, but the committee hoped shortly to make 
arrangements to confine the actual stoppage to a few minutes. A 
proposal would shortly be brought forward to provide automatic 
switches, 

Insulation Testing Sets (Meggers).—We have received a circular 
from Messrs, Evershed and. Vignoles, Acton-lane Works, Chiswick, 


W., giving particulars of their new scheme, containing a proposal to 
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maintain all Meggers brought from them free of charge to the buyer 
for five years, Such a guarantee syoaks well for the confidence the 
firm have in their instruments, We are informed that since the 
introduction of the Megger, Messrs Evershed and Vignoles have not 
sent out a single account for repairs in other than a few cases of 
actual breakage due to accident, 


Agency.—Mesars, Andrew Brown and Oo,, 110, Cannon street, 
E.O.. have been appointed the London and district agents for Massrs. 
Vaughan and Son, West Gorton, Manchester, makers of electrical 
cranes, They already represent the following firms: Blake, Barclay, 
and Co,, Greenock, sugar machinery. elevators and conveyors; Penman 
and Oo., Glasgow, Lancashire and Cornish boilers; G B. Smith and 
Co., Glaegow, building, roofing, aud fencing work; F. Meguia and 
Oo., Dillingen, p»rforated metals of all kinds ; Saml, Denison and Son, 
Leeds, continuous weighing machines, l 


St. Pancras.—The Town Council met on Wednesday to confirm 
the following resolutions: '' (a) That application be made to Parliament 
in the session of 1906 for powers to enable the Council to continue, 
maintain, and extend their generating stations, anb-stations, and other 
electrical works ; to exempt the Council from all indictments, actions, 
and other procecdings for nuisance in respect thereof, and for other 
purposes in connection therewith. (b) That the town clerk be and is 
hereby authcrised to seal the petition to Parliament for the Bill for 
the s:veral purposes referred t» in the foregoing resolution, (c) That 
the expenses incurred in promoting the Bill to give effect to the fore- 
going powers be charged to the electricity fund account.” 


Morley.—An exhibition cf electrical appliances, eto., will be held 
on April 5, 6, and 7, 1906. At the present time the electricity 
department is supplying electricity to consumers for lighting purposes 
at 4d. per unit, less a scale of discounts ranging from 23 per cent. to 
25 per cent., and for power purposes from 3d. to 1d, per unit, The 
supply of current to exhibitors for showing purposes will be single- 
phase alternating current, 200 volts, 60 periods. The Electric Light- 
ing Committee will provide current free of charge for all approved 
exhibits, and no rent will be charged for space in the hall. The com- 
mittee or borough engineer will not incur any further responsibility, 
We are informed by Mr. J. E, Ellis, A.M.I.E E., borough electrical 
engineer, that he will be pleased to send full particulars to any firm 
desirous of exhibiting, 


Dundos.—The electricity scheme, which entails an expenditure of 
£75,000, has been agreed to by the Electricity Committee, and they 
have appointed a sub-committee to deal with the question of a site at 
the proposed new station, The Electricity Committee have decided to 
supply St. Salvador’s Church. The Caledon Shipbuilding and Engi- . 
peering Co. have written to the committes intimating that they con- 
tewplate introducing motors to drive their larger machines, some of 
which r. quire to 1un ccntinuously throughout the night, and suggest- 
ing that the Corporation should allow them a throw-over switch, 
permitting of power being drawn from the publie mains. Thies, 
required at odd times, principally through the night, would be a 


considerable convenience, and would save the running of the main 


engine, The engineer not being in favour cf a stand-by switch, the 
committee have decided not to proceed in the matter, 


Mountain Ash.— At an inquest on Friday into the death of John 
James Thomas, a fitter employed at the Lower Duffryn Oolliery, 
Owmpernar, who was killed by coming in contact with a high-tension 
electric wire on Tuesday, G. F. Handers, electrical engineer, described 
how the electric was installed at the colliery, and also as to whose 
duty it was to repair. The electric wires and steam-pipe was passed 
through the same hole into the engine-house, but at the point of 
entrance formed an angle, and the wires were about 18in, above the 
pipes. It was possible that if the man's foot slipped he would fail 
downwards, All the workmen were warned of the danger of the elec- 
trical wires. Notice should have been given to the electrical depart- 
ment that he was going to overlook the steam-pipe. The coroner said 
they could only return a verdict of misadventure, but as so much 
electrical power was being brought into use, every precaution should be 
taken to warn workmen. A verdict of death from misadventure was 
returned, 


Election Results.—The Eastern Morning News and Hull Daily 
News manager, Mr. John O'Hara, adopted a anique arrangement for 
making publie the results of the polling in the present General 
Election, Recognising the extreme danger that existed in gathering 
great crowds round the office of the paper owing to the narrow streets, 
he approached the Property Committee of the Hull Corporation for 
permission to erect a special screen in front of the city hall, and to 
allow the open space in front of the builling to be filled by the crowd 
who would gather to wateh the returns, After some negotiating the 
scheme was adopted by the committee. avd permission to show the 
Eastern Morning News and Hull Daily News election results was 
accorded, Immediately arrangements were set on foot to secure over 
the National Telephone and municipal telephone wires telephonic 
communication between the City-square and the News cffice, and also 
to get fixed on electric wires to provide power for the lantern, This 
was undertaken with energy by Mr. Bell, the city electrical engineer, 
Fortunately this was all successfully accomplished, and on Situ-day 
night, and all through the election, crowds estimated at over 30 000 
persons have assembled to watch the results of the contest as they 
were thrown upon the mammoth sheet 34ft, square by the lanternist. 
It is stated that this is the first occasion in the whole of this country 
where an arrangement had bfen effected between the municipal 
authorities and a newspaper office to make public in safety and comfort 
announcements of such widespread interest as the results of a General 
Election, The experiment has been successful in every way, and was 
worked by the newspaper without any party bias, the only acknow- 
ledgment asked for being the announcement thrown on the screen at 
intervals that the election results were kindly supplied by the Eastern 
Morning News and Hull Daily News, ANNE E 
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Old P. and O, Electrical Engineers, —A meeting of old Batti- 
Wallahs, with the object of an annual reunion, will be held at 
Westinghouse-buildings, Norfolk-strest, Strand, at 5 o’clock p.m. on 
Monday, the 29th inst, Weare informed that all who have not been 
communicated with are requested to attend or communicate with 
E, Sheppard, 20, Bucklersbury, E.O., hon. secretary (pro tem,), 


Glasgow.—The annual dinner of the officials of the Glasgow Cor- 
poration electricity department was held in the Grosvenor Re:tiurant 
last week. Lord Provost Bilsland presided, and there were also present 
ex-Bailie Willock, convener of the Electricity Committee ; B ilies 
Burrell and P, G. Stewart; River Bailie Camptell, ex-Bailie Finlay, 
ex-Dailie Mackenzie, Edinburgh; Colonol J. D. Young, etc. The 
latter, in proposing the toast of ''The Electricity Committee,” said 
that in 1892 they had only 37 customers, and the increase in the 
demand might be gathered from the fact that in 1892 the committee 
laid down a generating power of 1,000 h.p., and at the present time 
they had a generating power of 25 times that amount, 


Telegraphic Communication with Persia, — The Pioneer 
announces, according to the Times, that construction operations 
have begun at Karachi in connection with the Indian extension of 
the Central Persian telegraph line, The extension, a portion of 
which is already finished, will proceed to Panjgur by way of Bela, 
a distance of over 300 miles, and eventually will connect with the 
Indo-European Telegraph Oo,’s system at Teheran, It was stated 
by Mr. Brodrick last May in the House of Qommons that, while 
telegrams could be exchanged between Teheran and’ Quetta via 
Kerman and Robat, the system was not sufficiently complete for use 
by the publie, but that as soon as the Indian extension through 
Baluchistan to Karachi had been made, the line would at once be 
opened for public traffic, 

London Gazette.—The Pollak-Virag Telegraph Syndicate has been 
wound up voluntarily and Mr. W. Slingsby Ogle, 9), Cannon street, 
London, appointed liquidator. The last day for receiving proofs in 
the estate of Carl Vigault Tyge Da Falbe, electrical engineer, and lately 
trading as the E'ectrical General Contracting Co, at 17, Shaftesbury- 
avenue, London, is Jan. 27. Mr. M. W. Figg, 128A, Queen Victoria- 
street, E.O., has been appointed trustee in the estate of W. Leslie, 
electrical engineer, lately carrying on business at 22, Bangelore-street, 
Putney, E, W. Humphreys, 4, Oastle-place, Nottingham, has been 
released from trusteeship in the estate of A. Smith, lately trading as 
the Electric Motor Supply Oo, at 54, Houndsgate, Nottingham, A.J. 
Harris, electrical engineer, Borough Mills, Bower-street, Bradford, has 
made application for debtor’s discharge, ; 

Yarmouth,—The Electricity Committee have accepted an offer of 
the Great Yarmouth Gas Co. to hand over to the Oorporation the 
57 gas standards in the New Town dist ict, to be used in connection 
with incandescent electric lightisg, for 253, each. The borough 
surveyor has reported that it is imperative that the suction pipe for 
the new condensing plant be put in as early as possible, but as the 
sanction of the Local Government Board has not been received to the 
application for leave to obtain the loan of £1,000 for the work, pipes 
would have to be laid and a connection made with an existing suction 
pipe, which, in the opinion of the electrical engineer, would bə 
sufficient for the purpose for three years, the cost being £300, of 
which £185 would be expended in work of a permanent nature, 
The work is to be carried out as recommended by the borcugh 
surveyor, the cost to be paid out of the profits of the undertaking 
for the current year, 

Brandon —At a public meeting of the inhabitants of Brandon, 
Langley Moor, and district last week a resolution was carried protest- 
ing against the action of the Brandon and Byshottles Urban District 
Council in refusing its consent to an application to be made to the 
Board of Trade by the County of Durham Electrical Power Distribu- 
tion Oo, for a provisional order by which the company propose to give 
a supply of electricity within the urban district of Brandon and 
Byshottles at a low price, The resolution contained the following 
clause: ‘' As there is no electricity supply within this distr'ct at the 
present time, and no powers are being sought, either by the local 
authority, or by any company or person, by which it is prop-sed to 
give such a supply, we consider the Council is unreasonably with- 
holding its consent, and we are further of the opinion that ib would be 
undoubtsdly to the interests of the district to have, at an early date, 
a supply of electricity for lighting ənd. power purpcsss at low prices, 
without any risk of addition to rates." 

Telegraphic Rates to India —The D partment of Commerce and 
Industry in India announces that when the rate for ordina’y telegrams 
to the United Kingdom was recently reduced to 23. per word, the 
Government of India addressed the Secretary of State on the subject 
of the retention of the rate of 1s. for Press messages, and urged that 
the cable companies should be induced to lower the Presa rate to 81., 
thus maintaining the proportionate reduction hitheito subs'sting of 
two-thirds of the ordinary rates, The Government expressed their 
willingness to extend to Press traffic the gusrantee which they had 
given in respect to ordinary traffic. The cable companies have 
explained to the Secretary of State that they are unable t» accept the 
suggestion made by the Government of Iudia owing to the fact that 
the principle that the Press rates should be half the ordinary rates 
has been universally sccepted, and has been authoritatively adopted 
by the International Telegraphic Conference, This principle is now 
acted upon by the Eastern Telegraph Co. and the allied companies as 
regards Press tariffs in all parts of the world,— The Times, 


Swansea.—The present number of consumers on the books is 747, 
with an equivalent of 72,675 8-c.p. lamps. A sub-committee, con- 

sisting of the chairman and vice-chairman, and Councillors Philip 
— Davies, T. Merrells, and W. H. Morris, has been appointed to consider 
and report on the question of the contract for the supply of electric 
motors and starting switches, and that, if necessary, tenders for the 
next year’s contract be invited by public advertisement. The ergineer 


has been authorised to prepare specifications for the supply of further 
generating plant, and alterations and additions to the main lighting 
switchboard, in view of tenders for the execution of the works being 
invited. He is also to inquire as to the systemi of a flat-rate charge in 
vogue in certain other towns, The chairman and town clerk of the 
Telephone Committee are about to confer with the Post Office autho- 
rities aud the Lozal Government Board in connection with the purchase 
of the undertaking of the Corporation by the Postmaster-General and 
the proposad loan of £7,000 for further works, The mansger's report 
contains the followiog figures : number of subscribers connected aud 
working to date, 1,138; number of orders still in hand to complete, 
177 ; total number of instruments and lines working, 1,165. 

Willington,—At the last meeting of the Urbsn District Council 
Mr. Gardner reported: '' Since your last meeting your chairman, clerk, 
and myself have considered the plans and notice cf intention deposited 
by the Durham Electzical Power Distribution Co, to apply to the 
Board of Trade for a provisional order under the Electric Lightiog 
Acts, 1882 and 1888, and we have submitted the following suggestions 
to a meeting of the Works Committee : (a) that high-tension mains or 
cables be laid underground in town area; (b) that footpaths or roads 
which may be broken into be put into thorough repair by the company 
to the satisfaction of the Councils surveyor within one month ; (c) 
that the applicants do not obtain a monopoly to supply elec- 
tricity in the district.” The following resolution, drafted by 
the clerk, was adopted: ‘'This Council has considered the notice 
served upon it by the Oounty of Durham Electrical Power Dis- 
tribution Co. of their intention to saoply to the Board of Trade 
for a provisional order under the Electric Lighting Acts, 1882 
and 1898, and hereby resolve that the clerk be iastructed and autho- 
rised to write on behalf of the Council otj:eting (1) to the laying or 
plaeing any high-tension mains or cables within their district other- 
wise than underground in the prejected course marked on the plan, or 
any extension within the town areas ; (2) to the applicants obtsining a 
monopoly to supply electricity in the district ; (3) to recently con- 
structed asphalt footpaths being broken into." It was also agreed 
that Messrs, Wilson, Ornsby, and Oadle be instructed to consult their 
London agents, seeking advice as to the necessary steps to be taken 
by the Council to oppose the electric company’s application, 


PROVISIONAL PATENTS, 1906. 


JAN, 8. 

481. Improvements in devices for the measurement of 
X-rays. W. lronsile Bruce and Etward Sanger-Shepherd, 
12, Heath Hurst-road, Hampstead, London, 

514. Improvements in and relating to electric measuring 
apparatus. The British Thomson-Houston Oompany, 
Limited, and Frank Holden, 85, Oainon stre»b, London, 

515. Improvements in and relating to electric measuring 
apparatus. The British Thomson - Houston Company, 
Limited, and Frank Hoicen, 85, Cannon street, London, 

535 Improvements in electrical signalling on railways. 
Edward Richard Ernest Rot-er, 18, S uthampton-buildir g», 
Chancery-lane, London. 

JAN, 9. 

550, Improvements in electric meters. 
13, Dornton-road, Balham, London. 

551, Improvements in electrical 
Oowrer-Ooles, Grosvenor-mansions, 
mins‘ er, 

557, An improved electric ceiling rose, switch, or similar 
instrument. Alfred Horswill Gibbiogs and Charles Philip 
Lowndes Titherley, 15, Water-street, Liverpool. 

569, High electric pressure firo-alarm system. 
Garstang, 69, Darwen-street, Blackburn, 

591, Improvements in bridge-type fuses and distributing 
boards in connection with electrical work, Louis 
Howell, 10, Viet.ria-road, Swindon, Wilts. 

605, Improvements relating to dynamos and motors 
Frederick Henry Poring, 7, Doughty-street, London. 

615. Improvements in telephone holders. Charles Herbert 
Borden, 7, Southampton-buildings. Chancery-Jane, London. 
(Date applied for under Patents Act, 1901, March 1 1906, 
being date of application in United States.) (Complete 
specification. ) | | 

619. Improvements in the suspension of current conductors 
of electrical railways. Paul Platts, Birkbeck Bank- 
chambers, Scuthampton-buildings, Ohancery-lane, London. 
(Date applied for under Patents Act, 1901, Jan. 10, 1905, 
being date of application in Germany.) (Complete specifi- 
cation.) 

626, An improved electric light fitting. 
55, Ohancery-lane, London. 

631. Improvements in or relating to incandescent electric 
lamps, vacuum tubes, and the like. John Frederiok 
Duke and Hugo Hirst, 70, Ohancery-lane, London. 

632, Improvements in or relating to incandescent electric 
lamps, vacuum tubes, and the like, John Frederick 
Duke and Hngo Hirst, 70, Ohancery-lane, London. 

l JAN, 10, 

642, Improved process for the eleotro-deposition of iron. 
Sherard  Cowper-Ooles, 82, Victoria-street, Westminster, 
London. . 


John William Jones, 


Sherard 
West- 


conductors. 
Viotoria-stree*, 


Harry 


Harold Faraday, 
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646, Improvements in brush- holders and carriers for 
electric generators and motors, Edward Woodrowe 
Cowan, West Bank, Disley, Cheshire. 


689, Plural lamp sockets. Wallace Fairweather, 65, Chancery 
lane, London. (Benjamin Elestric Manufacturing Company, 
United States.) (Complete sp2cification, ) 

Switch for combination of magneto and high-tension 
coil ignition applied to petrol engines through one 
and the same set of plugs William Albon Beckwith 
Oopsty, 782, Romford-road, Manor Park, London. 

Improvements in controlling means for vapour electric 
apparatus. Peter Cooper Hewitt, Westinghouse Patent 
Bureau, Westinghouse- building, Norfolk-street, Strand, 
London. (Date applied for urder Patents Act, 1901, 
Jan, 20, 1905, being date of application in United States.) 
(Complete specification. ) | 

Improvements in alternating-current vapour electric 
apparatus, Percy Holbrook Thomas, Westinghouse 
Patent Bureau, Westinghouse Building, Norfolk - street, 
Strand, London. (Date applied for under Patents Act. 
1901, Jan. 27, 1905, being date of application in United 
States,) (Complete specification. ) 

Improvements in arm supports for use with tele- 
phones and the like, 
Modery, 6, Lord.street, Liverpool. 

Improvements in and relating to controlling devices 
for electric motors. The British Thomson - Houston 
Company, Limited, and James Sugden, 83, Cannon.street, 
London. 


690, 


706. 


707. 


712, 


725, 


JAN. IL, 


Improvements in sparking plugs for internal- com- 
bustion engines. 
and Fredrick Harold Hall, 24, Temple-row, Birmingham. 

Improvements in electrical indicators, Harry Dixon 
Williams, 5, John Dalton-street, Manchester. 

Improvements in dry cells or batteries, 
Henry Martin Harvey, 12, London-street, London. 

Improvements in and relating to electrical measuring 
instruments, Sebastian Ziani de Ferranti, Michael Birt 
Field, Charles Oornfield Garrard, and Ferranti Limited, 
18, Southampton-buildings, Chancery-lane, London. 

Combined mechanical and electromagnetic brakes for 
motorcars and the like, John Edward Preston, 50, 
Glene'g-road, Brixton, London. 

Appliances for improvements in means for connecting 
flexible or solid tubes or conductors to gas, air, 
fluid, or electric fittings, aud a revolvable handle 
attachment for burner fittings, Samuel Quincey and 
Charles Harrison, 136, Kentish Town-road, London. 

Improvements in electric cables, Sydney Paterson and 
Joseph William Bass, Norfolk House, Norfolk - street, 
Strand, London, | 


JAN, 12. 


Improvements in incandescent lamps. Max Graetz 
1, Broad-street-buildings, Liverpool-street, London. (Com- 
plete specification, ) 

Improvements connected with the electric lighting of 
tramway cars and railway cars fitted with regenera- 
tive motors, George John Conaty and George Howard 
Coxon, 128, Oolmore.row, Birmingham. 

Improvements in and relating to methods of suspension 
of electric lamps and other objects, Alexander 
Anderson, 43, Robertson-street, Greenock, 


735, 


756, 


769, Thomas 


114, 


786, 


789, 


817. 


818, 


843, 


852 


855. Improvements in or relating to automatic electric. 


fire-alarms. George Heurv Oatway and Charles Edward 
May, 24, Southampton-buildings, Chancery-lane, London, 

Improvements in and relating to electrical bleaching 
and apparatus therefor, Charles Martin, 139, Q1een 
Victoria-street, London. 

876, Improvements in and relating io the application and 
distribution of electromotive power, particularly for 
use in starting machinery, and for such and similar 
purposes, George William Mascord, 27, Ohancery-lane, 
London, — 

A new or improved device for use with drawing frames 
or other machines to which an electric stop-motion is 
applicable, Graham Edward Spence and John Edward 
Hayes, 8, Quality-court, Chancery-lane, London, 

Improvements in electric current generators. 
Eugène Gaiffe, 55, Chanceyy-lane, London. 


A process for the coaitizg of metallic surfaces with 
electric insulating material and the fixing of parts 
thereon, Claude Williams Atkisson, 1, Queen Victoria- 
street, London. 


Improvements relating to automatic electric switching 
apparatus, Leonard Kingwill Job, 322, High Holborn, 
London. 

An improved method of and apparatus for laying 
pipes, conduits, or conductors for water, gas, elec- 
tricity, or the like. Samuel Cahn and Eugene Seeberger, 
11, Southampton-buildings, Chancery-lane, London. . (Date 
applied for under Patents Act, 1901, March 19, 1905, 
being m of application in Germany.) (Complete specifi- 
cation, : 


868, 


887, 


890, Georges 


892, 


894, 


898, 


Berohard Badmann and Audreas. 


The Electric Ignition Company, Limited, . 


918. Improvements in variable electric resistance devices. 
Walter Reginald Lambert, Birkbeck Bank-buildings, High 
Holborn, London, (Complete specification. ) 

923. Improvements in the electro - deposition of copper. 
Sharard Osborn Cowper-Coles, 4, South-street, Finsbury, 
London, | 

929, Improvements in filaments for incandescent electric 
lamps. The British Thomson-Houston Company, Limited, 
85, Cannonestreet, London, (General Electric Oompany, 
United States.) 

Improvements in and relating to vapour electric appa- 
ratus, The British Thomson-Houston Company, Limited, 
83, Cannon-street, London, (General Electric Company, 
United States.) 

Improvements in electric switches or circuit breakers, 
The British Thomson- Houston Company, Limited, 83, 
Cannon-street, London, (General Electric Company, United 
States, ) | 


931, 
932, 


JAN, 13, 

Improvements in connection with gas, oil, or electric 
light fittings, Arthur Woodhouse Southgate and Frank 
Soutbgate, 56, Brearley-street, Birmingham. 

Improvements in wireless telegraphy. 
Tontine Hotel, Greenock, Scotland, 

Improvements in electric telegraphs. Alfred Minkley 
and Walter John Bakewell, 20, Norfolk-street, Derby. 

Improvements in or relating to the windings of 
dynamo machines, Michael Birt Field, 8, St. Paul's-road, 
Kersal, Manchester. 

A new or improved system and means for charging 
secondary batteries, John Brown MoeIndoe, 58, Ste 
Vincent-street, Glasgow, 

An improved method of producing electricity and appa- 
ratus therefor, Joseph de Torley and Etienne Benkö, 
6, Lord-street, Liverpool. 

Improvements in telephone circuits. Oharles Mark 
Jacobs and William John Thorrowgood, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lane, London, 
999, A controlling device for electric motors for driving 

sewing machines, smail lathes, and the like machinery, 
Albert Henry Midgley and Benjamin Reed, 165, Qaeen 
V.ctoria-etreet, London, (Complete specification.) 

186734/05. Improved electric terminal, Orazio Millauro, 22, 
Southampton - buildings, Chancery-lane, London. (Date 
applied for under Rule 5 of the Patents Rules, 1905, 
Sept. 15 1905.) (Complete specification. ) 

186735/05, Improved electric switch, Orazio Millauro, 22, 
Southampton - buildings, Chancery-lane, London, (Date 
applied for under Rule 5 of the Patents Rules, 1906, 
Sept. 15, 1905.) (Complete specification, ) 


944, 


953, Lida Wilson, 


962, 


966, 
973, 
998, 


997, 


COMPLETE SPECIFICATIONS ACCEPTED, 
| To be published Feb. 1, 


1904, | 
Method of operating telephonic exchange systems and 
apparatus therefor. Thomson, and Thomeon - Davies 
Telephone System, Limited, 


1905. 

Electric power transmitting mechanism for motor 
vehicles and like purposes, British Thomson-Houston 
Company, Limited, and Hopps, 

Electromotors for single- phase current, Akt, - Ges, 
Brown, Boveri, und Oo, (Date applied for under International 
Convention, Jan. 8, 1904.) 

Secondary batteries, Meusnier and Mounier, 

Electrically heated curling tongs. Maclean, 

Method and apparatus for enclosing electric cables, 
wires, and the like. R2sner | 

Electrical means for starting prime movers for electric 
generators and controlling the current, Sclater, 

Means for automatically breaking an electric circuit in 
the event of a leakage to earth, Nalder Bros, and 
Thomp:on, Limited, and Harris, 

Brush -holders for dynamo-electric generators and 
electromotors and other electric apparatus, Electro- 
motors Limited and Hamilton. 

Electric incandescent lampholders, Strode and Halston, 


Apparatus for regulating the pressure or difference 
of potential between direct-current electric mains. 
Buchanan, 

Telephone calls. Doyé. | 

Electrical prepayment meters. Ohamberlain and Hookham, 
Limited, and Holden. 

Electrical signalling device for motorcars and other 
vehicles, and for other purposes, available for night 
and day use, Williams, | 

Electric arc lamps with multiple electrodes, Gamble. 

Combined. curb-stone and electric wire conduit. 
Donohue. 

Electrical fuse boxes. W, T, Henlsy's Telograph Works 
Company, Limited, and Nicols, 


21382, 


320 


374. 


521 
540. 
1863, 


3573, 


5073. 


8820. 


5948. 
6259 


6922, 


6954, 


7828, 


8563, 


9455. 


10296, 
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10793, Electrical signalling apparatus particularly adapted for 
signalling in mines, Woodworth. 


10816. Clutch mechanism for detachably connecting an are 
lamp or other appliance or apparatus to a post, 
pillar, or other high-up support at a point out of 
reach, Verity’s Limited and Worsley. 

11061, Brush-holders for dynamo-electric machines and the 
like, Speirs and Frith. 

11142 Electric insulating tapes, Oallender’s Cable and Const: uc- 
tion Company, Limited, and Barnard. 

113014, Mounting and heating cylindrical thermo-electric 
generators, Cie, Thermo-Electrique (Sysiéne Hermite) 
Soe. Anon, (Date applied for under International Cor ven. 
tion, May 3, 1905.) (Originally included in 11,301 of 1905 ) 

11921, Methods and apparatus for producing electric sound 
signals, O’Brien. 

14320, Single - phase alternating - current motors. Siemens- 
Schuckert Weke G. m, b. H., (Date applid for under 
International Convention, Dec. 19, 1904.) 

16484, Call-tignal apparatus for group calling in telephone 
installations, Siemens Bros. and Co., Limited, (Siemers 
und Halske Akt.-Ges ) 

17222, Electrical transformers for measuring apparatus and 
the like. Olivetti and Gatta. (Date appiid for u1der 
International Convention, Aug. 25, 1904.) 

21095, Method for the production of hollow poles cf concrete 
with a metal insertion forming an interconnected 
framework for electric conductors and the like. 
Aebi, (Date applied for under International Convention, 
Nov, 21, 1901.) 

21855, Electric power measuring and recording instruments 
for alternating currents. Arcioni. (D te applied for 
under International Convention, Oct. 27, 19C4 ) 


COMPANIES’ STOCK AND SHARE LIST. 


Name, p ug Last price. 
Commereial and Industrial.— £ g 
Alliance Electrical Co.,5 per cent. Cum. Pref., Nos. 1-70,000 1 8-2 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 000 1 4-5 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 63-74 
6 per cent. Cum. Pref., 1- 100, OOO) oL d 5 6-64 
— —— 44 per cent. Mortgage Debenture ER 100 103-106 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
ined, MEME Mc 100 98-100 
British Westinghouse Elec. and Manuf. 6 per cent. Pref., 
275,001-375, ior o b ae S suena CAO 12-21 
4 per cent. Mortgage Debenture Stock .......... 100 (7-82 
Brush Electrical Engineering, Ordinary, Nos, 1-105,731 .. 2 .. 2-8 
Non. Cum., 6 per cent, Pref. ................ es. LENT li- $ 
44 per cent. lst Debenture Stock ................ 100 .. 94-101 
44 per cent. 2nd Debenture Stock................ 100 .. 82-04 
Callender's Cable, DPODENCULES i201 Ne cis eae erona CR 100 .. 108-110 
Ordinary "Duas scan d DUCES dO te woes Lek Renae eos Bus 11-12 
b per Cent. Pref... oua ee so 9c e es ORO d Bus 55-55 
Crompton and C0. ....s.ssssssssesseseneserrerserresssee Oe s 12-21 
5 per cent. Debentures............. eee 100 .. 95-98 p.c. 
Edison and Swan United, '* A" Shares, 1-99,261 .......... ó us 13-18 
—— ** A” Shares, 01- 017, 159 ws o s. 24-23 
—— 5 per cent. Debentures........... eee eene 100 .. 92 97 
4 per cent. Deb. Stock, Red. ................ esse 100 .. 86 88 
Electric Construction, Nos. 1 to 112,100 .................. 2 .. - 
7 per cent. Cumulative Pref. M 2 us li *à8 
——-— 1| per cent. Perp. lst Mort Deb. ................ 100 .. 90-95 xd 


Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 .. 90-93 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 9 91 


4 per cent. lst Mort. Deb. Stock ................ .10 . 96-100 

W. T. Henley's Telegraph Works, Ordinary .............. 5 .. 1241354 
——— 4} per cent. Preference............ cee ee wees o .. ti 4 

44 per cent. Debentures ................ eee 100 .. 109-111 

India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 1845 194 

—— 4 per cent. Debentures............. eee 100 .. 993-102 

Parker, Thos., Limited, Ordinary .................... LL. 10 .. 10-104 

Telegraph Construction and Maintenance................ 124 .. 324-554 

O poroeBbt, Bonds vo sues teers uta t ee oa RO aene 100 .. 10012 


Electric Lighting and Supply.— 


Bournemouth and Poole, Ordinary ................ «ee 10 .. 122 121 
44 per cent. Cum. Pref., A 501-15,000 ............ 10 .. 104 IZ 
6 per cent. Cum. Second Pref., 15, 001-22500 .... 10 .. 11:12; 
44 per cent. Debenture Stock, "Had a casas 100 .. 15-107 
romley (Kent) Electric Light and Power Co. .......... D As 51-53 
44 per cent. 1st Debenture Stock, Red. .......... 100 .. €21C5 
Prompton and Kensington, Ordinary ................ B. ces £4 Os 
7 per cent. Preference ................. eene D, s C+ 94 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-60,000 . Oe 84-94 
Nos. 60,001-80,000 .......... cc cece eee eee ees o .. 83-91 
Cambridge Electric Supply Company, £10 Ord. —........ 8 .. 124-154 


Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 102-105 
Charing Cross, West End, and City Electric Supply, Ord., 


1:50: 000" seon aienea naa E CAE A RR Eid Medios D. us 6 64 
44 per cent. Cum. Pref., 1-80,000 ..............5. : " 61-04 
—— 4 per cent. Debenture Stock, NBO MH RUE QUE 100 .. 101-108 
‘City Undertaking,” 44 p.c. Cum, Pref., 1-40,000 5 .. 48 42 
—— ditto (1963) 40,001-80,000.......... o .. 43-45 
Chelsea Electricity Supply .................. eee 9: a6 54 6 
44 percent. Debentures .............. eese » 100 .. 103-110 
City of London, Ordinary............... cerne 10 .. 11-12 
6 per cent. Cumulative Pref......... ........... 10 .. 134-144 
——— 5 per cent. Debenture Stock ............... ees. Us .. 122-126 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. .. 101-105 
County of London Electric Supply, Ordinary ............ 10 $^ 81-94 
6 per cent. Cum. Pref, 2.5 cocos esas n 10 .. 128-124 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 110-115 
——— 44 per cent. 2nd Debentures Prov. Certs. ........ 100 .. 101-105 
Edmundsons' Electricity conn ON; Ordinary, 1-50,000.. 5 .. 5-04 xd 
6 per cent, Cum. Pref. .................. es. iue ss OO. ieu 53-6 
44 per cent. First Mort. Debr isildiclriedrtascks 100 . 104. 106 xd 
Electric Lt. & Traction Co. of Aust.,6p.c. Cm, PE, 1-50,000 5 w 25-5 


am 9 per cent, Debenture Stock, Redis raes saer iaia LOU um 35. 90 


Amount 
Name, paid. 
£ 
Folkestone Electric Supply, Ord. Nos. 1-10,000 .......... PS 
44 per cent. First Deb. Stock, Red............... 100 
Havana Electricity, 1-15,000 .............. eee eere 10 
Hove Electric Lighting, Ord., T:15 000 eciam wan EA 5 
Isle of Wight Elec. Lt. and Pwr. gn p.c. Db. Stk. Red. 100 
Kalgoorlie Electric Power and Lighting, 6 per cent. Cum, 
Pref., T1900, 0005. Ai a a a us SURG a A 
Kensington & Knigh: ;"sbridge Elec. Lt., Ord., 1-21,000 . 5 
Kensington and Knightsbridge and Notting Hill, 4 per 
cent. Debenture Stock Red. .................. eee eee 100 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 
London Electric, Ordinary .................... eese 5 
———c5/0 per cents Pref. 12:2. eres tea dam ERE TER 5 
4 per cent. lst Mortgage Debenture Stock, Red... 100 
Metropolitan Ordinary, '00,001-300,000 .. ............... 5 
44 per cent. First Mortgage Debenture Stock.... 100 
4 percent. Cum. Pref. .................... eee 5 
44 per cent. Mortgage Debenture, Red........... 100 


Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. . — 
Neweastle-upon-Tyne Electric Supply, Ordinary, 1- 57, 009 5 
do: 97,0: 0-19:000- rris ike sega e ACER EORR 5 


5 per cent. Pref oso? oo cete tere RR Bees OF See 
do: 060. 0-15. 0:0. iu va sess aros baa pes 5 us 
Notting Hill Electric Lighting Vrigdraut depo mune aq a es 10 
per cent. First Mort. Debs. Nos. 1-500 (Reg.) .. 100 
Oxford Electric, Ordinary, 1-96 and 40-14,510 ............ 5 
4 per cent. Debenture Stock ...................- 100 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures ................... ene 100 
Smithfield Markets Electric Supply, Ord. 1-12,000_ ...... o 
——-— 4 per cent. Debenture Stock .............. cesses. 100 
South London, Ordinary ............ eee 5 
South Metropolitan Electric Light and Power, Ord. ...... 1 
——— 7 per cent. Cum. Pref. .......... eee 1 
—— —— 4} per cent. 1st Mort. Deb... 0.0... ce eee ee 100 
Ditto, June, 1904... Lo eh oee saan iews eee nea ews — 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 
—-— 7 per cent. Pref......... ccc cece ee eese nn 5 
— —— 54 per cent. Deb, ....... ccc cee eee cece eens 100 
Urban Electric Supply Co., Ordinary, 8-30-007_ .......... 


5 
——-— 5 per cent. Cumulative Preference, 50,001-80,000 5 
Westminster, Ordinary ...... 0... ccc cece cece cee eeees 5 

—— 5 per cent. Cum. Pref., 110,191-138,251 .......... 5 


Electric Tramways.— 


100-108 
al 
103-113 
101-108 


63 
99 101 xd 
100-103 
2 


Amglo-Argentine, 54 per cent Cum. Pref., 1-260,007 ...... 5 2% 53-0 
e—— ORG, usce aud cas ss eM EEE E beoe adsis ax d uie 5 ..89/16-8 13/16 
Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 140-145 
Auckland Elec. Trams., 5 p.c. 186 Mor. Deb. Stk., "Red. .... 100 104-106 
Barcelona Tramways, Ord. , T«20: 000. ess sae cs prat anes 10 
— —— 9 per cent. Cum. Pref. Shares, 1-10,000 .......... 10 
———— 5 per cent. Deb., Red., 1-600 ...............Lues 100 .. — 
—— — 444 per cent. Red. Deb. Stock... ................ 100 .. — 
Bath Elec. Tramways, Ld., Pref. Ord. Shs.,75,001-150,606.. 1 .. 29/32-31/32 
5 per cent. Cum. Pref. Shares, 1-59,394 .......... l ..15/16-i1/16 
Blackpool and Fleetwood Tramroad .................... 10 1358 133 
Brisbane Tramway Invest., Ord , 1-75,000 ................ 5 1-14 
—  — 5 per cent. Cum, Pref., Nos. 1-75,000 ...........- 5 52-04 
44 per cent. Deb. Stk , ' Red., Prov. Certs. all pd.. 100 95-90 
British Columbia Electric Railway Co., Ord. Def. ........ 100 120-125 
PU. Profs Tereasa s du ibat Meet a eM EU PE ees SS 100 110-115 
———— 9 per cent. Cum. Perpetual Pref. Stock.......... 100 108-11t xd 
— —— 4 per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 105-105 p.c. 
44 per cent. Vancouver Power Deb............... 100 100-103 xd 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 83-8 
———— 6 per cent. Cm. Pf., 50,001-60,000 ................ 10 162-114 
———-- 5 per cent. Perpetual Debenture Stock ........ 100 119-121 
— -— 44 per cent. 2nd Deb. Stock ......... ccc ce eee eee 100 98-100 
Buenos Ayres and Belgrano Trams.................... ees 5 58-58 
—— ** A" 6 per cent. Cmi. Pf., 1-40,000..............5- 5 t 2-6 
——— “B” 6 per cent. Cm. Pf. , l- 27, DUD oe sss ck ue EN 5 0-54 
——_— 5 per cent. Deb. Stock, Bed eon conta an cee 100 105-107 
e Prov: Cert., all paid : status Gauls vaca CE RO xen 100 100-103 
Buenos Ayres Electric Trams., 5 p c. Deb. Stk., Red. .... 100 96-98 
Calcutta Tramways, 1-102,268 ........... eere 5 94-10 
44 per cent. Ist Deb. Stock, Red. ................ 100 104-106 
Cape Electric Tramways, Nos. 1-480,000 ...............s. 1 ae 
City of Birmingham Tramways, 5 per cent, Cum. Pref..... 5 49 
4 per cent. lst Mortgage Deb., 1-3000 (1917) ...... 100 101-104 
Colombo Electric Tramways and Lighting, 5 per cent. 1st 
Mortgage Debenture Stock, Red. .................... 100 102-104 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 144-154 
—-— 6 per cent. Cum. Pref. .................. eee eee 10 15-16 
— —— 4 per cent. Debentures .............. esee 100 100-102 
"Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 1854-114 
— 6 per cent. Pref., Nos. within 1- DO.0: O couch Rn 10 144-154 
——— 3; per cent. Mort. Debs., 1-5,000 Red. ............ 100 94-97 
Imperial Tramways, Ordinary ............... eese eens all 18-19 
———— 6 per cent. Cum. Pref. .............. eene all .. 14-144 
4, per cent. Deb. Stock ..........seeeee eee 100 .. 108-110 
Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref., Nos. 30,001-60,000 ........... eere 24-23 
4 per cent. Ist Mt. Db. Stock, Red. .............. 100 82-87 
Kidderminster and District Lighting and Traction, Pref.. 9 8-84 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 91-10 
4 per cent. 1st Mt. Db. Stock, Red. .............. 100 98-101 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk, Rd. .... 100 101-105 
Metropolitan Elec. Trams., Defd., 1,000,001-1, 314, 016 . 1 7/32-3/32 
—— 5 per cent. Cum. Pref., 500, 001- 1, 000 000 OCC PERMET 1 1-1 1/1 
~ ——— 4s per cent. Deb. Stock, Beg d dns datis 100 104-108 
Milwaukee Electric Rail and Light, 9 per cent. 50-yr Cons. 
Mort. Bonds, 1926, 1-5,500 and 7,001-8,000............ $1,000.. 104-108 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 
1908 1:000 sa Pet Sa d ENT OR Cae Des dea ce ani S e 100 101-104 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 102-104 
New General Traction, 6 per cent. ‘Cum, Pref., 1-10,000 and 
54001-74000 ras vec T cure aer a DoD EE sowed SCR Ce Ra 5 3-11 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 12 
5 percent. Cum. Pref, 4: 4 ed Rn xeu oh 10 3-9% 
Perth Elec. ANATS (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 104-107 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 83-94 
5 per cent. Cum. Pref., 120,000 anene e t bic wd 10 94- 104 
44 per cent. Debenture Stock ..........e cce 100 103- 106 
South Lancashire Electric Traction and Power Company— 
200,000 Ordinary ......sessssssssssesssesseosso 1 
£101, 132 6 per cent. Preference .................. 1 us 1 
—— £597, 170 44 per cent. Debenture Stock........ 100 pc, .. 100p.c 
Electric Railways.— 
Central London, Ordinary .....ccecccescecvccssscsacccens . 100 .. 89597 
4 cent. Pref. HE ^ VA Mech NR Rc bU Mcr d d ae 100 .. 103-105 
POG RM DE = 86-89 
——— aad DG Deb, Stock oV Script Certs., fully paid) as 100 w 109-111 xd 
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-œ Including steam trains, 


1 And 98 miles of interlacing track, 


& Train mile, 


k Half-year’s figures, 


Name. ES Last price. Name, un Last price 
£ 
City and South London, Consolidated Ordinary .......... 100 44-46 Telephones.— g £ 
———— 4per cent. Debenture Stock .................... 100 105-108 
—— — 5 per cent. Pref. Stock ’91.......... 0c. cece eee ee 100 119-121 National Telephone, Preferred................... eese 100 113-114 
——— "T m "com 100 117-120 IU (devoN.unD cC 100 111-112 
—— » ” up Ub aeu tdeo eddie 100 115-118 — —— 6 per cent. Cum. First Pref .................. Lee 10 18-15 
Liverpool Overhead, 5 per cent. Pref. .................... 10 10-104 6 per cent. Cum. Second Pref..................... 10 i 
Ord nary, L-50.000.. ol esce eu eve ex vy OD Kus 10 33-44 5 per cent. Non. Cum. Third Pref................. 5 58- 
——-— 4 per cent. Mortgage Debentures, Red., 1-1,700., — 98-99 —— $4 per cent. Deb. Stock, Red. ................ cee 100 99-101 
Underground Electric Railways of London, 5 per cent. 4 per cent. Deb. Stock, Red. .................... 100 .. 104-106 
Profit-Sharing Secured Notes .................. sss. = 351-874. Oriental Telephone and Electric Company ................ 1 .. 1 €/:6-1 7/16 
Waterloo and City, Ordinary ...................... eese 100 91-97 6 per cent. Cum Pref. .................... ee Du 14-13 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
| Traffic Returns for Increase or „Miles of Accounts for past year. 
week, decrease. single track PES Cost 
Line open. à per 
d — Bá RISE UE E MES ere ber : ar 
Current ; Total | Passengers | Car miles | Pas- ar | Mile of | mile. 
Ending | 1906. | 1905. | Week. year. 1905. | 1904. | Ending receipts! carried. run. s'nger| mile. | track. 
| 3| 1,140 | 1,09 'as| — Eo 0 Sn | 15 o3 [n | age | eds 
Aberdeen Corporation .......... Jav. 13) 1, ` + - l1,075h, 254 | 203 -May 31) 64,071 | 15,550,851 | 1,579,725 , : ' 
ivy Corporation Pm » lš 175 168 |+ 6 — 8 8 „ 19| 14,328 | 3,316 380 945 il 971 | 1,830 | 516 
Barking Corporation............ — | — — — ~ 133| — = - = ees ues T 2 = 
Birkenhead Corporation ........ » 14| 1,004. 954 |+ 50} — 645 |2555| 234| March 31| 55,025 | 11,145,531 | 1,309,903 |118 |1008 | 2,538bj 6:05 
Birmingham Corporation ...... mace s $89 434 | + 55 — 2 à » SL} 17,133 | 4,709,738 266,526 86 115 8.866 | — 
Blackburn Corporation ........ Dec. 27 | 1,070 | 1,007 | + 63] + 1,692 | 24 24 »  29| 48,875 | 8,661,720 986,955  |1:35 11189 | 2,035 | 7:44 
Blackpool Corporation .......... — = — — — 174 | 17; » d — — — — — — — 
Blackpool-Fleetwood Trams..... Jan. 13 157 168 |— Il] — 20 164 | 16, Dec. 51| 51,846 2,020,677 579,264 528 13°19 — 1:21 
Bolton Corporation ............ » 14| 1,758 | 1570 |+ 168| + 5,736 | 40 38 | March 31| 95.766 | 20,205,196 | 2,161,130 (113 |1063 | 2,394 | 6°14 
Bournemouth Corporation ...... » 10| 1401 996 | + 493 — 16 82 | 16 82 » Sl} 55,276 | 10,058,288 | 1,121,623 . 132 |1185 | 3,226 | 719 
Bradford Corporation .......... » 13| 4030 | 3,780 | + 300| — 3,863 | 96 77 »  41|230,085 | 47,108,000 .| 5,053,392 |1172 |10 927| 2,396 — 
Brighton Corp ration .......... » 14 799 768 | + 46) + 525 9 9 » Ol} 50,333 | 11,521,160 | 1152,828 (11:06 10:8 | 2,914-8| 8-014 
Bristol Tramway Company...... » 12| 4686 | 461]|4 25 — 514 | 5l Dec. 31/259,799 | 45,312,373 | 6,127,135 = — — — 
Burnley Corp ration............ » 13] 1,143 $34 | + 15} — 10 60 | 10°60 | March 5. — — — 1:32 1016 | 2,768 | 818 
Burton Corporation ............ "UD 2°6 290 |- 24) — 1,492 84 84 », Ol) 17,950 | 3,878.269 454,082 |107 |921 | 2.068 | 6776 
Cardiff Corporation ............ » 15} 1,918 | 1,927 |- 9) —- 18) } B64] — » 91/112,209 | 24,134,365 | 2,770,049 |112 | 9°72 | 3,782 | 9:44 
Carlisle Tramways Company....| ,, 13 1€0 162 |+ $8] — 4|-.85| 85 Dec. 51. 10,713 | 2,935,002 359,756 — |714 -— 5:18 
Central London Railway ........ » 13] 7,010 | 7,552 — 352| — 382 6 6 », 1/347,588 | 44,875,547 | 1,281,214 |186 |6510 | 57,931 |3580 
City aud South London Railway.| ,, 14) 5.024 | 3,062 |- 38) — 68 64 64 » d| — — € == - = 2 
Colchester Corporation ........ — — — — — 1 7 = — € = za = = 
Cork E. T and L Company ....| , 1l 439 409 |+ 30; — 131] 154] 15i » Ol] 24,895 | 5,814,376 882,256 |101 | 6 64 — 4:69 
Darwen Corporation ............ — — — — — 7:25 | 1:25, March 31 Eu = DE = x = ss 
Dover Corporation .............. Dec. 30 199 al4 |- 15 — 44 4 »» Ol) 11,250 | 2,853,200 284,543 94 | 949 | 2,500 | — 
Dublin and Lucan Electric Ry...|Jan. 12 95 106 |— 11l|- 27h) 6 63 Dec. 3 | 6,358 402,511 110,758 |379 31578 942 | 7-88 
Dublin U. T. eiae eau ees » 12. 4,685 | 4,507 | + 178| + 397 47 46 » $1/267,489 | 50,050,949 | 7,077,372 |123 |907 | 5,691 5 55 
Dundee City Tramways .. ..... » 10| 3998 | 855 | + 162 + 2,317 | 23 | 25 May 15| 44,695 | 11,641,525 | 933,006 90 49 | 1,943 | 713 
East Ham Corporation.......... » 15} 808 612 | + 191| + 4516 | 23 | 23 | March 31| 36,652 | 13,689,658 | 863,816 ^| -64 |10-18 | 2.994 | 679 
Glasgow Corporation............ » 18, 14,902 | 15,228 | + 574) 430,952) 1443 | 143 May 51/756,480 |195,767,519 |17,915,595 — |1012 — — 
Gloucester Corporation ........ . 10 259 223 |+ 11 — 9 54 ER gk. E 3 A E on n 
Halifax Corporation ............ » 10} 1,245 | 1,162 |+ 83) + 4,467 | 354 | 33 | March 31] 74,019 | 17,849,642 1,540,707 — 11°53 | 2,085 | 8°56 
Huddersfield Corporation ...... » 15| 1,880 | 1,201 |+ 173| + 2,838 | 35 35 » 91, 69,938 | 12,838,150 | 1,666 262 |124 | 9-71 | 1,923 | — 
Hull Corporation .............. » 13) 2,235 | 2,065 |+ 217) + 1,568 | 27 26 » 1/112,651 | 27,102,921 | 2.9:0,693 | 1 9 29 — 942 
Ilford Corporation .............. — — — — — z= 104 s M > ee = as = ur EN E 
. Ilkeston Corporation............ a 10 107 100/42 65|- REl — 9 - zd —— = EE es ee 
Kirkcaldy Corporation .. ........ » H 204 |. 212|- 8 — 74 T4 May 15| 12,201 | 3,632,855 432,536 775 | 6°519 == 1:649 
Leeds Corporation .............. » 13) 5,597 | 5217 | + 350} + 7,225 | 89 | 89 | March 25298,2385 | 64,223,656 | 7,121,038 |1-10 |10002 | 3351| — 
Leicester Corporation ........... . » 15| 2,000 1,707 | + 235| + 683 42 == Dec. 51| 26,011 | 12,039,252 | 1,229,507 1 9-79 iib 4-82 
Liverpool Corporation .......... „ 6.10449 | 10,272 | + 177 = 103 | 103 ,, 31/547,625 116,642,663 |12.166,419 | — | — u 
Liverpool Overhead Railway ....| ,, 14] 1,441 | 1,480 |- 33 —  125h| 657| 6:57, June 30} 81,302 11,171,865 | 1,024,275 — — — — 
London County Council. ........ Dec. 30 | 13,933 | 12,514 | +1,419} 478112 | — | — c it is = 2 "NR he m 
Lowestoft Corporation .......... » 9| 129 : — 5 | Sept. 30| 14,511 | 3,128,867 | 359,435 (| 1-08 | 9:68 | 2638 | 6:48 
Maidstone Corporation ........ Tan, 31 90 £6 6 = 2 2 — 4,740 850,121 112,227 |133 |1013 | 2,370} — 
Manchester Corporation ........ Dec. 23| 15 429 | 11,003 | --2,555 | 421,257 | 149. | 1514 | March 31/651,956 |126,900,875 |14,125,124 |119 |1075 | 4299 | 6-99 
Metropolitan Dist: ict Railway .. Jan. 14! 8,267 | 7,789 |+ 628! + L,U52 | 24 = E =a = es E a E a= 
Metropolitan Railway .......... ^» 14] 17,413 | 17,365 |+ 47|— 43 | 709 — i = m z y = = 
Nelson Corporation ........ vicum] eae 127 105 + 21); + 683 | — 23 » 1) 6,159 | 1,932,647 206.358 82 |7T14| 2233 | — 
Newcastle-on-Tyne Corporation.| ,, 13| 5,674 | 3,451 | + 225) + 3,833 | 50 | 45 » 51/197,849 | 43,069,934 | 4,526,152 | 1:07 |10-98 | 3,957 | 7-01 
Newport (Mon.) Corporation....| ,, 13 £58 521 |+ 37| + 662 | 32 52 — — = eem Es ES E T 
Oldham Corporation ............ Dec. 24| 1666 | 1258 | 407 — — 34 s» 20| 65,553 | 13,466,245 | 1,504,740 |116 |1045 | 1,886 | — 
Portsmouth Corporation ........ Jan. 15| 1,565 | 1.465 | + 100| + 1,361 | — | 29 » SL} 95,702 | 19,625,229 197,499 |117 ll = = 
Reading Corporation............ Dec. 7| £55 542 |+ 14) — 481) — | 334 Ma Wee ES = b dus zz = 
Rochdale Corporation TX 5» 25 8°8 $.4 | + 454 = 64 44 » 31| 14,881 2 857,110 586,517 124 | 9-24 1,102 | 7:92 
Rotherham Corporation ........ = — — — — 91 7$ » Ol) 23,569 | 5,251,472 595,054 |107 |953 | 2,612 | 7:49 
Salford Corporation ............ Jan. 15 | 4,127 | 3,736 | + 421| 410,600 | 703 | — » 51/219,112 | 39,213,560 | 4,884,590 | 1-28 |10-29 EN er 
Scarborough Tramways Co. 28 me = — — e. 44 em un = as M = = mee 
Sheffield Corporation .......... re 14 4.859 | 4,549 |+ 495| 411,403 | 653 | 524 » 40/240,565 | 63,952,283 | 6,049 899 903 | 9:543 | - 47 
Southampton Corporation ...... » 10 916 855 |+ 61) — 28] — 18. »  Àl| 49,865 9,294,771 1,108,369 l7 1102 2,008 7 ae 
Southend-on-Sea Corporation....| ,, 10 241 224 | - 17|+ 881.| — 9 » 4| — "em = z = EN 
Stockport Corporation .......... » 9 811 432 | + 359; + 8,008 | — 104 3 ib um Ds A e e E = 
Sunderland Corporation ........ » 14] 1,212 | 1,088 | + 121| + 2,232 | 20 20 » S1| 64,858 | 15,364,463 | 1,495,685 | 1001 |10 36 — 6°37 
Swindon Corporation .......... » 10) 159| 370|- H| = — | &| ,, 31) 4,937 | 1,315,757 | 102,751 |087 |1153 | 1,371 
Wallasey U.D.C. ................ TES 114 655 | + 61 + 1,189 |11:85 |105 » OL} 38,768 | 7,012,881 778,851 |130 |1194 T: 
Warrington Corporation ........ » ll| 39| 313 |+ 26/4 B5. 7| — » Š1| 17,057 | 4,018,225 | 403,363 | — |985 5,271 E 
West Ham Corporation ........ 11) 1,:80 1,110 | 4- 870 — 46 8 62 » d — 15,773,742 | 1,237,165 = = = 
Wolverhampton Corporation ....| ,, 10 190 — = — — 14 » 51| 36,757 | 7,666,786 | 809,508 — ua 


Per mile of single track, 
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NOTES. 


Royal Institution.—The first Friday evening meet- 
ing of the season was held last week, when Prof. J. J. 
Thomson gave a lecture on some applications of the theory 
of electric discharge to spectroscopy. On Thursday next, 
Feb. 1, at five o'clock, Mr. Benjamin Kidd begins a course 
of two lectures on “The Significance of the Future in the 
Theory of Evolution"; and on Saturday, Feb. 3, at 
three o'clock, Mr, J. W. Gordon delivers the first of two 
lectures on “ Advances in Microscopy.” The Friday evening 
discourse on Feb. 2 will be delivered by Prof. S P. Thomp- 
son on “The Electric Production of Nitrates from the 
Atmosphere,” and on Feb. 9 by Mr. H. F. Newall on 
“ Eclipse Problems and Observations." 

Rubber.—To encourage the cultivation of rubber many 
means are being resorted to, Quite recently, as we 
announced at the time, an expedition set out for the 
tropics with the object of giving this matter their 
special attention. Reports from the various rubber- 
growing centres speak favourably of the crops, The 


possibilities of increasing the production of rubber in 


Brazil are not being lost sight of by the Government, 
who are anxious to fully develop the resources of the 
republic, With this object in view they have decreed, accord- 
ing to the Brazilian Review, a prizs of £2,125 for anyone 
who exhibits 100,000 Manicoba rubber trees within 
18 months from the date cf the announcement, and 
three other prizes of £1,062, £708, and £354 respectively 
for the three next largest plantations, the smallest of 
which in order to gain a prize must not be of less than 
20,000 trees. It appears that, not to speak of the value 
of the rubber, the coffee trees in a mixed plantation benefit 
greatly by the shade offered by the rubber tress, 


Electrical Trades’ Benevolent Institution —We 
have received a copy of the rules of this institution, which 
was only recently brought into being. Its object is to 
grant pensions and to dispense temporary relief to 
deserving and necessitous persons who are or have been 
engaged in the electrical trade in the United Kingdom, 
or to their widows and families, Pensioners will be 
elected by the votes of donors and subscribers to the 
society, and subscribers of not less than £1 per annum 
are entitled during the year of subscription to one vote 
for every £1 subscribed. Subscribers of not less than 
£10 in one payment are constituted “life subscribers,” 
and subscribers contributing £100 in one payment are 
constituted “life governors.” The object of the institu- 
tion is fully deserving of the wide support of those 
engaged in the electrical industry, which, we are sure, 
will be readily accorded. The scheme is organised by the 
Electrical Manufacturers’ Association, Rider-place, Holland- 
street, Blackfriars, London, S.E, of which Mr. Walter 
Davenport is secretary. | 

Aberdeen Cable Subway.—At a recent meeting of the 
Aberdeen Association of Civil Engineers Mr. D. Benzie read 
a paper descriptive of the Aberdeen electric cable subway. 
He stated that the rapid development of the electric supply 
in Aberdeen necessitated some method of conveying the 
feeder cables from the electric supply station, so that new 
cables could be added as required without constantly open- 
ing the streets to the annoyance of the public. The entire 
length of the subway is 1,500 yards. The tunnel is of 
horseshoe form, and consists of concrete faced with brick- 
work, The trenches are in some places 30ft. deep, and 
much trouble has been experienced with running sand. 
The subway is lighted from end to end by electric light, 
and the cables are so placed that they are thoroughly open 
to inspection, and ample accommodation is provided for 


additional cables as required to meet the demand for elec- 
tricity. Mr. Benzie concluded his paper by discussing the 
advantages of subways in large towns, whereby a great 
saving was effected by preserving the streets from continual 
disturbance due to repeated openings. 

Armstrong College.—At a meeting of the council 


of the Armstrong College (formerly known as the Durham 
College of Science) held on Monday last in Newcastle- 


on-Tyne, it was resolved to found a chair of electrical 


engineering, and a sum of £2,600 was voted towards the 
equipment of laboratories. It was also decided to offer 
for competition at the end of the current session two 
“research ” fellowships of £125 a year each, tenable by 
graduates of the college for two or three years each, 
on condition that the holders spend their time in the 
prosecution of definite research, or in the purauance of 
a definite line of advanced study. This decision was 
made with a view of eventually establishing six such 
fellowships. The increased facilities thus afforded, and 
the incentive to prosecute their studies, should appeal to 
the large number of students and apprentices engaged in 
electrical engineering in the North of England. Mr. Harold 
Morris-Airey, M.Sc., lecturer and demonstrator in physics 
in the University of Manchester, was appointed lecturer in 
physics, in succession to Mr. R. J. Patterson. 


Royal Meteorological Society.—The annual general 
meeting of this society was held on the 17th inst. at the ~ 
Institution of Civil Engineers, Westminster, Mr. Richard 
Bentley, president, in the chair. The council in their 
report stated that the new scheme of lectures and exhibi- 
tions had been successfully inaugurated during the year, 
and that they had appointed Mr. W. Marriott as the lecturer, 
The number of Fellows is 674, being an increase of 16 on 
the year. After the presentation of the Symons gold 
medal to Sir Richard Strachey, K.C SI, F.R.S., the 
president, Mr. Richard Bentley, delivered an address on 
“ Meteorology in Daily Life,” in which he referred to the 
increasing interest shown lately throughout the country in 
the study of that science, and to the recent advances which 
had been made in it, more especially in the analysis of the 
composition of the atmosphere, and in the investigation of 
the upper currents of the air. He also laid stress on the 
increasing urgency of safeguarding the water supply, point- 
ing out that, while in the reign of William the Conqueror 
there were barely two millions of inhabitants in these 
islands, and no water then used for sanitation or 
manufactures, to-day the population has risen to over 
42 millions, and most of the surface lands had either been 
drained or built over. In the course of his address Mr. 
Bentley also gave various illustrations of the effects of 
weather on human life, on the land, on navigation, on 
transit, etc. The officers and council for the ensuing year 
were elected. | 

Science University for London.—Few nowadays 
seriously concern themselves with the solieitations and 
professions made by parliamentary eandidates and others 


at the “hustings” during the excitement of an election, 


But a statement made by Sir Philip Magnus on Saturday 
last in returning thanks for his election as member for the 
University of London is worthy of a better fate than the 
deserved oblivion into which much of the oratory generally 
sinks. Ha foreshadowed the establishment before long of a 
great university of science for London. “It had been,” he 
said, “a source of great satisfaction to him to serve during 
the past two years on the Departmental Committee 
appointed by the late President of the Board of Education 
to inquire into the working of the Royal College of Science 
and the Royal College of Mines, and the relation between 
those colleges and other similar schools. He would be 
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divulging no secret in disclosing the fact that, if effect were 
given to the recommendation of that committee, London 
would before long possess an institution closely connected 
with that university for the higher scientific training and 
or the application of science to engineering, industrial, and 
other pursuits which would be equal if not superior to any 
other school on the Continent or in the United States.” 
The scheme is similar to the one proposed by Lord Rosebery 
some years ago for the centralising in London of a great 
technological college on the lines of that in Berlin and other 
Continental cities. The commission referred to by Sir 
Philip has not yet published its report, but the trend of 
their recommendations may be perceived in the statements 
divulged. 

Single-Phase Locomotives.—EHxperiments are being 
conducted on the Swedish railways with single-phase, 
25-cycle current for traction. The tests are made with a 
view to introducing single-phase traction in general on the 
Swedish railways. Two locomotives and two motorears 
have been ordered. Single-phase commutators are used 
throughout, A detailed description of the locomotive, 
furnished by the Siemens-Schuckert Company, recently 
‘appeared in the German technical Press. It weighs 36 tons, 
and is intended for freight trains with a speed of 28 miles 
per hour on a level road and about 15 miles per hour on 
grades of 1 per cent. By changing the ratio of gearing it 
is intended to increase the speed to 40 miles per hour. 
The locomotive has three driving axles, each being driven 
by a compensated series motor of similar design as those 
used on the Murnau-Oberammergau single-phase road. The 
normal capacity of the 320-volb 25-cycle motors is 110 h.p., 
and with the ratio of gearing of 1 to 5 the maximum 
tractive effort of the three motors is 13,200lb. at the 
wheels. In the front of the locomotive is placed a trans- 
former, the primary of which consists of a series of 
windings, the connections of which may be changed so 
that the voltage supplied to the primary may be varied 
between 5,000 volts and 20,000 volts. One of the chief 
purposes of the tests is to find the highest voltage with 
which a safe and satisfactory traction service can be main- 
tained. The voltage of the secondary of the transformer 
can be varied between 160 volts and 320 volts. The con- 
troller contains 10 positions, of which the first one is 
intended for very slow speed. <A special device is used for 
blowing out magnetically the spark due to the short- 
circuiting of the coils. The motors are artificially cooled 
with air. The introduction of electric traction into Sweden 
is largely due to the country’s rich water supply, and its 
lack of fuel, with a resultant high price, has tended towards 
the development of its natural resources. 


Electricity in Sweden,—In his official report the 
United States Consul at Gothenburg deals with the plans 
to equip the Government railroads electrically. He states 
that the Helsingborg-Raa-Ramlósa (five miles) is now being 
converted for electric driving. A power station is under 
construction in Helsingborg. The power is obtained from 
three suction-gas engines, with peat as fuel. The power 
station is built by a Swedish firm which has the patent 
rights on the engines, which are said to be very economical. 
The owners of the Gothenburg-Saré Railroad (14 miles) 
have received plans for the adoption of electric power for 
that road. The intention is to take current from Yngereds- 
forsen, near the city of Falkenberg, with a transforming 
station about six miles from Gothenburg. Three or four 
new short electric railroad lines near Gothenburg are also 
planned. It is reported that the cities of Skara and 
. Lidkóping and certain companies are negotiating for electric 
power from Vargóas Aktiebolag at Trollhattan. The plant 
will initially have a capacity of 1,500 h.p. The board of 


finances for the city of Lund has recommended the build: 
ing of an electric power station in that city, and the com- 
mittee on electricity has recommended that the city should 
build electric street railways to take the necessary power 
from the power station. Since the property of the Troll- 
háttan Canal Company was purchased by the Government 
the new board of managers was instructed to investigate 
plans for a large electric power plant at Trollháttan. Three 
engineers are working on plans which are not expected to 
be finished and submitted to the Riksdag before 1907. It 
is calculated that it will require three or four years to 
build the power station, and that the cost will not exeeed 
£7. 15s. per effective horse-power. As the water power at 
Trollbittan is large it is considered that many Swedish 
industries will derive great benefit from the plant. 

Tantalum Lamps.—The Llectrical World, gives the 
following figures and curves relating to a recent test of 
10 tantalum lamps fed by direct current. In making the 
photometric measurements, the lamps were rotated at a 
speed of about 40 r.p.m. to 50 r.pm. Automatic voltage 
regulation supplemented by hand control was used, and the 
average variation of pressure did not exceed $ per cent. 
The lamps were burned at rated voltage, and the following 
results were obtained : 


— - Initial - x - em -Broken at———~ nen 
atts ife in 
Lamp No. O.P, per 0.P, Hours, houri: 
*1 24"1 1°94 8 . 
2 25'5 1'97 890 1,007 1,013 1,013 
ó 21'0 2:17 760 760 
4 22'1 2'06 700 700 
5 25'8 1'99 813 818 
Oandle-hour performance of tantalum lamps. l 
6 24 0 2:00 106 706 
7 26'1 1°86 712 712 . 
8 25°4 1'81 484 572 572 
9 23'2 2'05 596 625 625 
10 25'0 1:90 110 959 968 968 
Average.. 25'8 1:98 765 


* Lamp No, 1 was accidentally broken at the end of 88 hours, and 
is, therefore, not included in the average. 


With lamps No. 2, 8, 9, 10, when rupture first occurred in 
the filament, it was possible to re-establish the circuit by 
tapping the lamp, which caused the loosened end of the 
filament to make contact with an adjacent section, short- 
circuiting part of the circuit, This caused a decrease in 
resistance and a corresponding increase in mean horizontal 
candle-power. With lamps No. 8 and 9 the filament 
could be repaired in this way after the first rupture only, 
with lamps 2 and 10 after the first and second ruptures. 
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The last column in the above table gives the total life 
whereby the life of the lamp is not considered exhausted 
until the filament is in such condition that the circuit 
cannot be re-established. 

Long-Distance Telephone.—It is possible that 
within the next year or two telephonic communication 
may be opened up between London and New York. The 
British Post Office has already made extensive experiments 
with a view to improving long-distance telephony in this 
country, and with the aid of inductance coils fitted on the 
telephone cables at certain intervals has enabled communica- 
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tion to be carried on with greater facility and over longer 
distances, It is hoped soon to be able to construct a special 
submarine cable fitted with inductance coils of so small a 
diameter as to enable them to be placed within the pro- 
tected sheathing of an ocean cable, and so allow of telephonic 
facilities between the capitals of the East and the Weat. 
The principles on which this inductance system is based 
were worked out many years ago by Oliver Heaviside, 
but it is due to Prof. Pupin, an American, that it was 
brought into practical operation on land lines, Only 
recently Prof. Pupin himself was working in the direction 
of speaking through a telephone cable on the Atlantic bed. 
Mr. H. R. Kempe, one of the engineers of the Post Office, 
states that the construction of a telephone cable to open 
up communication with New York would present con- 
siderable difficulties. Although theoretically it was possible, 
he was of opinion that, viewed from a practical standpoint, 
these difficulties were too great to be overcome. They 
were mechanical, and not electrical, owing to the present 


bulk of the inductance coils, and it was doubtful if coils. 


necessary to obtain efficiency could be reduced sufficiently 
in size to secure successful working. In the present 
telephonic cables running to France and Ireland, the 
Introduction of inductance coils had improved their 
capacity by at least 100 per cent, but it would be 
necessary to have larger coils to make speaking practicable 
to still longer distances. Science, however, was advancing 
nowadays so rapidly that a new type of submarine cable, 
with the necessary inductance coils for speaking over 
greater distances than had hitherto even been con- 
templated, might yet be manufactured and successfully 
worked. 


Books Received.— The Ventilation, Lighting, and 
Heating of Public Buildings,” by Mr. J. W. Thomas. 


(Longmans, Green, and Co. 6s.) In preparing this treatise 


the author has had in view the needs of architects, builders, 
and householders, who will find therein some practical 
information. A great deal of attention is paid to electric 
lighting and the arrangement and distribution of electric 
lights in rooms, while electric cookers and heaters come in 
for a fair share of treatment. Illustrations and an adequate 
index enhance the value of the book.— ‘Steam-Turbines,” 
by Herr Wilhelm Gentsch ; translated from the German by 
Mr. Arthur R. Liddell, (Longmans, Green, and Co. 
21s. net.) Ina popular manner the author deals with the 
development, style of build, construction, and uses of the 
steam-turbine. A feature of the book, which is profusely 
illustrated, is that in a number of cases the question of 
patent rights of the different designs has been gone into.— 
“The Management of Accumulators,” by Sir David 
Salomons, Bart, M.A. (Whittaker and Co. 6s.) This 
work has now reached the ninth edition, which fact is 
ample testimony to its wide popularity. The same pub- 
lishers send us ‘ Whittaker's Electrical Engineers’ Pocket- 
Book " (s. 6d.), edited by Mr. Kenelm Edgcumbe. This 
is the second edition, the first having been published about 
18 months ago. Several sections have been either rewritten 
orenlarged, and the clear illustrations and excellentindex with 
which the book is equipped greatly increases its usefulness. 
“ The School Magnetism and Electricity," by Dr. R. H. Jude 
(University Tutorial Press, Limited, London. 3s. 6d.) 
This book aims at giving a student of the subject a clear 


grasp of fundamental facts and principles, but at the 


same time may serve as a suitable text-book for various 
examinations.—To vol. xxiii. for January, 1906, of the 
Bulletin of the Sociésé Belge d'Electriciens, M. A. Dubois 
contributes an illustrated description of the new 20-ton 
electric crane erected at the Brussels quay. Other con- 
tributions include the report of the general council upon 


the society’s work during the past year and the report of 
the administrative committee.—The first number of the 
Journal of the Junior Institution of Engineers contains 
also the first instalment of vol. xvi. of the Transactions, In 
future this will be issued in monthly parts, and will include 
other features besides the papers and reports of visits to 
works. Part I, which has reached us, bids fair to fulfil the 
hopes of those responsible for the production of the journal. 
Among the contributions may be noted a reproduction of 
Mr. Dugald Clerk's presidential address on *'The Problem 
of the Gas-Turbine,” reports of visits paid to the recent 
electrical exhibition at Olympia and elsewhere, together 
with the report of the council for the twenty-fourth session 
and balance-sheet and accounts. 


Electrical Developments in Scotland.—We have 
received a well illustrated booklet describing the plant 
and stations of the Scottish Central Electric Power Com: 
pany, and containing some interesting notes on the applica- 
tion of electricity. The distributing area over which this 
company has powers comprises about 400 square miles, and 
contains many important mineral oil works and manu- 
facturing and coal-producing districts in the midlands of 
Scotland. The generating station lies halfway between 
Bonnybridge and Falkirk, and contains space for 3,000 kw. 
of plant, besides the auxiliary machinery. The main 
generating plant consists of two three-crank compound 
engines and two two-crank compound type, each direct 
coupled to 400-kw. Bruce Peebles alternators of standard 
type with rotating fields giving two-phase current at 
50 periods and a pressure of 3,000 volts. The two exciter 
sets are of 56 kw. each, generating continuous current at a 
pressure of 110 volts. The main switchboard consists of 
two generator panels, each of which has its exciting panel 
below, a synchronising panel, and three complete feeder 
panels. Two sets of 'bus bars are provided, which with 
the connections of different polarity are separated by slate 
partitions. A feature of the board is that above the 
circuit breakers are fixed coloured lamps indicating whether 
the circuit breakers are closed or not. They are operated 
automatically by contacts on the circuit breaker at the back 
of the board. The lamps when lit show that the circuit 
breakers are open. There is also a low-tension switchboard 
which controls the current for the excitation of the fields 
of the alternators, the power and lighting of the station. 
The 3,000-volt feeder cables are paper-insulated and lead- 
covered, and further protected by two layers of steel tape. 
They are laid direct in the ground and guarded by marker 
boards. The cables are all laid in duplicate. The Falkirk 
tramway sub-station supplies to the tramways company 
power for working the tramways. Thecompany transform 
the high-tension alternating current to continuous current 
at 500-550 volts, and to accomplish this the company laid 
down two motor converters, each having an output of 
200 kw.; also a high-tension switchboard which receives 
and controls the current from the high-tension mains to 
the alternating-surrent side of the converters. A continuous- 
current board controls the current from the direct-current 
side of the converters and feeders to the trolley line in the 
road. In addition to the generating station and the sub- 
station, which the company have already built, they have 
also in hand the erection of other sub-stations, and the 
laying of an elaborate system of mains to embrace the 
various manufacturing centres and coalfields around the 
power station. The company’s supply is on the alternating- 
current system, supplying two-phase current at 52 periods 
and 440 volts pressure for customers’ use. 

Electrical Sterilisation of Milk,—Electricity as a 
purifying or sterilising agent possesses a property which 
has long been recognised, and this property of the electric 
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current has been applied for various purposes, such, for 
Instance, as the purification of water. An interesting 
example of a similar application is furnished in an apps- 
ratus, recently patented in the United States, for sterilising 
milk, According to the Western Electrician, the apparatus 
has been designed so that either alternating current or 
direct current may be used, but on account of the satis- 
factory results obtained with the former, that will be prin- 
cipally used. The principle of operation is shown in the 
accompanying illustration. The milk or liquid is allowed 
to flow slowly from one tank to another arranged in a 
series, one above the other. During the passage of the 
liquid electric current from the two conductors shown is 
passed through it. Current passes from one conductor 
through a regulating resistance into one tank, through the 
liquid, and down the falling stream to the next tank, 
whence it returns into the other conductor. Connections 
of the different cells or tanks with the main line may be 
varied to suit the different kinds of grades of liquid which 
pass through the apparatus, or to vary the results attained. 
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Instead of coupling them in such a way as to have two in 
a set, which two are electrically in series, they may be 

- connected so as to have three in a set, the entire series in 
such a case being in a multiple of three. In order to make 
the electrical resistance in each of the tanks equal, it is 
necessary that the tanks be uniform in their dimensions 
and spaced so that the distance between them be equal, or 
by inserting variable resistances in the electrical circuits 
for each set of vessels. 


Generating Power in Brooklyn.—Turbines are 
more generally in use in America than they are in this 
country, where their wider application affords a better oppor- 
tunity for considering them as factors in central-station 
efficiency. It is significant, therefore, that the Brooklyn 
Rapid Transit Company, who have already five stations 
which are driven by turbines, are erecting a sixth indepen- 
dent generating station for supplying power to its electric 
railway system. According to the American Engineer, the 
main turbine room has been laid out for the ultimate 
installation of nine turbine units, one of 5,500 kw. capacity 
and the other eight of 7,500 kw. each, making a total of 
65,500 kw, Normally the turbines will use steam of 
l75lb. pressure and 100deg. superheat, 750 rpm. A 
vacuum of 28in. will be maintained, so that the steam 
consumption will approximate 16lb. per kilowatt-hour. 
The generators will be of the standard Westinghouse 
design for turbines, and will generate three-phase current 
at 6,600 volts and a frequency of 25 cycles per second. A 
feature in the design of the generators is the new enclosed 


constraction, which will entirely eliminate the noise peculiar 
to high-speed generators of this type. The Allis-Chalmers 
turbine will be direct-connected to a three-phase 25-sycle 
Bullock generator. One of the principal improvements in 
this turbine is in the blading, which is inserted in a foun- 
dation ring and then secured in the turbine, instead of 
being inserted separately. Another improvement is in 
the channel-shaped ring connecting the ends of the blades. 
This ring stiffens the blades, and, by preventing vibration, 
allows à much smaller clearance space between the 
rotating elements and the stationary cylinder. There 
will be 72 boilers of tbe Babcock and Wilcox 
type. Forced draught for each row of boilers will 
be obtained from two Sirocco blowers, and for boiler-room 
service there will be three Blake Simplex cross-compound 
boiler feed pumps, a 15fo by 8ft. diameter Cochrane open 
feed-water heater, also two Wainwright heaters. With 
regard to the electrical control equipment, the general 
practice in three-phase genereting stations of this type will 
be adopted. The arrangement of the control and switching 
systems is of interest, as the equipments are arranged on 
five mezzanine galleries extending the full length of the 
turbine-room. On the turbine-room floor level and below 
the galleries are the exciter and lighting units and their 
control apparatus, also the lighting and power switchboard 
panels. Cable ducts occupy the remainder of the space, 
also the first gallery. The second gailery contains the 
high-tension feeder switches which connect the feeders to 
the group ’buses, and on the third gallery will be located 
the control boards and operating stands. The potential 
transformers and the equipment of feeder generator 'buses 
will occupy the rear of this gallery, the 'buses being 
enclosed in brick cells and separated by alberene partitions 
with wired glass doors in front and behind. The individual 
generator and group oil switches occupy the fourth gallery, 
and a storage battery of 2,000 amperes discharge capacity 
the fifth gallery. The storage battery is used in conjunc- 
tion with the three 150-kw. units installed for lighting 
and excitation, and will act as a safeguard against any 
interruption. 


Test of 7,500-h.p. Engine,— The Allis-Chalmers 
double cross compound engines constructed for the Inter- 
borough Rapid Transit Company were recently submitted 
to tests. Among the operative results which the makers 
guaranteed were that each engine was not to require more 
than 12°25]. of dry steam per indicated horse-power per 
hour when indicating 7,500 h.p. at 75 r.p.m., with a vacuum 
of 26in. at the low pressure cylinders, and with a steam 
pressure at the throttle of 175lb., rating to include all 
steam used by the engine or by the jackets or reheater. 
Certain difficultles presented themselves in the making of 
the tests. The only method practicable was to obtain the 
developed electrical horse-power of the unit and correct 
this by the amount of the engine friction and generator 
losses as determined by subsidiary tests. The final decision 
was to make friction determinations by the electrical method 
and the continuous indicator method, the former to be con- 
sidered decisive if checked up to within 10 per cent. by the 
latter. The apparatus required for the former test was 
described in the Electrical World as follows: For weighing 
the total feed water as delivered by the supply pipe, four 
tanks, mounted in pairs upon two 24-ton scales, with a 
capacity per pair of 28,000lb. of water, were used. The 
water from the weighing tanks was delivered to two reser- 
voir tanks connected by equalisers, and then in turn to the 
boiler feed pumps. For weighing of drips, leakage, etc., 
small scales and tanks were erected as necessary. Dae 
allowance was made for all known leakage and drips. 
Readings were taken at 15-minute intervals, an hourly 
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graphical log being maintained. The load on the engine 
was measured electrically by means of four balanced 
three-phase watt-hour meters of the induction type, con- 
nected to current and potential transformers located at the 
terminals of the alternator. As the potential transformers 
were designed for use under closely defined conditions, and 
could, therefore, be accurately standardised by the makers, 
their ratio, which is 100 to 1, was assumed to be correct. 
In the case of the current transformers, however, where 
the ratio is subject to change, due to changed secondary 
resistance, the ratios were rechecked under actual operat- 
ing conditions. It can be seen that tkis method of test 
will correct for any error due to inductance in the secondary 
circuit caused by running the current transformer leads in 
iron pipes, which could not be corrected for in the original 
manufacturer's ratio test. This test was repeated for 
each phase under similar conditions. The meters were 
connected as follows: one in the secondary of the current 
trausformers in phases 1 and 3 respectively, and two in 
that of phase 2, the object of this method being to show 
by the readings of the meters in the three phases that the 
load was balanced, while the object of the two meters in a 
single phase was to furnish a continual check on the 
calibration of the meters. It was found that all meters 
agreed within their limit of precision, and results were, 
therefore, calculated from the average of the readings of 
the four meters, which was taken to be the true output of 
the generator in kilowatt-hours. The combined losses in 
the unit were ascertained by driving the generator as a 
synchronous motor with the engine trailing, and measuring 
the watts input, which, it can be seen, would consist of com- 
bined friction and windage, C? R losses, and iron losses. As 
this input was too small to be measured aceurately by 
means of the four load meters, a special meter with its 
standardised current transformer was used. ‘The unit 
could not be motorised for periods longer than five minutes 
because of the difficulty in lubricating the cylinders, which 
time was not long enough to allow of obtaining a dial 
reading onthe meter; so the meter during the short run 
was read by counting the revolutions of the disc, timing 
same with two chronograph watches reading to tenths of a 
second, the mean power being figured by the usual calibrat- 
ing formula, During this period the field current was held 
at that value corresponding to full-load excitation in order 
to make the iron losses the same as at full load. The 
armature volts and amperes were also read at 10-second 
intervals in order to obtain the power factor, which, due to 
the over-excitation of the field at such small load, was low, 
averaging for the several trials ‘185, with a leading current. 
As the meter used for this test was calibrated at a power 
factor of 1'0, it was necessary to check it on low values, 
and readings were, therefore, taken with a leading current 
at 10 points from 0'1 to 1'0, and a curve plotted showing 
the error, which curve’ was used to correct all readings 
taken on the friction trials. To this corrected input, as 
the armature current was below full-load value, was added 
the difference between the C? R losses at the observed value 
and that corresponding to full-load current. From the 
above the output of the generator plus the input to the 
generator when run as à motor, plus the difference between 
the C? R loss at motor current and the same at full-load 
current, equals the total load on the engine in kilowatta. 
The above is a description of the testing methods; the 
results are yet to be published. 


Cost of Generating Power.—Mr. F. A. Giffen has 
been investigating the different factors in cost of produc- 
tion of electric power, and in a recent number of the 
Street Railway Journal he gave some of the conclusions 
arrived at, The formule and figures which he used were 


intended to be applicable to a modern power station con- 
taining four 1,000-kw. units, and assumptions were made 
regarding the manner in which the efficiency of each piece 
of apparatus varied with the load. It was assumed that 
the transformers had a full-load efficiency of 98 per cent., 
and that the maximum efficiency occurred at full load, 
from which he concluded that 1 per cent. of the full-load 
rating of the transformers was constant loss at all loads, 
and that 1 per cent. varies as the square of the load. The 
maximum efficiency of the generators was assumed to 
occur at about 22'5 overload. After dealing with the 
losses in the engines, piping, and boilers, he found on 
summing up the total losses that for the 4,000-kw. station 
2,028 kw. represented the losses which were independent 
of the load, 290 kw. the losses which vary directly with 
the code, and 176 kw. losses which vary directly with the 
square of the load. Classifying the cost of power accord- 
ing to the manner in which the various items vary with 
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the load, he found that 52 per cent. varies according to 
fuel formula, 59 per cent. constant, and 9 per cent. pro- 
portional to load. To obtain the cost per kilowatt-hour 
due to the 39 per cent. constant, this item was divided by 
the average output at the station, and expressed in the 

un (P,-4- 2:3) C--0'1 P, - 1:2 P - 756 - 1/P 

ec ( P 278) COL P, 1:2 PHT 

cost = 0 poe p. Iggy eene 
This formula applies only to à modern generating station 
with a rated capacity of 4,000 kw. and within the limits 
indicated on the curve sheet—namely, between P — 0'5 and 
P=1'5. To make the curves plotted from this formula of 
general use, the results must be multiplied by a correction 
factor for stations ranging in capacity from 400 kw. to 
40,000 kw., since the results obtained from its use have 
been checked by the author by a large amount of published 
data upon the cost of generating power under widely 


varying conditions. 


114 


THE LONDON POWER BILLS. 
(Continued from page 85.) 


The next Bill in order in the list given in our issue for 
Jan, 19 is that of the Charing Cross, West End, and City 
Electricity Supply Company, Limited. This company to 
be formed for power supply, seeks rights over a very large 
area north of the Thames. It does not, however, propose 
to go into any district south of the Thames. The Bill is 
practically the same as that introduced last year by the 
Charing Cross and Strand Electricity Supply Corporation, 
Limited. The Bill is framed generally on the ordinary 
lines of power bills, and seeks the right to supply power 
to large consumers in competition with the existing under- 
takers. The clauses as to this read as follows : 


4. Subject to the provisions of this Act, and notwithstanding 
anything contained in any former Acv, the company may provide, 
sell, and transmit energy in bulk and for power in the area of 
supply (in this Act referred to as ‘‘the area of supply”) specified 
in the first schedule to this Act, and may subject to and in 
accordance with the provisions of this Act or any Act incor- 
porated herewith open and break up streets within the area 
of supply and lay down, maintain, renew, and use mains, con- 
duits, cables, wires, tubes, boxes, and apparatus for the purposes 
of the undertaking. 

5. (1) This Act shall not authorise the company to sell or 
transmit energy except to authorised undertakers, and to 
persons requiring energy for power. Provided that any person 
taking energy from the company for power may use the same 
for lighting any premises on any part of which such energy is 
utilised as power, or any vessel, car, carriage, or vehicle on 
. which the same is used, but within the area of any authorised 
distributors, the energy so used for lighting purposes in any year 
shall not, except with the consent in writing of any authorised 
distributors in whose area such energy is so used, exceed 20 per 
centum of the amount of energy used by such person for power. 
(2) This Act shall not authorise the company to sell or transmit 
energy (except to authorised undertakers, or to any company, 
body, or person owning or working any railway or tramway, or 
to any canal or dock company, or to any Government depart- 
ment, public authority, or body} in any area which, at the date 
of the passing of this Act, forms part of the area of any autho- 
rised distributors without the consent of those distributors. 
Provided that where any authorised distributors refuse or 
withhold such consent, the company may appeal to the Board 
of Trade as to whether the consent of such authorised dis- 
tributors is unreasonably refused or withheld, and the Board of 
Trade may dispense with such consent if, in their opinion, it is 
. unreasonably refused or withheld. The consent shall be deemed 
to be unreasonably refused or withheld if such authorised 
distributors are not willing and in a position to supply and 
continue to supply the energy required upon reasonable terms 
and within a reasonable time, and in considering what are reason- 
able terms and what is a reasonable time the Board of Trade 
shall, amongst other things, have regard to the terms upon 
which and the time within which the company are willing and 
able to provide such energy. | 

6. Notwithstanding anything contained in this Act or in 
any Act or order relating to the company, the company may, at 
any polnt or points within the area of supply, supply energy for 
the purposes of haulage or traction and for lighting vehicles or 
boats drawn by such haulage or traction to any company, body, 
or person owning or working any railway, tramway, tramroad, 
canal, or navigation, situate within, or partly within, the area 
of supply, and notwithstanding that such energy is to be used 
for such purposes in part outside the area of supply. Provided 
that the company, body, or person receiving such supply shall 
nob use the energy so supplied for other than the aforesaid 
purposes. 


Under the next clause it is provided that the company 
may make use of their existing mains, conduits, cables, 
and other works for the purposes of the proposed Act. 
Under the second schedule attached to the Act the scale ot 
charges will be as follows : | : 

Section 2.— Where the company charges any consumer by 
the electrical quantity contained in the energy given to him, 
they shall be entitled to charge him according to the rates set 
forth in Section 1 of this schedule, the amount of energy being 
taken to be the product of such electrieal quantity and the 
declared pressure at the consumer’s terminal—that is to say, 
such a constant pressure at those terminals as may be declared 
by the company under any regulations made under this Act. - 

Under the third schedule the company seek the right 
to purchase a piece of land within the metropolitan 
borough of Lambeth lying between Thorne Wharf and the 
Phoenix Wharf. The company seek the right to purchase 
by agreement existing undertakings, ' | 
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The next Bill in the list, the Additional Electric Power 


Supply (London), Limited, has already been dealt with in 
our issue for Nov. 24. Now that the Billis published we 
shall be able to give a few more general details of the 
measure, but these we propose to leave for our concluding 
article. 


The South Metropolitan Electric Light and Power Com- 
pany, Limited, is promoted by friends of the Blackheath 
and Greenwich District Electric Light Company for the 
purpose of extending its powers. Under Clause 2 it is 
suggested that the company should be allowed to supply 
under agreements electrical energy to any undertaker 
holding powers within the administrative counties of 
London, Kent, or Surrey, or to receive supplies from such 
companies. Under Clause 3 powers are sought to supply 
any local authority within the districts mentioned, and the 


next clause is to give the right to reach these districts by 


means of underground cables. Under Schedule No. 1 the 
price for supply is to be as follows: — | 

Section I.—1. Where the company charges any consumer 
by the actual amount of energy supplied to him they shall be 
entitled to charge him at the following rates per quarter : (a) 
for any quantity in any quarter not exceeding the equivalent 
of 100 hours of supply at the maximum power which has been 
demanded by him at the rate of 4d. per unit; (b) for any 
further quantity in such quarter exceeding the equivalent of. . 
100 hours of supply at such maximum power at the rate of 1d. 
per unit. | 

2. The company shall, if required by the consumer, charge a 
fixed sum per annum not exceeding £1 per quarter per kilowatt 
of the maximum power required to be supplied, and in addition 
a sum not exeeeding Ld. per unit for all units supplied to such 
consumer. i 

Under Clause 10 the usual provisións to enable the 
company to compete with existing undertakers are inserted, 
which allows of this being done with the consent of an 
arbitrator appointed by the Board of Trade. The eleventh 
clause deals with the supply of electricity to railway com- 
panies, dock, or canal companies whose undertakings are 
situated within or partly within the area in question. 

The next Bill in the list is the City of London Electric 
Lighting Company’s. The map reproduced on opposite 
page shows the areas over which the various applicants 
seek powers. It will be seen that the London County 
Council ask for the largest area, and that their powers, if 
granted, would overlap in North-West London the existing 
powers of the Metropolitan Electric Power Company. It 
is to be remembered, however, that the London County 
Council do not seek the usual power company clause, but 
only to supply authorised undertakers by agreement. The 
next largest area is that of the Administrative County of 
London and District Electric Power Company. Over the 
major portion of this area—.¢., that termed the industrial 
portion—the full powers to supply in competition with 
existing undertakers are sought. In the small area extend- 
ing from Richmond on the west to Battersea and Wands- 
worth on the east, the company only ask to supply existing 
undertakers by agreement. The area of the Charing 
Cross, Wess End, and City Electric Supply Company lies, 
as mentioned above, to the north of the River Thames and 
to the east of the area now controlled by the Metropolitan 
Electric Supply Company. The two areas overlap, how- 
ever, to a certain extent in West London. This company 
schedules a large area in Essex, north of the border line of 
other applicants. The other two areas indicated on the 
map are those of the Shoreditch and Stepney Electricity 
Bill. These areas are small compared with those of the 
other applicants, and powers are sought to supply the 
present undertakers in bulk, and not to compete by giving 
bulk supply to large consumers. 


(To be continued. ) 


LARGE TRANSFORMER UNITS FOR POWER 
DISTRIBUTION. 


BY J. N., C, HOLROYDE, A M.I ELE, 


The great increase in number of electrical power distribu- 
tion schemes using alternating current, and also in the- 


| capacity of the power stations, has created a demand for 
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much larger transformer units than had been installed in 
this country previously. Where power is to be transmitted 
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here direct current is required, In some cases 


lighting, motor driving, or for supplying current to rotary 


converters w 


y considerable quantity even for a 
tance, high tension is necessary for 


to a distance, or in an 
comparatively short dis 
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as it is cooled by contact with the sides of the tank. The 
traneformer windings are so arranged that the circulation 
of the oil is as free as possible, and so separated that the 
surface in contact with the oil may bs as great as possible. 
This enables the heat to be given up to the oil and carried 
away very readily. In order to enable the heat generated 
in the core to be carrled away as rapidly as possible, 
ventilating spaces (Fig. 2) are provided at intervals in 
building up the core. | 

Besides the advantages derived as regards the cooling 
properties of transformers wound in this way, the method 
of building up the windings by means of a number of 
flat coils wound separately, and assembled side by side, 
produces other very distinct and important advantages: 
(a) the voltage between layers can be reduced to that of 
one turn only, if desirable, and will always be very small, 
even if the coils are wound with several turns per layer ; 
(6) adjacent coils can be very efficiently insulated from one 
another ; (c) the high-tension and low-tension windings can 
be interlaced, thus reducing the leakage to a minimum, 
and giving the best possible results in regulation, even 
under inductive loads with very low power factors ; (d) in 
case of a short-circuit in a coil only a small part of the 
winding is injured, and the damaged coil can be quickly 
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the extra high tension of the lino is reduced to high tension 
in suitable sub-stations, and then further reduced to con- 
venient pressures at different points on the feeders which 
are run from the sub-atations. The Midland Electric Power 
Company’s scheme, in which a line voltage of 7,000 is 
reduced to 2,700 volts and distributed at that voltage to 
smaller transformers, which supply current to the customers, 
is a case in point, 

For transmission over very great distances very high 
voltages are employed, and it ig necessary to instal trans- 
formers at the generating station to step up the voltage at 
which the current is generated to the voltage required for 
the line. This is necessary because it is not practicable to 
wind generators for pressures exceeding 10,000 to 15,000 
volts, while the voltage for which transformers can be 
wound is practically unlimited. It is in this class of work 
that the largest transformer units are employed, and it is 
in those countries in which these very high-tension trans- 
mission lines are utilised—namely, in the United States 
and in the Colonies—that the largest transformers are 
found. The maximum size at present inatalled is of 
5,000 kw. capacity. Many transformers of very large size 
are in use at voltages exceeding 50,000. 

Among the largest transformers at present installed in 
this country are the 550-kw. units which are used to supply 
the 1,500-kw. rotary converters in the sub-stations of the 
London Underground Electric Railways. These transformers 
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Fic. c.—Seli-Cooling Transformer, showing arrangement of Coils 
and Ventilating Spaces in the Core, 


Fic. 1.—Self-Coc mer Tank, showing Corrugated Sides. 


are of the air-blast type, single phase, 11,000 to 370 volts, 
333 cycles. Three transformers are connected in A on 
both primary and secondary windings, and supply one 
three-phase rotary converter. Artificial means of cooling 
must be provided for transformers of large output, for 
they are at à disadvantage when compared with rotating 
electrical machinery, in which the draughts set up by 
rotation materially assist in cooling the apparatus, 

For this purpose the methods in common use are (1) an 
air blast, which is forced through the transformer by means 
of a fan; (2) water cooling, in which case the transformer 
is immersed in oil, which is kept cool by water circulating 
through cooling coils placed in the oil. 

The approximate limit beyond which it is inadvisable to 
design transformers without artificial means of cooling is 
500 kw. Below this size the temperature rise can be kept 
well within the necessary limits automatically, by placing 
the transformer in a tank (Fig. 1) containing oil, and 
having specially designed sides of many corrugations, or 
flutes, which greatly add to the surface available for dis. 
posing of the heat, without increasing the space occupied 
by the tank. This cooling is effected by the oil, which 
circulates rapidly while the traneformer is in operation. 
Rising through the coils as it becomes heated tbe oil passes 
outwards, on reaching the surface, to the sides, and sinks 


and easily replaced, thus reducing both the cost and the incon- 
venience of repairs; (e) it is a very simple matter to pro- 
vide for cases where a number of different voltages are 
required from one transformer, as with a number of 
separate coils series and parallel connections can be easily 
provided for with suitable terminal boarda. 

When oil-immersed transformers are in operation, the 
diference between the temperature measurements at the 
top and the bottom of the tank is sometimes very consider- 
able, depending on the shape and size of the transformer 
tank, the oil at the surface giving, of course, the higher 
temperature reading. When the temperature rise of the 
coils is measured by thermometer, since that part of the 
winding which is nearest the surface of the oil is the part 
in which the thermometers are placed, the thermometers 
record the rise at the hottest part of the winding. So that 
if this temperature rise is within the limit, it is safe to 
assume that all other parts are within the limit also. This 
is proved to be the case by the fact that after a temperature 
test on these transformers, more especially when in deep 
tanks, the temperature rise as calculated from the increase 
In resistance of the winding is less than that obtained by 
thermometer, showing that the average temperature of the 
coils ia less than that at the top, where the thermometers 
are placed. For this reason a temperature rise by thermo- 
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meter is a truer indication of the maximum temperature in 
any part of the winding than is the rise as calculated from 
the increase in resistance. This point is apt to be over- 
looked by engineers who are more familiar with other types 
of electrical apparatus, where the reverse is most usually 
the case. In the smallest sizes of oil-cooled transformers, 
however, this does not hold good, the depth of oil not being 
sufficient to produce this effect, and the resistance method 
gives the higher readings, 

In deciding upon which method of artificial cooling to 
adopt for large units, it will be necessary to take into 
account the special conditions of the installation in ques- 
tion. If it were merely a question of the relative advan- 
tages of the two methods, the water-cooled type would 
prove the better for the following reasons: (1) the oil- 
insulated water-cooled type has the advantage of retaining 
the insulating properties of the oil, which is very desirable; 
(2) the continuity of service is less likely to be interfered 
with by a breakdown in the transformer section, for the air 
blast depends upon a fan driven by mechanical means, 


Fig. 3.—Air-Blast Transformer, 550 kw., 11,000 volts, showing air ducts in 
the core, and the pointers to indicate the position of the dampers for 
regulating air flow through the coils and the core. 


which is far more likely to fail than a water supply; (3) 
the efficiency of the air-blast type is not quite so good as 
that of the water-cooled type owing to the difference in 
construction—the difference is even more pronounced when 
the power for the blast is considered ; (4) the air-blast type 
requires more careful supervision ; (5) the cost of the trans- 
formors is approximately equal for a given output of either 
type, but the provision of an air-duct upon which to mount 
the air-blast transformers and the blowing apparatus, which 
must be duplicated throughout to reduce the riek of failure 
of the air blast, will make the air-blast type prove the more 
exponsive ; (6) the oil transformers have a greater overload 
capacity than the air-blast type. 

The air-blast transformer forms an alternative for cases 
where it is illegal for large quantities of oil to be stored in 
one place, or where those responsible for the installation 
fear a possible rlek of fire. There is extremely slight risk 
of an oil transformer setting itself on fire: a burn-out 
taking place under the oil cannot do more than destroy the 
faulty coil, and if there is any case on record of an oil 
transformer actually catching fire, it will probably be due 


transformation on the Scott system also. 


to the fact that there was an insufficient quantity of ofl in 
the tank, and the coils were not completely covered. The 
oil would be an element of danger if the building in which 
the transformers were placed caught fire, but provision can 
be made for emptying the oll and substituting water, a8 
will be described later, in the case of large water-cooled 
transformers, In operation, however, the air-blast trans- 
former has proved to be a satisfactory substitute for the 
water-cooled type, which is proved by the fact that the 
largest transformer installation in the world—that of the 
Manhattan Railway Company in New York—consists of 
air-blast transformers, in which there are 104 of the 550-kw. 
Westinghouse transformers being used to supply power for 
operating the elevated railways. 

Both types of traneformers are standardised from 100-kw. 
units upwards to 3,000-kw. units for voltages up to 55,000 
for the air-blast type (Fig. 3)—which is the highest voltage 
at which it is possible to operate a dry transformer, since 
the static discharges which take place at very high voltages 
tend to destroy the insulation—and 66,000 volts for the 
water-cooled type. But larger units of either type, and 
higher voltages in the water-cooled type, can be provided if 
required. They can be obtained for two to three phase 
When a number 
of air-blast transformers are placed in one building, it is 
usual to erect them upon an air passage, the air from which 
enters each transformer at the base. If this passage is long, 


it is preferable for the fan to supply the blast to the passage 


at the centre, in order to distribute the air pressure as 
evenly as possible to the transformers. 

On entering a transformer the air current divides into 
two part. One part passes straight upwards through the 
alr-ducts placed between each of the coils and out at the 
top, where a damper is fixed for regulating the draught 
through the coils, The other part passes from the lower 
housing through a damper at one side of the transformer, 
and then horizontally through ventilating ducts spaced at 
frequent intervals in the iron core. Care must be taken 
that the air passages aro kept free from anything that could 
choke them up. Any obstruction may cause local heating, 
and be injurious to the insulation. 

Up to the limits at which dry transformers can be 
operated safely the method of insulating these air-blast 
transformers is so satisfactory, that out of a total of over 
170 transformers, of units varying from 100 kw. to 
550 kw., recently tested by the writer, no case of break. 
down either between coiis, or between coils and frame, 
occurred, notwithstanding the fact that the test was 
carried out while the transformers were hot, immediately 
after, à 10 or 12 hour run at full load, and that the 
tesb consisted in running the transformers up to double 
their normal voltage, with first one side and then the 
other side of both windings connected to the case, and 
keeping that pressure up for five minutes each way. 
This meant a test of 22,000 volts between each end of 
the high-tension winding and ground, as nearly all were 
wound for 11,000-volt circuits, The low-tension winding 
withstood & pressure test of 7,500 volts to ground without 
a single failure. i 

With regard to the temperature rise in the colls, the 
game remarks with reference to the fact that the top parta 
cf oll-cooled transformers are hotter than the lower parts 
will equally apply to the air-blast transformer, as the bottom 
of the coils, where the cold air enters, will be considerably 
cooler than the top, where the heated air leaves. So that 
thermometers placed in the coils, at the top, will give the 
temperature at the hottest place, and be a truer indication 
of the maximum rise of temperature in any part of the 
transformer than will the rise as calculated from the 
increase in resistance, which can only indicate the average 
rise. 

With regard to the statement made above, that air-blast 
transformers are nob so well able to withstand overloads as 
are the water-cooled type, the reason is as follows: the 
temperature rise of the coils of an air-blast transformer is 
more rapid during an overload, because the mass, the tem- 
perature of which has to be raised, is not so great as that 
which would have to be heated up in an oil-insulated water- 
cooled transformer of the same output. In the case of the 
latter, the oil, as well as the copper, has to be raised in 
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Fic. 1.—Bow Generating Station—Plan' 
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temperature, and the coils give up their heat very readily , normal pressure, The pressure usually emploved for th 
to the oil, whereas the air is not able to carry away the | blast is dod 0°50z, to 1507 per wen TON depending 
heas sufficiently rapidly in such an emergency, and an | on the siz3 of the transformers. The transformer shown 
Increase in the air pressure will produce very little effect, | in Fig. 3 is one of those supplied for use with the three- 
even though it be increased to two or three times the phase rotary converters installed in the 'sub-stabions on 
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FIG. 2. — Bow Generating Station—Cross Section. 
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the Underground Electric Railways in Mondon as mentioned 


above. 
(To be continued ) 


THE CHARING CROSS COMPANY'S CITY OF 
| ` LONDON WORKS.* 
BY W. H. PATCHELL, VICE-PRESIDENT. 


Careful search had been made for a site near the City 
and the existing areas of supply. The site chosen for the 


* Abstract of a paper recently read before the Institution of Electrical 
Engineers in London 
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Fig. 3,—Sulzer’s Vertical Engine. 


generating station was at Bow, about four miles from the 
Bank of England and close to the main line of the Great 
Eastern Railway, where a plot of about eight acres was 
obtained with railway and water accommodation, although 
the latter was not sufficient for condensing purposes. The 
pressure was, after much consideration, chosen at 10, 000 
volts. The sizes of unit chosen for the generating plant 
were 800 kw. and 1,600 kw. The first portion of the plant 
ordered included two sets of each aize. The building was. 
laid out for a boiler-room 75fb. wide, with two rows of 
boilers facing each other; and an engine-room parallel to 
the boiler-room also 75ft. wide, with 36ft. 6in. clear under 
the traveller hook. As regards the type of plant to be 
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adopted, it was felt that the load would grow so rapidly 
that no risk could be run with experiments, and the author, 
therefore, felt compelled to adopt such types of plant as 
could be seen in satisfactory work. The tenders for engines 
were submitted on the slow-speed and on the high-speed 
basis. A consideration of the tenders led to the selection 
of Messrs. Belliss and Morcom’s high-speed vertical engines 
for the 800-kw. machines, and Messrs. Sulzer Bros.’ 
horizontal slow-speed engines for the 1,600-kw. machines. 
These engines would lay out well on 35f6. centres; boller- 
room considerations, however, led to the adoption of 
ó7It. 6in. centres. 

Figs. 1 and 2 are plan and sectional elevation of the 
station respectively. The existing building is 300ft. long, 
and the site is sufficient for the extension of it to 
500ft., and the provision of a similar building along. 
side. The boilers adopted were of two sizes, both made 
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provided with tail-rods, and are supported outside 
the cylinders by special bearings. The cranes are set 
at 180deg, instead of the more usual 90deg, with 
the low-pressure crank leading. The exhaust steam 
from the low-pressure cylinder is divided in an oil 
separator and taken to two jet condensers, one on each 
side of the engine. These condensers stand on their air- 
pumps, which are driven from the high and low pressure 
crankpins respectively. The engines driving the 4,000-kw. 
generators are vertical three-cylinder compound, with the 
high-pressure cylinder in the centre and a low-pressure on 
each side of it driving on to cranks which are equally 
divided. By this arrangement excessive weight or dimen- 
sions of any of the parts is avoided, and an even turning 
moment is obtained. 

Fig. 3 shows the general arrangement of the engine, and 
it will be noticed that here again the type approximates 
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Fics. 4 AND 5.— Lahmeyer's 4, 000-kw. Generator- Sectional Elevation and Cross Sectional Elevation 


by Messrs. Richard Hornsby and Sons, Limited, Grantham. 
The first generating plant ordered consisted of two 800-kw. 
sets and two 1,600-kw. sets, but the demand arose so 
rapidly that before they were put to work two further 
1,600-kw. sets were ordered. Last year a 4,000-kw. set 
was added, and a similar set has just been put to work. 
The engines driving the 800-kw. generators are three- 
cylinder, triple-expansion, quick-revolution, enclosed engines 
of Messrs, Belliss and Morcom’s well-known type. They 
exhaust into jet condensers in the basement, the air and 
circulating pumps for which are driven by electric motors. 
The engines driving the 1,600 kw. generators are horizontal 
cross - compound engines dy Messrs. Salzer Bros, of 
Winterthur. 
usual type of slow-speed engine, inasmuch as the connecting 
rods and cranks are enclosed, and the oil supply is con- 


tinuous and under pressure. The valves are of Mosars, 


Sulzer's latest four-seated pattern. The pistons are 


In details they differ materially from the: 


more closely than is usual in slow-speed sets to an 
“enclosed” high-speed forced lubricated engine. The 
piston rods, cross-heads, and connectings rods are entirely 
enclosed to prevent splashing. The oil is supplied 
under pressure from a.tank above the cylinders, and 
after running through the engine-bed to a filter tank 
in the basement it is returned to the tank at the top 
by pumps and used over again. The valves are of the 
four-seated type, as used on the horizontal engines. Main 
and safety governors are both provided, and the latter in 
addition to automatically closing the main steam-valve 
opens an air-valve to break the vacuum. The jet con- 
densers are provided wlth separate. air-pumps driven from 
the low-pressure cross-heads, Jet condensing has been 
adopted throughout due. to the trouble that the author . 
previously experienced in:keeping surface condensers clean 
enough to ensure a good vacuum with the temperatures 
available when working in connection with cooling towers. 
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The Belliss engines are served by separate condensers 
driven electrically, while the Sulzer engines each have 
thelr own duplicate condensers and drive their own air- 
pumps. The air-pumps deliver into steel hot-wells, and 
from these hot-wells the water is taken by centrifugal 
pumps, direct-coupled to motors, and delivered into the 
| cooling towers, The vacuum obtained under normal 
working conditions is between 25in. and 26in. The 
cooling towers have steel circular shells, The standard 
unit of size adopted was for 25,000lb. of steam per hour on 
| easy working 


Figs. 1 and 2 show the general arrangement of the 
towers, which are 30ft. in diameter, 58ft. high to the basè 
of the cone where the water is delivered into them, and 
85ft. high to the top of the chimney. A small continuous- 

— eurrent plant has been provided to supply the energy 
required for the generator fields, station lighting, and the 
various motors which drive the circulating pumps, coal 
cranes, travellers, etc. The plant consisted of two of 
Messrs. Belliss and Morcom’s three-cylinder, triple-expan- 
aion, quick-revolution, enclosed engines driving 300-kw. 
Lahmeyer continuous-current 200-volt dynamos, and 
exhausting Into the same condensers as the 800-kw. sets. 
These are supplemented by two 3550-kw. motor-generators 
and by a Hart storage battery. In each size of gene- 
rating machine the stator is of the box girder type, 
cast in two or four parts, held together by flanges 
and bolts. The frame is of sufficient stiffness 
to keep its shape without either radial arms from a 
bossed centre or stay bolts such as were lately fashionable 
in some type of machines. The winding is in mica tubes 
embedded in slots which are nearly closed. Crossings of 
the wires are as far as possible avoided, and where the 
coils leave the iron core they are carefully wound over 
templates and covered over with insulating tape to prevent 
breakdown between adjacent coils or between coils and the 
frames, Regarding the discovery of nitric acid in high- 
tension machines, it appears to the author that probably 
the acid is due to impurity of the insulating materials 
rather than the destruction of pure materials by ozone. 
The rotors or magnet wheels, which also serve the purpose 
of flywheels, are built up in one or four parts, and are held 
together by means of bolts and shrunk rings. The machines 

are provided with two sets of spokes or arms. The wrought: 
iron poles are solid, of circular shape, and bolted on to the 
wheels in such a manner that they may be dismantled at 
any time without altering the position of the stator. No 
difficulty whatever has been experienced in paralleling the 
800-kw. machines driven by high-speed engines with the 
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Figs. 4 and 5 are reduced from working drawings of 
the 4,000-kw. machines respectively. Reference to 
Figs, 1 and 2 will show that the switchboard is at one 
side of the engine-room. It is arranged in two distinct 
halves, which, however, may be connected by an emergency 
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which are also fitted with relays to act as automatic 
cut-outs. Fig. 7 is a diagram of the main switchboard 
connections from the generators to the feeders, and shows 
the Schuler measuring transformer connections together 
with the two halves of the switchboard and the emergency 


switch by which they may be connected. It will be noted 


switch. The generating plant is numbered consecutively, 
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each of the odd numbers being connected to one half of 
the switchboard, and the even numbers to the other 
half. Figs. 2 and 6 show that the switchboard is practi- 
eally a three-decker. The resistances for the fields of the 
machines stand on the main engine-room floor underneath 
the principal switchboard gallery. The panels carryiog 
the controlling gear are upon the principal gallery. The 
high-tension switches are placed on the upper gallery, and 
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are worked positively from the principal gallery by levers. 
At first, chimney-type switches with fuses in series were 
used, but a little experience with them showed that, although 
they were very satisfactory for small machines, they were 
not reliable in connection with large machines and long 
cables, They have, therefore, been replaced by oil switches, 


Fig. 8.—Lahmeyer's Synchronous 
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Motor-Generator. 


that the two séts of 'bus bars are kept distinct with their 
own allotted machines and feeders, and that selector 
switches, by which the machines or feeders can be thrown 
on to either 'bus bar, are not employed. Cable-charging 
gear is provided in the shape of a small motor-generaior 
and two transformers with suitable connections, so that 16 
may either be used to run up the cables to working 
pressure or to test them at 15,000 volts. 
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Fig. 9.—Lahmeyer’s Induction Motor-Generator. 


There are four sub-stations in the City, each provided 
with a motor-generator and battery plant, the type of plant 


used in each being the same. The type of machine to be 
adopted was not settled without much consideration. After 
investigating the types of rotaries available, and considering 
the respective merits of synchronous and induction motors 
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for the particular ease, the choice fell upon synchronous 
motors for the majority of the machines, with one or two 
induction motor sets in each sub-station. In all cases the 
motors are wound for the full pressure of 10,000 volts, with 
a uniform size of motor of 500 h.p. and a speed of 500 r.p.m. 
Extreme solidity of construction was called for and heavy 
insulation to ensure freedom from interruptions either 
mechanical or electrical. The results have so far quite 
realised the highest expectations. As so much, in fact 
everything, depended on the smooth running of these 
machines, the author did not feel justified in experimenting 


began to run in May, 1902. Fig. 10, showing weekly 
output of Board of Trade units generated and coal used, is 
interesting, as it Indicates the value of the plant more truly 
than any other tests. The units and coal are plotted on a 
1 to 4 scale, and almost throughout the coal used is less 
than 4lb. per unit. The coal used at first was large Welsh, 
but in the second half of 1904 small Welsh began to be 
used in gradually inereasing quantities, and through the 
winter not much more large coal was used than was neces: 
sary for lighting the fires and a little on the peak. During 
the year 1905 the quantity of large coal used has 
been infinitesimal. The substitution of oil switches for 
the chimney-type switches in the generating station 
rendered the retention of fuses unnecessary, but oil 
fuses are now being used throughout the sub-stations. 
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Fig. 11. —Diagram of Spark Gap Discharge Detector. 


A118 25 181522 1 8 15220951219 26 501724 317 42178 5 1203262 9 16 25306 BOD 
hor May June July Aug. Sep ber 


The width of spark-gap employed is 45mm. for 10,000 
volts working pressure—i.c, 5,800 volts between each 
phase and earth with the centre of the star earthed. A 
spark will jump the gap at 12,000 volts when the horns 
are clean and the atmosphere normal. Occasional and 
irregular working of the spark-gaps soon attracted atten- 
tion, and the author determined to try and find out the 
causes which resulted in these surges. For this purpose a 
detector was extemporised for experimental use and subse- 
quently adopted in a more permanent form. Fig. 11 is a 
diagram of the connections. The apparatus consists of a 
small transformer with its primary inserted in the earth- 
wire of the spark-gap resistance, without adding appreciable 
self-induction to the circuit, and a relay which is actuated 
by the secondary and rings a bell, or it could equally well 
mark a time recorder. | 


Fra. 10, —Output in kw. and Coal Consumed. 


with light high-speed machines, and it will be very interest- 
ing to gee whether the result of working some of the higher 
speed and lighter machines now being made is equally 
satisfactory. The motors in some cases drive 350-kw. 
generators wound for the full pressure, 400 to 440 volts, 
across the “outer” wires, and in some cases they drive two 
generators each of 175 kw. capacity, which are wound for 
200 to 220 volts, and are used as balancers on the three- 
wire system. Fig. 8 is from a working drawing of a 
synchronous machine, and shows the same machine in 
sectional elevation, and Fig. 94 isa similar view of a balancer 
set driven by an induction motor. à 

With regard to general working results, the Bow plant 
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SvNorsis oF DISCUSSION, 


Mr, Carn SULZER was called upon to open the discussion, He 
referred to the masterful way in which the paper had been presented, 
and stated that in his association with Mr, Patchell he had found him 
to bea thorough engineer, He did not touch the subject matter of 
the paper at all, preferring, as he said, to answer any questions con- 
cerning the engines which might later be put to him. 

Mr. O, P, SPARKS, in continuing the discussion, agreed with Mr. 
Patchell's remarks concerning the formation of nitric acid in alternator 
coils, His own view was that the insulating material should be 
impregnated at an early stage so as to exclude air, and the wire 
treated in vacuum, The great safety of extra high pressure was 
generally overlooked, and it was an exception to get a fault on it. 
It was practically immune from electrolysis, and deterioration was very 
small so long as the sheathing was kept impervious to moisture, He 
considered the conduit system of cablelaying to be by far the best; it 
permitted repairs being carried out without much danger to the public. 
He wished for more information.on the subject of the load factor and 
coal consumption, A consumption of something under 4lb, might be 
a good figure, but where the highest type of machinery was in 
operation, he thought something better should have been achieved, 
At his own station they arrived at a figure of 4:5 per unit with North 
Country slack coal of much lower calorific value, He added that he 
had derived much benefit from Mr. Duddell’s oscillograph method of 
investigation, which had shown that an oil bicak switch was the safest 
to break large alternating currents, since it secu-ed a break at z:10 
current, while oil break fuses were also preferable. 

Mr. J. 8, HIGHFIELD related his experiences with two-phase plant 
at Willesden, which was operatei at 11,000 vol!s to earth and 15,000 
volts between phases, The Bow plant was a three-phase one, with 
only 6,400 volts pressure to earth from any phase. The difficulty of 
handling the two-phase current over long distances was much greater 
than by the use of three-phase current, which pointed to the advantage 
of the three-phase working over two-phase, He went very carefally 
into the question of the discovery of nitric acid in alternator coils, and 
stated that deterioration in the insulating material was due to i's 
presence, and not due to defective materials. 

Mr, W., H. Boots criticised the boiler equipment at Bow. 

l Mr, J, H. RIDER asked why, having selected 10,000 volts generating 
pressure, the author did not take full advantage of it by choosing a 
power station site a little further out, where he could easily have 
obtained a plentiful supply of condensing water, and had coal conveyed 
more cheaply to his site. As all his work had to be done through rotary 
transformers, he thought that 25 cyoles per second, instead of 50, 
would have been a more suitable periodicity, He disputed the state- 
ment that extra switchgear would be required if static transformers 
were adopted, He was at a loss to understand the absence of 
mechanical stoking, although, for emergency loads, the system of 
double grates was a good one, The feed-water arrangements were 
unnecessarily complicated. He thought it would have been better to 
pump directly from the tanks, through the heaters into the boilers, 
He was scrry Mr. Patchell went to the Continent to obtain his 
generating plant. He asked whether that was done on account of 
cost or efficiency, as it appeared to him that both could have been 
satisfied at home, He criticised Mr. Patchell’s use of a motor. 
generator for the purpose of charging owing to loss of periodicity, and 
to its having to be synchronised like an ordinary generator, He dis- 
agreed with the adoption of synchronous machines, In power-houses 
and distribution stations simplicity was the great point, and he thought 
induction motors would have been more suitable, He asked Mr, 
Patchell for details as to the ccst of operation in the power-house. 
cost of coal, cost of transmission, and the capital cost per kilowatt, 

Mr. A. VENNING observed that the stations were furnished with too 
much boiler power or the engines were too economical. He made a 
comparison of the Hornsby and Stirling boilers installed at Carville, 
and the latter wag held to be more advantageous in regard to output 
and floor space. 

Mr. A. C. ANsTEY discussed the merits of the upright and hori- 
zyntal type of boiler, and claimed that with the former there was 
obtained double the amount of evaporation for the same floor space, 

Prof, J. EPSTEIN described the experiment carried out by Messrs. 
Lahmeyer with a view to removing the gases from the coils, He 
agreed as to the advantages of three-phase over two-phase working on 
the Oharing Cross system, and considered that the periodicity of 
50 selected was preferabls to 25 cycles, 

Mr, V. A. FYNN said that, with regard to the difference of opinion 
as to the formation of acids in the alternator coils, he inclined to the 
view taken by Mr. Patchell. Impurities in the insulation, he said, 
were in the main responsible for the presence of acids in the coils, 

Mr. CAMPBELL SWINTON took exception to the orders for electrical 
machinery being placed abroad, and thought the reasons for doing so 
given in the paper were inadequate, 

Mr. G. WiLsoN asked for figures to show that the station was 
economical, He thought it possible to get perfect combustion from 
smokeless horizontal tube boilers, 

Mr. A, H. Suaw said the use of large boilers for the generating sets 
was not advantegeous, because the closing down of the boiler for 
cleaning necessitated also the closing down of the generating sets, In 
place of the two large boilers, he thought a battery of boilers would 
be more suitable, and the availability of each generating set would 
compensate for the greater capital cost. | 

Mr. H. L. Boor and Mr. J. R, WALKER confined their remarks to 
the question of boilers, 

Mr, DUDDELL said the primary cause of destruction in coils was one 
of the oxi ies of nitrogen. He explained his results of switching tests 
by a number of diagrams shown on the screen, and emphasised the 
great advantage of switching cff in oil with cable, | 

. Mr, PATCHELL met with a cordial reception on rising to reply to the 
discussion, Dealing first with the criticisms which had been made 


with regard to the choice of his site, he said they were not free agents. 
They had to get the approval of the City of London authorities, and 
the site chosen was the best one available. He denied that they could 
get the plant in England. Tenders were invited from Hogland, 
Germany, and America, but the best English tender was withdrawn ab 
the last moment, owing to a patent difficulty. A heavy load was 
waiting for the company, and under the circumstances he advised his 
Board to place the order abroad, and they had no time and dared not 
risk putting in experimental machinery. With regard to frequency, 
he said the benefit accruing from 25 cycles was on the line only, and 
it was only afcer much careful investigation that 50 cycles was selected. 
The matter was also thrashed out in 1904 at the Engineering Standards 
Committee, and there 50 cycles was insisted upon. With regard to 
stoking, he said he had tried mechanical stokers for several years, but 
did not get better results ont of them than by hand firing. With 
regard to the duty of steam pumps, he said that tests showed 433lb, 
and 40jlb. steam per pump horse-power. These figures, he claimed, 
proved their efficiency. With regard to the letter appearing in the 
technical Press [Electrical Engineer, Dec, 22], he thought that the 
proper plan for the writer would have been to address it to him, Mr, 
Patchell regretted very much if he had hurt the feelings of the writer, 
but maintained that his criticism was justifiable, and reflected in no 
way upon the work, He thought the letter had garbled his statement, 
He was of opinion that Mr, Highfield had not yet given full facta 
about the Willesden machines, such as the type of insulation used, 
the thickncss of mica tube, the time elapsing before the machines were 
put to work, how dried, and where kept. He was still of the opinion 
that his remarks as to the presence of acid in the coils were correct, 
Numerous inquiries had been for the load factor and coal consumption, 
Taking the cost of coal at 133. per ton delivered, the following were 
the reeu't3 obtained : 


Y Unita delivered Pounds per unit Load 

d into trunke, delivered into trunks. factor, 
1902* ........ 1,406668  ........ 41 veuve. . LOO 
1203 seen 7,070,463 uini OLOF -cersaverser’ 900 
1904  ........... 10.540.659  ...—..—.— | B'GOE ...-..- 15°07 
1905  ....—.... . 12,174,104  ,.—....... 44588 ...-...-. 15 69 
^ Seven months, T Large coal, + Part large and part small coal, 


§ Small coal, 


Oomparing these results with those obtained elsewhere, he thought he 
was justified in saying the record was nota bad one, He also gave a 
list of results obtained from stations abroad : 


Lbs. of coal per B.Th.U. | B.Th.U. per 
unit generated, per lb, watt-hour, 
Berlin <cdwieineiacemann O'L ae 12,400 smse 8,464 
Hamburg ....eccececsecsessersssses 0708. surem 13,200 smsem 44,616 
Dresden $t vetomtoeioo totns oe 7'6 oom ee 1,892 o tot 9 ^t 56, 167 
— c e. 67 see 7,592 .... 19,526 
Frankfort....... GNU Lapi e SR UE ORI $92 .... 18,200 .... 51,744 
Charlottenburg |... esee ae NON E MM se sete 
AST wee 12, eem 08, 
Hberfeld enun { 404 ..... 15,000 ..... 52°62 
Comparing them f 1904 ........ 3:48 .... 15.000 .... 51°45 
with Bow 1905...... -— omre 14,000 .... 50°12 


At the conclusion Mr. Patchell was cordially thanked on behalf of 
the members by Mr. John Gavie, the chairman. 


BRAKES.*- 
BY A, I, ©. FELL, M LE E, 
(Concluded from page 84.) 


General Conclusions,—1t is quite clear from the results of 
the tests that the hand and rheostatic brakes are not to bo 
compared with the results obtained with electromagnetic 
track brakes. Hand brakes are too slow in action, and 
entail much unnecessary labour on the part of the motor- 
men. heostatic brakes are cheap as regards first cost, 
but the maintenance charges, owing to the short life of the 
motors and resistances, are very much increased. With 
this type of brake the efficlency is very low and the power 
developed by the motors can be used to a much greater 
advantage in connection with magnetic track brakes, The 
tests made with the magnetic track brakes demonstrate 
this point very elearíy. The results obtained with the 
momentum brake are very good, and should receive careful 
consideration. I think that the pneumatic slipper brake 
for use on long steep gradients is a development which will 
be watched with interest, The trials with both the A and 
B types of magnetic track brake show excellent results, 
and, although as far as the tests are concerned, there is no 
doubt that the latest form of type B brake, with the 
supplementary wheel brake attachment, gave the best 
results, there are two important points which must also be 
taken into consideration— viz , the first cost and the cost of 
maintenance. The cost of the A type of brake is naturally 
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much lower than that of the B type of brake, as the 
arrangement is simpler, and for the same reason, in all 
probability, the cost of maintenance of the A type will be 
less, as there are fewer working parts. It is, therefore, à 
question of experience as to whether the cheaper brake is 
sufficiently good for all practical purposes. Speaking 
personally, after a short experience, so many good points 
have been found in both types of brake that we are now 
giving them a thorough practical test under ordinary 
working conditions, I consider that even with electro- 
magnetic track brakes there is room for improvement, and 
shall not feel satisfied until a supplementary attachment is 
provided, so that the magnetic track brake shoes can be 
operated by hand if necessary. 

Improved Brakes and Increased Speeds.—lt is quite clear 
that the Board of Trade recognise the importance of 
Increased speeds, but, at the same time, the safety of the 
public has to be taken into consideration. If I may be 
allowed to say so, I consider the procedure adopted by the 
Board of Trade very reasonable. With a new tramway 
undertaking, with new equipments and cars, inexperienced 
drivers, and the general public unaccustomed to rapid 
transit, low speeds are very desirable, but when the under- 
taking has been run for a few years, and the necessary 


experience has been gained, an application for modified. 


regulations receives very favourable consideration. As an 
example: when the London County Council electric tram- 
ways were originally inspected by the Board of Trade the 
following speeds were allowed : 


Percentage of total length of track 23°07 57°75 17:5 1°63 0°25 
At miles per hour... esee 12 10 8 6 4 


But after the foregoing series of tests had been carried out, 
and it was ascertained that excellent results could be 
obtained with the latest forms of electromagnetic track 
brakes, an application was made to the Board of Trade for 
an increase of speed. Practically the whole of the tram- 
ways were then reinspected, and the Board are prepared 
to approve the following speeds on condition that the cars are 
fitted with electromagnetic track brakes : | 


Percentage of total length of track ....... 5244 71:440 1'5 2°01 
At miles per hour .u...ccesesmeesssvusvesensserser 16 12 8 4 


The increase in speed thus secured by more effective 
braking apparatus possesses very far-reaching advantages. 
A better service can be given with a few number of 
cars, 80 that the capital outlay on cars and car-sheds, 
etc., is reduced; also the cost of operation per car mile 
is very much reduced, as fewer motormen, conductors, 
inspectors, and cleaners are required. The cost of upkeep 
per car is somewhat higher, but as a fewer number of cars 
are in service the total cost is not greater. For cars driven 
at higher speeds (within reasonable limits) the total cost of 
power is not materially increased. It appears that, although 
more power is required for rapid acceleration, a car will 
coast a greater distance without power being applied when 
nearing a stopping station. Another point is that the 
efficiency of the motors, as a rule, is higher at the increased 
speed. It simply becomes a question of applying a large 
amount of power efficiently for a short time or supplying a 
small amount of power inefficiently for along time. The chief 
advantage of the latest forms of electromagnetic brake is 
that they can be used in the thickest traffic when the cars 
are travelling at very low speeds. In the improved designs, 
with longer magnets, the ampere-seconds are very much 
lower, and the motors are not overheated, as was the 
case with the older forms of magnets. If these brakes 
are adopted, several very important points require atten- 
tion. In the first place, the controller should be designed 
with not less than seven brake notches, so that the 
brakes may be applied gradually; also that the brake 
connections in the controller are entirely disconnected 
from the power circuit. The controller connections have 
to be arranged specially, so that when one motor is cut 
out the brake winding will not be short-circuited. It must 
be remembered that electromagnetic track brakes are useless 
if applied at junctions where manganese rails and special 
work are used throughout. It must be remembered also 
that the new brakes are very powerful in their action, and 
great care has to be exercised in teaching motormen how 
to use them. 


ELECTRICAL ENGINEER, JANUARY 26, 1906. _ 


It is also essential that the cars to which | 


these brakes are fixed should be substantially built, 
especially when roof covers are fitted, as the strain caused 
by the rapid application of the brake when the cars are - 


| travelling at high speeds may develop serious defects. 


In the very limited time at my disposal it has not been 
possible to more than briefly analyse the test results, but 
with the detailed figures and curves before you I trust 
these notes will prove interesting and useful. 


SYNOPSIS OF DISCUSSION, 

On the termination of the reading of the paper, a discussion took 
place, Sir Ww, PREECE, who opened it, said it had given him great 
pleasure to listen to Mr. Fell's paper, which had provided immense 
food for thought. He was extremely interested in the question, as he 
claimed to be a pioneer of electric trams in England, When the first 
electric tramway in Great Britain was established in Blackpool in 1883, 
he acted in a consulting capacity to the undertaking. The following 
year he accompanied the British Association to Montreal, and while in 
America he went to Oleveland to see the electric tramways sytem there, 
which struck him as a very poor one, Recalling that visit now, he was 
surprised at the remarkable change which had taken place in the last 
25 years and at the developments made in electric traction in the 
United States. The questicn of braking had, he said, occupied the 
attention of railway engineers for many years, and he incidentally 
referred to the great fight which took place on that question four years 
ago over the Liverpool Electric Railway. He thought Mr. Fell did 
not point ont in his paper the difference of time which elapsed between 
the application of the brake and its acting. He quite agreed with all 
that had been said about the electromagnetic brake, and said it was 
more advantageous than any other type. ME 

Mr. RAwonTH thought that sufficient had not been said about 
the merits of the ordinary track brake, which was a good servant. 
Over a steep hill the good common screw-down track brake was very 
serviceable. though it required a great amount of manual labour to 
work it. He believed that rheostatic brakes were better than Mr. Fell 
really imagined, and gave an illustration of its operation on high speeds 
on the London County Council system at Streatham, where the speeds 
often reached 22 miles an hour. He considered the regenerative brake 
an ¢ffective one, inasmuch as immediately ib was applied the current 
was shut off and the car stopped before the brake was actually put on. 

Mr. Worzsy Beaumont, who followed, said there was room for 
improvements in a brake which at a speed of eight miles an hour 
stopped a car after 10ft. and at 15 miles an hour took 50ft. to stop 
it, Most accidents, he said happened at low speeds, and it might relieve 
people to see that brakes were more efficient at low speeds and lost their 
efficiency ot high speeds, 

Mr. SAYERS said that the information contained in the paper would 
have been of great advantage to him eight years ago. He said an 
important requirement of a brake was to prevent the car from getting 
out of hand in great descents. For steep gradients he had designed a 
hand mechanical slip brake forcing upon the rail a hardwood block. 
He found that the most effective method of keeping down the speed of 
a car was the use ofa notched quadrant lever. One of the disadvantages 
of the magnetic brake was that surface friction tock place between 
two metals, one of which was the rail, and one thing to be avoided was 
to unnecessarily wear the rail, Again, the use of motors to actuate the 
brakes was a disadvantage, He thought the cost of magnetic brakes 
(about £70 per car) too high on some systems, 

Mr. Port esked for further information regarding the cars on which 
the brakes were used by Mr. Fell. He had made tests on a ''dry " 
rail, '' wet" rail, and a rail greased with axle grease, and his results 
showed that the track brake came out better than others, 

Mr, Crovcu said that the B type of brake had proved exceedingly 
advantageous. During many years which he had had them in opera- 
tion he had spent nothing on the purchase of extra parts, 

Mr, BALDWIN dealt with the differences in the results obtained in 
the two types of brakes, A and B. Hoe said the difference was due to 
the manipulation of the brake, 

Prof. AYRTON wished to know the amount of braking surface in 
contact with the rail in each of the experiments carried out by Mr. 
Fell He thought that consideration of the amount of rubbing surface 
would be valuable, 

The CHAIRMAN (Mr. S, Sellon), on behalf of the members, thanked 
Mr, Fell for his interesting paper, and intimated that the author 
would contribute his reply to the discussion in the Journal of the 
association. 
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have been pre-eminently successful. 


TRAMWAYS. 


Mr. James Dalrymple, the able general manager of the 
Glasgow tramways, recently delivered a lecture on the 
tramways of Glasgow, with asides. Of course, everyone 
who knows nothing of tramways or tramway management 
is full of the subject as supplied by America, conveniently 
forgetting that the conditions here and in America were so 
totally different that real comparisons are impossible. Still, 
comparisons will be made, and we shall be told again and 
again that we are ten centuries behind the times. It seems 
so, if any conclusion is to be derived from an examina- 
tion of the rolling-stock of the Metropolitan Hxtension— 
which to the modest man is not fit to make a bonfire 
with on Nov. 5, but which according to ita promoters 
is to educate Britishers into the latest American 
comforts. The writer once went to Olympia partly by the 
electrified line—he came back in a hansom, having some 
respect for his insurance company. Of the rolling-stock, 
we should say it is good at the price, but for convenience, 
comfort, and safety the sooner it is at the bottom of the sea 
the better. As our readers well know, in the abstract we 
are by no means in favour of tramways, but having to bow 
to the decision of the majority, we are constrained to make 
the best of a bad bargain. Make tramways modified rail- 
ways on their own ground, without interfering with the 
public streets and roads, and we are altogether in their — 
favour: But being outvoted on the question, the next 


| best thing to do is to get the greatest benefit possible 
| out of the fashionable craze. 


There is no doubt the 
arguments in favour of street tramways are many and 
weighty, and may be correctly so. At any rate, having been 
determined on and installed, the object of everyone should 
be to make them successful. Under Mr. Young. and sub - 
sequently under Mr. Dalrymple, the Glasgow tramways | 
It is altogether 
against our interests in one way to say we are against 


| street tramways; if they must be, it is of the greatest 


interest to point out that municipal organisation compares 
favourably with company organisation. Nowhere to the 
same extent can be found better organisation or better 


| management than at Glasgow. The ruling authority of 


Glasgow has but one fault. It chooses the best men it can 
get, and while, perhaps, it remunerates them fairly well 
when compared with other similar concerns, it is really 
parsimonious when considering the real responsibilities 
of its official chiefs. If it were to double the salaries 
of these chiefs, they would still be underpaid. What 
is Mr. Dalrymple’s tale of the Glasgow trams? The 
total numbers of the staff are no [less than 4,579. 
There has been expended on the permanent way £830,000 
as it stands to-day ; on electrical equipment, £562,000 ; on 
ground and buildings, £107,000 ; on offices and fixtures, 
416,000 ; on power and sub-stations, £587,000 ; on work- 
shop tools, £20,000 ; on cars and their electrical equipment, 
$598,000, miscellaneous, ete, making up a total capital 
expenditure of getting on towards £3,000,000. One bold 
act of Glasgow ought boldly to be followed by other cities 
when horse traction was taken over. Glasgow wrote it 
off absolutely and justly. It is, when the lines are con- 
verted, practically a total loss. Take it as such, and 
not keep the amount on both sides of the balance- 
sheet as if it was of some value. Someone says, “Oh, 
it cost.” What matter if you give half a crown to the 
next flower girl in charity, it is half a crown gone— 
lost as if it had dropped into the sea. Why, theo, 
keep up the fiction of value in horse traction when there is 
no value? But to return to Glasgow. So successful has 
been the administration that since 1894 £527,500 has been 
paid out of revenue on capital account, leaving the latter 
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now standing at £2,237,000. This is not all. Take last 
year; the revenue from passengers was £756,000, and 
after all expenses, depreciation, etc., had been met, there 
was still left a net balance of £93,000. Even that does not 
give a due appreciation of the success of the undertaking. 
The old trams had no 4d. fares; to-day the Corporation 
carry you half a mile for 4d., and carry 58,000,000 
passengers at that price. Under the old trams 1d. 
carried a passenger 1j miles, 14d. for 13 miles, 
2d. carried him 21 miles, and 3d. carried him 34 miles. 
To-day 1d. carries 24 miles, and almost 118,000,000 
passengers pay this; 14d. carries 54 miler, and 13,000,000 
pay ; 2d. carries 44 miles, and 3,500,000 pay; while 24d. 
carries 53 miles and 3d. carries nearly seven miles, and 
1,500,000 pay, and so on, The total number of passengers 
under the old system was 54,000,000, last year this had 
increased to 195,000,000. What it will in this year we 
can tell when the statistics are out. These are the broad 
facts. That the introduction of trams has brought no 
drawbacks to Glasgow we should be the last to say, but 
looking at the undertaking from a business point of view 
it has justified all the anticipations. 


REFERENCES. 


_ A correspondent, evidently suffering under the present 
system of giving or with-holding references, calls attention 
to the question, which is well worthy of far more considera- 
tion’ than has ever been given to it. How to best 
exemplify a man’s mental and physical capacities is a task 
that has been been before the world almost ever since 
there was à master and a workman. Naturally, the latter 
1s always on the look out to better his position, while the 
former 1s in no great hurry to lose a capable man. Assume 
everything perfect, and that it is not a human failing 
to err. A master, a chief, or a foreman is asked for a 
reference. The man who wants the reference is trying for 
a situation not on all fours with what he has been doing, 
but something which for success requires idiosyncrasies 
differing somewhat from those required in the work 
where we assume the man has been successful. We feel 
inclined to suggest the standardising of references. If 
standardised, the form should, on the one hand, detail the 
work on which the man has been engaged, and upon this 
à definite statement could be made; then an exhaustive 
detail should be given of the work he aimed at doing, and 
on this the opinion of his master could be expressed. The 
would-be employer could see how far the work accomplished 
satisfactorily led up to the work he required, and from the 
old employer’s opinions regarding the work to be done 
would gain a better insight into the real capabilities of the 
man seeking employ than from the ordinary somewhat 
indefinite way of writing a reference. We think, also, 
that any man is entitled to a written reference from his 
employer or chief when he sees and means to try for a 
better position in the struggle towards the top. 


GENERAL ELECTRIC COMPANY'S DINNER. 


The annual staff dinner of the General Electric Company, . 


Limited, took place on Saturday evening last at the Grand 
Hall of the Criterion Restaurant, where some 400 members 
of the staff and friends assembled. Mr. H. Hirst (managing 
direetor of the company) oecupied the chair, and supporting 
him were à number of the directors and other guests. 
An enjoyable evening was spent, and a number of inte- 
resting speeches were made. Owing to lack of space we 
have been compelled to withhold a full report of the 
proceedings until next week. 


CORRESPONDENCE. 


“ One man's word is no man's word, 
Justice needs that both be heard," 


QUESTION No. 821. 


SIR,—l awaited the answers published in the issue of the 
5th inst. to Question 831, asking the reason for the exces- 
sive current which occurs for a short time when a trans- 
former is switched in, with interest, as I had frequently 
met the phenomenon. My own experience had been that 
on magnetising a transformer either by high tension or 
low tension, after it has been off for a few hours, occasionally, 
but not always, excessive vibration will occur for half a 
second to a second, rapidly dying down to its regular hum. 
In the street type, when standing on the frame and switch- 
ing in, it is sometimes quite startling, and is plainly audible 
above the noise of the traffic. In general, it occurs on 
either high tension or low tension, and is occasional. 

I must join issue with some of the solutions given to 
the question. In the first, by “G. N. W.," it does not 
follow that because there is no current in the windings . 
that the core is devoid of magnetism. In asoft-iron closed 
magnetic circuit the residual magnetism may be as much as 
75 or 80 per cent. (Ewing, p. 506) of the maximum. Again, 
the magnetisation does not lag behind the current to the 
extent presumed ; the magnetic flux is in quadrature to 
the impressed EMF., and the current at no load lags 
about 70deg. behind the impressed E.M F. when normal 
working is obtained. It is incorrect to say that the 
secondary winding of a transformer is almost a dead 
short across the mains: the circuit is highly inductive, 
and even if placed across direct-current "bus bars, the rise 
of current would be very slow compared with the rise in 
a circuit of similar resistance but without appreciable self- 
induction. Also, the effect does occur on the primary 
as well as on the secondary, and although the inductance 
of the primary circuit is greater than that of the secondary, 
the ampere-turns are the same in each case. 

“J, A. V." suggests that the magnetising current is 
nearly in step with the impressed E.M.F., and consequently 
the back E.M. F. will lag nearly 90deg. behind the 
impressed E.M.F., so that the lag at switching in may be 
less than after the current has attained normal con- 
ditions. Surely the flax must be 90deg. behind the 
impressed E.M.F., and the back E.M.F. 90deg. behind the 
flax, 80 as to be in opposition to the impressed E M.F., 
one component of the current will be in phase with the 
flux, the other will be in phase with the impressed E M.F., 
supplying energy to provide for hysteresis and othor losses. 

“H, A. C." also falls into the error of assuming that 
self-induction does not exist, or may be neglected at the 
commencement of the flow of current in an inductive 
eireuit. | | 

The observations of “A. N. A.” regarding noise agree 
with my own experlenee, and he remarks his old trans- 
formers are more noisy than modern types. I had found 
the same and had thought it was due to the use of butt 
joints in the old types, which are now replaced by over- 
lapping joints, but possibly his suggestion as to the greater 
hardness of the iron is the real reason. 

I now put forward my own ideas on the subject, and I 
hope they will be criticised unsparingly if incorrect. | 

When a transformer is disconnected from the circuit, if 
the circuit be broken at the time when the magnetic flux 
is at or near its maximum the core will be left with a con- 
siderable amount of residual magnetism. Now let the 
circuit be closed again on either primary or secondary 
when the curve of E.M.F. is rising in such a direction . 
that the resultant current will increase the residual 
magnetism. The time constant law 


ET 
e-2(.. E) 


shows that the lower the inductance becomes the more 
quickly will the current attain its full value. The coefficient 
of self-induction is proportional to the number of lines 
added to the cireuit with unit magnetising force. A given 
magnetising force acting on an iron core which is already 
magnetised will not produce such a great increase in the 
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number of lines of force as it would do in the case whore 
the core is in a neutral state, for the iron will be brought 


up to approximately the same maximum induction in each 


ease, provided that the maximum B is greater than the 
residual B. Where the core is magnetised the increase 
is from residual to maximum, whereas in the other case the 
inerease is from zero to maximum B. : | 

Therefore the coefficient of self-induction will be less 
than normal and the time constant will be lower, so that 
the current will rise more rapidly and tend to attain an 
excessive value producing a flux also greater than usual. 
This flux discharging as the current wave falls will tend to 
prolong the value of the current in a positive direction, and 
the negative current wave will not attain so high a value 
as usual, the flux also being lower, the succeeding positive 
wave will again be abnormal, and the effect will probably 
die away in 10 or 20 phases. For example, taking the 
magnetic data from Ewing's soft-iron ring curve (p. 72), a 
transformer with a maximum magnetlsing force of 6 will 
have à maximum B of 10.000, and if disconnected at that 
value will have a residual B of 8,000. Now, a magnetising 
force of 6 is applied again to the core in the same direc- 
tion, and the induction in the iron rises to the value of 
10,000; thus as only 2,000 lines per square centimetre 
are added to the circuit, the coefficient of self-induction is 
reduced ia the ratio of 10,000 to 2,000. This causing a 
reduction in the time constant the current increases more 
rapidly than normal, and then goes on increasing the 
magnetising force beyond 6 until L is sufficiently increased 
for à balance to be obtained. 

The E M.F. curve at the terminals of. the open-circuited 
eoil will also be distorted. 


In the attached figure an attempt is made to embody 
these ideas in curves; the dotted curves represent the 
normal conditions and the full curves the rush current and 
flax when the circuit is closed at such a time that the 
incoming current tends to increase the residual magnetism. 

Some experiments were made on a 30-kw. Ferranti to 
endeavour to confirm these suggestions. An ammeter 
placed in series with the secondary, with the primary. 
open, gave the most vigorous kicks at those times when 
the transformer vibrated to the greatest extent. A large 


magnetising direct current in series with some lamps was | 


applied to the primary; when taken off and put on in 
the same direction, the ammeter came up and the lamps 
incandesced apparently at once. When taken off and put 
on in the reverse direction. it took about one second for 
the ammeter to reach its fall reading and the lamps to 
come up. There was no doubt as to the increase in the 
time constant with the reversed current.— Yours, etc., 
Jan. 20, 1906. H L. M. 


MUNICIPAL APPOINTMENTS AND TESTIMONIALS 


SIR —Kindly allow me to point out what is a great 
injustice to employés in corporation electricity departments. 
It is a very common thing for a competent man to make 
application for a post that may be advertised and yet not 
receive any reply, either personally or through the tech- 
nical journals, The reasons for this may be many, but I 
will give one that came under my notice a few years ago. 
In a certain corporation a man employed as electrical fitter, 
with a good technical training and a thorough practical 


experience extending over 18 years, made application for a 
post as shift engineer, and as the resident engineer would 
not give him a testimonial embodying his abilities for such, 
he had to rely on whatever reference he might send to the 
engineer to whom he made the application. This engineer 
knew the applicant as a competent workman years previous 
to him rising to the position as a chief. The reference sent 
on was to the effect that the applicant was a good steady 
workman, but in no way competent to undertake the 
position as shift engineer. It is very evident that if 
this said resident engineer had basen served with the same 
sauca by his late chief, he would never have been in the 
position to give any workman a reference. I am well 
aware of the fact that there are very few who do not con- 
sider that they are competent for much higher positions, 
but there are exceptions, and when a chief finds he has got 
a thoroughly competent workman in his employ, he should 
be considered when a vacancy occurs for a higher position, 
or else give him a testimonial during his present employ 
that will stimulate his progress under some other 
employer. I will give herewith one of my own personal 
experiences whilst in the employ of a corporation about 
eight years ago. Being desirous of making application 
for a better position, I asked for a testimonial for 
the two years that I had been in their employ, and was 
informed that he (the chief) did not giva testimonials to be 
carried about. Let me here say that it was only on the 
production of a testimonial from my previous employer 
that I obtained the appointment with the above. As will 


| be seen from the above, I have no reference whatever to 


show for that two years, although I held a responsibie 
position in charge of an electrical repair shop and the 
control of a large number of workmen. My opinion is 
that where a testimonial is not given in person, such testi- 


| monials in many cases impede rather than stimulate the 
| progress of the applicant. 


Such may be seen in municipal 
electrical undertakings every day, where the workmen are 
pooh-poohed for valuable suggestions they may make in 
relation to certain work, only from the sense that a work- 
man's abilities and progress are deep reflections on their - 
own incompetence.— Yours, eto., | 

| J. GUILDFORD HALLIWELL. 
Manchester, Jan. 22, 1906. | 


ARMATURE COILS AND NITRIC ACID. 


SIR,— Referring to Mr. Patchell’s reply to the letter I 
addressed to you on the above subject in your issue of the 
22nd ult., may I be allowed to point out that Mr. Patchell 
is certainly under one misapprehension in this matter— 
namely, that his criticisms have given rise to ill feeling. 
This is certainly not the case so far as we are congerned, 
As a matter of fact, we regret very much that, on account 


of the manner in which the matter was raised by Mr. 


Patchell, we had no alternative but to take notice of it, and 
to give the utmost publicity to the true facts of the case 
with the help of the technical Press. 

As for the reply itself, I will leave it to those who have 
followed this matter to form their own opinion as to 
whether the interpretation I aud others gave to Mr. 
Patchell’s remarks was correct or not, and as to whether 
there was justification for objecting to these remarks, 
The whole point of my letter is fully borne out by Mr 
Patchell’s reply—namely, that, without knowing the facts 
and details of the case, Mr. Patchell advances certain 
opinions as to the causes of the trouble (which causes, as 
a matter of fact, have never been in doubt), and that 
these opinions, if allowed to go uncontradicted, do a 
grave injustice and injury to the builders of the machines, 
who, I may take this opportunity of stating, were pioneers 
in three-phase work, and were building 10,000-volt thrae- 
phase plant at least seven years before the Bow plant was 
thought of. 

In reflecting on this matter, I recall the remarks of a 
well-known American engineer made during the discussion 
on an (American) institution paper not loog ago. In desling 
with an allied subject (A.LE.E. Journal, vol. xxii, p. 369), 
he stated : 


‘ The building and testing of high-tension apparatus, trans- 


| formers or generators, isan extremely intricate and compli- 
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cated problem, and no person who has not worked on a design 
and used such material can have any real appreciation of the 
difficulties involved." 
These remarks are certainly applicable to the present case, 
and I doubt if few outside manufacturing circles really 
realise what it means to build two-phase plant at what 
is practically 15,000 volts for climates such as that of 
London. | 

I read Mr. Duddell's remarks on the question at issue 
between Mr. Patehell and myself with great interest. 
They show a real knowledge of some important considera- 
tions which have to be taken into account in connection 
with the question of the slot insulation of such high-pressure 
machines. In this connection I would like to point out 
. that the slot insulation in the Willesden alternators 
never gave the slightest trouble in itself ; the whole trouble 
at Willesden was due to the destruction of the insulation 
of the individual turns by the formation of nitric acid. 
And this in spite of the fact that the conductors were 
heavily braided, aud that the pressure between adjacent 
layers never exceeded 14 volts. Apart from Mr. High- 
field, it would appear from the report of the discussion on 
Mr. Patchell’s paper, that not one of the speakers (the 
author of the paper included) properly appreciated this 
point—namely, that the slot insulation never gave any 
trouble, and was not acted upon chemically as far as we 
know, and that the breakdowns which occurred were due 
solely to the short-circuiting of adjacent turns, with the 
consequent burning and damage to the slot insulation.— 
Yours, eto., A. C. EBORALL. 

London, Jan. 22, 1906. 


ELECTROMAGNETIC INSTRUMENTS. 


SIR,—On reading through the “ Answers to Questions ” 
in the supplement of the current issue of your paper, I notice 
that in the last paragraph of the answee to Question 
No. 834, by E. P. Hollis, p. 10, a statement is made to the 
effect that the induetion in the iron of ammeters of the 
electromagnetic type is kept low, and that conseqnently 
the induction is directly proportional to the current. 

This statement is, however, not quite correct. It is true 
that the induction in the iron of this type of instrument is 
usually kept low, but at low values the induction in iron 
varies approximately as the square of the current. Hence 
it is that there is a small part at the commencement of the 
scale left uncalibrated, the scale tending to be one of 
squares. The remainder of the scale is, however, usually 
opened out and made approximately proportional, by suit- 
ably controlling and balancing the movement. 

The object of keeping the induction in the iron low is 
twofold: (1) in order to keep the hysteresis as low as 
possible, and (2) so that the instrument shall indicate 
R.M.S. values instead of average values of the current. It 
will be known that instruments of this type are now con- 
structed to indicate correctly on either direct-current or 
alternating-current circuits, their accuracy being practically 
independent of the wave-form or periodicity of the circuit 
For the instrument to be independent of wave-form it must, 
of course, indicate R.M.S. values of the current—that is to 
say, the induction inthe iron must vary as the square of 
the current—and by reference to any B-H curve for iron, 
it will be seen that at low values the induction, B, varies 
closely with H?.— Yours, ete., A, E. MOORE 

Manchester, Jan. 25, 1906. 


QUESTION No. 833. 


Sır, —Pleaso allow me to correct a slip in my answer to 
Question No. 833, which appeared in your issue of Jan. 12. 
The abscissa of Curve 6 is labelled *power-house"; this, of 
course, should be “ power factor."—Yours, ete, H.E H 


APPOINTMENTS VACANT. 


Electrical Draughtsman, Hackney Borough Council, Salary, 
£150 per annum. Applications by Jan. 29. 
Improver, Acton Urban District Council Electricity Works. 


Applications by noon on Jan, 30, 


THE ELECTRIC TRAVELLING CRANE. 
BY F. H, D. 


The electric travelling crane, which is now a familiar 
sight in most workshops with any pretensions to sizə or 
modern equipment, has attained its popularity by reason of 
the increased facilities that it offers for the rapid and efficient 
handling of heavy masses—facilities that cannot be equalled 
by hand working or by any other form of power at the same 
cost, 

The old style of workshop power crane carried a separate 
steam engine and boiler, whereby the necessary motions were 
speedily and, compared with hand power, economically 
obtained, but at the expense of difficulties in connection 


"with fuel and water supply, and some risk of fire owing 


to its close proximity to the roof. The electric motor 
possesses none of these disadvantages, and being, in addi- 
tion, considerably more economical and flexible than any 
small boiler and engine combination can ever be, from 
the moment of its introduction to this kind of work prac- 
tically monopolised the field, with results that, to judge 
from the extended use of electric travellers, must be 
eminently satisfactory. 

It is not going too far to say that in several workshops 
the desirability of attaining the economies that electrical 
travellers only can give has been the deciding factor in the 
installation in toto of electrical driving, the traveller being 
of all workshop machinery the one that benefits most by 
electrical operation. : 

Although various makes have each their distinguishing. 
features, and often differ widely in details of construction, 
they are in the great majority of cases alike, in that three 
different motions are provided for—one for hoisting, one 
for traversing, and one for longitudinal travelling. In 
addition, another high-speed hoisting arrangement is some- 
times added for dealing with small weights, but this is a 
refinement that, though amply justified, is more the excep- 
tion than the rule. | | 

The methods of applying electricity to these operations 
are two in number, being known respectively as the one- 
motor and three-motor systems. In the first the different 
motions are obtained from the single motor by the aid of 
friction clutches or shifting belts, which, in conjanction 
with the necessary variable reduction gear, tend to some 
complication in the mechanial parts. Oa the other hand, 
the electrical equipment is essentially simple, being con- 
fined to a plain shunt or compound wound motor that 
is kept continuously running in one direction at à constant. 
speed, and an ordinary starting resistance ; also sometimes 
a shunt regulator, in order to aliow of a certain amount of 
speed variation by adjustment of the motor fields. It is 
thus seen that in this case the operator's attention is solely 
confined to the manipulation of mechanical gearing, little 
or no use being made of the electrical part for regulation 
of any sort. 2 

For small or irregular work the single-motor system has 
advantages. It is the cheapest in capital cost by a con- 
siderable amount, can be easily fitted to any hand or 
mechanical power crane at low expense and with little 
alteration to the working parts, and has no electrical gear 
fn the shape of complicated controlling or reversing 
switches to go wrong. The inherent disadvantages, how- 
ever, outweigh these considerations for work of any 
magnitude. The time lost in operating the gearing is 
considerable, and the latter, being anything but simple in 
its nature, is liable to give trouble, and at the same time 
does not afford much scope in the way of variable speed, 
being generally limited to two gears. 

As for maximum efficiency, hoisting should be carried 
out at a speed varying inversely with the weight. This 
is obviously a disadvantage, and one that can only be 
overcome by the introduction of several gears at greatly 
increased cost and complication in working. Again, it 
is best to reverse the motions by altering the direction 
of running of the motor, but by this system they can only 
be reversed independently, not concurrently, and as it is 
frequently desirable to operate all three motions at once 
and in any direction, complicated mechanical gearing must 
be introduced. | | 

All these points tell against the single-motor equipment 
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for conditions such as are met with in the ordinary work- 
shop, and lead to the conclusion that the extra cost and 
electrical complications of the three-motor crane are amply 
compensated for by the greatly increased flexibility and 
efficiency obtained. Hoere the three motors are fixed, one 
at the extreme end of the crane for longitudinal travel 
and two on the crab for hoisting and traversing respectively. 
They are of different horse-powere, and should be indepen- 
dently designed in detail for the particular work they have 
to do, but as the conditions of their work are very similar 
to those under which a traction motor operates, they are 
in all cases series wound. 

By this winding a great advantage is obtained over the 
single-motor crane, the motor of which must run at a con- 
stant speed and possess a shunt winding. The series 
motor fulfils all the desired conditions; it has a large 
starting torque and quick acceleration, and, moreover, 
automatically varies its speed inversely in proportion with 
the load, taking time over a heavy weight, lifting a lighter 
one rapidly, and lowering the empty tackle at a high spsed. 
Delicate variations and reversal of motion are, if desired, 
quickly and easily obtained by controlling resistances and 
switching arrangements, which, although somewhat weak 
points, may be relied upon if carefully designed and 
attended to. All mechanical gear or belting for speed 
regulation or reversing is entirely absent, the motors being 
coupled direct through reduction gearing, and all three 
may be easily operated at one and the same time in any 
direction. 

It is clear that such arrangements have great advantages, 
the chief of which is that the operator has Instantaneous 
control over every movement of the crane, and can so pro- 
portion them as to secure speed and economic results that 
would be impossible with the single-motor traveller. The 
operation of a three-motor crane by a skilled man affords 
.& sight that must convince the greatest sceptic of its time 
and labour-saving powers ; and, although it may cost more 


in original outlay than the single-motor type, when there | 


is work to keep it well employed, as there is in the average 
fitting shop, the excess of first expenditure is outweighed 


by the greater efficiency. As a matter of fact, for large | 


powers this greater cost bogey practically disappears, 
being absorbed in the heavier cost of gearing, which 
increases in a greater ratio than that of the electrical 
work, power for power. 
_ The question of brakes with a three-motor equipment 
is a very important one, owing to the fact that a series- 
wound motor if too lightly loaded will attain a great 
speed and possibly end by wrecking itself.. This occurrence 
is automatically provided for in the hoisting motor by 
means of an electrically-operated brake attached preferably 
to the working end of the spindle, and so arranged that 
when little or no current js passing through the motor and 
the coils of the brake mechanism which are in series with 
it the retarding effort is at a maximum, and consequently 
the motor in lowering is acting against the brake and does 
not attain a high speed. The reverse happens in lifting, 
for directly the motor starts its work a large current flows 
through it and the brake coils, which now raise the blocks 
or band from the surface of the pulley and allow it free 
movement. A switch is usually provided for putting the 
magnetic gear out of use, so that in lowering a great weight 
the brake is on full power all the time. | 

Shunt windings have been employed for this mechanism, 
but they can necessarily give only a positive “off” and 


"on" action, and consequently are suitable only for | 


emergency, such as the failure of the current when lowering 
a heavy weight. They possess no advantage over the 
serles-wound brake coil which is equally as effective in 


emergency, and, in addition, have to be combined with. 


4 hand-operated brake for obtaining various degrees 
resistance. 

The shunt-wound motor of the single-motor equipment 
is capable of exercising a retarding effect on a falling load 
by reversing its operation and generating a current which 
is returned to the feeders, and when this is arranged for, 
excessive speed upon lowering becomes impossible. Varia- 
tions in speed of lowering are obtained by the usual hand 
‘brake. 

. All methods of controlling direct-current electrically- 


of 


operated cranes are essentially rheostatic, and differ only 
in the type of variable resistance used. The commonest 
form is the liquid controller, and all others take the shape 
of wire resistances divided up into suitable proportions, 
with or without a magaetic blow-oub arrangement to 
suppress the arc as the switch passes from stop to stop. 
The relative merits of liquid and wire resistances for 
this work is a point upon which there appears to be little 
agreement, and possibly there is really not much to 
choose between them when everything is taken into con- 
sideration. 

The question may be looked upon as primarily a matter 
of expense. The liquid resistance—consisting as it does of 
a pot filled with a solution of caustic soda, a fixed 
electrode at the bottom, and a movable hanging one, with 
its suspension passing over a pulley or fixed to a rocking 
beam—is essentially simple and very cheap; the wire 
rheostat, with its several contacts, insulators, iron frame, 
etc., is dearer, especially if fitted with magnetic blow-out 
arrangements. For convenience and safety in working the 
latter is undoubtedly the best, as it requires no attention, 
and may be arranged go that the reversing switch is inter- 
locked with the main rheostatic control in such a manner 
as to preclude its use when the latter is in any position 
but the “off.” | 

With the magnetic blow-out attachment no trouble is 
found with sparking at the contacts, and the controller 
may be operated many thousands of times without showing 
appreciable signs of wear. The liquid switch takes up less 
room than the above, which is a feature of some value in 
small cranes, but is needs more or less constant attention 
in the way of replenishing the solution and keeping it at 
its right degree of alkalescence. Perhaps its greatest 
advantage lies in the fact that, as it gives a perfectly 
smooth speed variation, all operations are entirely free from 
jerks and strains, which result cannot be attained by any 
wire resistance or controller that is divided up into stops. 

It will generally be found that for large cranes the 
magnetic blow-out controller is the thing, as the extra 
expense does nob tell much on the total; but for compara- 
tively small or infrequent work the advantages in cost and 
size of the liquid resistance are pronounced and sufficient 
to justify its adoption. 

The ease with which power is supplied to a travelling 
erane by electrical methods is one of the chief factors to 
have influenced their extensive adoption. With direct 
eurrent, all that is necessary are two bare wires or strip 
eonduetors supported by insulators on the wallor one of 
the main girders, the crane being supplied with suitable 
brushes or trolley wheels that pick up and return the 
current, The whole arrangement is so simple and obvious 
that it needs little description, and it is only necessary to 
emphasise the facts that the collecting gear should be 
thoroughly flexible, so as to take up any irregularities in 
the motion or placing of the conductors, and the whole 
cf such a construction as to preclude the possibility of the 
circuit being broken by the collector leaving the feeder. 

The wiring to the erab motors may be best carried out 
by the aid of ordinary trolley wire running in collecting 
hooks, and suspended at the two ends through a tension 
arrangement. The span being in all cases limited, no 
support is needed in the middle, and if used would 
preclude the adoption of the efficient hook collecting 
arrangement. 

So far, mention has only been made of the direct- 
current motor for travelling crane operation, but alternat- 
ing currents of single, two, and three phases have all 
been used for this parpose when conditions have rendered 
it necessary or desirable. A practical consideration may 
leave out single and two phase, as neither are used to any 
extent, particularly the former, owing to disadvantages in 
operation and cost respectively. This leaves the three- 
phase motor, which is eminently suited to the work in some 
ways more so than its direct-current rival. Briefly, its 
advantages are the absence of a commutator and sparking, 
simplicity in switching gear, large starting torque, ease of 
speed regulation, and economical and automatic braking 
by returning current to the mains when lowering a heavy 
load. In all these respects it is in every way the equal 
of the series-wound direct-current motor, and it is surpris- 
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ing that the operation of workshops by three-phase power 
has not made more progress in this country at any rate, 
considering that by its introduction considerable economies 
may be effected in capital outlay over the direct-current 
system, and, moreover, that three-phase motors are more 
suitable in every way to withstand the extremely rough 
usage that they invariably meet with in this branch of 
industry. 


ELECTRICAL TRAMWAYS AT BOLOGNA 


Electrical traction has been substituted on the urban 
lines of Bologna, in place of the horse tramways, by the 
Thomson-Houston Company, and has now been working 
satisfactorily in the streets of the city for some few months. 
The network has been Increased from 14 to 17 miles in 
length, with a total track length of 25 miles. Inside the 
city area the rails used are 15m. in length, weighing 871b. 
per yard, and outside the city boundary 62lb. per yard, 
the latter being carried on wooden sleepers. Falk bonds 
are used throughout. 

The central station is built outside the city near the 
suburb of Zucca. There are four Lancashire boilers fitted 
with corrugated flues, the heating surface of each being 
700 square feet, capable of delivering 2 800lb. of steam 
per hour at a pressure of 12. atmospheres. B-hind each 
boiler a superheater is located, raising the temperature of 
the steam to 300deg. The heated gases leaving the flues 
enter an economiser, composed of 160 tubes, having a 
surface of 1,600 square feet, thence passing on to the 
chimney, which has been built toa height of 164ft. The 
boilers are supplied by two steam-pumps, one driven by 
steam and the other by an electric motor. The steam- 
piping is provided with an arrangement of valves so that 
either boiler or any portion of the pipiog can be cut out 
from the rest of the system. The machine-room contains 
three sets of direct-coupled engines of 325 hp. with 
225-kw. dynamos. The engines are of the horizontal com- 
pound tandem type, worked at 125 r.p.m. The condensing 
apparatus is fixed below the machines, with vertical air- 
pumps immediately under the low-pressure cylinder. The 
water from the condensers is conveyed to a cooling tower 
and maintained in continual circulation. 

The generators are made by the Thomson-Houston Com- 
pany, and excited with shunt winding only. They work in 
parallel with a battery of accumulators without any inter- 
mediary boosting device. At no load the dynamos give a 
tension of 600 volts, and they are so constructed that their 
characteristic curves indicate satisfactory working with the 
accumulators. The latter consists of 500 cells, each of 
350 ampere-hours capacity. All the containing vessels are 
made sufficiently large to allow more plates being subse. 
quently added to bring up the capacity to 500 ampere- 
hours. A booster is installed so that at regular intervals 
an overcharge can be given to the battery. The switch- 
board consists of three panels, one for each of the gene- 
rators, one panel for the booster and accumulators, two panels 
for the feeders, and one other panel which our Continental 
friends call the totaliser—a term which fairly accurately 
describes its purpose. | 

T wo underground cables, each of 0°75 square inch section, 
insulated with fibrous material, protected with lead and 
steel armouring, are used for the transmission of the 
current from the station, Usually both of these cables are 
in service, but one alone is sufficient in case of avcident. 
At about half their length a section box is connected, and 
another at the extremity. From these cables of 0'4 square 
inch section convey the current in either direction to the 
overhead line. The overhead lineisconatrueted of 0°08 square 
inch hard-drawn bronze wire, carried by poles with trans- 
verse supports, or in some cases by rosettes fixed to 
the facades of the houses, giving an average height of 
18ft, to 20f6. from the rail level. Section insulators, with 
switches, are fixed at the various points, so that any section 
may be easily cut out. 

The cars are the same type as those in Milan. 
They contain seats for 20 passengers and standing room 


for 15 others. Usually 48 of these are required for the j Jan, 10, 1906. 


traffic, and seven others are kept in reserve, but this number 
is being increased as rapidly as possible. To meet the 
immediate demands, some of the cars pull the old vehicles 
previously drawn by horses behind them as trailers. The 
car depót, which is being built by the side of the generating 
station, will have room for 120 vehicles. It is constructed | 
with two inspection pits, and accommodation for stores; 
also a repair shop. 

As the current reaches the figure of 1,000 amperes, 
auxiliary rails of 62lb, per yard have been laid alongside 
the line near the generating station to increase the electrical 
conductivity otherwise available, and thus reduce possible 
damage from electrolysis. There are no important novelties 
introduced in the installation, but it is satisfactory to note 
that every part was found to be in perfect order, so that 
the whole system was started up and set to work in a useful 
and systematic manner without any drawback. 


STORAGE BATTERIES AND THEIR APPLICATION 
TO PUBLIC INSTITUTIONS.* 


BY FRANK CRAWTER, A.M.I C.E. 


Notwithstanding the title of this paper, it will perhaps 
be not out of place to consider very briefly some of the 
details of the construction of accumulator plates before | 
passing on to their application. Tho earlier types of plates 
were of the Faure or pasted type, consisting of thin cast 
grids with interstices of various sizes and shapes, into which 
the active material was put. These plates were usually 
worked at very low rates for both charge and discharge, 
and if these rates were exceeded to any appreciable extent 
considerable damage resulted. The pasted plate was 
followed by the Pianté type, in which the active material 
was formed directly on the surface of the electrodes by 
electrolytic action, and modern development has followed 
more on these lines than on the pasted type, and the 
endeavour of manufacturers has been to produce a plate 
which, while being mechanically strong, shall have its 
active.material so disposed as to allow of the maximum 
output per ton of lead employed, without sacrificing the 
life of the plate in trying to secure that end. With 
this object, many and varied designs of plates have been 
turned out in which the surface of the lead, which is 
afterwards to be coated with active material, is 
erimiped, grooved, corrugated, and ribbed in order to 
increase its area, and various makers have courteously 
provided samples of their manufactures which are before 
you this evening, and aptly serve to demonstrate the very 
latest practice in this direction. The reason why modern 
designs trend particularly towards the improvement and 
perfection of the Planté type plate is that the demands 
upon & storage battery are becoming ever more onerous, 
and the thin pasted positive plate is but ill adapted for 
heavy work. It is not many years ago that to discharge a 
battery completely in from three to four hours was the 
heaviest rating that was expected of it, and that it was 
capable of performing, but to-day modern requirements 
demand that a battery shall be capable of withstanding a 
complete discharge in one hour, and short discharges at 
even higher rates than that. 

With this very brief introduction, we will pass on to 
consider the conditions under which a storage battery is 
applicable to a public institution. The points to which 
attention should be directed in forming an opinion on the 
matter are (1) the character of the load, (2) its variation, 
(3) its duration. If, on looking into point (1), it is found 
that a purely lighting load is to be handled, it behoves 
us to inquire further whether the difference between 
the mean and the maximum load is sufficiently great 
to render it desirable to take the peak load on a 
battery of accumulators, or to start up additional gene- 
rators a8 the load comes on, and the decision on this point 
will be largely influenced by the next point—namely, the 
duration of the load. In the great majority of cases it 
will be found that with a purely lighting load in a public 
institution the useful function of a battery of accumulators 
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will be primarily to supply current at such times as the 
total load is insufficient to be taken economically on one of 
the generating sets, and to act as a stand-by in case of 
breakdown, should such unkappily occur to one of the sets 
while running on load. Let us take, for instance, a 
hospital or asylum to illustrate the point. At this time 
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of year (January), the corridor lights will be wanted 
about 4 pm., and the lights in the wards, offices, etc, 
will rapidly follow, so that by 430 or 445 the plant 
will be dealing with the maximum load of the evening 
(unless, perhaps, there be some extraordinary load, such 
as an entertainment, afoot), and this will probably con- 
tinue until about 9 or 930, according to circum- 
stances, when the load will rapidly fall away, until at 
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the battery, which should be of sufficient capacity to deal 
with it EOM, until itb bids agaln to rise at dusk 
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above may be very different indeed to. 


POSITIVE BUS BAR 


“LIGHTING: 


POWER. 


ii 


f 


3 


NECATIVE BUS 


Fig, 3. 


many members present have to deal, bub the point which 
the author desires to make is, that only under exceptional 
circumstances should the generating pen be shut down 
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10 p.m. it may be only 30 per cent. of the maximum, 
and at 10.30 still lower, At about this time the 
generating plant can be shut down and the load put on to 


regularly at times of T load, and the battery be 
used as the sole source of current supply, as is sometimes 
done. This course demands a battery considerably larger 
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than would be necessary if the generating plant were run 
during hours of maximum load, requires longer hours of 
running, and is uneconomical in many respects. 

Where a combined lighting and power load has to be 
dealt with, the function of the battery, in addition to those 
mentioned above, will be to ensure that the variations of 
the power load do not affect the voltage of the lighting 
circuit. It sometimes happen that one or more electric 
lifts are installed, and unless means are taken to prevent it, 
the sudden starting and stopping of them causes fluctuations 
in the lights which are apt to be distressing. This effect 
becomes accentuated if the current for the lift motors is taken 
from the lighting mains. The rushes of current for the lifts 
may cause a drop in voltage due to the ohmic resistance of 
the cable, notwithstanding that the ‘bus-bar pressure is 
constant. This, of course, can be obviated by the use of 
separate mains for power purposes. But it may be found 
that the fluctuations in voltage from the starting of the 
lift motors, or variation in load on other motors, may be 
due to variations of the voltage of the generator, and, as 
before stated,a battery in parallel can be usefully employed 
to even up the fluctuations and prevent the voltage of the 
lighting circuits from being appreciably affected by them. 
It must not, however, be forgotten that if the load which 
the battery may be called upon to take when assisting the 
generator is such that even temporarily it approaches a high 
rate of discharge in comparison with the total capacity 
of the battery installed, that the voltage across the 
terminals of the battery itself will fall, on account of the 
high discharge rate that the battery is giving, and that 1t 
will in consequence not be able on that account to give any 
material assistance to the generator, unless the generator 
voltage drops more quickly than the battery voltage, but this 
imagines a condition of affairs which cannot be seriously con- 
templated in connection with a modern electric lighting plant. 
It becomes imperative, therefore, that a battery in parallel 
with a lighting generator, in order to relieve same of 
any flactuations in voltage due to a rapidly changing load, 
must be of such size that the current output of the battery 
shall not cause any heavy drop of potential across its 
terminals. Fig. 1,0n the wall illustrates in a graphic 
manner how the voltage of a cell drops gradually at 
different discharge rates when these are taken continuously, 
and Fig. 2 shows the sudden fall in voltage that occurs 
when a heavy discharge is suddenly taken out, and also 
- how the potential rises again when the load is removed. 
It will readily be seen that a battery which dropped its 
pressure as shown in Fig. 2 would be of little use for 
assisting a generator to maintain a constant voltage, and 
while the variation in load which is represented is heavier 
than is usually met with in combined lighting and power 
plants, it will serve to demonstrate the point the author 
desires to make. 

Now, since the battery itself suffers no detriment from 
a high discharge rate, it is evident that if the drop in 
voltage could be compensated for, it would be at once 
possible to obtain from a battery of a given size much 
more work than would be otherwise practicable, and by 
installing a “booster” this desirable object is attained. 
It will not be out of place to say something here regarding 
this word “booster,” of which a good deal is nowadays 
heard, and the source of which is to many obscure. The 
origin of it is due to an expression used by the negro races 
in America. When mounting a horse or a mule they will 
hold out one leg and ask for a '* boost" or leg up, and this 
title was applied to the machines which assist the voltage, 
or give it a “leg up.” Fig. 5 shows diagrammatically a 
booster and battery arranged for a combined lighting and 
power circuit. It will be noticed that while the negative 
"bus is common to..both, the positive bus bar is split, the 
lighting side being nearest the generator, and the booster 
between the lighting ’bus and the power bus. The shunt 
and series coils on the booster can be adjusted so that when 
the power load is at zero the battery is being charged at a 
predetermined rate, and when the power load comes on the 
booster makes the battery discharge and take the flaccua- 
tions, thus preventing the load coming on the generators. 
Fig. 4 shows the result obtained from the combination. in 
actual practice. — 

It should be noted that the necessary voltage to charge 


the cells is obtainable through the strength of the shunt 
coil being greater than that of the series coil when the power 
load is light, and thus glving the necessary voltage for 
charging. The author desires to draw attention to this 
point becaure the idea is ofttimes held that when a generater 
working on a variable load is arranged with a battery in 
parallel it is capable when the line load falls off of auto- 
matically charging the battery, and thus maintaining a 
fairly constant load on the engine. A glance at Fig. 1 will 
make it clear that there is an appreciable difference between 
the voltage of & cell when dischargiog and when on charge, 
and but little reflection is required to demonstrate that no 
appreciable amount of charge can be got into a battery 
without raising the pressure across its terminale, and unless, 
therefore, the voltage of the generator is very unstable it is 
not practicable that a battery in parallel should get much 
of a charge at the same time that the generator is running 
on to a constant-potential circuit, 


(To be continued. ) 
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| FRIDAY, JAN, 26, 
Automobile Show, —At Orystal Palace. 


Electro-Harmonic Society,—At 8 p.m., Smoking concert at 
Holborn Res:aurant, 


Royal Iastitution,—At 9 p.m., lecture on '' Walter Pater," by M”, 
A, O, Benson. 

Junior Institution of Engineers.—At 8 p.m., at the Westminster 
Palace Hot), honorary members’ lecture of the twenty-fifth 
session, '' Notes on Boiler Trials,” by Prof, J. D. Cormack, B.S3. 

North-East Coast Institution of Eagineers and Shipbuilders. — 
At7 30 p.m., third general u esting (at Lir. and Phil., Newoastle). 


Institution of Civil Eugineers (Students' Section) —-At 8 p.m., 
“Prince of Wales Pier, Falmouth," by Mr. T. R Grigson ; aad 
'* Ferro-Ooncrete Pier at Purfl et,” by M^, H. O. H. Etheridge, 

Physical Society.—At 5 p.m. Papers t» be read: '' The Isothermal 
Distillation of Nitr: gen and Oxygen and of Argon ard Oxygen,” 
by Mr, I. K Íoglis; ''Oa the Use of Chilled Cast Iron for Por- 
manent Megnets," by Mr. A. Campbell; '‘ Experiments cn the 
Propagation of Longitudinal Waves of Ms gnetic Flux along Iron 
Wires and Rods,” by Prof. T. R. Ly:e aud M-. J. M. Baldwin, © 

SATURDAY, JAN, 2f. 

Junior Institution of Engineers —At 3 p.m., visit to the engineer- 
iag laboratories of University College, during which Prof, Oo; mack 
will demor strate 1h3 methods of conducting a ‘oiler trial, 

Municipal and Allied Foremen’s Provident Association. — 
Four h annual dinne”, Holborn Restauranr. 

Iostitution of Electrical Engineers.—At 3 p.m., students’ vii 
to G.P.O. Central Telephone Exchange, 

MONDAY, JAN, 29. 

Institution of Civil Engineers,—At 8 p.m., ' Th» Railway G. ux 8 
of India," by Mr, Frederick Robert Upcott. 

Society of Arts.—At 8 p.m. (Cantor Lecture), '' Modern Warsh ps," 
by Sir William White, K,O.B., F.R.S. (Lecture I.) 

Old P. and O. Electrical Engineers.—At 5 p.m., meetirg of 
O;d Batti-Wallahs at Wis inghcuse-building, Norfolk-stiest 
Strand, W.C. 

TUESDAY, JAN. 30. 

Institution of Civil Engineers.—At 2.50 p.m., students’ visit to 
the Greenwich generating station of the Londen Oounty Ocurcil 
electric tramways, te 

Society of Arts.—At 8 p.m. (Applied Art Section), '* The Ohemistry 
ot the Painter's Palette,” ty Prof. J. M, Thomson, LL.D., F. R.8. 

Institution of Electrical Engineers (Manchester Local 
Section).—At 7.30 p.m., '"Gas-Esgues applied to Ectric 
Driving,” by Mr, J. Atkinson. 

WEDNESDAY, JAN. 5l. 

Society of Arts.—At 8 p.m., ordinary meeting, '' The Garden City 

and the Cheap Cottage," by Mr. T. Adama, 
THURSDAY, Fes. 1. 

Society of Arts.— At 8 pm. (Howard Lecture), ''H gh-Speed 
Electric Mackisery, with special Referance to Steam - Turbine 
Machines" by Prof. Silvanus Thompson, D.Sc., F.RS. 
(Lecture IIT.) 

Civil and Mechanical Engineers’ Society, — At 8 p m.,'' Dest: uc or 
By. Products,” by Mr, F. L. Watson. 

Fripay, Fes 2. 

Junior Institution of Eogineers.—At 8 p.m., at tLe Westmirster 
Palace Hotel, paper on ‘‘Some Recent E'e trical Hogineering 
Measuring Instruments, by Mr, Kenelm Ejgcumbe, M I.E E, 

* SATURDAY, FED. 3, 

Institution of Electrical Engineers (Glasgow Local Section), — 

Smoking concert, 
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TRADE NOTICES AND NOVELTIES. 


simplex Conduit. 


A small pocket list recently issued by the Simplex Steel 
Conduit Company, Limited, Westinghouse- building, Norfolk- 
street, Strand, W.C., includes particulars of the latest additions 
to the company's system, as well as the prices of their ordinary 
The accompanying illustration (Fig. 1) 


and screwed material. 


FIG, 1.—The Simplex Universal Watertight Junction Box, 


shows the Simplex universal watertight junction box. This 
box is cast with a raised boss in a central position on each side. 
Any or all of these bosses can be bored or tapped for screwed 
conduits, and the same box can be used either for drawing 
through T jointing or intersection purposes. Figs. 2 and 24 


SECTION SHOWING 
CONSTRUCTION 


Fic. 24,—Simplex Watertight 
Wall Plug. 


Fic. 2.—Simplex Insulated 
Lampholder, 


illustrate respectively the Simplex insulated lamp-holder and 
watertight wall plug, which latter is iron-clad and of novel 
design, combining great mechanical strength with high insula- 
tion. The vertical pattern is arranged for fixing upright on 
the wall as shown, and is specially adapted. for workshop 
or outside use. The plugs are made in both the two-pin or 


FIG, 5,—8implex Conduit to Casing Adapters, 


concentric types, and in the latter design a locking device is 
employed. Fig. 3 illustrates Simplex conduit to casing adapters, 
which are made in four sizes, to take standard casings of width 
Izin, to 24in., and are provided with one or two outlets for 


socket or screwed conduit. Further particulars and prices of 
the above-mentioned and other recent additions to the Simplex 
system are also given in a useful little pocket-book and diary 
issued by the firm for 1906. 


Organ-Blowing Regulator. 


We illustrate herewith a patent organ-blowing regulator 
which does away with the necessity for a starting switch at the 
console. All the organist has to do is to close a main switch, 
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Organ Blowing Regulator. 


| whereupon the motor will start up slowly at once, rapidly 


accelerating, and, when the bellows are full, come to rest. This 
regulator has been introduced by Messrs. Marples, Leach, and 
Co., 6, Victoria-avenue, Bishopsgate-street Without, London, 
E.C., to whom we are indebted for particulars, as also for a set 
of their catalogues contained in a binder. These catalogues 
cover a wide range, including dynamos, motors, transformers, 
and electrical accessory apparatus of all kinds. i 


The * Reflex" Lamp. 


We illustrate herewith à lamp which has been designed to 
save the consumer's pocket, while giving him a well diffused 
light. The '' Reflex” lamp, as it is called, consists of two 
parts—the outer bulb (Fig. 1)and the tubular lamp (Fig. 2). 
Noteworthy features in connection with the first mentioned 
are its inverted mushroom shape and large reflecting surface, 
the latter being obtained by silvering the top half of the bulb. 
The position of the lamp in this bulb is shown in Fig. 1. Itis 
secured there by means of a screw attachment. As a result of this 
combination a lense effect is obtained, which intensifies the rays 
emitted by ihe filament on to the reflecting surface, from which 
they are afterwards diffused over an area of 10ft. square with a 
light intensity in a vertical direction equivalent to that given 
by about eight ordinary 16-c.p. incandescent lamps without 
reflectors. Following we give the results of a test made by the 
Westminster Electrical Testing Laboratory: Maximum hori- 
zmtal candle-power without reflector, 19 0; vertical candle- 
power without reflector, 10:9 ; vertical candle-power with reflector, 


Fig, 1, 


Fie. 2. 


8045; watts, 68:5 ; watts per maximum horizontal candle-power 
without reflector, 5:60 ; watts per vertical candle-power without 
reflector, 6:28; watts per vertical candle-power with reflector, 


‘93. The distance from photometer screen to centre of lamp was 
(x T > 
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49in. when the measurement with the reflector was made. At 
any other distance, probably, some slight difference in the 
candle-power would have been found on account of the focussing 
effect of the reflector. It follows from the above figures that a 
very large percentage of the total light emitted is usefully 
employed by means of the reflector, thus making the lamp an 
extremely economical one. In other words, the consumer is 
enabled to obtain the amount of light he requires without 
resorting to the use of high candle-power incandescent lamps 
which take a corresponding amount of current. As regards 
renewals, itis, of course, only the tubular lamps which come into 
question, and these can be readily replaced. For shop-window 
lighting the ‘‘ Reflex " lamp should be especially useful. The 
makers are the Britannia Electric Lamp Worke, Limited, and 
we are indebted to their technical director, Mr. S. Horvath, 
for showing us over the factory at South Tottenham, London, 
N., where large numbers of incandescent lamps are being turned 
out. Several improvements have been introduced in connec- 
tion with the manufacture of these lamps, whereby an efficiency, 
we understand, of 2:5 watts per candle-power is obtained even 
in the case of those for the higher voltages in vogue. But at 
present we are not at liberty to divulge the nature of these 
improvements. 
Flexible Arm Fittings. 

Accompanying is an illustration of a flexible arm electric 
desk lamp, being one of a variety of patterns supplied by the 
Concordia Electric Wire Company, Limited, 54, Queen-street, 
London, E.C. This particular pattern, it will be seen, has two 


Flexiule Arm Fitting. 


arms. It is designed for flat-top desks, and especially for book- 
keepers, where a good light is needed over a wide surface. 
The flexible arms will remain in any position required, and can 
be instantly straightened, and other curves made as needed. 


Catalogues, ete. 


Kyire Switcues.—From Messrs, Ferranti Limited, Hollin- 
wood, Lancs., we have a price-list of their triple-pole, single- 
throw, slow-break knife switches for currents up to 1,000 
amperes, also a list dealing with double-pole, single-throw, 
slow-break knife switches for carrying up to 1,400 amperes. 

TuRBO-GENERATORS.—We have received a beautifully illus- 
trated pamphlet from Messrs. Dick, Kerr, and Co., Limited, 
Abchurch-yard, Cannon-street, London, E.C., describing their 
alternating-current turbo-generators—single, two, and three 
phase. Some interesting curves are included. 

ALTERNATING-CURRENT PLANT.—AÀ new list of single, two, 
and three phase generators recently issued by the General 
Electric Company, Limited, 71, Queen Victoria-street, London, 
E.C., serves to illustrate the rapid development of this branch 
of the company's business. Some very fine plants manufactured 
at their Witton works are shown. 


. REYROŁLLE SrEcraLITIES. —We have received from Messrs. A. 
Reyrolle and Co., Limited, Hebburn-on-Tyne, a binder con- 
taining a revised set of pamphlets describing their standard 
productions. The several sections are arranged so as to 
facilitate reference to any particular article. It is noteworthy 
that much of the apparatus dealt with has been adopted as 
standard by the Newcastle-upon-Tyne Electric Supply Com- 
pany, to whom many hundreds of distributing boxes, dividing 
boxes, and house service fuse boxes have been supplied by 
Messrs. Reyrolle and Co., we understand. 


ELECTRIC LIGHTING IN THE CITY. 


At the instance of the Court of Common Council some experi- 
ments have been made in several streets of the City with high- 
pressure incandescent gas as a means of street-lighting. The 
City of London Electric Lighting Company has approached the 
Public Health Department of the City with à proposal to carry 
out, at their own cost, a demonstration showing the superlority 
of the most modern system of street-lighting by electricity. 
The experiment will it is proposed, be carried out in two 
sections: (1) in Holborn and Newgate-street, from Gray's- 


I 
inn-road to St. Martin’s-le-Grand; (2) New Bridge-street 


and Farringdon-street, from the Embankment to Charter- 
house-street. In the first section the company proposes 
to utilise 27 of the existing standards and fittings, and 25 
of the existing standards in the second section. The entire 
experiments will be carried out by the company at their own 
cost, which is estimated to amount to about £2,000, and in the 
carrying out of these experiments they naturally demand an 
entirely free hand and freedom from the interposition of 
the Corporation. I+ must be remembered that in connection 
with the gas experiments all the expense in laying fittings, etc., 
was borne by the Corporation. The electric lighting company’s 
offer involves the Corporation in no expense whatever, and, in 
justice to themselves, they ought to be allowed to proceed with 
their work, and so demonstrate in practice to the Corporation 
what that. body has so far, in theory, been unable to grasp. 
The contentions between the electric lighting company and the 
Corporation have not yet been mutually adjusted, and the 
question whether or not the old existing contract is terminated 
is still sub judice. Itis quite clear that the treatment meted 
out to the company has been anything but fair, and the way in 
which the lighting arrangements for the City have been bungled 
calls for severe comment. l 


PERSONAL., 


The Right Hon, C. B, Stuart- Wortley, K.O., M. P., has bee appointed 
chairman of the City and South London Railway, in succession to the 
late Mr. Charles Grey Mott. Ia addition to this appointment, the 
learned gentleman is a director of the Great Central Railway. His 
experience at the Home Office has enabled him to do much useful work, 

Mr, W. J, Oharlton, late secretary of the County of Durham Elec- 
trical Power Distribution Oo. and the Gateshead District Tramways 
Oo., on the occasion of his leaving the district to take up an important 
position in connection with the development of lighting and power in 
Jumberland, was presented by his colleagues and the employés on the 
Gateshead tramways with a set of Venetian vases, a diamond ring, 
and a pipe, Mr. W. Morrison, general manager of the tramways, made 
the presentation, while Mr. Laws expressed the kindly feeling of the 
large company present. 

The Huddersfield Corporation have increased the salery of Mr. J. C. 
Whiteley, chief assistant in the tramways department, from £160 to 
£175 per annum. 

Mr, P. A. Paris has severed his conn:ction with the Rhodes Elec- 
trical Manufacturing Oo. and no longer represents that company in 
Manchester. 


LEGAL INTELLIGENCE. 


SWANSEA TELEPHONES. 
The Intereommunieation Appeal. 
In the Court of Appeal on Monday, before Lords Justices Williams, 


| Stirling, and Cozens-Hardy, there was again down to be mentioned 


the appeal of the defendants from a jadgment of Mr. Justice Buckley 
in the action of the mayor, aldermen, and burgesses of the borough 
cf Swansea v. the National Telephone Company, which was brought 
by the plaintiffs to compel the Telephone Qo, to afford proper facilities 
for telephonic intercommunisation, and in which the jacge had decided 
in favour of the Corporation, Our readers will remember that when 
the matter was last before the Court their lordships handed down to 
counsel terms of proposed reference to Major-General Oardew, late of 
the Royal Engineers, who it was proposed should be sent down to 
Swansea to report to the Court as to the best means of securing inter- 
communication, Counsel had had an opportunity of studying the 
terms, and that morning Mr, Danckwerts, on behalf of the Telephone 
Oo., suggested certain amendments, 

One additional passage suggested was to the effect that '* Where, in 


| order to afford all proper facilities for the transmission of telephonia 


messages between persons using the system of the National Tele» 
phone Co, in the Swansea exchange area and persons using the 
Corporation system in the Corporation area, and between persons using 
both systems, janction wires in sufficient numbers should be laid 
between all or some and which of the company’s estate and the Oor 
poration estate, and where such junction wires should be one-way 
wires—that was to say, one seb to be provided for calls of the com- 
pany's and the Oorporation subscribers, and a corresponding set to be 
used by the latter's subscribers—and where such junctions should be 
enclosed in sets, or how," 

Lord Justice STIRLING had no objection to this alteration. 

Mr. DaNcKWERTS said their lordships would see that the first 
paragraph he had mentioned was put in an indefinite way, and it was 
intended to elicit from Msjor-General Cardew his views upon the 
suggestion which he had made to their lordships, 

Lord Justice WiLLrAMS: As I read it I quite understand it, and 
the only point is whether your opponents will agree to it. 

Mr. DANCKWEXTS said he sent his suggestion to his opponents on 
Friday, but he was not quite aware of their views. 

Mr. BUCKMASTER said that the real thing was this.: Their lordships 
understood that in this reference they were proposing to make there 
was a reference to the Court, and, therefore, there was nothing to 
which it was necessary he should consent, and he would merely do 
his best to make clear what their lordships desired to have referred, 
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He thought what they were anxious to have determined was the point 
whether or not, if ib were necessary to give facilities, there should be 
further wires laid from the central exchange and the Corporation 
exchange to the sub-exchanges of the company, but this should be 
done at the company’s expense, and not at the expense of the 
Corporation. 2 

Lord Justice WILLIAMS: I do not think we intended to suggest 
anything of the kind. | 

Mr, BUCKMASTER said that their lordehips had put in words of 
reference which seemed to indicate that it should be done at the 
expense of the Corporation, i 

Lord Justice WILLIAMS said that he did not so regard it, He did 
not think the paragraph said anything about expense. 

Lord Justice STIRLING said that hə did not intend to raise any 
question of expenée: at all in the paragraph. The only question was 
whether a certain thing ought to be done or not, | 

Mr. Danckwerts’s propositions and the propositions of their lord- 
ships, with slight modifications, were agreed to, and Mejor-General 
Cardew will, therefore, go to Swansea and make his report to the 
Court on the best means of securing telephonic intercommunication, 


ACTION AGAINST TRAMWAY CONTRACTORS. 


Sheriff Sym has issued his judgment in the action recently raised 
in Perth Sheriff Court at the instance of John Dickson, against 
Messre, E, W. Blackwell and Oo., engineers, 24, Mill street, Perth, 
in which the pursuer craved the Oourt for decree for £300 under the 
Employers’ Liability Act, 1880, or alternatively the sum of £178 at 
common law, On May 22 last the pursuer was engaged, along with 
five other workmen, in lifting tramway rails on to a lorry at the 
Shore, Perth, when one of the rails canted and fell and injured the 
pursuer and another workman, The pursuer averred that the 
defenders were at fault in not employing a larger number of men for 
the job, and proceeding to have it carried out without the assistance 
of a crane, The defenders replied that the operation was a usual 
and proper one, and that the accident was caused solely through the 
fault or negligenóe of the fellow servants of the pursuer in releasing 
their hold of the rail in course cf it being lifted after it had been 
slightly raised from the ground. They also pleaded that the action 
was irrelevant in respect that it wasa matter of common knowledge 
that the rails in question could be safely and properly loaded without 
the assistance of machinery, aud that the work was merely labouring 
work, which required neither knowledge nor skill. After hearing 
parties’ procurators, the Sher ff Sabs.itute has now given cffscb to the 
defenders’ contention and has accordiogly held the action to be 
irrelevant, 


PRIVATE TELEPHONE WIRES. 


Judge Woodfall, on Monday, in the Westminster County Court, 
gave his considered decision in the case of the Private Wire and 
Telephone Installation Oo, and Portman and Oo., commission agents, 
which was a claim for £30 rent cf telephone. The plaintiffs purehased 
the contracting department of the Consolidated Te'ephone Manu- 
facturing Oo, in1905. Prior to that purchase the latter compiny had 
entered into an agreement with the defendants to lay private tele- 
phone wires between offices at John-street, Strand, Regent-street, and 
Sussex mansions, Maiden.line, The rentals for the wires were payable 
in advance, For some two or three years the defendants paid regu- 
larly, but in March last discontinued their subscription. They now 
pleaded that the plaintiff; had not obtained the necessary license from 
the Postmaster-General to put up this installation, and that, therefore, 
the contract was invalid. The plaintiff? reply to the defence was that 
no licence was required, owing to the fiob that the agreemeat was 
that the wires should only be used by the defendants or their 
servants, mM | 

Judge Woodfall held that.the contract was in contravention to 
the Telegraph Act of 1869, and accordingly gave jadgment for the 
defendants, 


DAMAGES FOR PERSONAL INJURIES. 


At the Dublin City Sessions, Thomas Bird sued the Dablin 
United Tramways Oo. for damages for personal irjaries received by 
him, owing, it was alleged, to the negligence on the part of the 
defendant company's servant. 

The ground of action was that on Nov. 27 lasb plaintiff, while 
crossing the tramlines at Amiens-street was struck on the shoulder 
and knocked down by an incoming tram owned by the defendants, 
n said the motorman had time enough to pull up when he first 
saw him, 

The motorman in charge of the tramcar stated that plaintiff was 
only a couple of feet from the car when witness first saw him, Bird 
was crossing the lines when he suddenly stepped back justin front of 
the tram, and only that witness put on the emergency brake at once 
and stopped the car Bird would have been killed. 

The RECORDER said the case was a very difficult one to deal with, 
In his opinion it had been proved that plaintiff did not step back on 
to the line as alleged, but was standing on it ata distance of about 
12ft. when he first saw the tram. He was bound to hold that there 
had been negligence, but as the injaries sustained were not very great 
he would only give a decree for £10, 


TRAMWAY ACCIDENT. 
Damages Against a Corporation. 


At the Preston Oounty Court on Tuesday last Elizabeth Hindle sued 
the Preston Corporation to recover £100 damages for personal injaries 
sustained on July 17, through the alleged negligent and unskilful 
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manner in which the defendants’ servants started a tramcar by which 
she was a passenger, 

The Corporation denied negligence on the part of their servants, but 
the judge found a verdict for the plaintiff, and awarded her £75 
damages, 


ACTION AGAINST THE IMPERIAL TRAMWAYS CO. 


At the Middlesbrough Oounty Court on Monday, before his Honour 
Judge Templar, a claim of £3. 5s. was mace against the Imperial 
Tramways Co. for damages to a van. . 

Complainant’s case was that on Ost, 4 last the van was being driven 
along the Newport-road when an ele:trie tramear came up behind and 
ran into it, doing damage to the extent claimed. 

For the defence it was contended that as the car was approaching the 
horses swerved, thereby causing the collision, 

His Honour gave a verdict for the plaintiff for the fall amount 
claimed, with costs, | 


COMPANIES’ MEETINGS AND REPORTS 


METROPOLITAN RAILWAY. 


The report of the directors of this Company for the half-year 
ended 31st ult. states that the total receipts, deducting the Oom- 
pany's proportion of the revenue of the City lines and extensions, 
have been £444,543, and the expenses (after charging £9,000 to 
reserve fund) £214,951, leaving a profit of £229,592. The reseipts 
show an increase of £4,747, and the expenses an increase of £822, 
as compared with the corresponding half of 1904. The net revenue 
account, after providing for the interest on the debenture stocks and 
other fixed charges, shows a balance of £180,444, which will suffice 
for the dividends on the preference stocks, and leave £75,935 avail- 
able for dividend on the ordinary stock. The directors accordingly 
recommend a dividend on the ordinary stock at the rate of £2, 53, 
per cent, per annum, and to carry forward £11,448. Daring the 
half year the services of electric trains have been considerably extended, 
and the Taner Circle service is now being worked entirely by the new 
power, in addition to the local service between Baker-street and Harrow 
and between Harrow and Uxbridge. Several of the electric locomotives 
ordered have been delivered and tested, and are working traffic on the 
Harrow line, The work undertaken by the Great Western Riilway Co. 
of elec:rifying the Hammersmith and City line is proceeding, and the 
new rolling-stock for that service is being built. Until that has been 
delivered and the equipment of the line completed, it will be impossible 
to dispense altogether with steam locomotives, cr to obtain the full 
advantage of the accelerated service which the electric trains are able 
to provide. Substantial reductions have been made in the fares to and 
from the City stations with a view to mesting competition, and the 
results up to the present time are satisfactory, A resolution will be 
submitted ab a special meeting with a view to the creation of the 
capital authorised by the Metropolitan Railway Act, 1905. A Bill is 
being introduced into Parliament in the ensuing sassion for the exten- 
sion of the time for the enlargement and improvement of the Baker- 


‘Street Station and for other domestic purposes, No further capital 


powers are being sought, 


EAST LONDON RAILWAY. 


The half-yearly meeting of this Company was held on Tuesday last, 
Lord Olaud Hamilton presiding, 

In moving the adoption of the report, the CHAIRMAN expressed 
regret at having to present a somewhst unfavourable statement of 
accounts. Going on to deal with the decrease in the number of 
passengers, and examining the chief features in the situation, he said 
the most uncomfortable feature with regard to passenger traffic was 
the result of the electrification of the Metropolitan District Railway, 
From Aug. 1 last they took off their through trains from Hammersmith 
to New Oross, and the London, Brighton, and Scuth Ooast Railway 
Co, undertook to do the local service from Whitechapel Janction to 
New Oross, and whilst the Metropolitan District took off 37 throvgh 
trains, the Brighton Oo, undertook to do the local work with 28 traing, 
Not only was the decrease in the number of the trains to be regretted i 
but they all knew from personal experience how the fact of having to 
change in the midst of a thrcugh journey caused g'eat inconvenience 
and diesatisfaction to the travelling publie. So lorg as the 
passengers were compelled to change along that route, he was 
afraid there was not very much prospect of an inorease in their 
passenger traffic, or even of their being able to maintain the 
traffic at the present rate, The Metropolitan Railway Oo. was 
still running through trains by steam to New Cross, but so soon as the 
electrification of their system was completed up to the Whitechapel 
Junction that, again, would stop their through journeys, There was 
another difficulty they had to face with regard vo the Metropolitan 
Railway, which was that that company had reducei their through 
fares to New Cross, and the question aroge, and was now under the 


consideration of the general managers of the six leasing railways, as to 


what proportion the East London Railway were to receive on those 
reduced fares, He thought, considering the short length of their 
line, their circumstances, and the fact that they were unable at the 
present moment to electrify their line themselves, should induce those 
companies to take » broad view of the subject, acd to allow them 
something more than their strict proportion of that reduced fare, 
The goods traffic also showed a falling off. If the line was 
electrified up to New Oross it would no doubt add materially 
to their traffic receipts, and restore the Oompany to the position 
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which it occupied previous to the electrification of the District 
Railway. It was easy to say that, but it was exceedingly 
difficult to give effect to it. He did not pretend to be an expert in 
the matter of electricity, but he had the advantage, as chairman of 
one of the large railways, of having the very best expert advice at 
his command, and he was not at all convinced in his own mind that 
the third-rail system was either the best mode of electrifying a railway 
or the most economical and profitable manner of working it. His (the 
shairman’s) opinion had been rather confirmed by the unsatisfactory 
working of the Metropolitan and District Railways since they were 
electrified. As regarded the financial side of the question, judging 
from the report cf the Metropolitan Railway Co. jast issued, it 
appeared to him that it was very doubtful whether the third rail 
was the best system, and there was no question that it was a very 
costly way cf electrifying and working a railway company. The only 
mode of electrifying their line would be either to do it themselves or 
by means of the District or Metropolitan Railways, or the action of the 
leasing companies as a whole. One of the leasing companies was so 
convinced in their own minds that the third rail was not the best that 
they had just let a contract for the overhead system from London 
Bridge to Victoria Station, and they maintained that the electrificaticn 
could be carried out, roughly speaking, at two-thirds less cost than by 
the thiid.rail system, In face of that, and until the experiment had 
been tried, they might be quite certain that the Brighton Co. would 
be no party to electrifying their line on the third-rail system and, 
therefore, he was afraid that the electrification of their line must be 


postponed until it was proved which of the two modes was the most | | 


efficacious and economical], 


LONDON, BRIGHTON, AND SOUTH COAST RAILWAY. 


The report cf the directors for the half-year ended Dec. 31 states 
that the capital expenditure amounted to £141,171. The gross 
revenue was £1,806,777, sgainst £1,798,867, and the expenditure 
£971,339, against £966,637, showing an increase in gross revenue of 
£7,910, and an increase of £4,702 in working expenses. The report 
says that several difficult and unexpected problems had to be solved 
before the work of equipping the South London line for tleotric 
traction could be commenced, but the directors hope that these diffi 


culties will shortly be overcome and the work put in hand, They propose | 


to equip the whole of the South London line from London Bridge to 
Victoria, The directors have established motorcar services on the coast 
lines with very satisfactory results, and these services will be extended 
as ccearion may arise. The accounts show a balarce of revenue over 


expenditure ot £855,438, and adding the balance from last half-year, 
including £8,151 in reserve on account cf dividend on the deferred 


ordinary stock, and deducting interest on debenture stock, etc., and 
preference capital, there is a balance of £426,835 available, 
directors recomn end dividends of £4 per cent, for the half-year on 


the undivided ordinary stock (making 58 per cent, for the whole year), - 


£3 per cent. for the half-year on the preferred ordinary stock (makir g 
6 per cent, for the whole year), and £5. 5s. per cent, for the whole 
year on the deferred ordinary stock, leaving a balance of £30,800 to 
be carried forward, 


DIRECT UNITED STATES CABLE. 


The report of this Company for the six months ended Dec, 31, 1905, - 


to be presented at the meeting on the 50th inst., states that the ha'f- 
year’s revenue, after deducting out-payments, amcuoted to £56 355 
an increase of £5,523. Working and other expenses for the same 
pericd, including income tax. amcunted to £25 299, leaving a balance 


of £33,053 as ret profit, making, with £2 526 brought forward from - 


the previous half-year, a total of £35,579. Interim dividends of 3s, 
per share for the quarter ended Sept, 50. 1905 and of 3: 6d. per 
share for the quarter ended Dec, 51, 1905, together amountirg to 
£19,730, have been declared, and after setting aside £10,C00 to reserve 
fund, the balance of £5,848 on the revenue acsount has teen carried 
forward, The reserve fund account, after being credited with interest 
on the investments and amount set aside from revenu», new amcunta 
to £500,700, taking the investments a4 ccst price, 


ANGLO-AMERICAN TELEGRAPH. 


The report of the directors of this Company shows that, after 
placing £5 000 t» credit of the renewal fund for the half-year, there is 
a balance dividend cf £1. 1s. per cent. upon the ordinary cons >lidated 
stock for the year ended Dec. 51, 1905, a balance dividend cf £1. 123. 
per cent, on the preferred stock for the same period, and a first and final 
dividend of 10a. per cent. on the deferred stock for the year 1905 
After paying the foregoing dividends there will be à balance of abou* 
£846 to be carried forward, The above dividends, together with those 
already peid, will amount to £5. 5s, per cent. on the ordinary con- 
solidated stock, £6 per cent. on the preferred stock, and 10s. per cent, 
on the deferred stock for the year. 


NEW COMPANIES REGISTERED. 


Coleshill Works Co, Limited,—Oapital, £2,000. Object: to 
acquire the business formerly carried on by J. P. Hart and W, G, 
Hounsell at Birmingham, and to carry on the business of engineers, 
founders, smiths, machinists, fitters, tubemakers, saddlera, electricians, 
millwrights, stampers, piercers, platers, galvanisers, annealers, metal- 
rollers, eto, | 

Malacca Rubber Plantation, Limited, — Capital, £500,000. 
Object: To adopt an agreement with H, O, Stewart, A, H., Alden, 


The. 


A. W. Stedman, P. J L, G. Seng, and J. M. Lyon for the sale and 
purchase, inter alia, of certain plantations in Malacca, and an agree- 
ment between T, C. Yan, the four parties first above-named, and the 
company, and to carry on the business of planters and cultivators of 
and dealers in rubber and other produce, 

Lancashire Electric Supply Co., Limited,.— Capital, £5,000. 
Object: to acquire the business carried on by the Lancashire Electric 


and General Supply Co. at Blackfriars, Manchester, and to carry 


on the business of manufacturers of electrical appliances, fittings, 
machinery, and tools, ete, No initial public issue, The. first 
directors are to be appointed by the signatories, Qualification: 250 
shares. Remuneraticn as fixed by the company, Registered office: 
274, Blackfriars-street, Manchester. | | 


Lien Registered. 

Sunderland District Electric Tramways, Limited, London, 
E C.— Charge registered Jav. 11 for £2,500 to the Electric Conversion 
Syndicate, Limited ; secured on the undertaking and all the assets, 
present and future, ranking pari passu with a charge for a similar 
amcunt registered Jan, 2, and subject to detentures for £160,000. 


——— 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Leyton.—The Urban District Council invite tenders for overhead 
electrical equipment of tramways, Tenders by Jan. 30. 

Brussels, —Tenders are required for two electric oranes to be erected 
at the Quai de la Voirie, Tenders to the Town Hall by Feb. 9. 

Brussels, -- Tenders are invited for the supply of electrical accessories 
Tenders to the Director of Roads, 11, Louvain, Brussels, by Feb. 21. 

Fu)lham.—The Council invite tenders for the supply and erection 
cf (A) steam piping ; (B) water and exhaust piping. Tenders by noon 
on Jan. 51, | E f 

Madrid, — The Post and Telegraphs Department require tenders for 
10 00) crecsoted telegraph arms of 7, 8, and 10 mstres in length, 
with copper vitriol. Tenders by Feb. 12 

Pontypridd.—The Urban District Courcil invibes tenders for the 
supply, delive y, and erection of o1e 300-kw. steam dynamo, Tenders 
by Feb, 13. See acvertisement in last is:ue. | 

Bristol —The Electiical Committee invite alternative tenders for 
a 2,C00-kw. and 3,000-kw, single-phase turbo-alternator (2,000 volts, 
93 periuds), tegether with eondensing plant, 

Stoke-upon-Trent,—The Electricity Committee inv.t» tenders for 
the supply and delivery of meters and demand indicat 1s during the 
year ending March 31,1907, Tenders by Jan, 51. 

Hammersmith —The Borough Council invites tenders for the 
annual supply of various stores for the electricity department, Tenders 
by 4 p.w. oa Feb, 7. See advertisement in last issue, | 
. Madrid.—The Public Worka Department require tenders for a 
concession to construct and work an electric tramway between Santander 
and Astillero, Guarantee, 8,195 pesetas. Tenders by Jan. 50, 1906. 

Ostend.— Tenders are invited for the supply and erection of a low- 
pressure boiler at the Post Office. Special specification form, price 
40 cents, Tenders to M, J. Gody, Place de Ja Mounaie, ty Feb. 10,- 

Cardiff —The Corporation invite tende s for 'he sapply of cooling 
tcwers, eleotiisily.driven pumps, pi, evork, ete.. for wneir Rcath 
power staticn, Tendes to the Town Olerk by Feb. 16. S.e advertise 
ment, | 2 
Slough.-—Tae Urban D's'"ije$ Council invite tenders for lighting, 
etc., the public lamps within their district. Tenders to the Chairman 
of the Lighting Committee, 1, M voker z‘e-street, Slough, by 4 p.m. on 
Feb. 8. 

Roumania —The Municipality of Pitesti invite off ra for the elec- 
tric lighting of the town,  Iaformation respecting this contract msy be 
had at the Town Hall, Boulevard Ferdinand, any day from 9 a.m, to 
5 p.m, 

Salamanca (Spain) —Tend:rs are invited for the electric lighting 
of the town. Estimate, 52,000 pesetas ; and guarantee, 2,CO) pesetas. 
Tenders to the Secretary of the Alcaldia Constitucional de Salam auca 
by Feb. 9. : 

Kingston-upon-Hull.—Tenders are invited for (1) supply of air- 
space telephone cable, and (2) extension to existing multiple switch- 
beard. Tenders to the Tuwn Olerk, Town Hall, by 10 o’clock on Feb. 
19. fee advertisement, a 

Paris. —The Municipality require c ffars for a concession of the elec 

trical undertaking of Paris, Full particulars can be obtgined from and 
offers must be addressed to M, de Pontich, director of works, Hotel de 
Ville, Paris, by March 1. 
. Battersea.—' The Electricity Committee invite tenders for various 
plaut aud materials, incluling one set either 750.850 or 1,000 kw, 
direct-current, 450 to 550 volts st*am generator, Tenders to the Town 
Clerk by noon on Feb. 5. 

Perpignan (France).—Tenders ave invited for the construction of 
an electric railway between Villefranche and Biug-Madam>, Estimate 
£25 0CO, gaarantee 20,000fr. Tenders to the Préfecture des Pyrenees- 
Orienta'ea in Perpignan by Feb, 1. 

Glasgow.—The Trustees of the Olyde Navigation invite tenders for 
electrical cable and conductor ins' a'lation fo: Clydebank Dock. Tenders 
to Mr, T. R. Mackenz e, general manager and secretary, 16, Robertson- 
street, Glasgow, by Feb. 12 at noon. i 

Sunderland. —Thə Corporation invite tenders for the supply of one 
boiler feed pump, one wooden cooling tower, one surface condenser 


l 


4 


with motor-driven pumps, coal bunkers, gantry, and other steelwork, 


Tenders by noon on March 2, See advertisement, 
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Handsworth (Stafis).—The Urban District Council invite tenders 
for the supply and fixing of the following: (1) wiring and fittings, 
etc., for the electric lighting of the baths in Grove-lane, Handsworth ; 
(2) the same for Birchfield Branch Library. Tenders by noon on 
Jan. 26. 


Blackburn,—The Electricity and Tramways Committee of the 
Corporation invite tenders for the annual supply of various stores, 
Particulars can be obtained from the Borough Electrical Engineer, and 
tenders must be forwarded to the Ohairman of the above committee by 
10 a.m, on Feb, 12, | 


Shanghai —The Municipal Council invite tenders for the supply 
and delivery c.i.f, of one 800-kw. horizontal steam turbo alternator 
(single-phass), with condensing plant, Tenders to Messrs, Preece and 
Cardew, 8, Queen Anne's-gate, Westminster, S.W., before 12 noon on 
Feb, 22. See advertisement. 

Chelmsford.—The Chelmsford Joint Hospital Board invite tenders 
. (alternative) for the construction, supply of materials, fixing. aud all 
other work in connection with the lighting of their new hospital block 
av Great Baddow. Tenders i» Mr, Arthur S. Duffield, clerk, 96, High- 
street, Ohelmsford, by 12 noon on Feb, 3, 

Poole.—The Town Council invite tenders for the following works 
in connection with the Parkstone tramway extension: (Section No, 1) 
permanent-way construction, etc, (Parkstone extension); (2) permanent- 
way construction, etc. (new passing places, etc ) ; (3) overhead equip- 
ment, etc,; (4) feeder cables, et; 
10 a.m, on Feb, 7. 


London, N.—The London County Council require tenders for the 
roadwork and platelaying for the reconstruction for electrical traction 
on the conduit system of the first portion of the Council's (northern) 
tramways, comprising the routes from Bloomsbury to Poplar, and in 
Kingsland-road, from Old-street to Stamford Hill, together with short 
terminal lines in connection therewith. Tenders to the Clerk before 
10 a.m. on Jan, 30. 


RESULTS OF TENDERS. 


Poplar.—The Guardians have accepted the tender of W, J. Fiyer 
and Co, to carry out electrical works at the new schools at Hutton for 
£8 528. 7 | | 

Metropolitan Asylums Board.—The Board have decided to acoc pt, 
subject to the sanction of the Local Government Board, the estimates 
of Babcock and Wilcox to provide and fix three of their multitubular 
boilers, with settings and mechanical stokers, at the South-Eastern 
Hospital], at £2,259, 

Are Lamp Gear,—The London Electric Firm, Oroydon, have 
received an order from Foot and Milne, Limited, of 66, Vietoriz-3treet, 
S.W., for abou* 200 complete sets of their ‘‘ One Working Part” aro 
lamp lowering gear for Malta Dockyard, the consulting engiacers being 
Messrs, Preece and Cardew. 

London,—The London County Council have received the f;llowiag 
teaders for supply of slot rails for the reconstruction of fi:sb section 
of the northern tramways lines: | 
Steel, Peech, and Tcz:r, Sheffield (accepted) ........... £16,055 0 


E, Le Bas and Oo., London .......... E AE A PEE 16,112 10 
Frodingham Iron and Steel Oo., Frodingham, near 

Doncastor aeria aana 10 659.-.O 
W. Scott Limited, Leeds .........,cunsessessssemsmseeresss 17,550 0 


P. and W, MacLellan, Glasgow .............. esses souas - 17780 0 
Bolekow, Vaughan, and Oo., Middlesbrough ......... 81,000 0 

Leyton (Essex) —The Urban Distric; Counsil have recived th» 
following tenders for the construction of nine miles of double tramway 


oooeo eo 


W. Manders, Leyton (accepted) ....... tese dois d. 197,485 10 5 
T. C. Starkey, Hull ........... idis MUTET 128,445 15 9 
W. Griffiths and Oo., Bishopsgate-street, EO. ....—... 130,724 19 11 
, Underwood and Bro., Dakinfield..........—............... 135,163 9 5 
British Electric Equipment Oo., Strand, W.O, ....... 137,612 16 7 
G. J. Anderson, Poplar ..... cessassersessersersossmsssesee 188144 9 9 
R. W., Blackwell and Oo., City-road, E.O. ............. . 188862 3 0 
Dick, Kerr, and Oo., Abchurch-yard, E.O. .......... 140.540 16 3 
J. G. White and Oo., 22a, Oollege-hill, E,O, sase. 14367215 7 
G. Wimpey and Co., Hammersmith, W,................... 146175 11 1 
A. Krauss and Son, Bristol .......... DR 146704 0 0 
G, Law, Kidderminster ......,... Lee eme - 148676 14 6 
D. T. Jackson, Barking... een eese 150,784 15 2 
Pethi:k Bros,, Barking .............-..-.. — ———— Mea s No 1:59 
J. and W, S, Briscoe, Stockport .o....eussescerserserce 152945 1 7 
A, Fasey and Oo., Leytonstone........ ee ser eet soreness 4. 164823 4 1 
T. Adams, Wood Green, N, ........ veleum DU AR ae 15505018 3 
W. Wise and Oo., Olapham, S, W, sesmemosierssmeeree 157,553 11 5 
J. Ewart, Old Queen-street, S. W, ...... — as . 158658 4 0 
Smith and Oo., Westminster .......—. EUR ee. 159,186 6 0 
F. Osman, Southampton .c..leeeemecHHHÉOs 165 947 17 4 
G. Trentham, Birmingham .......-.e.eseeeeeeess 166 657 13 10 
Playfair and Toole, Southampton  ............. ees 167976 0 0 
Smith and Oo., Rotherham ..........nleseeceesses 168 794 10 10 
R. C. Brebner and Oo., Edinburgh ..... T ec. 172,551 14 0 


G. Hay and Oo., Westminster .... 179,857 11 10 
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Business Change. — Messrs, Marples, Leach, and Oo. of 6, Victoria- 


avenue, Bishopsgate-street Without, London, E.O., inform us that 
they have purchased the business formerly carried on under the name 
of the Adnil Electric Co. at the above address. This company has 
also been appointed sole agents for the Bergmann Electrical Works, 
Berlin, for the whole of their manufactures, which comprise all‘ types 
of alternating and direct current dynamos and motors, controllera, 
Switches, conduit, etc, | 


Tenders to the Town Clerk by. 


BUSINESS NOTES. 


TRACTION. 


Darwen,—The tramway employés of the Corporation held their 
annual social on the 18th. 

Perth,—The Tramway Committee by a small majority have agreed 
to recommend to the Town Council the advisability of adopting id. 
fares. 

Orrell (Lancs, ).—The »ontraetors have asked the Council to agree 
to the commencement of the tramway construction before the Council's 
road widening is done, 

Bury.—A public meeting of the electors held last week for the 
purpose of considering the Bury Tramways Bill passed a statutory 
resolution in its favour, 

Portsmouth.—4A proposal that the Corporation should acquire the 
electric light railway that runs from Oosham to Horndean is, it is 
said, favourably received, 

Geneva —The traffic receipts of tha Geneva Tramways Co. for the 
month of December, 1905, amounted to £822, being an. increase on 
the corresponding month of 1904 of £11. | 


Falkirk,—On the recommendation of the Law and Parliamentary 
Committee, the Town Council have agreed to petition against the 
tramways companies’ extension Bill on all points affecting the burgh. 


Wigan.—A meeting of parochial electors for the borough held 
last week in connection with the promotion of the Preston, Chorley, 
and. Horwich Tramways Bill, 1906, decided in favour of the 
measure, | 

Institute of British Carriage Manufacturers.—At the twenty- 
fourth annual meeting of this institute held on Wednesday in London, 
Mr. Arthur F. Mulliner, coach builder, of Northampton, was elected 
president, . ' | 

Barnsley,—The Barnsley and District Chamber of Commerce have 
decided to support the application for powers to construct a light 
railway from Clayton West to Darton, connecting the Lancashire and 
Yorkshire. systems, 

Dumbarton, —The contract for th» equipment of the burgh electric 
car service, including track and overhead work, has been placed with 
Messrs Dick, Kerr, and Co., and it is expected that they will start on 
the contract immediately, 


Birkenshaw.—Roplying to the complaints of the Council as to the 
unpunotual running of cars, the Yorkshire (Woollen District) Tram- 
ways state that there is no confirmation from the time-shests of the 
alleged irregular running. | 

Sunbury (Surrey).—The Urban District Council have intimated to 
tha London United Tramways Co. that unless the company proceed 
with the laying of the tramway lines in the parish from August, 1906, 
they would oppose the Bill, | 


Liuktown (Fife).—An accident occurred at a narrow part of the 
st'eet on Saturday last. A tramcar was proceeding along the street, 
and on turning a corner ran into a lorry coming from an opposite 
direction. The lorry was badly damaged. 


Weston-super-Mare,—The question of the bad state of the local 
tramway track will probably be laid before the Board of Trade for 
arbitration, the contending parties being the Urban District Council 
ard the Weston-supsr-Mare District Electric Supply Co. 


Spain,—The Bulletin of the French Ohamber of Commerce at 
Barcelona states that the Catalana Omnibus Co. of that city have 
recently made successful trials with a motor omnibue, and it is hoped 
shortly that their entire service will be carried on by means of these 
vehicles, | 

Erith,—The Urban District Council have authorised their clerk to 
take proceedings in all cases of contravention of the provisions of the 
tramways Act or by-law. <A further sum of £4,000 is to be borrowed 
from the London and Oounty Banking Oo, on account of the loan of 
£50,000 for tramways. . 


Metropolitan Railway.—In order to relieve the pressure at the 


, bcoking windows at Farringdon-street Station, the Metropolitan Rail. 


way Company have placed an automatic ticket issuing machine in the 
booking lobby, from which tickets are issued e'ther to Aldgate or 
King’s Cross by dropping a penny in the slot, 

Liverpool Overhead Railway Co,—The accounts of this compar y 
for the past half-year show an available balance of £7 450, ds, 4d. The 
direct ra have resolved to 1e6:«mmend payment of a dividend at the rate 
of 5 par cent. per annum cn.the preferense shares which will absorb 
£5,675, 17s., and carry forward a balance of £3,784. 7s, 4d. 


Camberwell -—The Finance Committee have recommended the 
Council to present a petition to Parliament against the London 
Scuthern Tramways Bill, The borough engineer has reported that 
the work of reconstructing the Denmark-hill railway bridge in con- 
nection with the new tramways was commenced on Monday, Jan. 8, 


Brighton.—The Corporation have ordered payment to the British 
Electrical Equipment Co. of the sum of £160, being the balance of 
their account for extra works under their contract for the overhead 
equipment, They have also instructed the town clerk to watch the 
progress of the London and Brighton Motorway Bill through 
Parliament. 


Over-Bridge Tramways.—The Bill promoted by the City Cor. 
poration for the widening of Blackfriars Bridge and the construction 
of a tramway was this week befoie the Examiners of Private Bills at 
the House of Commons, The examiners found that the Standing 


Orders had been complied with, and the Bill was ordered to be reported 
for first reading, | ME 


Middlesbrough.—The Carriage Committee of the Council have 
taken objection to the new regulations of the Imperial Tramways Co. 
providing that in inclement weather, on Sundays, public holidays, 
race days, and on Saturday afternoons, or on special occasions (with 


the consent of the Corporation), such additional passengers as the 


conductor might permit should be carried, 

Light Railways Act, 1896.—The Board of Trade have recently 
confirmed the following order made by the Light Railway Oom- 
missioners : Grimsby District Light Railways Order, 1906, authorising 
the construction of light railways in the borough of Great Grimsby 
and in the rural distriet of Grimsby, in the county of Lincoln (parts of 
Lindsey), from Great Grimsby to Immingham. l 

Colchester, —A number: of employés of the Corporation tramways 
held their second annual supper on Jan, 17. The mayor and mayoress 
(Alderman and Mrs, Henry Goody) and others were present during the 
evening, and during an interval the mayoress presented to each 
employó a neckerchief and a pair of knitted cuffs, which kind and 
thoughtful act was thoroughly appreciated by the men. 

South Lancashire.—According to a local Press representative, 
important electrical developments are looming in the air in South and 
South-East Lancashire. The South Lancashire Tramways Oo, are 
about to proceed at once with the continuance of their lines from 
Boothstown to Winton, Eccles, The Lancashire Electric Power Oo. 
are about to erecta big generating station at Swinton, near Manchester, 
with a sub-station at Walkden. 

West Ham,—The Finance Committee have recommended to the 
Borough Council that no further moneys shall be borrowed for tramway 
purposes under the provisions of Section 73 of the Act of 1900, beyond 
the sum already raised—viz,, £154,240—and the committee further. 
recommend the Council, when next promoting a Bill in Parliament, 
to apply to repeal the unexereised borrowing powers for tramway 
purposes conferred by the 1900 Act, 

Birmingham,—The City Council on Tuesday sought permission to 
borrow £182,690 for the purposes of electrical works in connection 
with its tramway scheme. It was stated by the assistant town clerk 
that under their scheme the Corporation would shortly have to operate 
64 miles of single tramlines, with the exception of seven miles, the 
“leases of which did not fall in until 1911. The money was mainly 
intended for the erection of power stations. | 

Holborn (London) —The work of electrifying the tramways in 


Grays-inn-road and Olerkenwell.road is to be commenced in May next, 


and with a view to minimising as far as possible the dislocation of traffic, 
the Works and General Purposes Committee of the Borough Council 
have recommended to the Council that the London County Council be 
asked to see that the alteration to all underground pipes should be 
completed before the old tramway is removed, 

The District Eailway.—1tis announced that on and after Feb, 3 
a half-hourly service of London and North-Western trains will run on 
Sundays, as on weekdays, between Broad-street and Mansion House, 
vig Willesden. At present there is but a very infrequent Sunday 
service of trains, and these do not run farther eastward than Earl's 
Court, Hitherto the North-Western trains have formed the only 
means of communication between the District Railway and the West 
London extension line to the busy junction of Addison-road. 


St. Marylebone.—A special meeting of the Borough Council was 
recently convened to consider a letter from the London County Oouncil 
‘with reference to the proposed tramways down the Edgware-road, 
The communication asked the St. Marylebone Council to consent to 
the introduction of the Council's Bill without reference to any arrange- 
ments with other road authorities on the subjeot of street widenings, 
there being no widenings proposed to be carried out in the borough of 
St. Marylebone, There being no quorum at the meeting it was 
adjourned, and the question burked. 

Glasgow.—Mr. James Dalrymple, general manager of the Corpora- 
tion tramways department, recently lectured in this city on tramways 
in Glasgow and elsewhere. Referring to his recent visit to America, 
he said, the tramways in Chicago were the worst he had ever seen, 
The Council had asked him to make a report on the tramway system, 
Mr. Dalrymple gave.a general description of the working of the 
Glasgow undertaking, and estimated that with the completion of 
extensions asked by outlying communities they might have a system 
measuring 200 miles of single track. l 


Underground Electric Railways.—Over 150 employés of this 
company sat down to dinner in the Leopold Rooms, Ealing, W., last 
Saturday evening, under the presidency of the superintendent of the 
Mill-hill Park car-sheds, Mr. G. G. Porter, The chairman, in address- 
ing the assembly, ssid in such an undertaking as the Underground 
Electric Railways Oc. of London, which involved a capital expenditure 
of something like £16,000,000, it was hoped that when the new 
' tubes" were opened the pressing problem of London traffic would 
be partially solved, An enjoyable evening was spent. 


Folkestone,—Residents in the west ward are protesting against 
the proposed introduction of tramways in the Sandgate-road and 
adjacent roads in the west end of the town. A deputation last week 
attended a special meeting of the Town Oouncil, and expressed the 
strong distaste which all ratepayers in that end of the town felt at the 
idea of a tramway running through the Sandgate-road. They held 
that the introduction would not benefit the artisan class in any way, 
while it would greatly depreciate the value of the property in that 
end of the town, The Council decided to consider the protest. 


Leith —In view of the fact that at some parts of Leith electric 
system the electric lamp pole and the pole supporting the trolley wire 
are close together, Leith Town Council have lately been considering 
whether one pole could not be made to serve the double purpose. 
Plans have now been prepared, and on Wednesday these were sub. 
mitted to the Police Committee, who agreed to the proposal so far as 
their interests were concerned, with the exception of the plans for the 
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bracket arm pillars, only one of whieh they agreed in the meantime 


. Tramways Oo.’s Bill. 


, Huddersfield systems. 
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to have reconstructed, in order that the effect may be seen before 
further alteration is made. 
Rochester,—It was reported at a recent meeting of the Tramways 


Committee of this Corporation that the Chatham Light Railways Co. 
had agreed to accept the tenders of Messrs, Dick, Kerr, and Oo, for 
the extension of the line from Star Hill to Delce Grange, with the 


British Thomson-Houston Co, as sub-contractors, subject to one or 
two slight modifications, to which Messrs, Dick, Kerr, and Co. have 
consented ; that the light railways company would like to terminate this 
line for the present at Baker-street, and asking for the approval of the . 
Council. The committee resolved to accept the tender of Messrs. 
Dick, Kerr, and Oo., but refused to consent to the line stopping short 
of the spot near Delce Grange. | 


Wembley.—A special meeting of the Urban District Council was 
held last week to come to decision on the Middlesex County Council 
tramway proposals, and it was decided, after much discussion, ''to 
oppcse the application of the Middlesex Oounty Council in order to 


- obtain the same satisfactory protective clauses as in the previous order 


of 1905, including the widening of the L. and N.-W. Railway bridge 
and approaches to 50ft. without any expense being borne by the 
Council, it being understood that the present application of the 
Middlesex County Council is à part of & comprehensive scheme for 
connecting up the outlyivg districts," This resolution is similar to 
one arrived at on the 10th inst, | 


Elland (Yorks).—A deputation from the District Council recently 
had several interviews with the promoters of the West Yorkshire 
This company proposes to join Halifax and 
Huddersfield by a tramways system via Elland, Eiland Edge, and 
Rastrick. From Fartown, a single rail will, itis proposed, be laid, in 
order to convey passengers into the centre of the Colne Valley town, 
this being necessary owing to the varying gaiges of the Halifax and 
The deputation was empowered, if necessary, 
to give or refuse consent. The deputation considered that the short 
interviews had been most beneficial in the interests of the Council, 
and recommended the Council to give their consent and approval of 
the Bill, 

Metropolitan Private Biils.—On Friday last the Examiners of 
Standing Order Proofs certified that the following private Bills of 
metropolitan interest had complied with the rules of Parliament 
applicable at this stage to the promotion of such measures, and that 
they were ready, therefore, for first reading : Metropolitan Railway Bill, 
North-West London Railway Co. Bill. In regard to the Channel Ferry 
Railway and Quay (Dover) Bill, non-compliance with the Standing 
Orders was reported on the technical ground that the notices for the 
Bill had not been published in the right newspapers. This report 
will be considered by a committee of the House of Commons, who will 
decide whether or not, having regard to the circumstances, the Standing 
Orders may be dispensed with. 


Huddersfield.—The finansial report of the Tramways Committee 
for nine months ended Des. 31, presented at a recent Council meeting, 
showed capital outlay to date £414,607; miles run 1905, 1,318,786 
(previous year, 1,272,682). The total income was £56,750 (of which 
£54,874 was derived from passengers), equal to 10°53d. per mile, as 
against 10:20d. previous year, On the expenditure side traffic expenses 
had been £12,825 (2'33d. per car mile, as agains) 2: 6d. in 1904); 
general repairs and maintenance, £9,909 (1'80d., as against 1:464.) ; 
power expensss, £3,844 (‘70d., as against '68d.); general expenses, 


228 885 ('15d., as against '50d.); total working expenses, £28,915 


(5 26d., as against 5'00d.) ; gross surplus, £27,837 (5'OTd., as against 
5:20d.), This does not include any provision for depreciation 
purposes. 

Liverpool,—A serious accident occurred in Liverpool on Tuesday 
morning, when one of the Corporation's cars was completely wrecked, 
A large electric car was coming from Wavertree, when the brakes 
refused to act as the car came. down the rather steep incline of Leece- 
street, Gathering speed on the way, the car failed to negotiate the curve 
to the right at the bottom turning into Renshaw-street, and, jumping 
the rails, fell over on its leftside. It was a covered two-deck car, with 
seating accommodation for 64 passengers, and was filled with passengers 
going to business, Eight or nine persons were standing inside holding 
on by the straps, The exact cause of the accident has not yet been 
located, and will form the subject of an inquiry. The gradient of 
Leece-street is very sharp, and the Corporation had placed compulsory 
stopping stations at short intervals with the object of minimising the 
possibility ot a car getting out of hand. The brakes, of which there 
are two, were designed to be able to bring the car to a standstill no 
matter how steep the decline may be, From the fact that after the 
smash the brakes were found to be hard on, it is assumed that the 
running away was the result of skidding, in support of which theory 
is the fact that the morning was frosty, and the rails may, therefore, 
have been unusually slippery ; but here, again, is a difficulty, for to 
counteract the condition of the metals every car is supplied with a 
sand-box. 

Fialing.—Colonel Yorke's report to the Board of Trade on the ques- 
tion of noises of the tramears was presented at the last meeting of the 
Town Council. The noisiness of the cars was alleged to be due to 
three causes—viz. : (1) some defect in the condition of the cars them- 
selves, (2) the condition of the rails, and (3) the. condition of the rail 
joints, The inspector stated that the London United Tramways Co. 
had removed some of the cars and had replaced them by others, which 
gave very little cause for complaint in regard to noise from running, 
As regards (2), it has been ascertained that in certain places the rails 
have become corrugated on their upper surface. The company has 
recently equipped an electric apparatus for grinding the rails where 
these corrugations exist, This ab best is only a partial remedy, as it 
does not remove the cause, whatever that may be, of this condition of 
the rails, and the corrugations may, therefore, be expected to reappear 
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sooner or later, Moreover, the apparatus cannot be used while the 
cars are running, so that the grinding operations can only be carried 
on during a short period of the night. The process, therefore, is slow, 
As regards (3), the inspector says many of the. rail joints appear to be 
in a faulty condition. the joints being low and loose, and the rails 
between them hogbacked. Sir Clifton Robinson has informed him 
that he would make exporiments with the thermit welding process, so 
as to ascertain whether this would be of any use in making gcol the 
defestive joints, Colonel Yorke makes no recommendations in view 
of the experiments which are being carried out, but he concluded by 
sayirg that if the remedies now being tried prove unavailing, or if 
fresh cause of complaint should arise hereafter, some more comprehen- 
sive measures, euch as the abolition of some of the cars and the relsyirg 
of the line, may become necessary in the publie interest. 


London County Council.—At the meeting of the London County 
Council on Tuesday it was decided, on the motion of Mr, Oleland, to 
refer to the General Purposes Committee to consider and report whether, 
having regard to the fact that the work included in the references t 
the Highways, Improvements, Rivers and Bridges, and Building Act 
Committees was intimately connected with the provision of adequate 
facilities to cope with the traffic problem of London, the time had not 
. arrived when, with a view to co-ordinating the various methods of 
dealing with this problem, it was desirable to establish a traffic com- 
mittee. The Highways Committee wil next week recommend that 
the estimate of expenditure on capital account of £12,200, submit'ed 
by the Finance Committee, iu respect of the reconstruction (exoludirg 
rails) of the existing single line of tramways in Goswell.road, between 
Ole: kenwell-road and Upper Ashby-street. for the underground conduit 
system of electric traction, be approved. In their report the committee 
gay: ‘' We are obtaining prices from a number of selected firms for the 
reconstruction of the tramways, and also (at the request of the Improve- 
ments Committee) for the execution of the paving works in connection 
with the street widening, and we propose to report later with regard to 
the execution of the works, The underground conduit system of 
electric traction proposed to be used on the tramways has already been 
approved by the Council, and we reported on Jan, 24, 1905, that the 
Board of Trade had given its approval thereto.” The same committee 
also recommend that expenditure, not exceeding £2,750, be sanctioned 
in ccnuection with the acquisition for the purposes of an electricity 
sub-station of property in Woolwich, and expenditure of £100 for the 
provision of transformers and other apparatus for testing insulators on 
the New Cross to Rushey Green tramways be sanctioned. The High- 
ways Committee further recommended the erection at Islington of a 
generating sub-station for working the Oouncil’s (northern) tramways. 


LIGHTING AND GENERAL. 


Brandon,—A proposal is on foot to erecta dust destructor ab a ccst 
of £10,000. 

Walkden.—The Lancashire Electric Power Co, propose building a 
sub-generating station at Walkden. 

Stoke-on-Trent —During December 1,181 units were sold, being 
an increase over the corresponding period of last year of 76 per cent. 


Blackpool.—An inqui y has been held in connection with ihe 
applicition of the Corporation for sanction to borrow £4,009 for 
electric supply purpose3, . 

Fulham —Oouncillor A. J. Warner has been appointed to attend a 
conference, the obj-cth being to consider the details of the London 
County Council's biil for the supply of electricity in bulk, 


Submarine Telegraphy.— Mt. Charles Bright, F.R S.E., gave a 
lecture at the Brighton Technical College last Friday on behalf of 
the Navy League, the subject being '' Submarine Telegraphy.”’ 


Leek,—The total number of lamps connected up to date is 5,345, 
of which 136 were connected during the present month, It has been 
"p extend the main to supply applicants already wired at a cost 
0 : | | 

 Heckmondwike —The tender accepted for the supply of a water 
purification plant is that of the Pateson Engineering Oo, The clerk 
of the D.strich Council has been instructed to compare and complete 
the necessary contract, Vd 

Company Announcement,—The Chloride Electrical Storage C»., 
of Clifton Junction, near Manchester, have paid «ff their £20,000 first 
mortgage debentures as at the end of 1905. "The company have now 
no debentures of any kind whatever, i 

Stirling.—Daring the four weeks ending Dec. 23 42,346 units were 
generated as compared with 35,374 for the corresponding period of 
1904, The total connections of equivalent 8 c p. lamps were 18,698, 
as against 16,456 at the end of 1904, 

South London Electrie Supply Co. —The company reports the 
sale during the quarter ended Ohristmas last of 2,757,087 units, 
realising £21,725. The figares for the corresponding quarter in 1904 
were 2,546,868 units, realising £21,760, 

Swinton.—The Lancashire Electric Power Oo. propose, when the 
necessary details have been arranged, to build a large generating station 


in the centre of Swinton, near Manchester, where certain industrial 


concerns are adopting electricity as the motive power. 


Rathdown.—A proposal to electrically light the workhouse has 
been postponed for 12 months. Strong exception is taken to the 
delay by the Guardians in the minority, who consider the present 
method of illumination by paraffin oil absolutely dangerous. 


Hammersmith —The Electric Lighting Committee have reported 
that ihe premises of 24 additional consumers, representing a maximum 
of 1,439 8 c.p. lamps, have been connected to the mains, and that 


the present number of consumers taking current from the mains is 


4,008, 


-Londcn), Mr. J. Sinnott (G P,O., London), Mr. A. 


Hanley.—A deputation has been appointed to wait upon the Fenton 
Urban District Council with respect to the suggested supply of elec- 
tricity to Fenton. The electrical engineer has reported that the postal 
authorities had decided to light the new post office in Tontine-street 
electrically, 

Windsor.—Consent has been given to Messrs, Foote and Milne to 
make application to the Board of Trade for a provisional order, ete., 
for tke electric lighting of Sanninghill and Sunningdale, and an sgree- 
ment between the Rural District Council and Messrs, Foote and Milne 
has been sealed, 


St. James’s and Pall Mall Electric Light Co.—The directors 
of this company recommend a dividend for the half-year ended 
Dec. 31 of 7a. 6d. per share on the ordinary shares, making, with 
the interim dividend paid on Aug. 1, a total distribution of 124 per 
cent. for the year, 


Notices of Books.—We have received the diary and hand-book of 
the London Master Builders’ Association, which contains much useful 
matter, giviog hours and conditions of labour in various districts, 
rules agreed upon between employers and employés, and information 
of value to all engaged in the Lu lding trade. 

Sale of Electricity Meters.—It will be seen by our advertisement 
columns that Messrs, Wheatley Kirk, Price, and Co. will on Jan. 51 
sell by auction about 4 500 second-hand electricity meters of the 
British Thomson-Houston, Reason, Vulcan, Ohamb»rlain and Hook-. 
ham, Ferranti, and other types, for the St, Marylebone Borough 
Council. 

Camberwell —The Borough Council are recommended by the 
Finance Committee to oppose the Additional Electric Power Supply 
(London) Bill, and to present a petition in favour of the London 
Oounty Council Electric Supply Bill. The County of London Electric 
Supply Co. are proposing to extend their conduits in several portions 
cf the borough, 

Wolsingham,—The question of electric lighting for Wolsingham 
has been advanced another step by the action of the Weardale Council 
in deciding to invite Messrs, Bruce Peeb'es and Oo. to prepare plans 
and an estimate of a scheme. There were certain conditions set forth 
by the company in view of the rejection or acceptance of the scheme, 
and these the Council agreed to adhere to. 

South Stoneham —The question of electrically lighting the work- 
house, which had been ordered to stand over, as reported in our issue 
of Jan, 12, was considered at the last meeting of the Guardians, and it 
was pointed out that £225 per year were spent on gas and £20 for gas 
cooking, whilet the expense for the electric light was estimated to 
cost £249 per year. The matter was deferred for six months. 


Chertsey,—At the last Council meeting the clerk read a resolution 
from the Ohobham Parish Council, asking them to oppose both the 
Sunningdale and district electric lighting order and that of the 
Ascot District Gas Company, on the ground that neither company 
undertook to give a supply to the whole parish within the specified 
time. It was dec‘ded to adjourn the consideration of the subject for a 
fortnight, | 

Wireless Telegraphy.—The Marconi Oo. proposes to extend its 
wireless telegraphy system at Cape Race to other Newfoundland 
centres. By this means, utilised in conjunction with Colonial Govern- 
ment telegraphs, regular commercial communication between ships 
in mid ocean and Europe and America will be greatly facilitated. 
The Government is now considering proposals, Last week Oape Race 
and the '' Lucania " were speaking over a distance of 760 miles. 


Huddersfield. —Ufp to the present there are 2,245 consumers, an 
increase of 19 on a year ago. The increase in the number of lamps 
connected on Jan, 1 as compared with December, 1905. was 3,093. On 
Dec, 31 the total length of mains for primary purposes was 54 miles 
1,576 yards, and for secondary purposes 39 miles 1,085 yards. An 
indemnity asked for by the Golear District Council for their consent to 
the proposal of the Corporation to carry an overhead cable from Central 
Golear through Wellhouse to Orimble has been g-anted, 

Court of Common Council.—At the last meeting the remam- 
brancer (Mr, Adrian Pollock) having reported on several Bills which 
had been deposited in Parliament, iacluding one by the City of London 
Hectric Lighting C». and another by the London County Council, Mr. 
Alderman Morris said he thcught that those two Bills should be 
referred t» the Special Committee, as the question would have to be 
considered as to whether private enterprise or public treding shculd be 
supported. Mr. Deputy Wallace advocated the reference of the subject 
to a joint special and streets committee. The Courb adopted the last 
suggestion, . 

Staff Dinner.—The staff of the electrical department of the North 
Staffordshire Railway Oo. last week celebrated their ninth annual 
reunion with a dinner at the Red Lion Hotel, Stoke-on-Trent. Mr. 
Andrew F, Rock, the telegraph superintendent, took the chair, and 
was supported by Messrs, Colin Roberts and H. A. Lewis as vice- 
chairman, Mr, G. A, Jelfs (managing director, Messrs, Tyer and Oò., 

| E. Ruddock 
(National Telephone Oo.) Mr. Blake (Ohasterley), Mr. Dewsberry 
(Pipe Gate) Mr. Wain (Uttoxeter), and representatives from Leek, 
Uttoxeter. Tutbury, Harecastle, etc. 


Birmingham,— An inquiry has just been held relative to the appli: 
cation of the Oorporation for power to borrow £132,690 for the pur- 
poses of their electric supply undertaking. Professional evidence 
having been called, the inspector paid a visit to the site of the pro- 
posed new substations. The Electric Supply Committee of the 
Council have recommended the City Council to hire out electric 
motors, as gas stoves are by the Gas Oommittee, It is anticipated 
that this new scheme may be the means of increasing the day load on 
the Corporation electric installation, and so lessen the cost of its 
running, and at the same time prove a source of valuable income to 
the community. fo eee | 
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Switchgear, —The Lords Commissioners of the Admiralty have just 
placed with the British Thomson-Houston Oo., of Rugby, an order for 
a large-capacity continuous-current type MP motor and elecirically- 
operated switchgear, to operate a set of hydraulic pumps of the 
horizontal type, capable of supplying a total quantity of 180 gallons 
of water per minute at a pressure of 650lb, per square inch to a 
hydraulic accumulator. The motor will be compound wound, and is 
to be started and stopped automatically by the rise and fall of the 
hydraulic accumulator, 


Telephones for Fruit Growers.—The Board of Agricu'ture and 
Fisheries has been in communication with the Postmaster-General as 
to the desirability of the further extension of the telephone systsm in 
country districts. The Board has been informed that for some years 
past the Post Office has been steadily extending the trunk-wire 
system to small towns and building up local exchange systems in 
rural districts which had previously been left untouched. The Post- 
master-General also informed the Board that he will be glad to 
receive any specific suggestions as to further improvement which may 
be submitted: on behalf of fruit growers, and also as to the localities 
where the need of the telephone for the purpose of this industry is 
most pressing. 


London Gazette,—The partnership between Jane Caldwell and 
William Caldwell, electrical engineers, etc., 27, South Sherwood. 
street, Nottingham, has been dissolved by mutual consent. <A 
receiving order has been made out on debtor's petition in the estate 
of A. R. Krause, electrical inspector, but formerly carrying on busi- 
ness as an electrical engineer at Victoria - buildings, Manchester, 
The first meeting will be held at the official receiver's offices, 
Byrom-street, Manchester, at 3 p.m. on Jan. 31. W. H. Platts, 
1, Oxford.row, Leeds, has been released from trusteeship in the estate 
of J. W. Hunter and A. Olapham, electrical engineers and motorcar 
dealers, etc., carrying on business as the Yorkshire Motorcar and 
Electrical Engineering Oo, at 101, Kirkstall.road, Leeds. 


Brighton, —The town clerk having reported that he had been served 
with a writ, iseusd at the suit of several inhabitants, claiming damages 
for nuisance arising from the electricity works, North-road, and an 
injunction, ib is recommended that he be instructed to defend the 
action and authorised to retain counsel and witnesses, and to take all 
necessary steps in that behalf, The town clerk has also been instructed 
to watch the progress of the London and Brighton Motorway Bill 
through Parliament, to see that no further provision is introduced 
which might be prejadicial to the Corporation, The Lighticg Com- 
mittee have also recommended the provision by the British Westing- 
house Oo, of a wrought-iron protection screen round portions of the 
switchgear at £174 for Southwick and £72. 10s. for North-road. 


Grimsby.—During the four weeks ended Dec. 28 the units 
sold were as follows; traction, 54,113 units, against 34,676 units in 
the corresponding period of 1904, a decrease of 563 units; public 
lighting 11,833 units, as compared with 12,005, a decrease of 173 units; 
private consumers 67,178 units as compared with 56.937, an increase 
of 4,241 units; total 107,124 as compared with 103,619, an increase 
of 5,505 units. Fifteen thousand two hundred and sixty units were 
generated by steam from the destructor, for which £15, 17s, 11d, had 
been paid to the destructor fund, Tenders for extension of plant and 
buildings have been received, the lowest being that of W. Gilbert, 
£1,570. 9s, 7d., and the acceptance of this is recommended pending 
the consent of the Local Government Board to the borrowing of the 
money, 


London County Council —The London County Council have 
approved (subject to certain conditions) propcsed works as follows: 
Brompton and Kensington Electricity Supply Co., to extend high and 
low tension mains under the House-to-House Order of 1889; Oharing 
Orcss, West-end, and City Electricity Supply Oo,, to construct street 
boxes and extend mains ; County of London Electric Supply Co., to lay 
high and low tension mains in Wandsworth, Peckham, and Southwark ; 
London Electric Supply Corporation, to lay low-tension mains and 
construct converter boxes in London-road; Metropolitan Electric 
Supply Oo., to lay stoneware ducts and low-tension mains; Notting 
Hill Electric Lighting Oo., to lay mains in Kensington district ; South 
Metropolitan Electric Light and Power Oo., to lay low-tension mains 
in Lewisham and Blackheath, 

Keighley,—In the sale of electricity a decrease in the lighting and 
power returns as compared with last year is reported, A decrease 
appears to have taken place in both the electricity and gas depart- 
ments, The reduction in the electricity returns is partly accounted 
for by the use of more economical lamps, and not by a reduction in the 
number of customers, The figures are: units sold in December, 1905, 
lighting and power 27,795, traction 19,106 ; December, 1904, lighting 
and pow: r 28,444, and traction 17,166. The Gas Committee do not 
appear to have presented a report of the amount of gas made in 
Decemter, 1905, which is rather significant, but state that the amount 
made from July 1 to Dee. 31, 1905, was 127,209,000 cubic feet, a 
decrease of 2,092,000 cubic feet upon the amount made in the 
corresponding period of 1904, 

Watford,—Three arc lamps were lighted in the Market-place on 
Tuesday and Wednesday. The centre lamp will be always lighted 
in times of fog, and, subject to this, the existing arrangements for 
lighting are to be continued, A letter from the Secretary, General 
Post Office, was read, stating that the Postmaster-General is 
unable to sgree that the cost of raising the Post Office telegraph 
wires is not proper to be borne by the Council as electric light 
undertakers. The committee recommended that the clerk should 
reply stating that the Council adhere to the view already taken, but 
having regard to the necessity of the alterations, they will bear the ccst 
of raising the wires. The number of consumers connected to Dec. 51 
last was 447, as against 377 connected t» Dec. 51, 1904. The maximum 
load for the year 1905 was reached on Dec. 22, and amounted to 
484 kw., as against 431 kw, on the same date of the previous year. 


For the quarter ending December there was an increase in the units of 
19 597 as compared with last year, while the receipts had increased by | 
£294. 2s. 53. | s 

Rochester,—At the last meeting of the Town Oouncil the town 
clerk reported that the following Bills would be introduced into 
Parliament during the 1906 session: (1) Kent Collieries Limited 
(Electricity Supply); (2) Kent Electric Power ; (3) South-Eastern and 
London, Chatham, and Dover Railways; (4) Rochester, Chatham, 
and Strood Gas. It was resolved on No, 1, that no action be taken ; 
on No, 2, that representatives attend a meeting of the borough and 
district councils of Kent, to corsider the provisions of the Bill, with 
power to agree to join in any action which may te considered necessary ; 
on No, 3, that no action be taken until the result of the negotiations 
between the town clerk and the company be ascertained ; on No. 4, 
that representatives be oppointed to meet deputations from the 
Councils of Ohatham and Gillingham to discuss the Bill. 

Southend.—The last report of the electrical engineer states that 
during the month the Hamlet Court-road feeder had been extended, 
which had improved the voltage in the Westcliff area, During the 
month 1,095 equivalents and 26 consumers had been connected up. 
There were now 60,238 equivalents and 1,029 consumers, The lighting 
units generated during the month were 131,266, as against 100,245 
for the corresponding month last year, an increase of 30'9 por cent, : 
The traction units were 38 708 sgainst 39,055, a decrease of 0:89 per 
cent, The existing main on the Leas is to be extended in an easterly 
direction for a distance of 60 yards at an estimated cost of £50. 15», 
It has been decided that six ‘‘ Erith " underfeed mechanical stokers 
be purchased at an estimated cost of £750; that the hot-range betwern 
the economisers and boilers be '' pipe lagged ” at an estimated cost of 
£40 ; that two centrifugal pumps: of 4.000 gallons per hour capacity 
be purchased at an estimated cost of £120; that a lathe and acces- 
sories be purchased at an es‘imated cost of £280. 53. as follows: one 
large wheel lathe, with motor complete, £257. 103.; one armature 
cradle, £24; one-type furnace, £4. 153,; one jib crane, £14. 

Erith,—At the last Council meeting the committee recommended 
that the sum of £150)0 be borrowed from the Liverpool Victoria 
Legal Friendly Society for electric lighting purposes, repayab!'e in 
25 years, at 3g per cent, interest. The electrical engineer reported 
that, owing to the making-up of Fraser-road, the high-tension cables 
running through the old pathway would be buried to a considerable 
depth, This would not effect the stability of the cables, but should 
repairs or alterations be necessary at any future time the carryiog oub 
of the same would be a difficult matter. Oa the other hand, the 
expense of removing these cables would be excessive. He therefore 
recommended that a new main be laid down the pathway of the new 
road when the same is made up, the old cables being left in position. 
‘The committee resolved that the existing cables be leftin their present 
position, and that the engineer submit an estimate of the cost of layiag 
an additional cable, The committee recommended that the chairman 
and the clerk be authorised to represent the Council at a meeting of 
the borough and district councils in Kent for the purpose of consider- 
ing the Kent Electric Power Bill, As from March 31 next the charga 
for lighting and maintenance of arc lamps is t3 be reduced from £25 ` 
to £20 per lamp per annum, 

New Issue.—The Rangoon Electric Tramway and Supply Co. Las 
been formed to acquire from Mossrs. Darwood and COo., of Rangoon, - 
and to work the existing Rangoon tramways and the Rapgoon Tram- 
ways Order, 1905, and the Rargoon municipal electric and electric 
traction licenses and the Rangoon cantonment electric traction licer se 
granted in 1905 by the Governments of India and Burma to the 
partners of that firm, The share capital is £500,000 in 50 000 
6 per cent, cumulative preference shares of £5 each and 250,000 
ordinary shares of £1 shares, The ce:mpany announces the 
issue of £150,000 44 per cent. first mortgage debenture stock 
and 30,000 6 per cent. £5 cumulative preference shares, 
Messrs, Darwood and Oo. will receive an allotment to them- 
selves and their nominees of £65000 in the company’s ordinary 
shares, fully paid, and will, in addition, subscribe and pay for in cas) 
at par for £85,000 of the ordinary shares, The firsh mortgage 
debenture stock and the interest will be secured by a first mortgage tə 
the trustees for the debenture-stock holders on the freehold and lease- 
hold properties of the company and bya floating charge upon its 
whole undertaking and other assets, both present and fature, The 
company reserves the option to redeem all or any part of the stock, on 
six months’ notice being given, on or at any time after Dac. 31, 1915, 
at 105 per cont. The preference shares are cumulative as to dividend, 
and rank for cipital in priority to the ordinary shares, 


Social Events.—The first social gathering of the staff employed at 
the electric light works, Rotherham, took place last week, the engi- 
neer (Mr, E. Uross) presiding. The proceedings took the form of a 
supper and concert, Ia his opening remarks, the Chairman expressed 
his pleasure at presidir g over the first social gathering in connection 
with the electric light department, He-hoped such gatherings would - 
continue to te held, and prove successful, He was a firm believer 
that meetirgs of that character tended to promote good feeling all 
round, and were advantageous both to the staff and the depart. 
ment generally. The toast of the ''Ohairman and Vice-Chair- 
man and Committee of the Electric L’ght D»partment” was 
given by Mr. J. R. Lilleker, who remarked that the electric 
light employés should be thankful to the chairman (Alderman 
D. L. Winter) and the vice-chairman (Councillor T. Reeves), 
Alderman D. L, Winter responded, sand expressed gratitude for the 
toast, Looking back to the year 1893, when plans were put into 
operation for the electric lighting scheme, and to 1899, when the 
services of Messrs. Kennedy and Jenkin were obtained as consulting 
engineers, he said people regarded them as fanatics to attempt such a 
ridiculous scheme, but it would scarcely be looked at in that light 
now, after the splendid services achieved by the department. "''The 
Staff and Employés” was proposed by Councillor T. Reeves, who said 


142 


THE ELECTRICAL ENGINEER, JANUARY 26, 1906. 


he was pleased to see so little friction had taken place between the 
employers and employés. 


PROVISIONAL PATENTS, 1906. 


JAN, 15. 

1019, Improvements in or relating to electric furnaces. 
Gustav Gin, 77, Oolmore-row, Birmingham. (Complete 
specification.) 

1065. Improvements relating to electric batteries, Meyer 
Wildermap, 18, Southampton-buildings, Chancery-lane, 
London, 


1068, Improved means for preventing overheating of elec- 
trical machinery. The Honourable Oharles Algernon 
Parsons, 18, Southampton - buildings, Ohancery - lane, 
London, 

An improved elastic fiuid alternating rotary motor, 
Olarke, Chapman, and Oo., Limited, ard John Robson, 
ől, Bedford-street, Strand, London. (Complete specifi- 
cation, ) 

New or improved méans for operating the contact lever 
which produces the brake spark in magneto-ignition 
apparatus, Albert Francis White, 306, High Holborn, 
London, 

1097. Improvements relating to electric motors working with 
single-phase alternating currents, The Rhodes Elec- 
trical Mannfacturing Company, Limited, and Frederick 
Oreedy, 522, High Holborn, London. 

A means for controlling the contact lever of electrical 
igniting apparatus for explosion motors. Ernest 
Eisemann, 6, Lord-street, Liverpool. (Complete specifi- 
cation. ) 

1114, A new or improved electrical leakage discharger and 
indicator for use on electric tramcars and the like. 
Horace Marler Anning, 65, Chancery-lane, London. 

Improvements in and relating to electric meters, The 
British Thomson-Houston Company, Limited, and Arthur 
John Martin, 83, Cannon-street, London, 


1088, 


1091, 


1099, 


1115, 


1116. 


Improvements in and relating to vapour electric 
apparatus, The British Thomson - Houston Oompany, 
Limited, 83, Oannon-street, London, (General Electric 
Company, United States, ) 

JAN, 16, 
1151, Improvements in and connected with battery testing 


apparatus in pocket size, Hermann Oppenheimer, 56, 
Redcross-street, Barbican, London, (Akt.-Ges, Mix und 
Genest, Germany.) 

Improvements in electric power horizontal log band 
saw machines, Allen Ransome and Auguste Lavo, Stanley 
Works, Newark-on-Trent, 

1161. Improvements in or relating to trolley switches or 
cross-over devices such as used in overhead con- 
ductors of electric tramways and railways, Emanuele 
Centonze, 159, Queen Victoria-street, London. 


1152, 


1218, Improved electrically indicating target, George Hunter, 
522, High Holborn, London. 
1221, Improvements in and relating to the indication, 


measuring, and recording of electric currents. 
Riccardo Arno, 7, Southampton-buildings, Chancery-lane, 
London, (Date applied for under Patents Act, 1901, Jan. 17, 
1905, being date of application in Italy.) (Complete 
specification. ) 

JAN, 17, 

244524/05, Improvements in switches for use with incan- 
descent electric lamps, Francis Harrison, 14, Ossian- 
road, Stroud Green, London. (Date applied for under 
Rule 5 of the Patents Rules, 1905, Nov. 27, 1905.) (Com- 
plete specification.) 

1230, Improvements in and relating to mechanism for use in 
electrically lubricating the shafts of machinery and 
the like, Hairy Fowkes, 674, Corporation-street, Birm- 
ingham. 

Improvements in certain parts of electric switches, 
Verity's Limited and Arthur Edgar Gott, 11, Burlington- 
chambers, New-strect, Birmingham, (Complete specifi- 
cation. ) 

An electrical switch for increasing or decreasing the 
number of lamps or other appliances in use, Charles 
James Tnrner, Wharncliffe, Birkenhead-road, Hoylake, 
Cheshire, 

Improvements in or relating to the electrical welding 
of chains and the like, Oscar Küppers, 36, Ohancery- 
lane, London, 

Improvements in and relating to electric arc lamps. 
The British Thomson - Houston Company, Limited, and 
Edwin Joseph Murphy, 83, Cannon-street, London. 

1808. Improvements in and relating io electric arc lamps. 
The British Thomson. Houston Company, Limited, and 
Edwin Josepk Murphy, 83, Cannon-street, London. 

Improvements in and relating to electric safety spark- 
gap devices, The British Thomson-Houston Company, 
Limited, 85, Cannon.street, London, (Allgemeine Elek- 
tricitats-Ges,, Germany.) i 


1242, 


1259. 


1289, 


1307, 


1309, 


JAN. 18. 
104004/05. Improvements relating to combined fire-alarm and 
telephone systems. Isidore Bernard Birnbaum and 
Francis George Bell, 322, High Holborn, London, (Date 
applied for under Rule 5 of the Patents Rules, 1905, Oct. 20, 
1905.) (Complete specification. ) 


1389. Improvements in electric cables. John Edward Kingsbury, 


24, Scu:hampton-bnildisgs, Ohancery-lane, London, (The 
Western Electric Company, United States.) 
1394, Improvements relating to electric couplings, J oseph 


Neyret, 7, Southampton-buildings, Chancery-lane, London, 
(Date applied for under Patents Act, 1901, Jan. 31, 1905, 
being date of application in France.) (Complete specifi- 
cation. ) 

Improvements in or relating to secondary batteries, 

Arthur Percy Strohmenger, 522, High Holborn, London. | 

1404, Improvements in or relating to insulators for the 
conductor or “live” rails of electric railways and 
the like. Henry Augustus Dupré, 70, Ohancery-lane, 
London, 

1410. Improvements in arc lamps. Mariano Fortuny, 7, South- 
ampton-buildings, Ohancery-lane, London, (Date applied 
for under Patents Act, 1901, Jan, 25, 1905, being date of 
application in France,) (Complete specification.) 


JAN. 189. 

Improvements in ears or supports for overhead trolley 
wires, Francis Morris, 65, Ohancery lane, London. 

A combination of apparatus worked in conjunction 
with any time indicator for tho purpose of calling 
attention electrically and automatically at any 
desired time at a distance from the said time indi- 
cator, George Pattison, 159, Colworth-road, Leytonstone. 

1481, Improvements in alternating-current electric motors, 


1396. 


1453. 


1469, 


aea. William Maple Bradshaw, The Westinghouse Patent 
4gE/ 1. Bureau, Westinghouse - building, Norfolk-street, Strand, 


IL. Age London, (Date applied for under Patents Act, 1901, 

Suen we, Feb. 1, 1905, being date of application in United States.) 
~ pë (Oomplete specification.) 

1487, Improvements in or relating to electricity meters. 
Otto Titus Bláthy, 111, Hatton-garden, London. (Complete 
specification, ) 

Improvements in magneto-electric ignition apparatus, 
Frederick Richard Simms and Robert Bosch, 4, South-street, 
Finsbury, London, (Complete specification.) | 

Improvements in or relating to apparatus for generat- 
ing and applying electricity for lighting purposes on 
railway and other vehicles. Frederick John Beaumont, 
William Mudd Still and Matthew William Walbank 
Mackie, 46, Lincoln’s-inn-fields, London, 

JAN, 20, 

Improvements in or relating to brush-holders for 
dynamo-electric machines, Joseph Thomas Westwood 
and William Lawford Jones, 53, Chancery-lane, London, 

Improvements in and relating to signalling systems, 
The British Thomson-Houston Company, Limited, 83, © 
Cannon-street, London, (General Electric Oompany, United 
States, ) 

Improvements relating to accumulators, Meyer Wilder- 
man, 18, Southampton-buildings, Ohancery-lane, London. 
(Complete specification. ) 

Improvements in or connected with electric secondary 
batteries, William Holloway Fellows, Edward Thomas 
Pickup, and William Tice, 173, Fleet-street, London. 

Improvements in the electrolytic manufacture of copper 
wire, strip, or the like. Sherard Osborn Oowper-Coles, 
4, South-street, Finsbury, London, | 


1507, 


1509. 


1541, 


1564, 


1569, 
1576, 


1578, 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Feb. 8, 


1905, 
608. Portable electric drilling machines, Maclean, 

1299, Apparatus for use in recording telephonic messages 

or sounds. Starcke. 

1300. series switches, controllers, and the like, 

oe), 

1493, Electric time switches.  Coachman. 

1526 Coils or windings for transformers and other electrical 

apparatus, Berry. 

2004, Electric vapour lamps or enclosed arc lamps, 

and Calvert, | 

20044, Electrode material for vapour electric apparatus, 
Bastian and Calvert, (Date applied for under Rule 5, 
Patents Rules, 1905, Feb. 1, 1905.) 

Electric lighting of trains. Leitner and Lucas, 

Devices for controlling electric currents, Atkinson, 

Ironing-machine tables having electrically«controlled 
pressure, Hacking and Pyrcroft, 

Electrolytic meters applicable to other measuring 
instruments or apparatus in which the (varying) 
level of a column of liquid is employed, Bastian Meter 
Company, Limited, Salisbury, Bastian, and Calvert, 


Soar and 


Bastian 


2342, 
2919. 
2998, 


2106, 


$919, 
3762, 
4504, 
9447. 
7448, 
16017, 
10215, 
11074, 
11813. 
13677. 
13690. 
16971, 


17270, 
17722. 


18381. 
23298, 


23402, 


Automatic carrier systems. British Thomson-Houston 
Company, Limited. (General Electric Company.) 


Electric switch and circuit breaker mechanisms, Barton. 


Method of and means for governing or controlling 
electrically-driven winding machinery, rolling mills, 
and the like. Pieper, 


Electrical measuring instruments of the wattmeter 
class, Nalder Bros, and Thompson, Limited, and Ourtis, 


Electromagnetic or eddy-current brakes and electro- 
magnetic clutches, Morris and Lister, 


Control of electric motors. British "Thomson. Houston 
Oompany, Limited. (General Electric Compavy.) 


Vapour electric apparatus. British Thomson-Houston 
Company, Limit.d, (General Electric Company.) 


Regulation of the voltage of alternating-current 
systems, British Thomson-Houston Company, Limited. 
(General Electric Company.) 


Universally adjustable electric light bracket, Overell, 


Electric condensers particularly for use in wireless 
telegraphy. Fessenden, 


Electric furnaces, Girod, (Date applied for under Iater- 
national Convention, July 4, 1904.) 


Commutators of ds na nieselesiric machines and electric 
motors, Armistead. 


Electrical hand lamps.  Napier-Clavering. 


Microphones for use in submarine signalling, Lake. 
(Submarine Signal Company.) 


Reversible galvanic battery, Askew, 


Electrical safety devices for guarding against burglary 
and the like, Jacob. 


Electric furnaces, Girod. (Date applied for under Inter- 
national Convention, Dec. 24, 1904.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name, pco Last price. 
Commereial and Industrial.— £ g 
Alliance Electrical Co.,5 per cent. Cum. Pref., Nos. 1-70,000 1 8-4 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 000 1 4-3 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 7-74 
6 per cent. Cum. Pref., 1-100,000 ........... .... 5 6-64 
— — 44 per cent. Mortgage ‘Debentures .............. 100 103-106 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
SDOGE. R80, siones Ex Sana san E esie pi ee E os 100 98-100 
British Westinghouse Elec. and Manuf. 6 per cent, Pref., 
219,001:5 19,000 5 o ous caveat Qo wes tuas t PORUNE NNE 13-24 
4 per cent; Mortgage Debenture Stock .......... 100 11-82 
Brush Electrical Engineering, Ordinary, Nos. 1-105,751 .. 2 8-8 
Non. Cum., 6 per cent. Pref. .................... IR 1j-'2 
44 per cent. 1st Debenture Stock ................ 100 - 1. 93-101 
— —— 45 per cent. 2nd Debenture Stock................ 100 .. 82-84 
Callender's Cable, Debentures.................. cece ee eee 100 .. 108-110 
Ordinary Arc FrP MR & us 11-12 
5 per cent. Pref, 2.5. cuvwa metas e bebe oed D x 55-55 
Crompton and Co. ot veces Soe ec backed sano Sneek nada 15-2% 
5 per cent. Debentures............... eee 100 .. 95-98 p.c. 
Edison and Swan United, “ A" Shares, 1-99,261 .......... D ced 18-18 
** A? Shares, 01-017,139 ........ o .. 24-24 
— —— 5 per cent, Debentures............. lees cee ee 100 .. 92 97 
4 per cent. Deb. Stock, Red. .................... 100 .. 86 88 
Electric Construction, Nos. 1 to 112,100 .................. 2 P - 
7 per cent. Cumulative Pref. .................... 2 .. LBB 
4 per cent. Perp. lst Mort Deb. ................ 100 .. 90-95 xd 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 .. 90-95 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 9.91 
——— 1| per cent. lst Mort. Deb. Stock ................ 100 .. 96-100 
W. T. Henley's Telegraph Works, Ordinary .............. 5. .. 124215 
——-— 44 per cent. Preference............ cc cece eee ees 5 .. t£'4 
44 per cent. Debentures .................... s. 100 .. = 109-lil 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 184219; 
— —— 4 per cent. Debentures............. eee ee eee 100 .. 99-102 
Parker, Thos., Limited, Ordinary .................... ses. 10 .. 10-104 
Telegraph Construction and Maintenance................ la... 24-35 
5 per cent; Bonds (uris oda wv kkey Vensdciees 100 .. 100-102 
Eleetrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary .................... 10 .. 28124 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 103 1C3 
6 per cent. Cum. Second Pref., 15,001-22,500 .... 10 ..  lli-124 
44 per cent. Debenture Stock, Red............... 100 ..  1(5107 
omley (Kent) Electric Light and Power Co.  .......... o .. 01-53 
44 per cent. lst Debenture Stock, Red. .......... 100 .. 102-19 
Brompton and Kensington, Ordinary .................... D. osa ed 94 
7 per cent, Preference ................. serrer OF us e4 94 
Caleutta Electric Supply Corp., Ordinary, Nos. 1-60,000 . 5 .. 81-94 
Nos. 00, 001-60, 000 —. oodd ae deos Y RYDER D us 83-91 
Cambridge Electric Supply Company, £10 Ord. ........ 8 .. 124-154 


Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 102-105 
Charing Cross, West End, and City Electric Supply, Ord., 


1-8000: * rotis Seb e xou dC dal the NN GRE Sade  — 52-64 
44 per cent. Cum. Pref., 1-80,000 ................ E 51-54 
—— — 4 per cent. Debenture Stock, "ode dre 100 .. 101-105 
‘City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 .. 45.42 
—— ditto (1903) 40, 001-80,000.......... 5 .. 4-45 
Chelsea ject SUDDIV -caceit aeaaea E E en D. ess 5-6 
44 percent. Debentures .................- eens 100 .. 103-110 
City of London, Ordinary oaie ERN eh ae a ee 10 .. 11-12 
— —— 6 per cent. Cumulative Pref......... ........... 10 .. 134-144 
5 per cent. Debenture Stock ................ Lese 100 .. 122-126 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 .. 100-102 
County of London Electrie Supply, Ordinary ............ 10 4 84-94 
6 per cent. Cum, Pref., 2. o eon Erin 10 .. 124-15 
44 per cent. Debentures Prov. Certs. All på. Rd. 100 .. 109-112 
44 per cent. 2nd Debentures Prov. Certs. ........ 100 .. 101-108 


Edmundsons' Electricity Corporation, ee 1-50,000.. d Ju 9-95 xd 


Electric 


EEE 


6 per cent. Cum. Pref. .......5...... eere ee sa 5-54 

44 per cent. First Mort. Deb. —— te 100 . 104-106xd 
Lt. & Traction Co. of Aust.,6p.c.Cm.Pf., 1-30,000 5 .. 24-5 

5 per cent. Debenture Stock, Red, 22.2... 100 = — 90-90 


Amount 
Name. paid. 
Folkestone Electric Supply, Ord. Nos. 1-10,000 .......... 5 
44 per cent. First Deb. Stock, Red. .............. 100 
Havana Electricity, 1-15,000 .................. eere 10 
Hove Electric Lighting, Ord., TIS 000. eet os Sau Se cans 5 


Isle of Wight Elec. Lt. and Pwr. En pec. Db. Stk. Red. ... 100 
Kalgoorlie Electric Power and Lighting, 6 per cent. Cum. 


Pref., 1-150,000. 5, 5.0 ce Suton oe p EE RR RR 1 
Kensington & Knightsbridge Elec. Lt., Ord., 1-21,000 . 5 
Kensington and Knightsbridge and N otting Hill, 4 per 

cent. Debenture Stock Red. .............. cene 100 


Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 
London Electric, Ordinary 4 o asc heen emn my ó 
——  — 6 per cent, PEG eoe ce cec nU neuen 5 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 
Metropolitan Ordinary, 100,001-500,000 .. ............... 5 
— —— 44 per cent. First Mortgage Debenture Stock.... 100 
44 per cent. Cum. Pref. ................... Hu 5 
34 per cent. Mortgage Debenture, Red .......... 100 
Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. . — 
Newcastle-upon-Tyne Electric Supply, O:dinary, 1- 57, 09 5 
do.; 55,0 05:000. i a eode qe exor Le Rr MESA OER 
5 per cent. Pref CDDT;00] eareuaiE e rwen de 
do: 57:00:75,000 Lo cd Sees daes ES Te E Pads aes 
Notting Hill Electric Lighting NT 
per cent. First Mort. Debs. Nos. 1-500 (Reg.) . : Y00 
Oxford Electric. Ordinary, 1-96 and 40-14,510 ............ 5 
4 per cent. Debenture Stock ............. sees. 100 
Royal Electrical Company of Montreal, 45 per E First 
Shares Mortgage Debentures  ...................... 100 
Smithfield Markets Electric Supply, Ord 1-12 000 oreraa 5 
——-— 4| per cent. Debenture Stuck .......... 0. eee eee 19 
1 


Damo 


South London, Ordinary .......... 0... cece cece eee cence 
South Metropolitan Electric Light and Power, Ord. ...... 
—— 7 per cent. Cum. Pref. ...............seeeeeeeese 


—— —— 44 per cent. lst Mort. Deb..... 0.0... cece eee eee 100 
Ditto, June, 1904 ci oes sus cbe eR bw Ew — 

St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 
=== T per cont: Pref... osse eso sce deui hme e's 5 
— —— 34 per cent. Deb. ............ celere 100 


Urban Electric Supply Co., Orainary, 98-50-007  .......... 5 
——— 5 per cent. Cumulative Preference, 50,001-80,000 5 
Westminster, Ordinary ...........ccccececcsee oen 5 
—— 5 per cent, Cum, Pref., 110,1u1-138.251 .......... 5 


Electric Tramways.— 


Anglo- Argentine, 54 per cent. Cum. Pr«f., 1-260,007 ...... ES 
Permanent 6 per cent. Debenture Stock, 1888.... 100 
Auckland Elec. Trams., 5 p.c. 1st Mor. Deb. Stk., "Red. .... 100 
Barcelona Tramways, Órd., 952080 0,2 NEM. 10 
5 per cent. Cum. Pref. Shares, 1-100007 5. occ 10 

5 per cent. Deb., Red., 1-600 .................... 100 

—— — 44 per cent. Red. Deb. Stok oes ros eni Reuss 100 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001-150,606,. 1 
——— 5 per cent. Cum. Pref. Shares, l- 59, BO cto estos 1 


Blackpool ane Fleetwood Tramroad .................... 10 
Brisbane Tramway Invest., Ord., 1-75,000 ................ 5 
5 per cent. Cum, Pref., Nos. 1- 75,000 REPE 5 

44 per cent. Deb. Stk., ' Red., Prov. Certs. all pd.. 100 

British Columbia Electric Railway Co., Ord. Def. ........ 100 
rd. Prel.. os ouebi serere UE ns er Ded has 100 

—— 9 per cent. Cum. Perpetual Pref. Stock.......... 100 


148 


Last price 
£ 


6 
99 101 xd 
100-13 
2.2, 
76-£0 
3.34 


"s i£ 
.. 15/16-1 7/16 
. 105-108 


63-64 


.8 sn 8 13/16 


140-143 
104. 106 


— 


: . 29/32- 2.31/32 
` 15/16-1 1/16 


— —— 44 per cent. lst Mt. Debs., Nos. 1-6,250, of £40 each 40 e 


44 per cent. Vancouver Power Deb............... 1 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 
———— 6 per cent. Cm. Pf., 50,001-60,000 ................ 10 
—-5 per cent. Perpetual Debenture Stock  ........ 100 
44 per cent. 2nd Deb. Stock .................Lses. 100 
Buenos Ayres and Belgrano Trams................. eese 5 
——— “A” 6 per cent. Cm, Pf., 1-40,000................ 5 
—— “ B" 6 per cent. Cm. Pf., 1-27. P000 PEN 5 
5 per cent. Deb. Stock, Bel cans e canbe A 100 
Prov. Cert., all paid 42i sema ete v ca stt I cta 100 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .... 100 
Calcutta Tramways, 1-102,268 .............lceeeeee ren 5 
44 per cent. 1st Deb. Stock, Red. 16i euro s 100 
Cape Electric Tramways, Nos. 1- 480, 000 Seeger adie aoe ie siete l 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 
4 per cent. 1st Mortgage Deb., 1-5000 (1917) ...... 100 
Colombo Electric Tramways. and Lighting, 5 per cent. 1st 
Mortgage Debenture Stock, Red. .................... 100 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 
—-— 6 per cent. Cum, Pref. ;................ cece eee 10 
—— 4 per cent. Debentures ...................eeeeess 100 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 
— 6 per cent. Pref., Nos. within 1- 500.0 rocked te 10 
5, per cent. Mort. Debs., 1-3,000 Beds Hee visa dua 100 
Imperial Tamiwaya. Ordinary. i odes a bei sea gh MR CU eas ee all 
6 per cent. Cum. Pref. 1... cecesse teras See al .. 
4s per cent. Deb. Stock .................seeeeeee 100 


Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref., Nos. 30,001-60,000 ................eeeeeee 


4 per cent. Ist Mt. Db. Stock, Hed: ieaicasibiride 100 
Kidderminster and District Lighting and Traction, Pref.. 5 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 

4 per cent. lst Mt. Db. Stock, Red. .............. 100 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk , Rd. .... 100 
Metropolitan Elec. Trams., Defd., 1,000,001-1 ,514 ,016 . 1 

——— 5 per cent. Cum. Pref., 500, 001- i, 000, DUO. < sca ca ce 1 

44 per cent. Deb. Stock, R OO PR twos een 100 

Milwaukee Electric Rail and Light, 5 per cent. 50-yr Cons, 
Mort. Bonds, 1926, 1-5,500 and 7,001-8,000 rr er eer ia $1,000 .. 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 
1908: 1400055 225 cow a dace ca Nagar oo tesa eee PA Ra S UC ADS 100 
— — 'Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 


New General Traction, 6 per cent. ‘Cum. Pref., 1-10,000 and 
5001570000. sia aivccewa ated ns Oe oa mx ha x agua aede Fn wie 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 

5 per cent. Cum. Pref. - vee see cue eee an e wee ees 10 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... e 


Potteries Electric Traction, Ordinary, 20,001-40,000........ 
5 per cent. Cum. Pref., T2 OU. ecm ce ta RR 10 
44 per cent. Debenture Stock .................... 100 
South Lancashire Electric Traction and Power Company— 
£250,000 Ordinary | ii ninceveliew e ek kx ra ids - 
£101, 132 6 per cent. Preference ............ ees. L. 34 
——— £597, 170 44 per cent. Debenture Stock........ 100 p.c, .. 


Electric Railways.— 


Central London, Ordinary ....... n — PP ao 100 
4 E cent, aaa si Glico tanto EA oam MES S wae tee ir 100 


e@evaeseeeoseseeraeeeaneeesne 8.0 


— Ed Dc Deb. Stock Gis. eripi Gerta., fully paid)... 1 


Perce 


188 138 
1-14 
óg-44 
98-96 
120-125 
110-113 
108-11! xd 
105-105 p. c. 
101- 104 xd 


101-104 
102-104 
144-154 
15-16 
100-102 
135-144 
142-151 
94-97 
18-19 


14-144 
108-110 


6 
101- 105 xd. 
104-106 


102-105 
102-104 


110- 112 xd 
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Name. Amount 


paid, Last price. ^ Name, Ead Last price 
£ E 
City and South London, Consolidated Ordinary .......... 100 43-45 Telephones.— £ £ 
——-— 4 per cent. Debenture Stock .................... 100 106-109 
9 per cent. Pref, Stock ’91......0.. 0... 0c cece cease 100 120-123 National Telephone, Preferred.........0.cccceeccuccencees 100 1121-1134 
m 9 9 is; duse ch alse ee dane hens 100 117-120 Deferred Stock sis evo cheered oe aed oon iUe UIS 100 110-112 
ues » 5 uc baeo eed EUM LESE E 100 115-118 — —— 6 per cent. Cum. First Pref. ..............seeeess. 10 13-15 
Liverpool Overhead, 5 per ceut. Pref. .................... 10 10-104 ——— 6 per cent. Cum. Second Pref...........cccecccece 10 Ig 
—— — Ordinary, 1-50,000......... coca cece cece ee ee 10 53-44 9 per cent. Non. Cum. Third Pref,................ 5 55-0% 
——— Aper cent Mortgage Debentures, Red., 1-1,700., — 98-99 ——— 5 per cent. Deb. Stock, Red. .................... 100 995-1014 
Underground Electric Railways of London, 5 per cent. | | 4 per cent. Deb. Stock. Red. ................s.s. 100 .. -104-106 
Profit-Sharing Secured Notes ........................ — 28-99 Oriental Telephone and Electric Company ................ 1 .. 1&/16-1 7/16 
Waterloo and City, Ordinary. ............................ 100 91-97 6 per cent. Cum Pref, .................... sun 1x5 14-12 


Se ee 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


i a ee MEN 


° Including steam trains. 


t And 98 miles of interlacing track, 


& Train mile, ` 


Per mile of single track. 


h Half-year’s figures, 


Traffic Returns fo I Miles of | ^ 
eee r ee e single track Accounts for past year Cost 
Line Spes per 
f » n Receipts per a car 
i 1 urren : Total | Passengers | Car miles | Pas- ar ile of | mile. 
Ending | 1908. | 1905. | Week. year. 1905. | 1904. | Ending receipts| carried. run. nger mile, | track. 
£ £ £ £ £ d. d. £ d. 
Aberdeen Corporation .......... Jav. 20! 1119 | 1,07L |+ 47| - 1,0284| 254 20$ May 51. 64,071 | 15,550,551 | 1,579,725 |098 {11°14 | 2,512 | -45 
Ayr Corporation ..............s. » 170 165 |+ 5| — 8 8 » 15) 14,328 | 85,516 380 | 353,945 |1 971 | 1,830] 36 — 
Barking Corporation............ — — — — —. 1:33] — = = = is Y a a a 
Birkenhead Corporation ........ » 2l, 987 865 | + 12L| — 576 |2353| 234 | March 31| 55,025 | 11,145,531 | 1,309,903 |118 1008 2,338b| 6°03 
Birmingham Corporation ...... »» 20 412 | 310 |+ 101 z 2 2 » 31} 17,133 | 4,709,738 266,525 86 |145 8,860 | — 
Blackburn Corporation ........ ec. 27 | 1,070 | 1,007 |+ 63| 41,692 | 24 24 » 20) 48,875 | 8,661,720 986,955 | 1°35 1189 | 2,036 | 7-44 
Blackpool Corporation .......... — — — — = 174 175 „ i — a € E t a) due 
Blackpool-Fleetwood Traxas. .... Jan. 20 141 151 | — 10 - $1] 164| 164 Dec. 51} 51,846 | 2,325,677 079,264 |328 |1319 — 721 
Bolton Corporation ............ » £l! 1,724 | 1502 |+ 232) + 3,958 | 40 8 | March 51| 95,765 | 20,205,196 | 2,161,120 {113 [1063 | 2,594 | 6-14 
Bournemouth Corporation ...... » 17| 1,414 851 | + 585| +13,418 | 16 82] 1682 » SL} 55,276 | 10,058,288 | 1,121,625 |132 |1183 | 3,226 | 719 
Bradford Corporation .......... » 29) 815 | 5,059 | + 355| — 5,515 | 96 | 77 » 51/23C,085 | 47,108,000 | 5,053,392 | 1-172 |10-927| 2306 | — 
Brighton Corporation .......... » 21| "766 693 |+ 63 + S591] 9 9 »  51| 50,553 | 11,321,160 | 1152,828 1:06 |10:48 | 2,914-8 8-014 
Bristol Tramway Company...... » 19| 4915 | 4,591 | + 612 — 514 | 51 Dec. 51/259,799 | 45,312,373 | 6,127,135 — | — — — 
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NOTES. 


Institution of Electrical Engineers. — The 
students’ visit to the General Post Office telephone 
exchange, originally fixed for Feb. 10, is postponed to 
March 3. To-morrow (Saturday, Feb. 5) a visit will be 
paid to the Great Western Railway electric lighting 
installation at Paddington. 

Electricity in Mills.—In the course of a paper on 
“Modern Electrical Developments” read before the Man- 
chester Association of Engineers, Mr. G. F, Metzger dealt 
with the electric driving of cotton mills. Experiments 
had, he sald, been carried out with great success, but the 
conservatism of millowners had still to be broken down. 
Experience in other countries proved that electrical driving 
was more economical and realised larger outputs than 
mechanical driving. The steady running required for 
spinning and weaving, as well as the variable speeds 
necessary for bleaching, were met exactly by electricity. 
Constant speeds could be assured by installing alternating 
three-phase motors, whilst direct -current motors were 
capable of being driven at speeds of any variation. Apart 
from the saving in building space, the reduction of running 
costs, and the application of either constant or variable 
speeds as might be required, electric driving in mills, by its 
flexibility and simplicity, guaranteed increased outputs due 
to higher speed and a considerable saving in the cost per 
pound of yarn turned out. 

Electrical Standardising Institution — The 
January number of the Faraday House Journal, which is 
issued in connection with the Electrical Standardising, 
Testing, and Training Institution, has just made its 
weleome appearance. The special articles are contributed 
by ''Faradians," and are upon “The Lancashire Electric 
Power Company's Equipment, by Mr. R. L. Gamlen, 
and ‘Some Notes on Economical Steam-Raising," by Mr. 
A. D. Clark. Among the matter which will be read with 
interest is a note on electrical engineering in 1879, culled 
from Mr, C. B. Shaw’s preface to his work entitled ‘The 
Irrational Knot.” It may not be generally known that the 
dramatist and man of letters was at one time connected 
with the electrical indastry. But this is revealed by the 
author himself, who, in the work mentioned, says he began 
his electrical career at the age of 15, but that it was brought 
to an untimely end in 1879, when a company was formed in 
London to exploit an ingenious invention by Mr. Thomas 
Alva Edison—a much too ingenious invention as it proved, 
being nothing less than a telephone of such stentorian 
efficiency that it bellowed the most private communication 
all over the house, instead of whispering them with some 
sorb of discretion. This was nob what the British stock- 
broker wanted, so the company was soon merged in the 
National Telephone Company. 

The New Lord of Appeal.—We are pleased to 
note the appointment of Mr. John Fletcher Moulton, 
K C., as one of the Lord Justices of the Court of Appeal 
in the room of the Right Hon. Sir J, C. Mathew, resigned. 
Lord Justice Moulton, who took his seat on the Bench for 
the first time on Monday last, has long held an unrivalled 
place at the Bar as a specialist in patent law, and has taken 
more than a legal interest in science. Not long after he 
joined the Bar he conducted a series of experiments as to 
the discharge of electricity through rarefied gases, for which 
the Royal Society made him a Fellow. While he was still 
a junior, the Cross of the Legion of Honour was bestowed 
upon him in recognition of his services at a congress of 
electricians convened by the French Government for the 
purpose of fixing an international electric standard. 
He is the author of several important works, among 


which may be mentioned “Taxation and Land Values” 
and "Old-Age Pensions.” While in Parliament, where 
he sat from 1885 until the recent dissolution, he intro- 
duced a Trades Marks Bill which has just become 
law. The new Lord Justice may not attain on the Bench 
the unrivalled position which he held at the Bar, for he 
will not have the same opportunity for the exercise of his 
peculiar gifts, But his brilliant qualities cannot fail to assert 
themselves, albeit in an unaccustomed atmosphere. 


Simplon Tunnel.—A Reuter's telegram announces the 
inauguration on the 25th ult. of the ordinary passenger 
service through the Simplon Tunnel, the first train entering 
the tunnel at 8.56 a.m. from the North and leaving at 
9.35 a.m. The best of conditions prevailed so far as 
temperature and other matters were concerned. The train 
consisted of an engine and four passenger coaches, contaln- 
ing a number of eminent personages. The boring of the 
tunnel has occupied nearly 74 years, and the estimated coat, 
originally fixed at £2,350,000, has been far exceeded. 
Unexpected obstacles were the reason for this. The chief 
of them was the hot springs, which gushed out in great 
volume. One of these alone discharged every minute 
960 gallons of water at a temperature as high as 117deg. F, 
Consequently, in addition to cooling the air by the intro- 
duction of ice and the use of sprays, it was necessary to 
dilute the hot streams with water at a lower temperature, 
An experimental train was run through in May, 1904, but 
the ventilating apparatus was not then operating satis- 
factorily, and Signor Bianco, the Government inspector, 
and Signor Carlo Grussi, another engineer, were suffocated 
by poisonous fumes which had collected. At present only 
one tube of the double-fan tunnel is in use, and about 
midway two sets of rails are provided. The second tube, 
which is 56ft, distant from the other, and is connected 
with it at every 100 yards by a cross gallery, will remain 
in the rough-hewn state till the earnings of its companion 
amount to 2,000fr. per kilometre. The completion of 
the Simplon Tunnel, and the opening thereby of a better 
and shorter route between Northern France and Italy, will 
be a decided advantage, which tourists will not fail to 
benefit by. 


Municipal Engineering in Germany.—The budget 
of the city of Leipzig for 1906 is interesting, as ib allows 
a comparison to be made between the municipal works 
of a large city and those existing in this country. The 
Times commercial supplement states that the municipality 
acquired the local electricity works in October, 1905, for 
4,400,000 marks(£220,000), and 2,000,000 marks(£100,000) 
is to be expended on extensions. It is expected that 
after provision has been made for interest and amortisa- 
tion of capital there will remain a profit of 270,000 
marks (£13,500). The output for electric lighting for 
1906 1s estimated at 1,500,000 kilowatt-hours (units) ; the 
charges for public lighting are 36 pfennig (44d. 
per kilowatt-hour, and 70 pfennig (82d.) per kilo- 
wabt-hour for private lighting, a special rebate being 
allowed for theatres. In addition, there will be sold 
1,000,000 kilowatt-hours for power for which 20 pfennig 
(24d.) per kilowatt-hour will be charged. While the 
charges for private lighting exceed the limit of 8d. per 
unit fixed by the Board of Trade, the rates for public light- 
ing and for power are also higher than those prevailing 
in most English towns. On the other hand, the profits 
in Leipzig are higher, the leading principle being to make 
the undertaking show a profit on a fair price charged to 
the consumer, and not, as is the practice in many municipal 
undertakings in this country, to favour the consumer by 
making the rates bear the cost of amortisation and 
interest. It may be stated parentheticaly that in the 
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ease under comparison, the direction of affairs being 
under two mayors, who are permanent salaried officials, 
who have no votes to catch, may account for something.” 


Multiple Train Control.— On the subject of 
pneumatically operated electric switches, Mr. T. H. 
Schoept has given the results of a series of tests which 
were obtained with these, in order to show the great 
flexibility of such a system and the power which can be 
concentrated in a small space. These remarks, says Mr. 
Schoept, apply equally well to the turret controller, where 
the switches are operated from a pneumatic cylinder con- 
nected thereto by means of a lever, and the rectangular 
controller, where the switches are connected direct on to 
an extension of the piston rod. In either of these con- 
trollers the switch closes with a quick and steady motion, 
the contact pieces. first closing at or near the tip, and as 
the piston rod moves forward the contacts roll and slide 
one on the other, finally resting at the heel and under the 
full pressure of the air against the piston. This motion 
between the switches has the effect of keeping the contact 
pieces perfectly clean, with the result that the carrying 
capacity of the switch is always a maximum. This condi- 
tion cannot be obtained with a system operated electrically 
or electromagnetically, since the pull on the moving arm 
of the switch varies inversely as the square of the distance 
of the core from the centre of the magnetic circuit, and 
therefore the switches come up with a very severe slam, 
thus tending to work the contacts loose, no matter how 
securely they are fastened to the switch, and the shock 
naturally shortens the life of the entire apparatus. The 
diagram shows two curves giving the results of temperature 
tests which were obtained upon a switch having contacts 
lin. in width and with various pressures on the contact. 
The piston was 22in. in diameter, and the several pressures 
on the contact were obtained by varying the pressure per 
square inch of the compressed air admitted to the cylinder. 


[, Power from Blast-Furnace Gases.—In a recent 
paper Mr. H, Freyn laid some valuable information before 
the Western Society of Engineers concerning the available 
power and eost of operation of a power station by waste 
gases from a blast-furnace plant. He had prepared figures 
to show that à power plant having a capacity of 10,500 h.p., 
complete in every detail and installed in connection with a 
blast-furnace plant, would be capable, when running at full- 
load capacity, of producing one horse-power-year at the low 
cost of about £3. 10s, no value being placed on the 
blast-furnace gas. It was shown that one kilowatt-hour at 
full-load capacity of the plant could be produced at :295d., 
this figure being considerably below the best results ever 
obtained with a steam-engine power plant. With the 
power plant running on an average of only 50 per cent. of 
its total capacity, the cost of producing one kilowatt-hour 
is only ‘55d. In order to show that his deductions were 
of practical as well as theoretical value, the author related 
the experiences of the John Cockerill Company, in Belgium, 
which has in operation at present seven blast furnaces of 
about 1,200 tons daily capacity, in addition to numerous 
other industries, necessitating the employment of 15,000 
workmen. In 1900 the Cockerill Company had 86 electric 
motors in use, while in 1905 there were 333. The lighting 
equipment consisted in 1900 of 450 arc and 4,500 incan- 
descent lamps, whereas in 1905 the corresponding figures 
were 660 arc and 5,600 incandescent lamps. In 1900 the 
power was produced by 1,000 kw. in steam-engines; in 
1905 only 800 kw. in steam-engines were in operation, 
2,000 kw. of gas-engines being used. The output in 
kilowatt-hours produced per year increased from 1,789,281 
in 1900 to 9'999,216 in 1905. The cost per kilowatt-hour 
fell from 1:67d. in 1900 to '412d, in 1905. The author 


stated that the reduction in the cost of power per kilowatt: 
hour was due almost exclusively to the installation of 
gas-engines. 


Electricity in Paris.—The future control of the 
electric supply in the city of Parls is a problem which 
has been to the fore since the report of the technical 
commission was published last spring. The Municipal 
Council appointed a special commission to visit and 
report upon the systems in vogue in important foreign 
cities, but the report has not yet been issued. On the other 
hand, the Préfet of Seine recently laid before the Council 
a detailed mémoire relating to the most effective means of 
deciding upon a definite system. Propositions were formu- 
lated by La Compagnie Continentale Edison, Le Secteur 
électrique de la rive Gauche, L'Est-Lumiére MM. 
Schneider et Cie. et Mildé et Cie. The terms of the offers 
were carefully analysed with the aid of M. P. Lauriol, and 
a report showing the comparative advantages of each offer 
drawn up. ‘The one favoured was that made by MM. 
Schneider et Mildé. This company proposes to commence 
operations in each of the six sections as soon as the rights 
of the existing concessionaires expire. The company 
will have the monopoly except as regards the tram- 
way services, and the concession will, if granted to 
them, expire on Dac. 31, 1938. Until the end of 
1912 the company proposes to maintain, as far as 
it considers necessary, the present service. After that 
date it will construct, in accordance with the special 
recommendation of the technical commission, one, two, or 
three power stations outside Paris, generating three-phase 
current at 10,000 volts tension, and ata periodicity of 50 per 
second. The company will pay to the city 8 per cent. of 
the gross receipts from the sale of current and 45 per cent. 
of the annual profits, the guaranteed minimum amount 
paid in each year to be four million francs. It is proposed 
to establish 400 km. of canal communications before the 
end of 1912, Clients may choose between a double tariff 
and a maximum demand tariff, the rate per kilowatt-hour 
being until 1912 0'92fr. and 0°35fr. respectively, until the 
end of 1922 0°70fr. and 0°20fr., and after 1923 a further 
reduction will be made to 0°60fr. and 0'15fr. The city will 
benefit by a reduction of 30 per cent. on these fates, 
This offer, as the mémoire points oub, is the only one which 
guarantees to the city a specific benefit, and the Préfet 
urges its adoption in preference to others which were 
considered. | 


Glass Fusion by Electricity.—An elaborate study 
has been made by M. Bronn of the various electrical 
furnaces designed for the production of glass. His deduce 
tions were recently published in the Bulletin de la Socidid 
d Encouragement, of Paris, and among these it is stated that — 
most of these furnaces are of the arc type, and all have 
certain disadvantages. The radiation loss is great, and 
where carbon electrodes are employed carbon dust is thrown 
off by the electrodes and mingles with the glass. This dust 
increases with the length of the arc, and attempts have 
been made to overcome this disadvantage by adding oxidis- 
ing materials to the raw material, but with indifferent 
results, Tests have been made with metallic electrodes, 
but brass electrodes melted, and iron electrodes became 
magnetised and were drawn into contact. In some systems 
the are is produced above the glass, and is deflected against 
the material by an electromagnet. This has certain advan- 
tages, but the pointed form of the arc raises the glass to à 
high temperature locally, and frequently burns through 
the side of the containing vessel. Experiments made 
with furnaces of this arc show that from four to six 
kilowatt-hours are required to produce a kilogramme of 


molten glass. The glass obtained contained considerably 
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more silieon than the ordinary mixtures, so that this 
electric furnace should be useful if glasses of this type 
are desired ; but for ordinary purposes it is too costly to 
operate. Another furnace having advantages over the arc 
type is that in which the heating material is powdered 
carbon or “ Kryptol" In these furnaces the material to be 
fused is placed in a containing vessel, which is then sur- 
rounded by the resistance material. The arrangement of 
the furnace may be such as to produce a higher temperature 
ab one part than at another. One difficulty with this class 
of furnace is the high current density employed, but a 
suitable regulating rheostat has been devised consisting of 
an insulated cylinder filled with the powdered material. A 
block of carbon at the bottom forms one electrode, and the 
second electrode is a carbon rod which is forced down into 
the loose material. The conducting mass may be dis- 
tributed around the crucible in various ways. In some 
methods triangular strips of carbon are placed in contact 
with the crucible to concentrate the current at certain 
points. By this arrangement the glass may be fused at 
low temperatures compared with the temperature of the 
are. 
perature up to 1,600deg. to 1,700deg. C. with a precision 
of 10 to 15 percent. The voltage used in the experiments 
was about 100. 


Power Station Costs.—Mr. H. Freyn recently con- | 


tributed a paper to the Western Society of Engineers in 


which he calculated the available power and cost of opera- | 


tion of a power station for waste gases from a blast-furnace 
plant. The following calculation was made on the assump- 
tion that an electric power plant of about 10,000 b.h.p. be 
installed first. The size of unit best suited for this power 
plant would be an engine of about 1,500 b.h.p. capacity. 
Seven gasengines of 1,500 b.h.p. rated capacity would 
develop 10,500 b.h.p. Generators of 800 kw. would at 
the rated load of the gas-engines of 1,500 b.h.p. develop 
about 1,000 kw., or 800 kw. plus 25 per cent. overload. 
At maximum load of the gas-engines of 1,650 b.h.p. the 
generators would carry 1,120 kw. each, or 800 kw. plus 
40 per cent. overload. The complete equipment of the 
power plant would consist of eight double-acting gas- 
engines with a rated load of 1,750 ib.p., or 1,500 b.h.p. 
each, to be direct connected to an alternating-current, 
800-kw., three-phase, 25-cycle, 6,600-volt generator. The 
cost of this installation per brake horse-power, estimating 
à total output of 12,000 h.p., would be £12. 6s. 6d, This 
is equivalent to a cost per kilowatt of £17. 17s., the total 
output in kilowatts being 83,000. The estimates of the 
cost of an electric power station show that a power plant of 
about 10,500 b.h.p., complete in every detail and installed 
in connection with a blast-furnace plant, should be capable, 
when running under full load, of producing 1 b.h.p. per 
year at the low cost of £5. 8s., no value being placed on the 
blast-furnace gas. The author then compares his figures 
with those actually obtained in the large works of the John 
Cockerill Company in Belgium. This company is operating 


seven blast furnaces, large steel plants, rolling mills, machine | 


shops, turbine works, locomotive works, etc. In 1900 the 
company had but 86 motors in use, while during 1905 it 
was using 335 motors. The lighting outfit consists of 
660 are lamps and 5,600 incandescent lamps. The com- 
pany installed a steam plant in 1900, but has since been 
reducing this and installing gas-engines. At the present 
time the total rating of the plant is 5,700 kw. Daring 
the yesr 1900, when the rating of the. plant was only 
1,000 kw., the operating cost was over 200,000fr. During 
last year, when the plant had been increased 570 per cent., 
the total operating cost increased only 31 percent, The 
cost per kilowatt-hour in 1900 was 1:66d., while in 1905 it 


The furnaces may also be regulated to give any tem- | 


was only 0.412d. Although itis admitted that the cost per 
kilowatt-hour would have decreased with an increase in the 
steam plant, the records show that the decrease obtained was 
due almost exclusively to the installation of gas engines. 
These figures are not entirely applicable to American condi- 
tions, but they demonstrate the benefit to be derived from 
the utilisation of blast-furnace gases. 


Electric Ring Furnace.—There has been patented 
in the United States, by Mr. K. Meiser, an electric furnace, 
several chambers of which are arranged in a ring. Of the 
chambers but one is always in operation, while the other 
chambers are being cooled down or subjected to a pre- 
liminary heating by circulating air through the ring. The 
furnace is adapted for cases where close heating is required, 
as in the case of incandescent lamp filaments, and also for 
preheating materials which are non-conductors at ordinary 
temperature. The upper diagram shows a plan view, and 
in the lower diagram is seen a section on line A B. The 


| electrodes, p and n, which convey the current, are arranged 


at the top and bottom of each chamber, 1, 2, 3, etc. The 
bottom electrodes remain always in position, while a top 
electrode is introduced only in that compartment which is 
just at work—ie, in the drawings into chamber 2. 
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Chamber 2 is heated by electricity, chambers 8 and 1 are 
cooled down, chambers 3, 4, 5 are subjected to a pre- 


| liminary heating, chamber 6 is recharged, and chamber 7 


ls emptied. The heat from chambers 8, 1, 2 is conveyed 
into chambers 3, 4, 5 by the circulating air which enters 
into chamber 8, flows through chambers 1, 2, 3, 4, 5, and 


| when slide a is open escapes from chamber 5 into conduit 6. 


The furnace allows the air to be drawn off from the last 
chamber at as high a temperature as 500deg., and even at 
higher temperatures, the entire heat which the air contains 
being passed into the first chamber without waste. The 
circulation is obtained through a ventilator provided at e, 
which, when slide a is open, draws off the air from 
chamber 5 into conduit 6, and forces it from here into 
conduit f. Details of the above device appeared in a 
recent issue of the lectro-Chemical and Metallurgical 
Industry. 


Electric Automobiles,—Although the growth of the 
use of the petrol motor proceeds without diminution, 
Indications are not wanting to show that electricity will 
yet propel a considerable percentage of the world’s 
pleasure cars. The improvements that have been made 
in electric automobiles are of two kinds—namely, those | 
in the vehicle and motor and those in the battery. The 
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result is that tho modern electric vehicle for pleasure | 
purposes can now be constructed to consume only about 
50 watt-hours per ton-mile at à speed of 15 miles an hour, 
where some years ago it used nearly three times as 
much; and reliable batteries delivering 15 to 18 watt- 
hours per pound ean be had as against the eight or nine 
 wabt-hours of usual practice. One of the most notable 
runs made with an electromobile was from Paris to 
Trouville, a distance of- about 130 miles, on one charge. 
Even more worthy of notice, says the Scientific American, 
was a trip in the United States from Cleveland to Erie 
(100 miles) over ordinary country roads. With the 
high-capacity batteries and the improved motors and 
methods of power transmission, the discharge rate of 
the battery is lowered with respect to the capacity, 
which results in lengthened life, so that a year of 
service can be assured before the replacement of the positive 
plates becomes necessary. A set of negative plates will 
usually outlast two sets of positives, and the upkeep of the 
battery can usually be placed at a fixed sum per annum. 
Regarding types of storage battery other than the lead- 
lead type, our contemporary remarks that there has been 
no great advancement of late. The lead-zinc battery, if 
ever perfected, will doubtless be the ideal battery, as the 
light weight of such a battery (25 watt-hours per pound), 
coupled with its high voltage (2'5 volts) and heavy rate of 
discharge possible, make it just what is needed for auto- 
mobile work. The Edison battery is practically perfect in 
the last-named respect, as a heavy discharge does not affeet 
the capacity. Bulk for bulk, too, the Edison battery is 
lighter than those of the lead type. Its low voltage (1'25 
volts), however, makes more cells necessary, and it suffers 
such a serious loss of capacity under the effect of cold as to 
make it impractical. Tha method of power transmission 
found to be the most efficient is a single motor with indi- 
vidual chain drive from a countershaft to the rear wheels. On 
heavy vehicles two motors are generally used, but the chain 
drive replaces the old-time spur gear. With two motors 
the battery cells can always be connected in series, and 
none can be discharged more than others. The low-voltage 
battery (12 to 24 cells) is largely used for light vehicles, 
and even some of the largest machines are now so equipped. 
Its advantage isa smaller number of cells; its disadvantage, 
inefficiency in charging from 110-volt circuits, as energy is 
lost through a rheostat. Among novelties in the electric 
vehicle line may be mentioned an electric tractor, or fore- 
carriage, which can be used with various bodies, and a 
trolley arrangement by which an electric automobile can 
be run by current from the street railway trolley wire, and 
ab the same time recharge the batteries, when following 
the track, ; 


London Power Bills.—Applicants for power to supply 
eurrent over the London and neighbouring areas have now 
drafted their Bills, which, prior to undergoing the parlia- 
mentary ordeal, are submitted, for their consideration, to 
the public authorities affected by the proposals. The chief 
parliamentary fight will undoubtedly be waged upon the 
question of electricity supply in bulk. Under this heading 
there are à number of competitive Bills promoted, and our 
readers will be able to judge, from our detailed treatment of 
these elsewhere, upon the merits of the respective proposals. 
Most of the borough councils wil support the measure 
introduced by the London County Council St. Pancras, 
for instance, have decided, subject to the usual reservations, 
to favour the Bill, and on this ground oppose the Adminis- 
trative County of London and District Electric Power 
Company’s Bill. On the other hand, the Law and Parlia- 
mentary Committee of the Westminster City Council have 
recommended the Council to present a petition against the 


Tondon County Council scheme, The committee are of the 
opinion that from the point of view of the local authorities, as 
prospective purchasing authority, the better course would be 
to seek to restrict the existing companies to their present 
functions and areas, and to keep intaet the powers of 
purchase under the Electric Lighting Acts, whilst leaving 
the ad hoc undertakings to deal with bulk and power 
supply. They observe that in the case of the undertaking 
being in the hands of the London County Council the 
financial risks would be thrown upon the ratepayers of 
London, although the undertaking applies to an area of 
587 square miles, 270 of which were outside the county. 
It is pointed out that the Bill was regarded with some 
apprehension by the County Council’s own Finance Com- 
mittee, and the proposal involved so many factors of 
uncertainty that no forecast of the financial results was 
possible, The committee assert that from the point of 
view of the distributor, the private undertakings have the 
advantage that they agree to be under compulsion 
to give a supply at fixed maximum rates, whereas 


| under the County Council’s scheme supply and prices 


are to be fixed by a process of bargaining, the County 
Council being under no compulsion to give a supply. 
It seemed to the committee that the most favourable course 
for Westminster would be the maintenance of the present 
position, with the addition of one or other of the bulk 
supply undertakings which could be optionally resorted 
to should the Marylebone generating stations prove 
insufficient. This was accordingly recommended to the 
Council, who have approved the recommendation. The 
Bill promoted for the erection of a generating station at 
St. Neots and the transmission of current by the side of 
the Great Northern Railway meets with no objection from 
Westminster, but that of the West London Electric Under- 
takers’ Association is described as “an important and 
remarkable Bill.” In their report upon it the committee 
stated that it contained proposals which would entirely 
revolutionise the position of the Westminster, St, James’s 
and Pall Mall, Kensington and Knightsbridge, Notting 
Hill, Metropolitan, Chelsea, Brompton, and Kensington 
and Central Companies, and a petition is to be presented 
against it. 


Technical Education —In the current number of 
the University Review appears an interesting article by 
De. Reichel, principal of the University College of North 
Wales, in which he shows the wide difference between 
American universities and colleges and British seats of 
learning. Dr. Reichel remarks that in America “both 
professors and students are in the closest touch with the 
industry which the school is intended to feed. The former 
are not merely permitted but encouraged to take private 
outside work. The latter are required to spend some time 
at least of their vacations in working in the mines, engi- 
neering works, on farms, etc., as the case may be, and 
their reports on the work thus done contribute to form the 
professors’ estimate of their fitness for the degree, ‘ Every- 
where,’ says Prof. Ayrton, ‘I was told an engineering 
apprentice in a factory should be a college-trained 
man, an engineering professor in a college should 
be actively engaged in the practice of his profession.’ ' 
Many American students take situations during vaca- 
tion, young women, as well as men, and the working 
students are thoroughly respected. ‘‘ The fact is,” says Dr. 
Reichel, “that the Transatlantic youth is rather proud of 
being able to earn his own living. It is a fine spirit, and 
makes one blush when one thinks how very different a 
reception such conduct would probably meet with over 
here.” Sir William Anson, M.P., who was on Friday last 
elected president of the Association of Technical Institu- 
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tione, dwelt at length upon our educational defects in his 
presidential address. He observed that we had paid some- 
what dearly for our neglect of selence in the education of 
the past, as well as for our neglect of any conception of 
education which could be regarded as scientific, or even as 
systematic. We had yet to realise, he said, that education 
did not consist of libraries and laboratories, a curriculum 
and a time-table, but had mainly to do with the teachers and 
the students. One form of error arose chiefly from defects 
of system and arrangement, and partly from actual faults 
of teaching, Another form of error was due to the fact 
that while we had founded technical institutes, and 
had multiplied libraries and laboratories, we had not 
been careful to see that those for whose benefit they 
were intended were capable of taking advantage of them. 
Dealing with the connection between employers of labour 
and technical institutions, he recalled the saying of Sir 
John Wolfe Barry :-'' We want to- see. in Great Britain the 
man of science installed in his laboratory in all important 
manufactories and encouraged to help in their develop- 
ment." Our great employers had the power to advance 
the education of the people all along the line. No one 
could do more in the desired direction than the great 
employers of this country, for they needed not merely the 
skilled and intelligent mechanic, but the man of inventive 
genius and business capacity, captains of industry and 
leaders of men; and these they could best obtain if they 
encouraged scientific study alongside of practical work. We 
dealt only recently with the annual report of the Associa- 
tion of Technical Institutions, and commended their good 
work. A close relationship between employers and teachers 
in technical institutions, to effect which is one of the 
association’s chief aims, is a most desirable object, and 
the association is to be congratulated upon having done 
something towards bringing about this entente cordiale, 
Magnetic Concentration of Iron Sands.—At a 
recent meeting of the mining section of the Canadian 
Society of Civil Engineers, Mr. John F. Robertson con- 
tributed a few notes on some recent experiments on the 


Fig, 1. 


magnetic concentration of iron sands from the Lower 
St. Lawrence. The apparatus used in the experiments was 
of special design based on the Heberli drum separator. It 
consists of a thin hollow brass cylinder about 8in. in 
diameter and 6in. long, revolving loose on a hollow axle, 
through which wires were passed to a seb of eight electro- 
magnets arranged radially around the axle. Each magnet 
was wound with 55 turns of insulated wire, and the wires 
led out through the hollow axle to a connection board so 
arranged that the magnets could be connected in series or 
parallel, and each given either north or south polarity. In 
the experiments undertaken by Mr. Robertson the magnets 


wereallin series, with alternate polarity —thus: N-S-N-S-N-S. 
The magnets do not revolve with the cylinder, but may be 
set to cover any 180deg. its circumference desired. The 
advantage of having the magnets of alternate polarity, says 
the author, is that the little grains of iron are turned end 
for end in passing each magnet. The apparatus may be 
designed to be run either dry or wet, and the drum can be 
rotated in either direction and at a great variety of speeds. 
In concentrating dry sands, the machine is run as in Fig. 1, 
the sand being fed near the top of the revolving cylinder. 
The non-magnetic material is collected directly under the 
edge of the cylinder, while the iron, pulled radially by the 
magnets and moved by the cylinder, passes under the 
latter and falls off on the other side. When working with 
wet sand, the cylinder is rotated in the opposite direction 

and the sand fed against the side about halfway down’ 


Fie, 2. 


The sand, with some water from the jet A (Fig. 2), reaches 
the cylinderat B. That part of thecylinder is moving upwards, 
and the friction of the magnetic material as pulled by 
the magnets is great enough to carry it with the cylinder 
against the stream of water from the jet C. The non- 
magnetic minerals, not being attracted, are washed down 
and away. D and E are two water jets to clean the 
cylinder from any materials which tend to adhere beyond 
the proper points for discharge. The capacity of the 
machine dry is about 300lb. per hour. Its resistance as 
used is three ohms, so the magnets with seven amperes 
passing required about 150 watts, or + h.p. It takes less 
than + h.p. to drive the cylinder, so the total consumption 
of power is less than 1 hp. A large machine designed for 
economy of power could easily do equally good work with 
one-half or one-third of the current and power per unit 
weight of sand—viz, from 100 to 150 watt-hours per 
300lb. At 5d. per kilowatt-hour, this would amount to 
34d. to 5d. per ton of sand. The capacity can probably be 
urther increased by running any but very rich sands very 
fast so as to make a large amount of poor heads, and then 
cleaning these heads by rerunning them. The capacity of 
the separator wet is about 100lb. per hour. About 0'2 cubic 
foot of water per minute is required to reduce the damp 
sand to a pulp, and about 0°10 cubic foot per minute to 
wash the tails from the heads. Water may be used for 
cleaning the heads and tails from the bottom of the cylinder. 
The water could easily be pumped back and used over and 
over. The total power used in the small machine employed 
by Mr. Robertson when running wet costs, on an average, 
about 2s. per ton of sand, but on a large machine he says it 
could certainly be cut down to one-half or one-quarter that 
amount. The separator, either wet or dry, is usually run 
at 87 rpm. The amperages used range from three to 
eleven, five and seven being the commonest, | 
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LARGE TRANSFORMER UNITS FOR POWER 
DISTRIBUTION. 
BY J. N. €. HOLROYDE, A.M.LE.E, 
(Continued from page 119.) 


The most important points to be considered with 
reference to the oil-insulated water-cooled transformers are 
as follows: The internal construction of the core and coils 
of these transformers is similar to that of the self-cooling 
type. Instead, however, of a corrugated tank, a boiler iron 
tank is provided, with coils of piping immersed in the oil 
at the hottest part—namely, the top. In order that there 
may be no risk of any water getting into the oil from the 
cooling coils, all joints within the transformer are bralzed. 
There may be three or four parallel coils of piping in each 
tank, according to size, each coil being controlled by a 
separate valve, so that the amount of water flowing can be 
easily ‘adjusted. A thermometer provided in the top of 
the transformer tank serves to indicate the temperature of 
the oil. Should the flow of water be interrupted from any 
cause, the thermometer will indicate the increase in tem- 
perature, and may be so connected to an electrical device 
that a gong will sound as a warning if the temperature 
rises above a certain amount. The quantity of water 
required is extremely small, a 2,000-kw. unit taking about 
five gallons per minute. Gauges are provided for showing 
the height of the oil in the tank, and cocks placed at the 
bottom so that a sample of the oil may be drawn off from 
time to time to test for moisture, etc. These transformers 
are capable of working at much higher voltages than the 
air-blast type, for the oil prevents the static discharges 
which would occur with a dry transformer, keeps the 
insulating materials in good condition, and prevents absorp- 
tion of moisture. The sparking distance for any voltage 
is greater in oil than in air, and should a spark pass through 
any insulating material for some momentary cause, the oil 
would tend to prevent the continuance of the discharge, 
and would immediately seal up the hole made by the spark 
in passing, 

Fig. 4 shows & 3,000-kw. water-cooled transformer. This 
is the largest unit yet built, and 12 of these transformers 
will be installed by the Ontario Power Company, Niagara 
Falls, Ont., to step up to 62,000 volts, for transmittin 
power through Western and Central New York; 200,000 h.p. 
will be transmitted ultimately. Three of the transformers 
are connected with their low-tension windings in delta and 
their high-tension windings in star, to change from the 
generator voltage of 12,000 to the line voltage of 62,000. 
The transformer, apart from its size, possesses many novel 
mechanical and electrical features. The case is oil and air 
tight, and is made to withstand an internal pressure of 
150lb. per square inch, which has required a new form of 
high-tension terminal and bushing. The full-load efficiency 
of the transformer is over 98°7 per cent., and the regulation 
at the power factor of transmission is within 1'5 per cent. 
The total weight of the transformer is 95,000lb., the total 
height 16ft, and the diameter 9ft. 6in, This transformer 
ls made by the Westinghouse Company at their Pittsburg 
works, The illustration and description are taken from the 
Electric Journal of Pittsburg. 

As an example of this class of transformer, the following 
extract from an article which appeared in the electric 
power number of Cassier’s Magazine, describing the trans- 
formers at the Shawinigan Falle, Canada, will be of 
interest: ''At the present time six step-up transformers 
are installed, two pairs in operation and one pair 
as a relay. They are of the oil-insulated type, and the 
rated capacity of each transformer is 1,110 kw., but it can 
safely carry a large overload. The transformers are inter- 
connected together in pairs for transforming from 2,200 
volts two-phase to 50,000 volts three-phase. When desir- 
able, they can be operated at 56,000 volts, The trans- 
formers are all alike, so that any one can be used for either 
a 100 per cent. or an 87 per cent. transformer. The trans- 
formers are water cooled, the cooling water circulating 
through spiral brass tubes immersed in the oil near the top 
of the case. These cases are of boiler iron, and are 
designed so as to procure protection against possible 
explosion or fire in the transformer oil, This is obtained 
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as follows. To the centre of the lid of each transformer 
tank is connected a large pipe leading to the sewer. At 
the bottom of the tank is another pipe connected to the 
source of water supply and closed by two valves in series, 
between which isa small drip cock to prevent the possi. 
bility of water entering the transformer tank through a 
leaky valve. The lid of the tank is fitted carefully to the 
tank itself with gaskets, and all conductors passing through 
the lid are brought out through stuffing boxes, so that the 
tank is practically air-tight, except as regards the vent 
from the middle of the lid through the pipe into the 
sewer. The tank and its fittings are built to stand the 
maximum pressure which could be brought to bear upon 
them by the ignition of any mixture of air and oil vapour 
which might collect over the surface of the ofl. The tank 
itself is, therefore, amply strong enough to stand the 
force of an explosion, and, in addition, there is the 
vent from the top to the sewer to relieve and keep 
down che pressure of any explosion which might occur, 
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Fia. 4,—Ontario Power Transformer, Oil-Insulated, Water-Cooled, 
5,000 kw., 62,000 volts, weight 95,0001b. 


If, after trouble in the transformer, the oil should continue 


to burn, making it desirable to get the oil out of the tank, 
the water valves at the bottom of the tank may be opened, 
thus admitting water to the tank and forcing the oil out of 
the top into the sewer. This ia a much safer way oí 
emptying the tank than by the usual means of a valve at 
the bottom, since in the latter case air must be drawn into 
the tank as the oil passes out, making possible the formation 
of an explosive mixture and risking the danger of. an 
explosion, Even if the oil were not burning, there is more 
or less danger in drawing ib out of the bottom of the tank, 
since the explosive mixture formed thereby would be 
ignited by any smouldering bits of insulation which might 
be present. The use of the water would not be resorted to 
except in an extremity, but it is believed to furnish in case 
of such extremity a safeguard much more effective than 
anything else which has been proposed. If the water be 
used, it will not necessarily do any great damage to the 
transformer, especially if it be not allowed to remain long 
in the transformer tank. An oil-soaked transformer will 
not readily take up water, and such as it does take up can 
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be dried out. The transformer will probably have to be 
dismantled for repairs, and the dismantling will make the 
drying out more easily and quickly accomplished. With 
the traneformers installed in the manner described, it is 
belleved that no serious damage could result from either an 
explosion or fire. In addition to the piping above men- 
tioned, there is also the usual piping for emptying or 
filling the tank with oil under other than emergency 
conditions. A suitable motor-driven oil- pump is 
provided for this purpose. An oil-tank is also 
provided for the storage of spare oil, and into this any 
transformer can be emptied when it is desirable to do so 
temporarily.” 

The above extract affords a very good instance of the 
perfectly successful operation of an installation of trans- 
formers of large size and very high voltage. Step-down 
transformers are provided at the other end of the line, in 
Montreal, arranged in the same manner; the only difference 
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FIG, 5.—&00-kw. Three-Phase Core Type Transformer with Tank, 


6,000 volts to 480 volts, 40 periods. 


is that they are of 1,000 kw. capacity each, and are wound 
for transforming from 44,000 volts three-phase to 2,400 
volts three-phase, two being connected in V for that 
purpose. 

As regards the oil used in oil-insulated transformers, it 
is a mineral oil specially manufactured for this purpose, 
and should always be of a kind approved of by the 
makers of the transformers. It must be free from both 
acid and moisture ; acid is detrimental to the insulating 
materials employed in the manufacture of the transformer, 
aud less than 1 per cent. of moisture present in the oil may 
reduced the insulating properties of the oll by one half. 
Pare oil will have an insulating value several times that of 
air. The flash point must be very high to prevent the 
formation of any inflammable gas at ordinary working 
temperatures, The viscosity must be low, as the cooling 
properties of the oll are dependent upon its rapid circula- 
tion in the tanks and through the coils. | 

In addition to the single-phase transformers already 
mentioned, in aelf-cooling tanks, three-phase core-type 
transformers of large output have been manufactured and 


| installed in this country. They are of the oil-insulated 
self-cooling type. Fig. 5 shows one of these transformers 
for an output of 500 kilovolt-amperes, with ita tank. This 
figure shows clearly the method of assembling the coils on 
the core—high-tension and low-tension coils alternately— 
thus reducing the magnetic leakage to a minimum. The 
high-tension side ia shown, which is delta connected; the 
low-tension terminals are on the opposite side of the trans- 
former, and are star connected. The ventilating spases 
provided in building up the core are just visible at the 
extreme end of the yokes; the upright cores are similarly 
provided, and form a number of ducts accessible to the oil, 
and helping to dissipate the heat generated in the cores. 


(To be continued ) 


FLAME ARC LAMPS, 
BY LEONARD J, PUMPHREY, 


During tbe past 12 months the subject of flame arcs has 
attracted a great deal of attention. There are two important 
reasons why this has been the case—viz.: (1) the quality of 
the light is much warmer and more attractive than that of 
ordinary aros; (2) the efficiency is much higher. Just as 
the introduction of incandescent mantles gave a great 
impetus to the gas industry, so has the introduction of the 
flame arc made an important advance in electric lighting. 
It is in this connection interesting to note that the methods 
whereby these results have been obtained are in some 
respecte similar. In the case of gas the amount of light 
obtainable for a given expenditure was greatly increased 
by the insertion of a mantle composed of rare metallic 
earths in the flame. The amount of light was found to 
vary according to the metals present, and their relative 
proportions. With the arc lamp, experiment showed that 
if the carbons were impregnated with certain metallic 
salts in their manufacture, much more light was obtained 
with an equal consumption of energy, owing to the 
resultant presence of these salts, or their vapours, in the 
are. Thus in both cases efficiency has been improved by 
inserting metallic compounds in the hot flame from which 


the light is derived. 


When gas engineers invented patent high-pressure 
systems, they began to creep up unpleasantly near to the 
old types of are lamps. Fortunately, however, for the 
electrical industry the flame arc was invented, and the gas 
people are thus once again left in the rear. It is to be 
hoped that electrical contractors and supply engineers will 
not be slow to realise and make vigorous use of this most 
recent and most potent weapon that has been placed in their 
hands, There {is a tendency for station engineers to lose 


| perspective of the efficiencies of the apparatus for which 


they are responsible. By this statement it ia meant that 
there is too much haggling over farthings in works’ costs 
and losses of 1 per cent. in the dynamos or feeders, while 


| the are lampe in the streets, by which the electric supply is 


to some extent judged by the public, are of an antiquated 
type, with an efficiency not 50 per cent. of that of the latest 
patterns. The result has been, in some cases, that the gas- 
man has stepped in with his latest and most improved 
| system and captured the lighting contract. It may be that 
he bas to sell his gas at less than cost price In order to do 
this, but he knows that as an advertisement it is well worth 
the small expense involved. Up to the present time flame 
arcs have found two very useful fields of work, the first 
being the lighting of large areas such as public places, 
railway sidings, large stations, engineering works, piers, 
etc., and the second that of advertisement. A walk through 
any cf the more important streets in London leaves no 
doubt but that commercial enterprise has quickly succeeded 
in realising the latter. 

Volíage.—Flame arcs can be burned two in series on 
100-volt direct or alternating current circuits, and an extra 
lamp can be connected for every 50 to 55 volts in excess 
of this pressure. Compound blow magnets become advisable 
with voltages in excess of 150, and at still higher pressures 
it is good practice to use compensators with isolating 
trimming switches. For alternating voltages above 220 
safety colla are generally employed. Flame aroa are 
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extremely sensitive to voltage fluctuations, and this is one 
of the facts that has been urged against them. On most 
lighting circuits, where incandescent filament lamps are 
catered for, the voltage is generally of sufficient constancy. 
On traction circuits, however, the state of affairs is some- 
what different, and these lamps have not given such good 
results under these conditions. Owing to the length of the 
carbons that are used, the question of voltage drop in the 
carbons themselves cannot be neglected. To meet this 
difficulty, carbons of special design have been employed, and 
the magazine principle has also been used. 

Carbons.—The composition of the carbons is one of the 
most interesting and vital points in connection with flame 
lamps, for it is the quality of the carbon that the colour 
of the light and the efficiency of the flame largely 
depends upon. “Effect” carbons impregnated with light- 
producing motallic salts are used in almost all types. 


Fid. 1,—Flame Lamp Carbons broken to show Metallic Core. 


A great deal of experiment has been carried out in the 
direction of ascertaining as fully as possible the exact 
result of impregnating carbons in this manner, but exact 
quantitative data are very difficult to obtain. The carbon 
makers are notable, as might be supposed, to use as much light- 
producing salts as possible, because it is found that unsteady 
burning results; it has therefore been necessary to make 
a compromise for the present, and there is great scope for 
original work in this direction in the immediate future. 
Thin carbons are found to give the best flame, and in 
order, therefore, to obtain reasonably long burning hours 
they are made as long as possible. If precautions were not 
taken, the resistance of a 16-hour pair would cause a 
potential drop of 12 volts, which, for reasons given above, 
would seriously affect the working of the lamp. It is, 
therefore, necessary to reduce the resistance by artificial 
means, such as inserting a low-resistance metallic core or 
by copper plating. Another method which has been 
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direction. The impregnated salts in the carbons are found 
to have a most curious effect upon the electrical efficiency 
of the lamp. This relation is as yet not properly under- 
stood, and the carbon manufacturers have been to some 
extent working in the dark on a trial and error principle. 
It is probable, however, that before very long the way 
in which these salts affect the light efficiency will be reduced 
to a more exact basis. The curve shown in Fig. 2 is of very 
great interest, asit shows an actual comparison between the 
intensity of light as measured at road level in a street with 
ordinary direct-current and flame lamps. The flame are 
lamp used in this experiment was of the well-known 


Fic. 5. —The “Flame” and the Economiser, 


" Excello" type, and it will be noticed that while the 
flame lamp took less current, the light intensity due to it 
was very much greater than that obtained with the other. 
It is found in practice that direct-current lamps are slightly 
more efficient than alternating-current. When comparing 
different lamps, it is of vital importance that comparison 
should be made on the same basis, and the best standard to 
adopt seems to be that of the mean hemispherical candle- 
In the past a great deal of confusion has resulted 
through the comparison of lamps on different bases. 

The Flame.—Reference to Fig. 3 gives a very clear idea 
of the way in which the flame is formed. In a standard 
type of lamp it will be noticed that the carbons project 
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Fig. 2, —Curves showing Relative Efficiency of Flame and Ordinary Arcs. 


adopted by Messrs. Oliver and Co., of Woolwich, in their 
“ Oriflamme ” lamp is to feed down short lengths of carbon 
from a magazine. In Fig. 1 an illustration is given of a 
pair of carbons (such as are used by the Union Electric 
Company in their ''Excello" lamps) broken in various 
places to show the metallic core in the centre of the carbon. 
One of the most attractive features of the flame arc—viz., 
the colour of the light —is determined entirely by the 
nature of the impregnated salts; any colour from white 
through various shades of yellow and orange to red can be 
easily attained, the maximum light efficiency resulting from 
a ruddy yellow flame which goes by the name of “ sun-ray.” 

Efficiency.—The greatest claim that the flame are lamp 
has upon the attention of electrical engineers is its extra- 
ordinary efficiency, which in the best lamps approximates 
one-tenth of a watt per candle-power. The great efficiency 
of these lamps is also partly due to the fact that almost 


the whole of the light is thrown in a useful or downward 


downwards at a slight angle through a porcelain cup, and 
an electromagnet serves to bow the flame across between 
their lower tip:. Craters are formed on both carbons, 
and as these point in a downward direction, all the light 
that may be due to them is usefully distributed. The 
economiser serves a useful purpose in reflecting the light 
and protecting the flame from air currents, to which it is 
very sensitive. It also has the beneficial effect of limiting 
the supply of oxygen, and thus increasing the life of the 
carbons. The tendency to form sharp shadows is decreased 
owing to the relatively large light-emitting surface, and it 
serves to increase the temperature of the flame, thus giving 
a greater light intensity. In order that the metallic salts 
may fulfil their function, oxidisation must take place, and 
this factor has to be taken into consideration in the design 
of the lamp. In the first place, total enclosure is impossible, 
as & limited supply of oxygen must gain access to the are ; 
the áir that leaks in through the joints is usually quite 
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sufficient for this purpose. A white metallic oxide is 
formed, which condenses on the economiser and acts as a 
good light reflector. It is necessary to clean out this oxide 
each day. Various products of combustion are liberated, 
which necessitate good ventilation when the lamps ara 
used in interiors, and care must also be taken that these 
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arc lamps where converging carbons are used, the windings 
are arranged on the differential plan with a gravity or 
clockwork feed ; in cases where short lengths of carbon are 
fed downwards from a magazine the feeding mechanism 
has had, of course, to be correspondingly modified. An 
extremely simple type of lamp that is sald to have given 
satisfactory results is one designed by Heinrich Beck. 
One of the carbons is provided with a rib, and this rib 
rests upon a small support mounted at the bottom of the 
reflector; as the rib gradually consumes, the carbon feeds 
downward by its own weight and the other carbon is fed 
down simultaneously, thus doing away with all necessity 
for any clockwork mechanism or differential windings. 
Messrs. Johnson and Phillips have recently introduced a 
lamp based very much on these lines, the chief difference 
being that in the former case an electromagnet is used for 
striking the arc, whereas in tha latter a hot wire is employed 
for this purpose. In alternating-current work a certain 
amount of difficulty has been experienced in the design of 
a construction to give really satisfactory results. The 
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Fig. 4.—Alternating-Current Motor Lamp; 


cannot reach the mechanism for feeding the carbons. The 
latter is a most important point, and if the feeding 
mechanism and magnetic windings are not thoroughly 
‘shielded from these products, the depreciation of the lamp 
will enormously increase, In the lamp illustrated in Fig. 3 
this precaution has been taken. 
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Fic. 6. —Method of Fixing Lamp. 


Union Company's alternating-current motor lamp is, there- 
fore, of especial interest, and a diagram showing the arrange- 
ment isgiven inFig.4. The main current passes from terminal 
a to terminal a4, through the series coil, H, through the blow- 
out magnet winding, B, and then from one carbon-holder 
through the carbons to the other. There is also a shunt 
circult forming the coil N, connected between the terminals 
of the lamp. When the lamp is switched off, the carbons 
run down slowly by gravity until they touch each other. 
Directly the lamp is switched on again a powerful current 
passes through the magnet, H, and the rotor dise commences 
to rotate rapidly, lifting the carbons and separating them. 
As the potential difference across the tips of the carbons 
increases, the coil N receives current, and, acting in opposi- 
tion to H, a state of equilibrium is finally reached which is 
adjusted to give the most satisfactory burning conditions. 

When the carbons have reached their lower limit, the shunt 
breaker, U, is mechanically tripped, and the series coil, 
acting unopposed, rapidly separates the carbons, thus 

extinguishing the arc. The design of this lamp is quite 
unique, and as both its movements are positive it is worthy 

of special attention. 

Lamp Standards—For lighting railway sidings and 

similar open spaces, where there ls usually very poor 
accommodation for cables and lamp standards, the flame 
arc lamp presents special attractions. Railway companies 
have found that the types of lamps that they have hitherto 
been using, owing to the shape of the polar curve of the. 
arc, throw out a great deal of the light in a horizontal direc- 
tion. It thus became necessary to employ a large number 
of lamps at a comparatively small height above the ground, 
and the provision for these entailed considerable trouble 
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y the Union Electric Co. for Flame Arc Lamps. 


Fig, 5.—Mast designed b 


Construction, —The question of construction is one of very 
great importance, for it is upon this factor that the reliability 
and maintenance costs largely depend. Many lamps based 
on sound technical principles have failed commercially 
owing to the inferior quality of the construction and feed- 
ing mechanism, In the majority of direct-current flame 
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and expense, Now with the flameare, in which the light 
is almost entirely distribüted downwards, aud with which 
lt is possible to obtain a very great candle-power from a 
single unit, it is obvious that by placing a few lamps at a 
considerable height above the ground the same results can 
be achieved. In Fig. 5 we show a tall mast which has 
been specially designed for this class of work. The lamp is 
illustrated both in its upper position, as when burning, and 
in its lower position, for trimming from the ground. In 
this case each lamp is provided with an automatic cut-out 
fixed in the mast at the level of the supply conductors. 
Fig. 6 shows more in detail the exact method employed for 


fixing the lamp, and it will be noticed that a porcelain 


insulator effectively prevents any leakage to earth. 

Sireei-LigMing.—In view of the claims that have been 
made for flame arc lamps in the course of this article, it is 
interesting to note exactly what bearing these have upon 
the street-lighting problem as it exists in London to-day. 
The following table is extracted from one of Mr. Bradley’s 
sots of experiments in the streets of Westminster : 


TABLE I. — T" 
otal cost Total cost per 
Description of lamp. eater i per lamp candle-power 


per annum, per annum, 
High-pressure gas (Whitehall)... 552 .... B18 5 .... 7'95 
Electric arcs (Grosvenor-place)... 691 2a 0 .... 7'65 


There is little to choose between the two illuminants. In 


9.004 0 one 


a report of the Westminster Testing Laboratory dated 


March 11, 1905, the mean hemispherical candle-powers of 
a flame and an ordinary arc (tested under identical con- 
ditions) are glven and summarised thua : 


Tasu II, 
Watt Mean hem, Watts per M.H. 
consumption, candle-power. candle-power, 
Ordinary arc lamp ...... 476 6 "15 
Flame arelamp............ 382 1,552 


9.0904 0-09 2. bad $099 9-004 9 018 


saunris AD 


9.009 cort 9.00€ 


If we take the ratio i as representing the superiority 


of the flame lamp, we are well within the mark. For with 
higher powers and the latest types as low a figure as 
‘15 watt per candle-power has been attained. We must 
emphasise the fact that while the gas people have 
played their last card, we have two more. In the 
first place, we have far more efficient lamps than 
those which gas has hitherto fought, and, secondly, 
we are going to have cheaper power. If the London 
County Council Bill is passed (which it surely will be) 
energy will be supplied to the distributors at ‘4d. per unit, 
and (allowing 20 per cent. profit) will be delivered at 
the lamp terminals at ‘5d. per unit. Assuming that the 
superiority of the flame over the ordinary are is not greater 


than is represented by s and that energy at '5d. per 


unit will bring down the cost per annum of a 750-watt 
lamp from £22 to à maximum of £13, what is the effect 
upon Mr, Bradley's figures? 


Tasu III. is 

otal cost Total cost 

Description of lamp, poe per lamp per Gp. 
peor per ann, per ann, 
High-pressure gas (Whitehall)... 552 „m.m BIS 5 .... 795d. 

Ordinary arc lamp (Grosvenor- 

placo) acere eee eere. OGL adv. MÀ. 0. uu. 765d; 
Flame are lamp ...5.2.2.2..- 1,850 corn 22 O .... 2°85, 
Flame arc lamp (at ‘5d per unit) 1,850 .... 13 O0 .... 1'68d. 


In this way we see at once that the case for gas is absolutely 
hopeless. 


STORAGE BATTERIES AND THEIR APPLICATION 
TO PUBLIC INSTITUTIONS.* 


BY FRANK CRAWTER, A.M,IC.E, 
(Concluded from page 138.) 


The consideration of this question also brings us to a 
method of charging against which a good deal ean be urged. 
In à good many installations it is the practice to charge the 
battery from a shunt-wound machine at a time when the 
requirements of the installation demand a certain amount of 


* Paper read before the Association of Engineers-in-Charge on 
Jan, 10, 1906, 


current to be going to the lights, and this current is supplied 
by cutting down the voltage on the discharge side until & 
pressure is reached equal to the normal requirements of 
the installation. A glance at Fig. 5 will illustrate the evils 
of this practice. Assuming that the generator is giving 
100 amperes, which we will take to be the normal charging 
current of the battery, it will be seen on reference to the 
diagram that the end cells are receiving their normal 
current, but as 25 amperes are going into the line, this 
amount of current is deducted from the charging rate of 
those cells between the negative end of the battery and the 
cell which is connected to the discharge switch. It there- 
fore follows that three-quarters of the cells in the battery 
are being charged at arate 25 per cent. lower than the 
remaining quarter, with the danger that the appearance 
and condition of the quarter may be taken as an indication 
of the remaining three-quarters—that is to say, that 
charging may be stopped when the regulating end of the 
battery is fully charged, but before the body of the battery 
has had enough put into it, or it may happen that the 
regulating cells may be left on charge long after they are 
gassing furiously, and may, therefore, become seriously 
overcharged. There is a further danger that the current 
in the line may increase above 25 amperes before charging 
is completed, and in order to maintain the charging rate in 
the body of the battery at something approaching its 
normal amount, the rate of charge in the regulating cells 
may be increased to a dangerous extent. 
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It has sometimes been the practice in the past to 
endeavour to obviate these difficulties by installing the 
regulating cells of a larger size than the body of the 
battery. This, however, while adding considerably to the 
cost of the battery, has not served any useful end, as 
the larger cells were, by this method of working, per- 
sistently overcharged. Another method of meeting the 
difficulty is that of installing counter E.M.E. cells whose 
voltage will oppose that of the charging circuit, and by 
varying the number of these the voltage of the lighting 
"bus bars can be kept constant while charging is in pro- 
gress, and all the cells can, nevertheless, receive the same 
rate of charge. As the counter E.M.F. cells require to 
have no capacity, but only to interpose a voltage in opposi- 
tion to the charging voltage, they need only consist of 
plain grids, and current can be passed through them to 
any extent short of undue heating of the plates and elec- 
trolyte. In any installation where it is likely that any 
appreciable amount of current will be required on the line 
while charging is in progress, or where the charging rate 
of the battery is considerably below an amount which 
will form an economical load for the generator, it is far 
preferable to arrange for charging to be done by means 
of a booster. This can be either a small shunt-wound 
dynamo driven by a shunt motor, or can be a separate 
small machine arranged as an extension to the main gene- 
rator shaft. The advantages of this system can be seen on 
Diagram 6. The main generator running at constant 
potential can supply the current required by the line 
whether the battery is being charged or not, while the 
small booster will add to the 'bus-bar pressure the necessary 
voltage to charge all the cells of the battery at the same 
time. By this method the total running hours of the plant 
can often times be considerably reduced, because the current 
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required for the battery, if the generator is large enough, 
can be furnished during the same hours that the lighting 
load is on, and it is not necessary to run the plant fora 
prolonged period simply to charge the battery, because in 
most instances where the load on the plant is considerable 
it is preferable to light direct from the generator, rather 
than to charge the battery during the daytime and to 
discharge from it solely at night. 

A method of charging which has many demerits is that 
of arranging a battery in two halves and charging in 
parallel. This may fairly be termed a lazy way of charg- 


ing, when it is done, as it often is, to avoid running the. 


plant solely for charging the battery. It is distinctly a 
practice to be avoided, as it generally results in rapid 
deterioration of the cells, due to the two halves not recelv- 
ing an equal amount of charge, although they are, when 
connected in series, called upon to give the same amount of 
discharge, and in order to save the trouble of adjusting the 
resistances, the regulating cells are frequently left in circuit 
far too long, so that there may be the same number of 
cells in each half. Nor can anything be said in favour of 
charging two complete batteries in parallel, but, on the 
other hand, a good deal can be urged against the practice, 
which should be permitted only when the cells are of con- 
siderable size. The disadvantages are (1) the difficulty of 
maintaining the proper charging rate; (2) ensuring that 
each battery receives its proper percentage of charging. 
It is sometimes urged that it is an advantage to have two 
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batteries in a plant, so that should one require attention it 
can receive it while the other takes the load. While not 
admitting that it is necessary to put in two batteries for 
such a reason, there may be circumstances where it is 
preferable that two batteries should be installed, but, 
nevertheless, arrangements should be made to charge them 
separately, and not in parallel. 

It will not be profitable to make more than a passing 
reference to the method of charging at constant potential, 
of which a good deal has been heard in the past, and 
which is, to some extent, a common method of charging 
on the Continent. By this system the battery, instead of 
being charged at a constant current, is connected at the 
commencement of charge to a pressure to give about 
2'5 volts per cell. This results in an extremely heavy 
charging current to begin with, a cell of which the normal 
charging rate at constant current would be 20 amperes 
would, at the commencement of charge at constant potential, 
be receiving about 160 amperes for a few minutes. This 
would rapidly fall off, so that at the end of 20 minutes the 
rate would be about 120 amperes, at the end of 30 minutes 
80 amperes, a6 the end of 40 minutes 45 amperes, and at 
the end of one hour would have fallen to 20 amperes. It 
follows, therefore, that about 50 per cont. of the total 
charge will be effected during the first hour, about 75 per 
cont. after two hours, and about 83 per cent. after three 
hours, but the current has then got down so low owing to 
the rise in the back E.M.F. of the cell that the total time 
occupied to complete a eharge is much about the same, 
whether carried out at constant current or constant 
potential. The rush of current which occurs when charg- 
ing at constant potential at the time that the circuit is first 


closed is so great as to preclude its use in a private installa- | 


tion, and the advantages which the system possesses, if 
any, are so problematical that it will not be profitable for 
us to consider them further. 

Before leaving the question of charging, mention should 
be made to the danger of allowing the discharge switch to 
be at a higher contact than the charging switch. A glance 
at Fig. 5 will show that if this occurs while charging is in 
progress, the cells between the charge and discharge switch 
will be reversed. There appears to be some doubt in the 
mind of a good many battery attendants as to what result 
is produced by persistent overcharging, and, in view of the 
fact that the effect is cumulative, it will be profitable to 
briefly consider what happens. If the normal charging 
rate is continued after the cells are gassing freely, for any 
considerable length of time, it is, of course, well known 
that the atmosphere in the battery-room becomes filled with 
acid spray, which, in addition to the losses by evaporation, 
necessitates the addition of pure water for topping up. 
This of itself reduces the specific gravity of the electrolyte 
(independently of any impurity which the topping-up water 
may contain, of which mention will be made later), and, 
assuming that the gravity was, before the addition of 
water, below its normal value, this will further accentuate 
the fact, and, being noted by the attendant, it is possible 
that still further overcharge will be given the battery in 
the hope of raising the gravity, with the natural result 
that more electrolyte is lost by spraying, and still further 
water has to be added to make good, with the result that 
the maker is referred to for an explanation as to the gravity 
being so low, notwithstanding what is sometimes con- 
sidered to be the “extra attention" which the battery is 
receiving, on account of the frequent and excessive chargings 
given it. If the battery is in regular work, and being dis- 
charged to an appreciable percentage of its capacity, not 
more than about 10 per cent. overcharge is generally 
required, with the exception of a rather more prolonged 
charge once a fortnight, the effect of overcharging being 
quite as deleterious as undercharging, and is a fruitful 
cause of the drop in specific gravity. 

Another reason for lowness in gravity is the fact that the 
battery may be getting very little work. There are many 
instances in which, during the summer months, the work 
which the battery is called upon to do is practically nothing 
compared with its load during the winter months, and the 
gravity tends to gradually fall away, to remedy which the 
overcharging just mentioned is frequently resorted to. A 
little reflection will render it clear that extra chargingis quite 
unnecessary. The rise and fall of the gravity is due to the 
fact that, on charge and discharge, certain chemical changes 
are taking place in the cell. What actually does take place 
is still a matter upon which it is better not to dogmatise, 
but the following formula is one which will serve our 
present purpose. There has been some considerable dis- 
cussion among electro-chemists as to the precise chemical 
changes which take place in the active material oi the 
respective elements during the phenomena of charge and 
diacharge, and many theories of more or less hypothetical 
character have been evolved. There, however, appears to 
be no doubt that the primary active constituent of the 
elements is finely divided metallic lead (Pb) in the case of 
the negative and lead peroxide (PbO,) in the case of the 
positive element, these constituents belng exceedingly 
chemically active by virtue of their electrolytic preparation 
or treatment; further, that when the elements are in a 
discharged state, a considerable amount of lead sulphate is 
present, and the electrolyte is reduced in specific gravity 
consequent upon the absorption of sulphuric acid. On 
charging the elements are brought back to their original 
state by the action of nascent oxygen and hydrogen, result 
ing from the decomposition of the electrolyte. 

The following equations are most generally accepted, 
and serve to show the cycle of changes which take place 
during charge and discharge: 

Discharge : Pb 4 H,80,— Pb30, + H; 
Neg. plate. 
PbO, + B, + H,80,— Pb80, + H,O 
Pos, plate. 


PbSO, + B, Pb + F50; 


eg. plate. 
PbSO, + O0 + H,O = PbO, + HS0, 
Pos, plate, | 


Charge : 
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When, however, the battery is doing very little work, as 
frequently happens during the summer months, the chemical 
changes just described not only do not.take place to the 
same extent, but other chemical changes take place, due 
to the battery standing idle, which tend to lower the 
gravity. This, however, need not in itself be a cause for 
alarm if the battery is getting a good gassing charge once 
a fortnight, and it is interesting to note from the records 
of gravity that when the dark days of autumn are with 
us, and the capacity taken from the battery therefore 
increased, how the gravity rises in value, and also works 
over a wider range than during the period of light load. 
As it is desirable to maintain the battery during periods 
of light load with the gravity at its normal value, thia 
can usually be effected by occasionally discharging it at 
the nine-hour rate to 1:85 volts per cell, and then fully 
recharging. 

Another very important question affecting the gravity and, 
Indeed, the general welfare of the cellto a degree is the 
quality of the water which is used for topping up, to which 
attention has been drawn by Mr. Vicary. One of the most 
important duties of the chemist attached to an accumulator 
works is the analysis of the acid used for electrolyte, and 
the percentage of impurities such as arsenic, copper, iron, 
and chlorine is rigidly defined and insisted on, and yet in 
many instances the battery is no sooner installed than no 
regard whatever is paid to the quality of the water used for 
topping up. In some cases it appears to be considered that 
good drinking water, which may contain salts of sodium, 
calcium, magnesia, potassium, and ammonia, all of which 
are highly undesirable in electrolyte, may be used 
Speaking generally, it may be said that the water supplied 
by the London Water Board is not suitable for topping 
up, chiefly on account of its hardness, the lime in the 
water tending to neutralise the acid and thus to lower the 
gravity. The presence of very hard water can frequently 
be seen by the sulphate of lime thrown down on the bottom 
of the glass containing boxes. One is occasionally met by 
the painstaking battery attendant who on the rejection of 
the water supplied from the mains as being unsuitable, 
states triumphantly that he is now using “ nothing but pure 
rain-water.” Purity is, of course, only a question of degree, 
and rain-water even may contain impurities which in them- 
selves are quite as deleterious as those in the water from the 
town mains. Even country air contains an appreciable 
amount of ammonis, varying at any period according to the 
length of dry weather, while intheairof a large manufacturing 
town the amount of ammonia present is many times more 
than that in country air, and after a heavy shower follow- 
ing a period of drought, the proportion of ammonia in 
rain-water may be as much as ‘25 grains per gallon. 
Moreover, in situations near salt water the amount of spray 
which may be blown. on to the roofs and washed off into 
the water-butt may contain an amount of salt sufficient to 
deal material damage to the plates. It does not, therefore, 
follow that because rain-water is being used for topping up 
that no impurities are being added to the electrolyte, 
Moreover, the situation of the battery may be such that 
impurities in the air may become absorbed. Proximity to 
a stable is not a good situation for a battery, while a 
refrigerating plant working on the ammonia process also 
makes a bad neighbour, aud suction gas plants must aleo 
be included in this category. It would appear safe, at any 
rate, to state that distilled water cannot contain any 
impurities, but it would, perhaps, be safer to say that 
water may be distilled so that it shall not contain any, but 
it is often distilled so that is does, There are probably a 
good many members. present who use distilled water from 
_ their steam-boilers for topping up, and there may be many 
of those boilers largely treated with boiler fluid to counter- 
act the impurities which are contained in the water with 
which they are supplied, which forms a hard deposit or 
incrustation on the inside of the boilers, which has to be 
softened by the boiler fluid. The majority of these boiler 
fluids contain a large quantity of alkali, and when this 
alkali is present in the water in excess and boiled 
the resulting vapour contains a considerable propor- 
tion of ammonia, which is driven over with the 
steam, and consequently the distilled water obtained 
from the steam will contain ammoniated water to a degree 


THE ELECTRICAL ENGINEER, FEBRUARY 2, 1906 E 


which is distinctly dangerous for use as electrolyte, and 


the presence of ammonia may, moreover, be difficult to 


detect because the amount present will vary with the 


amount of boiler fluid which is in the boilers at the time 
that the condensed water is obtained, and it may be that 
trouble with the battery is arlsing and 1s being investigated 
by the makers, who may obtain a sample of distilled water 


from the boiler at a time when the percentage of ammonia 


is suffielently low to be harmless, although it may have 


been present in appreciably greater quantities in the water 
used for the last topping up. It will, therefore, be clear 
that the source from which distilled water is drawn should 


be, as far as possible, above suspicion, and it 1s preferable, 
in installations of any size, to arrange for a small still 


which can bə employed only for furnishing distilled water 
for topping up the cells, 

An intelligent appreciation of what is taking place in the 
cell would obviate the large amount of uncertainty which 
prevails in many quarters as to the way in which a battery 
should be treated. Many attendants of batteries, In con- 
nection with which recording ampere-hour meters are 
installed, do not recognise that the capacity of a battery 
will vary according to its discharge rate, and that, there- 
fore, the ampere-hours, per s¢, registered on the dials during 
a glven period do not necessarily give an exact indication 
of the amount of work that the battery has been doing 
during that perlod irrespective of the discharge rate. 
Take, for example, a battery capable of giving 60 amperes - 
for 10 hours, or 600 amperes at the 10-hour rate, the 
capacity of this battery for three hours will be 147 amperes, 
or 440 ampere-hours at the three-hour rate, or rather more 
than 25 per cent. less than it was at the lower discharge 
rate. If, therefore, the voltage of the battery shouid on 
any occasion be found to be abnormally low, notwithstand- 
ing that it was fully charged previously, and the ampere- 
hour meter shows a discharge which should not in itself 
have run down the voltage, it will generally be found 
that for some cause or other the discharge rate has been 
Inereased to an extent which is responsible for the drop in 
pressure. | 

The percentage of overcharging which a battery should 
receive to keep it in a healthy condition will depend largely 
on the amount of work it is called upon to do, and also 
to some extent, therefore, on the type of plate employed. 
Some makers recommend that not more than 5 per cent. 
ampere-hour excess of charge over discharge shall be 
given, but it will be found that under these conditions, 
if the battery is not frequently discharged to an appreci- 
able percentage of its capacity, the specific gravity will 
gradually diminish in value, more especially if the work- 
ing rates are low. A safer practice is to put in about 
10 per cent. more ampere-hours than are taken out, and to 
give the cells a gassing charge for half an hour once a 
fortnight, In order that there may be no uncertainty as 
to the treatment that the battery is getting, recording 
ampere-hour meters should always be installed, so that the 
input and output can be logged daily, and a permanent 
record thus obtained, which is of the greatest value in a 
battery plant. Too much insistence can hardly be laid on 
the importance of keeping records, which must, moreover, 
be strictly accurate, and can with advantage be sent to the 
makers at regular intervals for advice or criticism. It is 
preferable that the meters should be dead reading instead 
of arranging the charge side to add on a fixed percentage 
as is sometimes done. Another important adjunct which 
can be used with, and is sometimes employed instead of, - 
ampere-hour meters is a recording voltmeter. Although 
this gives no indication of the capacity taken from the 
battery, it is useful in that it shows by the shape of the 
line it draws whether at any time a heavy discharge has 
been taken from the cells, or whether the potential has 
fallen appreciably before the load was switched off. All 
voltage readings to be of any use should be taken with a 
current equal to at least one-third of the 10-hour discharge 
rate. Open circuit readings are comparatively valueless, 
because a sick cell may be capable of giving on open circuit 
a voltage which will quickly drop when it is called upon 
to discharge, and a discharge should, therefore, be taken in 
order that the weakness may be ascertained before it can 
cause inconvenience. 


pens 


- — HE ELECTRICAL ENGINEER, FEBRUARY 2, 1906. 


157 


The author would wish to draw attention to the evil 
effects of a practice which is somewhat common—viz., dis- 
charging batteries in parallel. This, while reprehensible at 
any time on account of the difficulty of apportioning the 
load, becomes markedly more so when the further error is 
committed of discharging an entirely new battery in 
parallel with one or more sets which have been at work, 
may be for a period during which their capacity has been 
appreciably reduced. Under such circumstances, the 
“willing horse,” in the shape of the new battery, takes 
many times more than its fair share of the work. A case 
can be cited in which a new battery was placed in parallel 
with two others of the same size and make, which had 
been at work for several years, and out of a total 
discharge of 200 amperes the new set gave no less 
than 180, with the result that, being overworked, 
its capacity soon fell off, and from the point of work 
to be got out of it, it became a bad investment. It will 
be evident, therefore, that a battery to deal with a given 
load should be considered as one unit—that is to say, if the 
requirements of the plant call for a 2,000 ampere-hour 
battery, one set of 2,000 ampere-hour cells should be put 
down, and not three or four smaller sets of which the 
aggregate capacity reaches the figure mentioned, Sach a 
practice was only permissible in the earlier days of the 
industry, when. none but comparatively small plates were 
being made, and cannot be admitted to present-day 
practice. In designing a battery plant where early exten- 
sions are probable, the load should, if possible, be divided, 
so that when an increase in battery power is needed the 
new cells can be put on to a load by themselves, or, if 
this cannot be conveniently arranged, the containing boxes 
should be, in the first instance, of a size sufficiently large 
to hold the probable ultimate capacity ; and when the time 
for extension arrives, it is preferable that the plates that 
have been at work should be rearranged in larger groups 
at one end of the battery, the new plates being connected 
in series with them rather than that new plates should 
be placed in parallel with the old ones, with a consequent 
nea division of the load between the old and new 
plates. 

There appears to be some doubt as to what is meant 
by over-discharging, and the evil effects which may thereby 
be caused. Taking current from a battery at a high 
rate of discharge should not in itself be injurious, and 
may, indeed, be continued until the voltage has dropped 
to a figure which at a low rate of discharge would be 
dangerous, but the chief point to guard against as being 
distinetly deleterious is continuing a low rate of discharge 
until the voltage has fallen below 180 per cell. It is, 
perhaps, not so generally recognised as is desirable that 
this is damaging to a battery, bscause under such con- 
ditions the plates are entirely exhausted, and if allowed 
to remain without being charged for any length of time 
will probably become badly sulphated. It is more con- 
ducive to the long life of a battery not to run it down, 
more particularly on slow discharge rates below 1°9 volt 
per cell, and it is the practice of some consulting engineers 
to specify that the output they require shall ba obtainable 
down to that voltage, although it is difficult once the 
job has passed out of their hands to ensure that the 
man in charge of the plant does not allow the cells to 
discharge every single ampere-hour that they are capable 
of giving. Where the connections from cell to cell are 
lead-burned together, a small milking booster should be 
put down in order that single cells which from any cause 
require extra charging may receive it, without it being 
necessary to charge the entire battery. This ‘ milker,” 
which should consist of two machines in preference to a 
single machine with a double-wound armature, can con- 
veniently be placed in the engine-room, a pair of leads being 
run to terminals in the battery-room, from which cables 


can be clipped on to the channel bar of the cell to be 


charged. 

As regards fixing a standard of specific gravity, which 
has caused a certain mount of anxiety to battery 
attendants, it must be borne in mind that the manu- 
facturer fixes a standard gravity which he has specified 
the cells should reach under normal conditions, and in the 


majority of cases it will be found that any appreciable 


variation from the maker’s standard of gravity cau be 
found to be due to abnormal working conditions, such as 
little work, overcharging, undercharging, or the addition 
of impurities in the water used for topping up, and should 
the gravity ba appreciably lower than the standard fixed by 
the manufacturers they should be communicated with, 
intimation being given of the working conditions, instead 
of an attempt being made by persistent overcharging to 
raise the gravity to its normal value, and under no circum- 
stances should acid be added except under advice from the 
makers, because in many cases the lowness of gravity is 
due to the acid being in the pores of the plates instead of 
being in the electrolyte, and requires only proper treatment 
to drive it out. 

A point upon which manufacturers are often consulted 
is as to what variation can safely be permitted from the 
rate of charge of any given size battery which is fixed as 
the normal rate. Each type of cell has a certain charging 
rate at which the maker finds from actual experience that 
his cell will give the best results as regards ampere-hour 
efficiency, durability, and so forth, and consequently it is 
recommended that à certain type of cell shall be charged 
at a certain rate, but in the majority of cases wide varia- 
tions from the makers’ normal rate of charges are per- 
missible if proper precautions are, nevertheless, observed 
to see that the cells receive a sufficient amount of charge 
ab the revised rate. Take, for instance, à cell of a certain 
make having a capacity of 600 ampere-hours at the 
nine-hour rate, this would have a normal charging rate of 
80 amperes, and if any efficiency tests of such a cell were 
to be made, this would be the rate at which the makers 
would prefer that the cell should be charged. But this same 
cell has also à maximum charging rate of 130 amperes, and 
would suffer no detriment from being charged at that rate, 
though it is preferable when charging at maximum rates to 
reduce the rate to normal as soon as the cells show any 
signs of gassing, as the damage likely to occur from an 
excessive charging rate is brought about to a large extent 
while the cells are gassing. But, further, this same cell 
could, if sufficient time can be devoted to the purpose, be 
satisfactorily charged at a rate of 60 amperes, or rather less 
than half the maximum rate permissible, although it will 
be at once apparent that a considerable period of time will 
be required to recharge the cells at the rate of 60 amperes 
should anything approaching its full capacity have been 
taken out of it, and the chief danger of a very low charging 
rate is that sufficient time cannot be allowed to put back 


-into the cell the capacity that has been taken out, plus a 


percentage of overcharge, although there is, of course, a 
point below which if the charging rate is taken the amount 
of current per unit of surface of the plates is so small as to 
be almost entirely ineffectual. 

Comparatively few changes have been made during a 
number of years in the materials used in the construction 
of accumulators. Wood diaphragm separators are, however, 
a comparative novelty in this country. Lead-covered nuts 
are largely employed on account of their capability of 
resisting corrosion, and with brass studs are preferable to 
alloys containing antimony, which sre somewhat “ short” 
in the grain, and should any grit or dirt get into the 
threads are liable to break off. It is advisable not to have 
any metal other than lead exposed to the acid fumes. 
Modern practice is tending more and more towards the 
provision of deeper boxes, sufficient space being allowed 
underneath the plates to hold all the active material 
the plates contain without washing out being necessary. 
This in the case of large plates means quite an 
appreciable space, but in view of the labour previously 
entailed by cutting adrift a large set of cells which had 
been burned together, irrespective of possible damage to 
the plates, if not properly treated during the operation, is 
an improvement of direct interest to the user. 

No endeavour has been made in this paper to bring 
forward any novelty or propound any fresh theory on the 
subject dealt with, but rather to insist on points which are 
often lost sight of, and to urge common-sense treatment 
for an important part of an electric light installation which 
very frequently does not receive it. Its treatment cannot 
be compared with that of other parts of the plant which, 
when again recelving proper attention after neglect, may 
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be restored to good working order and efficiency. And when 
attention is directed to the point it becomes interesting to 
inquire what facilities for acquiring any sound information 
on the behaviour and care of storage batteries are within 
the reach of the average engineer-in-charge, and it must be 
admitted that there is a lack of technical literature on the 
subject. Manufacturers certainly issue detailed instruc- 
tions as to how their cells should be erected, and directions 
as to what to do when the cells are working are usually 
hung in the battery-room. But an instruction card, while 
useful in its way, will not and cannot do more than outline 
some of the important pointy which have to be borne in 
‘mind and watched for by the man in charge, and it has 
been the author’s endeavour to touch briefly, but still in a 
little more detail, on some of those phases which, trifling 
in themselves, may nevertheless bear very largely on the 
welfare of a storage battery. 


TECHNICAL CONSIDERATIONS IN ELECTRIC 
RAILWAY ENGINEERING.* | 


BY F, W, CARTER, M.A, ASSOCIATE MEMBER. 


INTRODUCTION, 


Ín preparing a paper on the use of electricity as the 
motive power for railways, an author is apt to be 
embarrassed by the wealth of material to hand, and to 
find some difficulty in so defining the scope of the paper 
às, on the one hand, to furnish an adequate treatment of 
the particular branch of the subject chosen, and, on the 
other, to avoid divagation into some of the many interest- 
ing by-paths which the subject offers. It is proposed in the 
present paper to deal in a general way with the technical 
side of the electrification problem, neither entering to any 
great extent on the larger questions of economic engineering 
nor including descriptions of apparatus and material. The 
technical engineering will be found a sufficiently extensive 
subject for the purpose in view, whilst its importance 
can be gauged from the fact that general questions of 
finance and economic engineering can only be entered 
upon after a full technical investigation of the case in hand. 
It is, perhaps, because generalisation has been attempted 
without detailed investigation that so much of a mislead- 
ing character has been published on this subject, tending 
to create and foster the idea among railway men that elec- 
trical engineers do not really grasp the conditions of railway 
work, or, like much that has been written on the single- 
phase question, raising expectations that are not likely to 
be realised. In the course of the paper the author will 
give details of the methods employed in investigating 
the preliminary and exact engineering features of the 
electrical system, basing his work for the most part on the 
use of continuous-current railway motors, as applied to 
suburban service under conditions obtaining in this 
country. The methods employed will, however, be 
quite general, and applicable to other systems than that 
particularly considered. The complete determination of 
the engineering features of an electric railway system 
necessitates a large amount of careful and detailed work 
in order that every part may be framed adequate for ita 
duty and no part excessive. The labour involved in 
full investigation is, however, amply recompensed by 
the saving in capital outlay arising from the avoid- 
ance of superfluous plant, and the minimised operat- 
ing troubles and smaller expenses arising from the 
plant being suitable and sufficient for the requirements. 
The engineering problem can be, and should be, attacked 
in a strictly logical manner. Beginning with the require- 
ments of the system in respect to the moving of passengers 
or goods, a suitable train-driving equipment is first deter- 
mined. The power and energy consumption of the train 
ig then computed and the daily traffic estimated. After- 
wards the generating plant and distributing system are laid 
out to suit the traffic requirements. The general process 
is simple, but every particular case will be found to 
disclose a host of special circumstances, modifying the 
details of the engineering scheme and calling for the 
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exercise of great care and judgment. The size, import- 
ance, and location of the system will affect.the engineering 
details throughout. In a system operating but few trains, 
these may with advantage be made smaller and arranged to 
accelerate at a lower rate than might be advisable and prac- 
ticable in the case of a large and crowded system, in order 
to diminish the overload capacity necessary in generating 
and distribution systems, since this is likely to govern the 
capacity of the plant. Suitable provision must always be 
made to minimise the trouble and delay due to a breakdown, 
but the amount of capital that can be economically sunk in 
spares, duplicate feeders, and stand-by plant will depend 
largely on the importance of the system. 

The chief classes of service between which it appears 
necessary to distinguish for the purpose of this paper are : 
(1) urban and suburban; (2) branch line and interurban 
parliamentary ; (3) long-distance express ; (4) goods. These 
differ in their requirements chiefly with respect to (1) rate 
of acceleration and speed up to which it is necessary to 
maintain the maximum rate ; (2) behaviour on grades; (3) 
maximum speed attainable on level track. The chief elec- 
trical systems available for railway service are: (1) the 
continuous-current system ; (2) the single-phase alternating- 
current system ; (3) the polyphase system employing 
induction motors. There are, therefore, numerous alterna- 
tive combinations of service and system, many of which 
can, however, be disposed of when the general principles 
have been elucidated. 


GENERAL DYNAMICS, 


The action of a railway motor depends practically on two 
variables only, and for a motor whose characteristics are 
known, when the voltage and current are given, the speed 
and tractive effort at the driving wheels are determined. 
The effect of the motors on the train depends upon (1) 
weight of train, (2) inertia of rotating parts, (3) train 
resistance. The weight of train to be employed in calcu- 
lating the acceleration due to any force is a certain spurious 
“effective weight,” composed of the true weight and an 
increment due to the rotation of the wheels and armatures. 
This increment is not difficult to obtain, and will be merely 
stated here. If W be the weight of a wheel, r its radius at 
the tread, and & its radius of gyration, the increment 


of weight due to the rotation of the wheel is W (5) , In 


2 
an average steel railway wheel (=) = 06 approximately. 


W' be the weight of an armature, 7’ its radius, X its radius 
of gyration, and y the ratio of gear reduction, the increment 
of weight due to the rotation of the armature is 


W EN? W E rN? 
y 7 y T y 


2 
For a continuous-current armature (5) = 0'5 approxi- 
mately. Thus, if W = 800lb, W'— 1,600lb, y — 3, 
T zs z the addition for rotary inertia will be approxi- 
r 


mately 480lb. per wheel and 1,8001]b. per armature. In 
the case of suburban trains operated by continuous-current 
motors, the amount to be added on aecount of rotary 
inertia will usually be some 8 or 10 per cent, of the weight 
of the train, whilst with single-phase alternating-current 
motors the increment may amount to double as much, on 
account of the greater number and weight of armatures and 
their generally higher peripheral speed. 

The forces resisting the motion of the train consist 
of the easily calculated positive or negative component 
due to grade—proportional to the actual weight of the 
train—and the rather uncertain “train resistance,” com- 
posed of journal and flange friction, alr resistance, etc. 
There is a lack of reliable data on the resistance offered to 
the motion of electric trains, which it is hoped will soon be 
supplied. The classical results of Aspinall were obtained 
from measurements made behind a locomotive and tender, 


and accordingly do not include the head resistance, which 


is a very important element in the case of electric trains of 
two or three coaches. The Berlin-Zossen high-speed train 
resistance tests were made with a single coach of totally 


different type to those usually employed in this country. 
Pending the publication of more suitable data, the author 
has combined the results of the above-mentioned sets of 
tests to obtain the working eurves of Fig. 1, which he has 
found to agree very fairly with the results of such isolated 
tests on electric trains as he has been able to make. The 
variable portion is expressed in terms of the dimensions of 
the train, rather than of the weight, since it must represent 
principally air resistance, and, therefore, at any speed can 
depend only on the external configuration of the train. 
- The constant portion of the resistance, which is taken from 
the above-mentioned tests at such low speeds that the 
static resistance just ceases to be apparent, is probably 
expressed with sufficient accuracy as proportional to the 
weight, and appears to be 241b. to 34lb. per ton. The total 
train resistance is, therefore, the amount deduced from the 
curves of Fig. 1, increased by 241b. to 341b. per ton. 

A light train of given external dimensions will, except 
ab low speeds, meet with almost as great. a resist- 
ance as a heavier built one of the same dimensions. 
A train of many coaches experiences much less resistance 
per coach or per ton than one of two or three coaches, 
particularly at high speeds. These facts are allowed for 
in the curves of Fig. 1. A long-distance high-speed train 
should, for efficiency, be composed of many coaches, whilst 
the weight is a secondary consideration. A frequently 
stopping low-speed train, on the other hand, should be 
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Hie. l.—Train Resistance Curves giving the Variable Component 
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built light, but whether it is composed of few or many 
coaches is of small importance as far as efficiency is con- 
cerned. The resistance due to the friction of brushes, motor 
journals, and gears is usually charged to the motors, the 
tractive effort of which is supposedly measured at the rims 
of the driving wheels. It accordingly does not affect the 
train resistance during the time power is being supplied to 
the motors, but should be included during the time of 
coasting or drifting. 

Of the energy supplied to the train, part is dissipated in 
motors and controlling apparatus, part is employed in 
overcoming train resistance, whilst the remainder imparts 
kinetic energy to the train and is dissipated during braking. 
The proportions of the several components are shown in 
Fig. 7 for typical suburban service employing continuous- 
current motors. The energy required to overcome train 
resistance amounts very nearly to two watt-hours per ton- 
mile for every pound per ton train resistance. The kinetic 
energy dissipated during braking varies as the effective 
weight of the train, and as the square of the spsed when 
brakes are applied. The energy dissipated in motors and 
gears will be some 10 or 12 per cent. of the input, 
whilst from 6 to 12 per cent. will usually be dissipated 
in starting rheostats. In the single-phase system the 
losses in motors, gears, and controlling apparatus will 
usually be at least as great per ton-mile as in the 
motors, gears, and rheostats of the continuous-current 
system, chiefly on account of the much lower efficiency 
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of the motors. suburban 
work a considerable fraction of the energy is dissipated 
during braking. In order to reduce this, suburban trains 
should be built as light as practicable, and run at as low a 
maximum speed as is consistent with the required schedule 
speed. A high rate of acceleration and a high rate of 
braking retardation are therefore desirable, since with 
these given the maximum spsed can be kept down without 
diminution of schedule speed. As a general rule the best 
gear to employ with the motors is the lowest speed gear 
that will perform the service with a suitable margin for 
eventualities, provided, of course, that there is sufficient 
weight on driving wheels to stand the high accelerating 
tractive effort of a low-speed gear. It will be seen from 
Fig. 4 that the energy consumption is considerably affected 
by the rate of acceleration, particularly when stops are 
frequent and speeds high. 

Whilst discussing energy consumption it might be well 
to issue a warning against the abuse of the ton-mile basis. 
As long as we deal with a particular system of electrifica- 
tion, the energy consumption is well expressed in watt- 
hours per ton-mile, but in comparing different systems with 
one another it should not be overlooked that the weight of 
train incident to a system is also a factor in the energy 
consumption, The continuous-current railway motor is 
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characterised by the fact that within the limits of practicable 
and efficient operation it has a large range of torque and a 
moderate range of speed. As usually geared, it is possible 
to obtain a torque of ten to fifteen times that required to 
overcome the train resistance at the maximum speed 
attained on the level, the high torque being maintained 
until the speed reaches approximately a half of the maxi- 
mum. The characteristics of this motor, however, are 
well known and need not be further discussed here. Fig. 2 
shows these characteristics for a typical continuous-current 
railway motor. The polyphase induction motor is also well 
understood. Its efficient range of torque is moderate and 
the corresponding range of speed very small. 

Single-phase alternating-current railway motors are of 
two general types — the compensated series and the 
repulsion type. The former is characterised by having 
its range of practicable and efficient operation between 
synchronous speed and 2 or 24 times as much, whilst 
the latter operates below and up to synchronous 
speed, above which the commutation is bad. Both 
types show the same general speed torque charac- 
teristics—the range of torque being considerably smaller 
and the range of speed somewhat greater than in 
the continuous-current railway motor. Fig. 3 shows 
typical speed and tractive effort curves for the continuous 
current, the single-phase alternating current, and the 
polyphase induction motor. The scale of co-ordinates is 
arbitrary, and, in comparing the several motor types 
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together, the abscissa or ordinate of any curve may be 
supposed increased or diminished in such proportion as 
may be desired to render the comparison suited to the class 
of service considered. 

Knowing the train resistance, grade, and tractive effort 
of the motors at any speed, we can deduce the tractive 
effort available for producing acceleration, whence—from 
the effective weight of the train—the rate of acceleration. 
Is is now a question of simple dynamics to deduce speed- 
time and speed-distance curves, whilst from the motor 
characteristics the power-time, current-time, and other train 
characteristic curves may be deduced. The method of 
calculation need not be further entered into here, but ib 
may be stated that for an isolated problem—such as the 
determination of train characteristics corresponding to the 
average schedule run for any service—by far the best pro- 
cedure is by the point-to-point method. Where, however, 
it becomes necessary to make a calculation for an extended 
run involving stops at irregular intervals, and taking 
account of grades, curves, and other circumstances affecting 
the running, the point-to-point method becomes exceedingly 
long and tedious. The author has devised an analytical 
method of teating the problem which is fully as accurate as 
the point-to-point method, and much less laborious in its 
application to a general case, although involving some pre- 
liminary calculations which detract from its advantages it 
a simple problem only is in hand. The method is particu- 
larly worked out to suit the continuous-current railway 
motor, but can readily be adapted to the case of any motor 
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having a droopiog characteristic—such, for instance, as the 
single-phase alternating-current railway motor. 

In regard to the reliability of such calculations as 
referred to above, and the accuracy with which the results 
represent the service performance of the train, it may be 
said that, if intrinsic circumstances—such as the motor 
characteristics and the weight of train—are known, and 
accidental circamstances—such as voltage and passenger 
load—can be fairly estimated, the calculated results will 
very closely indicate the mean service performance, and will 
agree well with tests made under suitable average con- 
ditions. No greater margin is necessary, therefore, in deduc- 
ing a practical schedule from the calculations, or in determin- 
ing the expected energy consumption, than mustin any case 


be allowed in order to take care of low voltage, bad driving, 


unusual train resistance, or other detzimental deviations 
from average conditions. The schedule that a given train 
is capable of, or the equipment required to maintain a given 
schedule, can generally be very closely computed by 
assuming as the distance between stops the average of 
the several actual distances, and, furthermore, assuming 
the track to be level. Both schedule speed and energy con- 
sumption will be nearly the same for this average ran 
as the schedule speed and average energy consumption 
deduced from the actual runs. Unless and until conditions 


are fully known, it is not, in the majority of cases, worth 
the labour to compute train characteristics for the actual 
runs. If there is considerable difference of level between 
terminal stations, the averages in the foregoing statement 
must be assumed to apply to runs in both directions along 
the line. Moreover, the stations are supposed to be pro- 
miscuously distributed with respect to the grades. If, as 
in the case of the Central London Railway, the line is 
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Mean running speed, (M.PH)x4/stops per mile 
Fig. 4, —Energy Consumption of Trains operated by Continuous Current. 


specially graded so that stations occur at the top of two 
grades, the schedule speed with a given equipment will be 
increased and the energy consumption diminished. If, on 
the other hand, the stations are for the most part at the 
foot of two grades, the schedule speed will be decreased 
and the energy consumption increased. 

The typical schedule run may be divided into four 
elements, corresponding respectively to (1) acceleration to 


i “HH Esc H+ BEE 
w» EET APREA HH 
SS j 
NEC (OL oe r e Bie 
eee sp LELLLLLLLLÉELLLELELLELL ÁAERBSLIE! 
be AEH HHH SUE 
2 EFE Ig LE 
za SU BR ERR oT GRE ANLE PIU 
42 l , 
SA- EEE CECE EEE RAE 
D 'g26 V : 
J (agg Oo Dc 
oe Eee eee EAE 
saa aU E uq cy 
"AN NENNNEERERBENNELURBBCS/ANNNN 
n spe s 
PUER 
9) x= 
E : ya: / 
$ e FEHER 
a ae d MN, 
[ | 
bases case eee --D23--2-3- 
e ACCEL ag APRENER 
o> T A 
O 560 DOr L 
Jui ac MERE EINER EISE eee ee 
Suc a OB Sa A E 
ge T TECO TE AA a e 
T BARR Ss ae 
Fo a PE ea TE 
S woteLt LL eater 
ae Rees. 7765 27 7 eee 
eno flier Tt 
pEEE-cEd uut 
Su xL qu 
su EEUU LE 
ag x Ege pope [ELE 


. 1&8 20 22 24.26 28 30 232 6 38 40 42 
. Mean running speed, (MPH) XV TE per mile 


FIG. 9. —Power and Weight of Electrical Equipment of Trains 
operated by Continuous Current. 


the speed curve, (2) speed-curve running, (3) coasting, and 
(4) braking. Since any of these elements can be varied, 
if follows that a run can be made in many different ways 
However, for any particular. type of motor, if average 


values be assumed for the amount of coasting and rate of 
braking, the remaining variables can, for practical purposes, 
be expressed in a system of curves, from which the par- 
ticulars and performance of the train can be deduced. 
Such a system of curves for continuous-current motors as 
employed in suburban service is shown in Figs. 4 and 5, 
and these will be found useful and sufficient for prelimi- 
nary calculations. In obtaining these curves the charac- 
teristics of a normal railway motor were taken, and from 
them was deduced a set of train characteristics corre- 
sponding to different rates of acceleration and different 
ranges of speed-curve running, care being taken that 
the motor was always employed as it actually would 
be in normal suburban service. The effective weight 
of the train was taken as 8 per cent. in excess cf the 
actual weight. Coasting was assumed to occupy 174 per 
cent. of the total running time. The average rate of braking 
was taken ab 175 miles per hour per second. For train 
resistance, constant figures of 13lb. per ton while power is 
on, and 15lb. per ton during coasting were assumed, it being 
impracticable to allow these figures to vary with the speed, 
oe any point represents a variety of speeds, as explained 
elow. 

Fig. 6 shows typical train characteristics of this system 
corresponding to acceleration at 1°5 miles per hour per 
second. The three curves are of the same area, and the 
distance represented will be found to be one mile divided 
by the number of stops per mile, as, of course, it should be. 
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Fic. 6.—Typical Train Characteristics for trains operated by 
Continuous Current. 


In order to understand the reason for choosing the co- 
ordinates employed, suppose a particular run is made in 7 
seconds, the distance being d, and the number of stops per 
mile n, so that nd=1 mile. Let the speed at any point 
bes. Next eonsider à run in which both time and speed 
are changed in any the same proportion, v, so that the 
curve retains its shape but merely varies its linear dimen- 
sions in this proportion. The area will vary as 2%. We 
may, therefore, write 


=x is =g s d -so?d. 


But n dw d, 
Sam v? n, or EN 
N 
xs fox vi t 
N 
accordingly t Nn atv n 
and $ Nw =s n. 


It follows, therefore, that if we take (time x ~n) as 


abscissa and (speed x ~n) as ordinate (in Fig. 6). all speed- 
time curves having a definite shape will be reduced toa 
single curve, and all such runs will be represented by a 
single point on the curves of Figs. 4, 5, and 7, This method 
of treatment was pointed out to the author by Mr. E. H. 
Anderson, of the General Electric Company, who has 
employed it in deducing general curves for his own use, 
somewhat on the lines of Figs. 4 and 5. Referring again to 
Fig. 6, and considering a speed-time curve of definite shape, 
the power required at any point will vary as the speed, 


and, therefore, inversely as va. The energy consumption 
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per run, varying as the power and. as the time, will vary 
inversely as n. The energy consumption per mile, being 
n times the energy consumption per run, will be inde- 
pendent of n, and depend only on the shape of the speed- 
time curve. Accordingly, Fig. 4 gives energy consumption 
directly in watt-hours per ton mile. Fig, 7, showing how 
the energy input given by one of the curves of Fig. 4 
is finally dissipated, practically explains itself. It will 
be seen that with little speed-curve running the loss 
in braking predominates, whilst with much speed-curve 
running the energy is principally employed in overcoming 
train resistance. In other words, where stops are frequent 
the total energy consumption depends largely on the 
weight of the train, and where infrequent, on the train 
resistance.  Series-parallel motor control is, of course, 
always assumed in these curves. 

The power output of the motors during a run is very 
variable. It starts at zero and rises with the speed during 
the period of acceleration on resistance. Then, with the 
speed still rising, but more slowly, it falls off continually 
due to decrease of tractive effort. The maximum power 
will be developed at the instant when all resistance is cut 


| out, with motors in parallel—that is, when the motors are 
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FIG. 7,—Dissipation of Energy in Trains operated by Continuous Current, 


taking the accelerating current at full voltage. This is the 
power plotted in Fig. 5. It will usually, though, of course, 
not necessarily, be approximately the rated horse-power 
according to the rule of the American Institute of Electrical 
Hogineers given in the next section. This rule was, in 
fact, devised in order to provide a good test for the motors 
at the normal accelerating current—that is, the average 
maximum current at which the operation must be perfectly 
satisfactory. With the horse-power reckoned in the above 
manner, the weight of the electrical equipment is taken as 
40lb. per horse-power. There is no average figure for the 
weight of motors and controlling apparatus employed in 
suburban service, which must, of course, only be treated as 
a first approximation. 


(To be continued. ) 
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Orders for week ending Feb. 10. 
Monpay, Frer, 5.—'' A" Coy.—Recruits’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 
TuxspAv, Fer., 6,—'' B" Coy.—Recruits’ infantry drill. 6 p.m. 
Technical instruction, 7 p m. 
Medical examination recruits, 7 p.m, 
WEDNESDAY, FEB. 7.—'' A Badge" examination for “A” & ''B" Coys. 
THurspay, Fes. 8.—'' O” Coy.—Recruits’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m, 
Fripay, Fes, 9, —'! D" Coy.—Rearuita’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 
SATURDAY, Fes. 10, —'' O” Ooy.—Week-end instruction for country 
members, 
J. GUNN, Sergt.-Major 
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| come out better. 
| cheap inuendoes. 


WANTED, INVENTIVENESS. 


It is singular how differently sets of people treat business 
departures. Those interested in the gas industry a few 
weeks ago made much of the swinging pendulum, and, 
replacing the old out-of-date electric arcs by the newest gas 
burners, sung psans of jubilation throughout the land. 
At the time we stated there was nothing surprising in the 
matter, except the peculiar treatment of the electrical folks. 
During the past few weeks one of our daily contemporaries 
has treated us to a variety of suggestions—among others, 
that certain lighting would be cheaper by gas than by 
electricity, and that municipalities overlight the places 
under their charge in order to make the electrical accounts 
Oh! for these frailties of humanity and 

Many of our readers can hark back 


{in memory to the street-lighting as it was prior to, say, 


1880. In our estimation it was merely darkness made 
visible, and, curious to relate, in the light of the 


| past twenty-five years, any inventiveness to give better 


effect to gas lighting in the streets had, if not slept, at 
least slumbered during the fifty years preceding 1880. 


| Everywhere we had the same old standards and the same 
| old burners—a fine example of the evils of standardisation 


and practical monopoly. We often ask those who write so 
glibly on gas, as now put before us, and electricity whether 


| they are aware of the Rip Van Winkleite slumber, and if 
|| they can name the cause that brought about the awakening ? 
| Since 1880, in our opinion, gas and electricity have been 


playing very similar róles to guns and armour. First one 
comes out with a development which isto oust the other from 


| the field, then the other makes a jump and the dance is on the 


other foot. So the game goes on. Electrical inventiveness, 
however, is slumbering as regards arc lamps and street 
lighting. We acknowledge the fact. There is no hiding 
it, and, moreover, the better it is understood the greater 
the probability of a change for the better. In the early days 
of improved street lighting, we again and again pointed 
out that business hours had under the stress of civilisation 
extended. It was no longer daylight to dark, but work 
had to be carried on during the naturally dark hours. To 
do this effectively with celerity and economy, more light 
was needed, and the electric arc seemed to come at an 
opportune moment. We got more light—but not enough. 
The gas interest produced improved street gas lamps, which 
compete with the electric are, but, candidly, the designers 
or inventors of improved gas lamps are not so criminally 
unwise as the slumbering purveyors of the electric arc. Go 
where you will, the same tale seems to hold. The 
electrical engineer generates energy sufficient to give a 
light equivalent to thousands of candles, and immediately 
the arc lamp maker puts a cover over the light to diminish 
its intensity by one-half to two-thirds, or even more. We 
have never been able to understand the real reason for this 
kind of thing. The problem is sufficiently simple, we 
should have thought, to have brought about perfect solu- 
tions from halfadozen quarters. As far as we seo it, the 
blunder is continued because of initial cost. Given a small 
centre of intense light, to distribute that light over the 
area required and in the proportions required. That is a 
rough way of stating the problem, and that it can be 
solved at a price is certain. The evidence of the 
lighthouses all over the world proves this. What, 
however, is not quite so clear is the pounds, shillings, and 
pence of the question. It costs a certain amount to get 
a more perfect lamp; against this you have the better 
utilisation of energy generated. Which is the more 
economical? Usually the answer to such a question is 


‘clear, and the engineer will increase his first cost in order 
| to increase efficiency and economy over the perlod of time 
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during which the machine lasts. It will be said that the 
introduction of flame arcs is an improvement. Admitted, 
but not in thediraction we are thinking about. The scientific 


distribution of the light from any are is what we desire, 


at, following other cases, it ought to be a real saving. 
Water engineers always have to provide against a certain 
amount of waste, but they find it cheaper to employ meters 
and officers to see to the minimising of the waste rather 
than to let it formany considerable part of the quantity to 
be provided. Will it, therefore, not be better to utilise 
all or nearly all the light provided than to cut off a con- 
siderable portion of it? We cannot help saying again the 
arc lighting needs considerable attention if it is to be 
termed successful. 


JOHN TOBY SPRAGUE. 


The present generation of electricians hardly know the 


name of one who some 25 to 50 years ago was a strenuous | 
worker in the field of electricity. He has passed away | 


fall of years (aged 82), and those who knew him best know 
they have lost & true friend. The band of workers in the 
sixties and seventies was small, and Sprague was one of 
that band. He had genius, and, untrammelled by the then 
stereotyped school-book, experimented and thought and 
wrote. His views were not much in accord with the then 


teaching, and electrical engineering had not come along to 


fling brains broadcast into the whirlpool of theory and 


of practice, His views were largely contributed to the 
English Mechanic, and if ever any paper obtained an 
earnest band of devoted students and steady friends, 
that was the paper. The essays he contributed 
were afterwards elaborated and published. The book 
ran through two or three editions, and thus was 
largely read in the aeventies and early eighties. Subse- 
quently he turned his attention more to electro-chemical 
subjects, and, if we mistake not, was for a time a well- 
known and trusted examiner in this subject. He lived 
most of his life, if not all, in and near Birmingham. We 


could write lengthily of his work, and have long held it 


was not, and has never been, sufficiently recognised by 
those who entered into the profession with the era of 
electric lighting. As a man, as a friend, we found him 
ever kind and considerate; as a controversialist he was 
fair-minded, open to conviction, preferring experimental or 
physical proofs to mathematical. Ho was one of those very 
few lovable dispositions, that once a friend remains always a 
friend. Our heartiest sympathies go out to the family and 
friends left to mourn his loss. 


Dundee,—A tramway accident occurred on Tuesday in one of the 
- main streets, an electric car colliding with a baker's vehicle, - 
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CORRESPONDENCE, 


t! One man's word ig no man’s word, 
Justice needs that both be heard." 


QUESTION No. 831. 


Sir,—I was interested in “H. L. M.'s” letter in your 
issue of Jan. 26, and although his explanation is in the 
main correct, I think it may be made a little clearer. If 
we neglect the effect of resistance in the transformer wind- 
ing, it is clear that, whatever the condition of the iron core, 
the induced counter E.M.F. must be equal and opposite to 
the applied E.M.F. Hence the induction must vary 


Fig, 1, 


tbrough a fixed range of value irrespestive of lts 
absolute value. For instance, if the maximum induction 
| under normal conditions be 5,000, the range of induction 
is 10,000. Now this range may take place between the 
limits — 5.000 and + 5,000 (as is normally the case), or it 
may take place between the limits, say, + 2,000 and 
+12.000. Now take the case of a transformer left with a 
considerable residual magnetism. Upon the voltage being 
reapplied, the induction preserves for some time a unidirec- 
tional value, and the B-H loop commences above the line 
of H, as shown in Fig. 1 at A. It then slowly descends, 
until, after some time, ib occupies the normal position B. 
During this change the range remains the samo (because 
the applied voltage is constant)—4.6, a b — cd. But the 
current wave is, of course, distorted, owing to the 
unsymmetrical variation of the permeability, and has an 
appearance something like that shown in Fig. 2. 


Fie. 4. 


A farther interesting point is that as the mean value 
(taken over one cycle) of the flux is changing during this 
period, it follows that a unidirectional current must be 
induced in the winding—.c., the area of the + half of the 
wave is slightly greater than that of the — half. “H. L. M? 
can prove this by inserting a Weston continuous-current 
ammeter, when a continuous current will be found to flow. 
If the resistance of the circuit is very low, as with large 
transformers, this current will flow for some considerable 
time. The loud hum is, as “H. L. M." states, caused by 
the high maximum induction, and dies away as the BH 
loop recovers its normal position. There is, however, no 
distortion of the secondary voltage if the C R voltage is 
small,— Yours, ete , R. C, CLINKER, 


ELECTROMAGNETIC INSTRUMENTS, 


Sir —In your current issue, Mr. A. E. Moore takes 
exception to the statement of Mr. E, P. Hollis, contained in 
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your issue of Jan. 19, to the effect that In a satisfactory 
moving-iron Instrument the induction in the Iron should be 
directly proportional to the current flowing. | 

It is perfectly true, as stated by Mr. Moore, that the 
B H eurve follows nearly a square law at one part, but that 
is, nevertheless, not the condition aimed at in the design of 
moving-iron instruments, -A little consideration will show 
that the torqus at any point is proportional, not to the 
square of the induction in the iron, but to the product of 
the iron flux into the coil flax (to use a somewhat 
unscientific expression). Hence it follows that for the 
torque to be proportional to the square of the current 
flowing (which is the necessary condition in order that 
the instrument may indicate R.MS values), the induction 
.in the iron must be directly proportional to the current, 
and not to the square of tbe current.—Yours, ete., 


KENELM EDGCUMBE. 


THE LONDON POWER BILLS. 
( Continued from page 114 ) 


We concluded last week our examination of the 
provisions contained in the list of Power Bills to be pro- 
moted in the ensuing session, as given in our issue of 
Jan 19, This list, however, by no means exbausts the number 
of applications entered, and we prepose now to deal with 
another batch which we have before us. Taking the scheme 
of the Metropolitan Electric Sapply Company first, this 
Bill asks for an amendment of the Act of 1890 so that 
the company and the Metropolitan Borongh Council of 
Paddington many enter into agreements for the modifica- 
tion of its provisions, and to carry into effsct agreements 
for the sale by the Grand Junction Canal Company of 
easements or rights of laying cables and mains along the 
canal. The Bill seeks the right to supply power over a 
greater area than that defined hy the Act of 1905, and 


provision is made for this in Clause 3, which reads as 
follows: 


ő. Subject to the provisions of this Act, the district defined 
by the Act of 1905 shall be. extended so as to include the 
following districts or parts of districts—thab is to say, the 
urban district of Ruislip-Northwocd. in the county of Middlesex: 
the urban district of Rickmansworth, and the parishes of 
Rickmansworth Raral and Chorley Wood, in the county of 
Hertford ; the urban districts of Chesham, Beaconsfield, Eton, 
and Slough, and the rural districts of Amersham and Eton and 
so much of the rural district of Wycombe as lies to the eastward 
of the main road leading from Amersham through Chepping 
. Wycombe to Marlow Bridge, all in the county of Buckingham ; 

the borough of New Windsor and the rural district of Windsor, 
in the county of Berks; the urban district of Chertsey, the 


rural district of Egham, and the parish of Thorpe, in the 
county of Surrey. 


By the terms of the next clause the company secures 
the monopoly for the supply of electricity within its own 
area, and conditions are Jaid down for distributing energy 
in adjoining areas. The text is as follows : 


4. The company on the one hand, and any local authority, 
company, or person authorised by order or Act of Parliament to 
supply electrical energy within any area adjoining the district 
of the company and outside the administrative county of 
London, on the other hand, may enter into and carry into 
effect agreements for the supply of electricity in bulk by or to 
. the company to or by such local authority, company, or person, 

and the provisions of the respective Acts and orders under 
which such company, authority, or person may be empowered 
to supply electrical energy shall, so far as applicable, have 
effect within the area of supply of such company, authority, or 
. person for the purposes of a supply to be afforded under this 
section. But, except with the consent in writing of the North 
Metropolitan Electric Power Supply Company, this section shall 
not authorisa the company to make any agreement for the 
supply of electricity to any local authority, company, or person 
for use or distribution in any area or district in which that 
company have power for the time being under “The North 
Metropolitan Electric Power Supply Acts, 1900 to 1905,” to 
supply or sell electrical energy. 


Clause 5 enacts that the company may by agreement 
acquire from any undertakers to whom a provisional order 
under the Electric Lighting Acts, 1882 and 1888, shall have 

heen or may be granted relating to 8 district. within 


the district of the company, and with the consent 
of the Board of Trade, their undertaking, powers, 
rights, authorities, and privileges. One of the pro- 
visions of such a transfer is that “none of the provi- 
sions of any provisional order so acquired by the com- 
pany, or of the Electric Lighting Acts, 1882 and 1888, shall 
extend to authorise the purchase by any local authority of 
any generating station or other works of the company 
which are not exclusively used or required for the purposes 
of supplying electricity under such order within the area of 
supply as defined by such order.” Sub-Section 2 provides 
that any capital moneys received by any local authority in 
respect of any transfer under this section shall be appli. d 
by such authority in manner provided bv Sub.Section (2) 
of Section 7 of the schedule to the Electric Lighting 
(Clauses) Act, 1899. | | 

Clause 6 relates to agreements with respect to the pro- 
vision and extent of the generating station and plant to be 
maintained by the company for the purposes of the Metro- 
politan Electrie Supply Company (Paddington) Lighting 
Order, 1890, and upon the exeeution of any such agreement 
the provisions of Section 21 of the said order of 1890 shall 
be repealed, and the Metropolitan Borough Council of 
Paddington may purchase the generating plant used wholly 
for the supply of energy under the order of 1890, notwith- 
standing that such generating plant is beyond the juris" 
diction of the said borough council. 

The St. Pancras Electricity Bill, which we now describe, 

is a short measure which affects that borough only, and 
does not in any way compete with other measures pro- 
posed. Its object is set forth in Section 2, Sub-Saction 1, 
which empowers the Council, upon the lands described in 
the schedule to this Act, to continue to maintain, alter, 
improve, rebuild, and use their stations for generating and 
transforming electrical energy, together with such existing 
and additional buildings, machinery, ete, as may ba 
required by the Council. The schedule to the Act describes 
the districts the Council may carry on its operations. 
_ The West London Electric Undertakers Association's 
Bill is à much more comprehensive measure than is the 
foregoing one, and its passage through the House is likely 
to be severely contested, Its “sponsors” are the West- 
minster Electric Supply Corporation, Limited, the S. 
James's and Pall Mall Electric Light Company, Limited, 
the Kensington and Knightsbridge Electric Lighting Com- 
pany, Limited, the Notting Hill Electric Lighting Com- 
pany, Limited, the Metropolitan Electric Sapply Company, 
Limited, the Chelsea Electricity Sapply Company, Limited, 
the Brompton and Kensington Electricity Sapply Company 
Limited, and the respective councils for the metropolitan 
boroughs of Hampstead, St, Pancras, Hammersmith, and 
Fulham | | 

The Act is divided into four parte, with two of which 
we will chiefly concern ourselves. In Part 2, under the 
heading of ** Supply," is defined the extent over which the 


association may distribute energy. Saction 4 of the Act 
reads : 


4. Notwithstanding anything contained ‘in the provisiona 
orders and Acts of Parliament relating to them respectively 
any of the Associated Undertakers may supply electrical energy 
within their area or areas of supply, to the proprietors or lessees 
of any railway, tramway, canal, or navigation for traction or 
haulage, and for lighting vehicles or boats drawn by such 
laulage or traction, and whether for use within or beyond such 
area or areas of supply, and the Central Company may supply 
electrical energy to the proprietors or lessees of any railway, 
tramway, canal, or navigation situate wholly or partly within 
any area of supply of any of the Associated Undertakers for 
such purposes, and whether for use within or beyond such area 
of supply. 


Under Saction 5, power is given to the Associated Under- 
takers and the Central Electric Supply Company, Limited, 
to supply one another with electric energy in bulk. Other 
clauses grant the companies the power to lay electric 
lines, inspection boxes, etc., within their respective 
areas of supply, and to open the pavement of several 
streets for laying same. Part 3 is described under 
the heading of ‘ Generating Stations,” and by Section 16 
the operators may, on lands delineated on tha deposited 
plans and described in the second schedule to this 
Ast (7 acres in Fulham and about 84 acres in West- 
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minster), or on any part thereof, erect, maintain, work, 
and use à station or stations for generating, transforming, 
transmitting, and conveying electrical energy, with all 
dynamos, batteries, accumulators, motors, generators, engines, 
plant, machinery, works, appliances, and conveniences for 
that purpose, and may generate, transform, transmit, convey, 
and distribute such energy accordingly. Water for the 
purposes of condensing and use at the generating station 
may be abstracted from the River Thames. 

We then come to the Bill promoted by the London 
Electric Supply Corporation, Limited, whose distributing 
area is chiefly ia the South of London. Inasmuch as by 
their present powers the company are unable to lay mains 
to connect their generating station and mains with that 
part of the borough of Finsbury which is within their area 
of supply, they seek to be enabled to exercise powers of 
breaking up streets and of laying electric lines and works. 
Clause 2 of the proposed Act reads as follows: 


2. (1) Subject to the provisions of this section, the company 
may open and break up the surface of any streets, roads, or 
bridges in the administrative county of London, and may lay 
and maintain electric lines and works connected therewith in or 
under such streets, roads, and bridges fur the purpose of con- 
necting their generating station at Deptford or any mains in 
any part of their area of supply with that part of the borough 
of Finsbury which is within their area of supply. And the 
company may also exercise the said powers for the purpose of 
giving effect to any agreement for the supply of energy under 
the powers of this Act. 


Sab-Section 2 provides that an alternative route may be 
taken on the objection of the local authority through whose 
district the line would run, provided that the latter suggest 
an alternative route which in the opinion of the company 
and the Board of Trade is reasonable. Under Clause 3 the 
company may supply electrical energy in bulk to any local 
authority or company having authority to supply or use 
electrical energy in any part of any of the company’s areas 
of supply or in any area adjoining such areas of supply, 
and the company and any such local authority, company, 
or person may enter into and carry into effect agreements 
with respect thereto and with respect to the charges to be 
made by the company for or in respect of any such supply. 
By Section 5 they are empowered to supply electric energy 
within their authorised area for the purposes of haulage 
and traction and for lighting, vehicles, to a person or 
company owning or working any railway, tramway, etc., 
notwithstanding that such energy is to be used in part outside 
their area. By Clause 6 the company may enter into 
agreements with any local authority, company, or person 
as to supply of plant or fittings, also with respect to all or 
any of the following matters : 


1. The supply by the company to such loval authority, com- 
pany, or person of electrical plant or fittings or the rendering 
of services in connection therewith. 

2. The prices to be charged for and the terms and conditions 
of such supply of services. 

ó. The execution of any works for the generation, supply, 
transformation, or use of electrical energy within the company's 
area of supply or the exercise of any of the powers of the com- 
pany by such local authority, company, or person, on behalf of 
the company, or the exercise by the company of any powers of 
such authority, company, or person on their behalf. 


Under the next clause it is provided that the company 
may combine with any other company or companies having 
power of supplying electrical energy within the administra- 
tive counties of London, Kent, or Surrey. 


UNIVERSITY OF SHEFFIELD. 


Rae asm 


Department of Applied Science. 


Sheffield justly prides itself upon the fact that it is 
Vulean's workshop. That it to-day can still lay claim to 
this title and rank as one of the principal manufacturing 
centres in the world is due to the foresight of its faithful 
manufaeturers and experts, who in the closing decades of 
the nineteenth century recognised that if Sheffield was to 
hold its own in the pre-eminent position she had gained, 
it must arrange for the study of the technieal side of 


commerce, which is the life blood of the nation. This 
recognition was not long in bearing fruit, and in the early 
eighties there was given the nucleus of that which is now 
the pride of the citizens of Sheffield, and a factor in the 
nation’s industrial progress— the technical department 
of the youngest British university. The equipment of 
this technical department is of the very best, and its pro- 
fessors are men who have gained prominence for their 
learning, and who are alert in their appreciation of all 
that is newest in the development of science. The genesis 
of Sheffield University dates back to 1879, and the founda- 
tion of the technical department may be said to have been 
laid about 50 years ago, although at that time the country 
was not ripe for technical education, and the fruition of the 
seedling then sown did not take place until 1886, when the 
technical school became an established fact. The speciality 
of the technical department of the university is that it 
corelates metallurgy and mechanical engineering, the pro- 
gress of each of which goes hand-in-hand with the other. 
This success has given rise to demands for increased accom- 
modation, which from time to time have had to be con- 
ceded, until the new engineering buildings were recently 
erected on the Sr. George’s-square site at à complete cost of 
£14,000. 

The department of electrical engineering possesses three 
electro-technical laboratories and a central-station equip- 
ment, and is provided with the best modern types of elec- 
trical instruments and machinery to demonstrate the 
technical applications of electricity to lighting, traction, 
power transmission, mining, and electro-chemistry. The 
methods and requirements of commercial testing form a 
feature of the work of the third-year laboratory, which is 
provided with the necessary appliances for testing the 
magnetic properties of iron and steel, calibration of meters 
and testing instruments, the study and delineation of the 
wave-forms of alternating currents by means of the 
oscillograph, and the testing of cables, etc. All the 
laboratories are provided with continuous and alternating 
currents. The electrical plant which supplies current to 
the laboratories and for power purposes is also available 
for testing and demonstration purposes. It comprises one 
55-kw. steam-driven two-phase Fuller- Wenstrom alternator, 
250 volts and 25 frequency ; one 25-kw. steam-turbo two- 
phase alternator, 250 volts.and 80 frequency ; one 25-kw, 
gas-engine continuous-current generator, 250 volts; two 
10-kw. motor-driven three-phase alternators, 220 volts and 
50 frequency; two 15-h.p. compound continuous-current 
motors ; two three-phase rotary converters, 200 volts and 
50 frequency ; one rotary converter for single-phase, two- 
phase, and three-phase currents; three experimental con- 
tinuous-current generators, driven by two and three phase 
motors; anumber of small single-phase and poly phase motorr, 
The transformer gallery is arranged to illustrate the 
principles of sub-station practive, and is equipped with 
16 transformers, including a complete set for converting 
two phase currents into three-phase currents, and vice 
versá. The switchboard consists of 12 marble panels 
complete with instruments and switchgear, and each 
set of machines is provided with its own panel and 
the necessary testing instruments, including voltmeters, 
ammeters, wattmeters, frequency meter, power factor 
meter, synchronising apparatus, snd switchgear. The 
polyphase plant has been specially arranged for parallel 
running, and to demonstrate power sub-station practice, 
methods of phase transformations, and the use of rotary 
converters. The arrangements permit 12 different com- 
binations of parallel running, and the three-phase generators 
may be motor-driven, or may be driven by gas-engine or 
De Laval steam-turbine, as desired. 

In the engineering, mining, and metallurgical laboratories 
the latest type of equipments are erected, all driven by 
the most improved electrical machinery. Prof. W. Ripper, 
who some 16 years ago was appointed principal of the 
technical department and professor of engineering, is now 
dean of the faculty of applied science, and he is assisted 
by a capable staff. As instancing the rise and increasing 
popularity of the department, iù may be mentioned that 
in 1886 there were only 25 day students and 74 attending 
evening classes, In 1905 there were 123 day students and 
1,219 evening students. NE 
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MULTIPLE TRAIN CONTROL. 


In our “Note” under this heading on p. 146 of this 
issue, we give the results of some tests made by Mr. 
Schoept, which are intended to be explained by a diagram. 


TEMPERATURE RISE 


50 


100 i50 200 250 300 350 490 
POUNDS PRESSURE ON CONTACT. 


Owing to an oversight, this diagram was omitted from its 
proper place, and that given herewith has reference to the 
* Note” In question. 


TRADE NOTICES AND NOVELTIES. 


Automatie Cireuit Breakers. 


We are indebted to the British Thomson-Houston Company, 
Limited, Rugby, for particulars of a new type of automatic circuib 
breaker which they are introducing. This breaker will be 
known as type C, and is made in several forms, which can be 
used to great advantage in many instances where fuses and 
switches would otherwise be installed, as they combine in them- 
selves the protection of the fuse with the convenience of the 
switch. The accompanying illustration (Fig. 1) represents 
form G, which has been designed to meet the conditions exist- 
ing on small lighting and power circuits. The double-pole 
circuit breakers of this form have independent operating arms, 
either of which may be closed, and is then free to instantly 
respond to an overload or short-circuit when the second arm 
is closed. Brief reference may also be made to form P 
circuit breakers, designed to carry 500 to 800 amperes, 
in which three distinct contacts are employed—the main 
contact, auxiliary copper contact, and auxiliary carbon contact. 
These are arranged one above the other in the direction in 
which the arc naturally tends to travel, thus removing the 
danger of transfer of the arc on to the main contacts owing to 
draughts. The final carbon contacts are flexibly mounted and 
rigidly secured to their supports without the use of screws, and 
can be readily renewed, as can also the auxiliary copper contacts. 
Fig. 2 illustrates a circuit breaker form K, specially designed 
for heavy service, In this case alao the movements are in a 
vertical edgewise plane, the parts being so arranged as to allow 
a number of breakers to be mounted ina line on short centres 
with maximum clearance. The main current-carrying parts 
consist of two studs, through which the current is carried from 
the back of the board into the working parts at the front. 
At the front of the panel or base each stud terminates 
in a forged copper head, and between these two heads 
the current is carried by a tightly-clamped bundle of lamina- 
tions, the ends of which are forced or splayed on to the stud 
heads when the circuit breaker is closed, thus giving the most 
direct possible path for the current with the minimum number 
of joints in the circuit and, consequently, minimum heating. 
The copper laminations are forced into contact by a toggle 
mechanism giving high pressure at the end of the stroke with 
minimum effort of the operator and minimum load on the trip 
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or catch. The spreading of the laminations gives a powerful 
spring action, which promptly throws the moving parts to the 
open position, when the circuit breaker is tripped from the 
catch. The opening action is completed by gravity, no 
auxiliary springs being required. A buffer is arranged to 
stop the moving parts in the open position without 
jar or rebound. The absolute protection of the main 
laminated contact against the destructive effects of arcing 
is accomplished as follows: It has been found that a 
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Fig, 1.—B.T, H. Circuit Breaker, Type C, Form G. 


carbon-to-carbon contact has not a sufficiently low con- 
tact resistance to effectively shunt the main contacb when 
opened under the enormous rush of current set up by a severe 
short-circuit across a plant of large capacity. Forthis reasonthere 
is mounted just above the main laminated contact a solid copper- 
to-copper contact (both parts readily replaceable In case they are 
burnt), this contact opening immediately after the main laminated 
contacts. The carbon contacts are in turn mounted directly 
above the solid copper contacts, so that any arc, which in 
emergencies may starb on the solid copper contacts, will 


zo 
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FIG, 2. — B. T. H. Circuit Breaker, Type C, Form K. 


natural rise to the carbon contacts, where it will occasion 
minimam harm. The carbon contacts are arranged to open 
last, but with maximum speed of break and maximum length of 
opening. This is accomplished by a flat spring in the 250-volt 
circuit breakers, and by a separate toggle joint in the 650-volt 
circuit breakers. The current is carried around all joints to the 
carbon contacts through flexible laminations, which prevent the 
welding of the joints by the excessive rush of current on a 
heavy fault. The overload tripping device is operated with a 
coil of one turn, and the magnetic circuit is connected around 
one of the current-carrying studs, thus doing away with a trip 
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coll altogether. All arcing is provided for at the top of the 
breaker, the handle mechanism, trip, and adjusting parts being 
mounted below, as shown. It should be mentioned that 
form P circuit breakers also combine these last-mentioned 
features, 
Eleetrie Radiators. 
The General Electric Company, Limited, 71, Queen Victoria- 


street, London, E.C., have been particularly active of late in 
introducing new electric radiators of attractive designs. 


The ** Venus " Electric Radiator, 


Accompanying are two examples from their latest radiator 
pamphlet. Among other additions we notice some radiators 
having inlaid frames of mahogany, walnut, or other wood, 


s ems 


<a 


The “Czarina ” Electric Radiator. 


specially treated to render same fireproof. Thus the styles 
from which to select are becoming legion, and the most 
divergent tastes can be suited. 


Harrison Street Photometer. 


There is no need to emphasise the importance of accurate 
measurements of street illumination. The recent substitution 
of gas for electric light in the City on the basis of mere guess- 
work affords an object lesson that will not be lost upon elec- 
trical engineers throughout the country. The real difficulty 
has always been, in the first place, the cumbersome nature of 
photometric methods and apparatus, and, in the second, the 
great skill necessary in order to obtain anything like accurate 
results. There has been in the past considerable difference of 
opinion as to whether candle-power or illumination measure- 
ments should form the basis of comparison, and if the 
latter, at what angle the receiving screen should be placed. 
Tt would seem to be a question primarily of what the 
object of the measurements really is. If it is to deter- 
mine, for example, whether a particular street is better illumi- 
nated than another, then certainly an illumination measure- 
ment is best, but if it is a question of comparing the 


relative merits of two lamps, then, obvlously, the candle-power 
is what is required. Mr. Haydn T. Harrison in a recent paper 
read before the Institution of Electrical Engineers at Man- 
chester discusses this question very thoroughly, and finally 
comes to the conclusion that for most purposes an illumination 
measurement is the most satisfactory, provided this is taken in- 
one direction only, and that, moreover, the angle of the screen 
is so chosen that the illumination measurements can be readily 
converted into candle-power, should this be required. Mr. 
Harrison has selected an angle of 45deg. for the screen for 
various reasons which need not be entered into here. Suffice 
it to say that one of the chief is that this angle forms a 
convenient compromise between the horizontal and the vertical, 
and probably represents more nearly than any other the 
angle at which the majority of objects to be examined are 
found. Mr. Harrisons photometer, which is being put 
on the market by Messrs. Everett, Edgecumbe, and Co., 
is shown in Fig. 1, and diagrammatically in Fig. 2, where 
SL represents the standard lamp, which can be moved 
vertically up and down the case until a balance is 
obtained. The mirror, M, reflects the light from this lamp 


on to the rotating screen, F, of the photometer proper. 


OK a 
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Ejas. 1 AND 2.— Harrison Street Photometer. 


This is of the ‘* Flicker” pattern, so that accurate 
measurements can be made on lamps of every colour. The 
screen which receives the illumination to be measured is 
inclined, as will be seen, at an anglo of 45leg., and the two 
illuminated surfaces are alternately presented to the eye of the 
observer through an eye-piece In the usual way. The battery 
feeding the standard lamp consists of four accumulator cells in 
non-spillable cases, which are contained in two compartments 
of the box, and are permanently connected through a small 
press key to the lamp. When required, the range of the 
instrument can be increased by the empioyment of two standard 
incandescent lamps of different candle-powers. A small volt- 
meter can be provided when required, in order that a check may 
be kept on the constancy of the lamp voltage, but, as a matter 
of fact, the cells are of such ample sizə that it is found that 
there is practically no variation whatever in the voltage, 
and the candle- power remains constant during many hours’ 
continuous use after the cells hsve been charged. A levelling 
arrangement enables the photometer screen to be set ab an 
angle of exactly 45deg. with the horizontal, and a lens and 
scale show at a glance the angle at which the rays from the 
source of light fall upon the screen. From a reading taken in 
this way representing the iliumination on a surface inclined ab 
43deg., either the horizontal or vertical illumination can be at 
once calculated, or, if required, the actual candle-power of the 
lamp in question. Bearing in mind the doubt which exists as 
to the accuracy of street measurements, it is satisfactory to 
have the maker’s assurance that results obtained with this 
photometer can be safely relied upon to within 5 to 5 per cent., 
according to the brightness of the illumination. The whole 
apparatus is, as will be gathered from the figures, absolutely 
self-contained, and for carrying about the tripod stand folds 
over flab against the sides of the case, and need never be 
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removed from the photometer, The sizə of the apparatus 
‘when closed is only 27in. by 6in. by 6in. 


Catalogues, ete. 

PacKINGS, ETC —A large variety of rubber and asbestos 

packings, jointings, and gasketings, etc., is dealt with in a 
well-illustrated catalogue recently to hand from the Titan 
Packing C mpany, 2 and 3, Tower Royal, Cannon-street, 
London, E.C. 
. Sprinas.—Messrs. Herbert Terry and Sons, Novelty Works, 
R-dditch, make a speciality of springs, wirework, clips, and 
presswork. A variety of the patterns and designs which they 
turn out is shown in List No. 14 just issued by them. 

Eiectric Dritts.—Mesars. S. Wolf and Co., 138, Southwark- 
street, Blackfriars Bridge, London, S.E., have sent us an 
illustrated price-list of their portable electric drilling machines. 
Some very handy types are included, our special attention being 
called to the feather-weight drills on pp. 8 and 9 and the 
sensitive drills on pp. 12 and 15. 


FORTHCOMING EVENTS. 


Fripay, Fes, 2, 

Junior fastitution of Eogineers.—At 8 p.m., at the Westminster 
Palace Hotel, paper on ''Some R:omt E'e:trieal Engineering 
Measuring Inst:uments, by Mr. Kenelm Edgcumbe, M.I.E.E. 

Royal Lastitution.—At9 p.m., '' The Electric Production of Nitrates 
from the Atmosphere,” by Prof, S, P. Thompson. 

SATURDAY, FEL, 3. 

lastitution of Eléctrical Engineers (Glasgow LocalSection).— 
Smoking concert. 

Iastitution of Electrical Engineers,—At 10 a,m., students’ visit 
to Paddington Station. 

Monpay, FEB. 5. 
ros wd Arts, —Àt 8 p.m., ‘Modern Warshipy," by Sir W. White, 


Iastitntion of Electrical Eugineers (Newcastle Local 
Section).—At 8 p.m., at Armstrong College, ''The Electric 
Wiring of Small Baildiugs,” by M". R E, Robson ; and '' Electric 
Igoition for Motorcars,” by Mr, F. Little, 

Society of Engineers.—At 7.5) p.m., at the Royal Srv ce Institu- 
tion, Whitehall, presidential address. 

TuESDAY, Fr 6. 

Institution of Civil Engineers.—At 8 p.m., ‘' The Railway Gaug:s 
of India," by Mr, F. R. Upoott. 

Institution of Engineers and Shipbuilders in Socotland.—4A* 
8 p.m. (Glasgow), Students’ Section meeting. 

Royal Institution —At 5 p.m., lecture by Prof. W. Stirling, 

Society of Arts.—At 4.30 p.m., ‘* Imperial Immigration,” by Mr. 
Ostavius Oharles Beale. 

WEDNESDAY, FEB, 7, 

Society of Arts.—At 8 p.m.. '' Progress in Electric Lighting,” by 

Mr. Leon Gaster, A.M.I.E E, 
THURSDAY, FE». 8. 

Institution of Electrical Engineers,—Àt 8 p.m., disctission on 
‘'Technical Considerations in E'ectric Railway Engineering” ; 
‘‘ Orane, Motors, and Controllers," by Mr, O, W. Hill. 

"E Fripay, Fru, 9. 

lastitution of Civil Engineers (Students' Section),—'‘ Electric 
Driving at the Loco notive Works of ths North London Railway,” 
by Mr. R H Meckie. 

Institution of Civil Engineers (Newcastle-on-Tgne Association 
of Students).—-At 7 p.m., in County Ho:el, annual dinner, 

Physiéal Socioty.—At 8 p.m., annual general meeting. 

SATURDAY, FEB, 10, 
Junior Institution of Eagineers.—At 6,50 p.m., dinner, 


Society of Arts,—Feb. 12, at 8 p.m., ‘' Modern Warships,” by Sir 
W. White. Feb. 14 at 8 p.m., '' The Horseless Carriage, 1885- 
1905,” by Mr. C. Johnson. 

-Association of Engineera-in-Charge,—Feb, 14, at 7.50 p.m., 
'* Small Water Supplies," by Mr. H. O. H. Shenton. 


-Liverpool Engineering Society.—Feb. 21, '* Motor Vehicles in 1905 | 


for Pleasure and Commercial Purposes,” by Mr. E, A, Rosenheim. 


PHYSICAL SOCIETY. 


At the meeting of this society on Jan. 26, Prof. J. H. 
Poynting, F.R.S., president, in the chair, 

A paper on '* The Use of Chilled Cast Iron for Permanent 
Magnets," was read by Mr. A. CAMPBELL. The experiments 
"described were undertaken with a view to corroborating and 
extending the results already obtained by other experimenters. 
-A good many years ago Mr. J. R. Ashworth showed that rods 
‘of chilled casb iron could be made into very fair permanent 
‘magnets, and last year Mr. B. O. Peirce, of Harvard University, 
‘published an interesting research on the subject, going con- 
‘siderably farther and describing the practical utility of chilled 


cast iron for magnets of moving-coil galvanometers and other 
instruments. His tests, although conclusive in many ways, did 
not in general give any absolute values (for permeability, eto.). 
The present investigation was made on rings in addition to rods 
of the standard dimensions usual in testing magnet steels, All 
the specimens were heated to 1,000 deg. C. and then chilled in 
cold water, care being taken to support them during the process, 
as cast iron is very brittle at such a high temperature. The rods 
were tested for maximum remanent B and coércivity by 
Madame Curie’s method, the magnetised bar being placed in a 
long solenoid producing a demagnetising field which was 
gradually increased until a search coil slipped along the bar 
showed that the demagnetisation was complete. The results 
showed the chilled cast iron to be not very inferior to ordinary 
magnet steel. By ballistic tests on the two rings, their perme- 
ability curves were obtained, and these indicated that the simple 
process of chilling used was quite satisfactory even fora tolerably 
massive ring of six square centimetres cross-section. The cheap- 
ness and ease of working cast iron should encourage instrument 
makers to test its capabilities in various instruments. 

Mr. W. H. PnETTY asked the author what kind of cast iron he 
had used in his experiments. The physical properties of cast 
iron varied with the chemical composition, and it was important 
that the kind of iron used in the experiments should be stated. 

The AUTHOR, in reply to Mr. Pretty, said the iron used was 
grey commercial cast iron, but Mr. Ashworth had tested 
several kinds aud found very little difference in their magnetic 
properties. 


A paper by Prof. LYLE and Mr. BALDWIN, ‘‘ On Experiments 
on the Propagation of Longitudinal Waves of Magnetic Flux 
along Iron Wires and Rods,” was read by Prof. F. T. TrouTon. 
The experiments described in the paper were undertaken with 
the object of determining if there is a definite rate of propaga 
tion of magnetism in iron. The method adopted was to pro 
duce magnetisation at a particular point on a bar by means of 
a coil through which an alternating current was passed and then 
to observe the magnetic flax at various distances from the coil 
by means of a small secondary coil, free to be moved to various 
places on the bar. By the use of Prof. Lyle’s wave tracer the 
magnetic flux at various points along the bar was thus obtain- 
able, The wave curve was then analysed by F'ourier's series. 
Various curves given in the paper show the value of the con- 
stants in Fourier’s series and of the lag in the magnetisation as 
the coil was moved along the bar. Contrary to what had been 
observed in previous researches, the authors found that the 
phase lag, instead of continuously increasing along the bar, 
reached a maximum valae and then diminished, proving the 
absence of true wave propagation. 

Prof. TRovUtoN read a letter from Mr. A. W. PORTER pointing 
out thah the occurrence of a maximum in the phase lag was 
exactly what was to be expected on any theory which made the 
lag depend upon a direct power of both permeability and. 
distance. 


pom -~ 


PERSONAL, 


La e a 


From a list of 72 applicants for the post of general manager of the' 
Aberdeen Corporation electric tramways, seven gentlemen have been: 
selected to appear before the committee on Feb, 5. The salary attached: 
to the position is £500 per annum. 

We regret to learn from the Temps of the death of M. Jules Despacher,. 
who for more than 50 years played a prominent parb in organising: 
and arranging the cable services which were undertaken as the result of 
agreements between the French Government and Eaglish companies 
before France had the means at her disposal of manufacturiog and 
layiog cables for herself, 

Mr, Perry, of the West Ham electricity works, has been appointsd 
charge engineer to the Southend-on-Sea Corporation. 


LEGAL INTELLIGENCE. 


UNDERGROUND NOISES. 


In the High Court of Justice, before Mr, Justice Ridley and a spacial 
jary, Mrs, Emma Favard sued the Metropolitan District Railway Co., 
the Great Northern, Piccadilly, and Brompton Railway Co., and 
Messrs, Bott and Stennett, contractors, for damages for loss of income, 

From September, 1901, Mrs. Favaid let lodgings at a house she 
oc:upied at 100, Baronscourt-road, West Kensington, Behind these 
houses is a railway cutting, through which the Metropolitan District 
Railway line runs. Ib is in connection with the alleged nuisance 
caused by Jaying down a line for the other railway referred to, in the 
same cutting, ia the early part of 1904, that Mrs, Favard claims 
damages, Mrs. Favard contended that the sound of a crane, which 
she said worked all night, to the accompaniment of other noises, and 
the flarirg light at the works, was so trying that she lost all her 
lodgers, Whereas at first she made about four guineas per week and 
was able to pay her rent regularly, so great did the nuisance 
be‘ome that, though people called frequently to see the rooms, 
they declined to take them when they found what was going 
on :t the back, She left in June last, owing three quarters’ 
rent, Plaintiff contended that though the railway companies 


THE ELECTRICAL ENGINEER, FEBRUARY 2, 1906. 


169 


and the contractors urged that the work was done under statu. 
tory powers, it would be extraordinary if there was no remedy 
for such a wrong as that which she submitted had been done, The 
noises continued night and day, the clanging and clashing being per- 
fectly destructive to the comfort of p»ople in the neighbourhood. 

Evidence having been given in support of Mrs, Favard’s plea, for 
the defence it was submitted that imperative orders were given that 
the crane should not be used after midnight, and that asa matter o 
fact it was not used after 11, No avoidable noise was made. 

Sir Jonn WorrE Barry, who is consulting engineer to the Metro- 
politan District Railway, said nothing unreasonable or unnecessary 
was done in the course of the work, It was necessary for the safety 
of the adjoining houses that the work should be carried on by night 
De as by day, as retaining walls had to be erected among other 

ings. 

Sir Douglas Fox and other witnesses gave similar evidence.. 

The Junes said that he did not see how this work could have been 
done except at night. Of course there was noise, but the plaintiff had 
to prove that there was more noise than necessary, 

Mr, BRERETON (Sir J, Wolfe-Barry’s partner) stated that the work 
could not possibly have been carried out otherwise than it waa, 

Other evidence having been given, the learned JupcE hell that 
there was no evidence on which ihe jury could find that the defendants 
acted unreasonably, He therefore entered judgment for the defendants, 
but granted a stay of execution with a view to an appeal. 

In the next two cases in the list, entitled Shanley v. Same and Rowe 
v, Same, which were understood to be actions of a similar character, it 
was agreed that they should stand over till after the hearing of the 
appeal, the defendants having sgreed not to ask Mrs, Favard for 
security for coats, 


MUNICIPAL TRADING. 


In the Chancery Division on Tuesday last, Mr, Justice Farwell con- 
cluded the hearing of the case the Attorney-General v, the Mayor, eto., 
of Manchester, An injunction was asked to restrain the Manchester 
Corporation from acting tira vires by carrying on what was practically 
the business of common carriers, 

The defendant Corporation, by virtue of their statutory powers, 
were entitled to work and maintain the tramways for the conveyance 
of passengers, and to convey animals, minerals, goods, and parcels, 
and to maintain warehouses and other buildings in connection with 
their undertaking. | 

The plaintiff's complaint was that the defendants had exceeded 
their powers by erecting depóts some miles outside the tramway 
system for the purpose of receiving and dispatching goods, ote., and 
had purehased horses and vaus for conveying the goods, which had 
cost several thousand pounds, and which they intended to pay for out 
of the borough fund, 

On the part of the Corporation it was contended that they had such 
powers under their Act, and it was necessary that they should incur 
such expense in order to carry out their undertaking effectually, 

At the conclusion of the arguments judgment was reserved. 


TELEPHONE COMPANY’S CLAIM. 


At the Sheffield County Oourt on Friday last, before his Honour 
Judge Mansel-Jones, Horatio John Henry Gregg, trading as the Shef- 
field Furnishing Oo, at Gleadless-road, and 508, London-road, was 
surd by the National Telephone Co. for £17, 53,, rent of telephones 
installed at those two places of business, _ 

The defence, briefly, was that Mr. Gregg was not bound by the con- 
tracts entered into because they were signed by his manager, and not 
by himself. Mr. Nma said the question for his Honour to decide 
was really whether or not the manager (a man named Sanderson, who 
afterwards acquired the business, gat into difficulties and disappeared) 
had authority from Mr, Gregg to sigu this sgreement, He contended 
that no such authority was implied. The Telephone Co,’s agreements 
were very stringent, and for an agent to have authority to sigu them 
on behalf of his principal the authority must be express and clear. In 
this case Mr. Gregg gave notice to the Telephone Oo, to discontinue 
the use of his telepnones, and Mr, Sanderson, the manager, never 
received authority to have them put in again, and if they were 
continued it was for his own purposes, 

The DEFENDANT in his evidence stated that the business was 
managed by Mr, Sanderson. In February, 1901, the manager gave 
notice to discontinue the telephone, but witness remembered that after 
that date the instrument was brought back. It was put in again by 
Mr. Sanderson, who had a separate steel business of his own, carried 
on in the same premises on London-road, and it was for Mr. Sander- 
80n's own purposes that the telephone was reinstated. Mr, Sanderson 
never had any authority from witness to reinstal the telephone, 
Witness explained his having paid one of the accounts of the Telephone 
Co, by cheque by saying that the chcque was a blank one marked 
' under £50" when he signed it, and that it was filled in afterwards 
by Mr, Sanderson, i | 

In cross-examination, Mr, GREGG admitted that he left his manager 
to conduct the business, but he denied that he ever gave him authority 
to sign agreements binding himself personally. 

His Honour gave judgment for the plaintiff company for the 
amount claimed, 


THE ELECTRIC CAR ACCIDENT AT LEVENHALL. 


In the Outer House at Edinburgh, before Lord Ardwall and a jury, 
the trial was concluded last week of the action in which Matilda 
Andrew sued the National Electric Oonstruction Oo, for £2,000 
damages for the death of her husband, William Andrew, who was 
killed on June 5 last at the car terminus, Levenhall, by a car which 
had jumpedjthe points and crushed him against the wall, Andrew had 


left his home early that morning for the purpose of cycling to North 
Berwick, and the acsident happened on the return journey. It was 
said that the car, which belonged to the defenders, was being driven. 
at an excessive rate of speed, and that the driver failed to keep it under 
control and to observe that the points at Levenhall were locked. The 
defenders admitted that the deceased collided with a car which had 
left the rails, that he thereby received irjaries from which he died 
almost instanteneously, and that the car was at the time in charge of 
their servants; but they denied that they were responsible for the 
occurrence, which they said was a pure, uvavoidable accident, 

ALEXANDER RITCHIE the driver who was in charge of the car at 
the time of the accident, said that he was driving from Joppa to 
Levenhail, and, as usual, he slackened speed a} about 150 yards, and 
applied the brakes at about 40 yards distance from the points in 
question, The result was that his car was travelling at the rate of 
only four or four and a half miles per hour when it reached the points, - 
He saw nothing the matter with the points ss he approached them, 
and the first indication he had that the car was cff the lines was when 
it *'turned on a dead swivel,” and made for the wall. That was when 
ib was over the points altogether, and almost at the diamond crossing, 
When witness saw the car making for the wall, he applied the 
emergency brake, bu* it did not respond, and the weight of the 
car carried it down towards the wall Iu explanation, he said that 
the emergency brake would not respond after the car was off the 
rails. As the car approached the wall, the witness observed two 
cyclists, The youvger man spurted pis*, but the deceased seemed 
to hang back, and although witness tried to push him out of the 
way of the car, he failed, and the accident occurred. It was not 
the case that witness had run away after ihe accident, He had run 
to a telephone about 50 yards away to communicate with the office. 
He had never before had a car derailed. Ia answer to his Lordship, 
he said the distance was three miles, The reason why he could not 
detect at once that ike car was cff the rails was because the macadamised 
roadway was almost as smooth as the rails. 

Oorroborative evidence was given to the effect that the car was going 
only at ''a walking pace” when crossing the points. Evidence was 
also given at considerab’e length on the general working of the points, 
and several expert witresses were examined on theories at variance : 
with those advanced in the pursaer's oase. 

The jary returned a verdict for the pursuer, and assessed the 
damages at £650. 


DAMAGES FOR AN INJURED EYE. 


An action was heard at B-ompton County Court before Sir- William . 

Selfe last week in which a man named William Vinecombe claimed 
damages against the Uadergrourd Electric Railways of London 
Limited in respect of an ipjary to an eye, which, it was said, might 
result in the loss of his sight. 

Plaintiff said he was working for the defendants at their Acton 
works on Sept, 2 when a particle of metal flew into his eye from the 
emery wheel, He was grinding iron bars at ihe time. He contended 
that the machine was insufficiently guarded. He also submitted that 
he should have been provided with goggles. 

For the defence it was urged that the machine was guarded, and 


that it was not necessary to provide men with goggles in ordinary 


circumstances, 

An expert witness called for the defence stated that in his 30 years’ 
experience he had never heard of such auother case. The emery wheels 
would be travelling at a very high speed, and the vortex created would 
naturally carry the particles with it. Ia cutlery fastories, where 
goggles were provided, the men had to bend down over the emery 
wheels, which was quite a different thing, : 

. The jury awarded plaintiff £225. 


KILLED IN A SUBWAY. 


At the Westminster County Court on Monday last, David George 
Gwynne brought an action against the London Oounty Council for 
£150 loss sustained through the death of his son, aged 17 years, who 
was killed in the tramway subway in the Kingsway. 

Father and son were employed by the London County Council during 
the construction of the subway, and one day during dinner hour the 
lad was playing ‘‘ hide and seek” with some companions in the subway, 
when he fell down an opening some 16{t, deep and was killed. : 

His Honour said he was obliged to dismiss the application, and 
fiad that the accident did not arise out of the boy's employment. For 
his own purposes the boy had gone to play with his companions, and 
it was owing to his own act that he met with the accident. 


ACTIONS AGAINST THE DUBLIN TRAMWAYS CO. 


On Monday last in the Kiog's Bench Division, before the Lord Chief 
Justice, Mr. Justice Boyd, and Mr. Justice Wright, in the case of , 
Moore v, Dublin United Tramway Co., plaintiff applied for an - 
order to set aside a judgment entered for the defendants on 
April 18 last, with costs, in default of an appearance on behalf 
of the plaintiff, Denis Moore, an infant, suing through his father, 
for damages for personal injaries sustained through defendants’ 
alleged negligence. It was asked that the judgment.should be set 
aside on such terms as the Court might choose to direct on the ground 
that it had been entered by surprise and misadventure. |^. — 

The Court refused the application, and defendants did not ask for 
costs, GE! 


In the same court Miss Barbara Murphy sought for an. order for 
discovery of documents from the Dublin United Tramways Oo, 
The action was brought to recover £5,000 damages for ‘personal 
injuries .alleged to have. been sustained by the plaintiff in 
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the month of August last while travelling in a motorcar belong- 
ing to the Irish motor service from Kingstown to Bray, The 
motorcar, ib appeared, was crossing the tram track at the Kingstown 
Park when a tramear, coming from Dublin, collided with it, with the 
result that the plaintiff's head was crushed through a pane of glass in 
the tramcar, and she was so seriously injured about the throat that 
she was still under treatment in a precarious condition in the hospital 
at Kingstown. The application was granted. : 


MANCHESTER ELECTRIC WORKS. 


The Corporation of Manchester were the defendants in an action in 
the Ohancery Court of Lancashire sitting in Manchester recently, 
before Vice-Chancellor Leigh-Olare, The plaintiff was Mr, J, Emmott 
Barlow, M.P., the owner of premises 57, Dickinson-street, and he 
sought an injunction and damages in respect of an alleged nuisance 
caused by vibration proceeding from an electric station of the Corpora- 
tion, Ib was stated that the parties had come to an agreement in the 
matter, the terms of which were not made public, 


COMPANIES’ MEETINGS AND REPORTS 


METROPOLITAN RAILWAY. 


The half-yearly general meeting of the shareholdors of this Company 
was held on the 25th ult. at Oannon-street Hotel, Sir Charles McLaren, 
M.P., presiding, 

In moving the adoption of the report and accounts (an abstract of 
which appeared in our issue of the 19th ult.) the OHAIRMAN con- 
gratulated shareholders on the large increase in the number of 
passengers carried during the half-year, They had carried no fewer 
than 49,992,944 passengers in the six months, being an increase over the 
corresponding half-year of 1,128,939. They had now approached, he 
said, within 456,000 of the number carried before the Central London 
Railway was opened, an event which at that time had been the means 
of inflicting a serious blow to their traffic, All this showed that the 
traffic in London was increasing, and that notwithstanding the 
competition of tubes and of motor and other omnibuses, their 
passenger traffic had all but touched the very highest level 
of their very best day when this competition did not 
exist, and that as soon as they got the electrical installation 
completely finished and at work they would show a relatively 
large increase. It was no use whatever to attempt to keep the 
old fares in, force when their competitors, not only the tube rail- 
ways, but motor omnibuses, running in all directions, were increasing 
in competition snd carrying at lower fares, Their receipts for 
passengers for the half-year showed an increase of £4,573. They 
were within measurable distance of thetime when steam would altogether 
disappear from their system, Speaking of their electrical equipment, 
he said he was glad to be able to say that the whole of their electric 
rolling-stock, including locomotives and the equipment of the line and 
trains, had been ordered from British firms, and, so far as he knew, 
they had been constructed in this country, A large portion of rolling. 
stock on the District Railway was ordered from foreign contractors, 
He felt that the success of their coaches, so far as the public 
were concerned, had been undoubted, and he did not think there 
could be any comparison between the advantages which their rolling- 
stock cffered with the rollir g-stock of other lines. Moreover, he thought 
they would find that their decision to buy their stock in this country 
hid been a wise one—and he believed that in no instance had they 
paid more than they would have paid abroad. In fact, he was of 
opinion, they had got a much better article for their money, They 
were sorry for the stoppages and breakdowns which had undoubtedly 
occurred, and regretted them, but they had investigated the subject 
very closely, The failures were due to faults arising from one cause 
and another in the motors and other equipment on the cara, and the 
contractors for the stock had been called upon to consider the matter 
seriously, with a view to ascertaining and eradicating ‘all sources of 
weakness before the Company finally took the stock over, 

Sir WILLIAM BIRT seconded the adoption of the report, which was 
unanimously agreed to. 

A special meeting was afterwards held, at which it was agreed to 
authorise the raising of additional capital to the extent of £800,000, 
in order to complete electrification works in hand. | 


CHARING CROSS, WEST END, AND CITY ELECTRIC 
SUPPLY. | 


An extraordinary general meeting of this Company was held on 
Wednesday at the offices, 60, St, Martin’s-lane, E.O., to consider a 
resolution approving of a Bill to confer further powers on the 

ompany, | l 

Mr, F, W. FLADGATE presided, and, in moving a resolution approv- 
ing the Bill, said the Bill had been brought forward to protect the 
intereats of the Company in the present state of competition for bulk 
power of supply in the Metropolis, Last year there was a strongly- 
advocated measure brought forward by Mr. Merz for supplying the 
whole of the administrative county of London, and the Oharing Cross 
Oo, also promoted a Bill to enable them to get additional powers. 
In the end both measures failed, but had they not 'promoted their 
Bill they would not have been in the position of making certain pro. 
posals for dealing with matters from time to time which arose, and 


which, if Mr,,Merz’s Bill had been passed, would have been beneficial 


to their Company. In the forthcoming session of Parliament other 
schemes were:being brought forward which deserved the gravest con- 
sideration, and the directors had decided that they should themselves 


promote a Bill for the purpose of enabling them to enlarge their 
owers, 
d Mr, G. H. BRovaHAM GLASIER seconded the motion, 

‘Mr, Brrcwam (the solicitor) explained that the Bill empowered the 
Company to supply electric energy to railways, canals, tramways, and . 
other companies, whose undertakings might only be partly in the 
area of the Company, and it extended the area of the Company for - 
the power supply, 

In reply to criticisms, the CHAIRMAN stated that no one had a. 
stronger desire than he had to bring about a united policy on the part 
of elestric lighting companies, aud he had made an effort in that 
direction, but had failed to bring it about, 

The resolution was carried. 


LONDON, BRIGHTON, AND SOUTH COAST RAILWAY. 


Lorp COTTESLOE presided on Wednesday at the ordinary general 
meeting of this Company, In moving the adoption of the report, he 
said the receipts from passenger traffic showed a decrease for the half- 
year of £4,124, and the greatest falling off had been in the second- 
class traffic. There was a total decrease in the number of the 
passengers who travelled on the railway during the half-year of 
nearly half & million, and the greater portion of this was the effect 
of tramway competition on the suburban traffio The competition, 
however, although still keen, was not now having the effect which it 
had at first, and from the reports of the traffic during the past two 
months he said there was an indication that the Company was not - 
only holding its own, but in some places getting back some of the 
traffic which had previously been diverted. Continuing his remarks, 
he said that in the report a year ago reference was made to a contem. 
plated equipment for electric traction of a portion of one of the 
Oompany's suburban lines on a novel system. The system the 
Board had in mind was the single-phase alternating-current one, 
the advantage it afforded being that no live rail was required 
(a feature that presented many elements of danger to workmen), 
and the current was conveyed to the motors of the cars by a single 
wire, which, as in the case of tramways, was suspended over the 
track, When that report was issued they were in hopes that the 
work would have been commenced some time during the course of 
the year. Various difficulties had, however, been met with, but the 
system fixed upon had had a longer trial, and had been improved in 
several details, with the result that the Board were now so satisfied 
with its reliability that, instead of equipping only a short sestion of 
the South London line as a preliminary experiment, they felt justified : 
in dealing with the whole of that line right through from London 
Bridge to Victoria, The Company was now in active negotiation for. 
8 contract with the General Electric Oo., of Berlin, and in the arrange-. 
ments with that company it was proposed to require that, with the 
single exception of the motors for the first set of eight trains, the 
whole of the plant should be of British manufacture, M 

The adoption of the report and accounts was seconded by Sir 
ARTHUR OTWaY, and, after a brief discussion, carried unanimously, 
and dividends were declared of 4 per cent, for the half-year on the. 
undivided ordinary stock, of 3 per cent, for the half-year on the pre-. 
ferred ordinary stock, and of £5, Bs. per cent, for the year on the 
deferred ordinary stook, 


DIRECT UNITED STATES CABLE. 


The ordinary general meeting of the Direct United States Oable 
Oo. was held on Tuesday at Winchester House, E.O., Mr, E, M, 
Underdown presiding. 

The CHAIRMAN, in moving the adoption of the balance-sheet (copy 
of which appeared in our issue of the 19th ult.), said that the revenue 
compared with the corresponding period showed an increase of 
£5,523, due to the continued improvement in the traffic. They had 
now reached the sum which they had long been ambitious to obtain 
in the shape of a reserve fund, which now stood at £500,000, The 
present position of the Oompany was very satisfactory, and they 
hoped the prosperity would continue, | 

The report and balance-sheet was adopted. 


EASTERN TELEGRAPH. 


The sixty-sevench half-yearly general meeting was held on the 
25th ult, at Electra House, Finsbury-pavement, Sir J, Wolfe Barry 
presiding, 

The OHAIRMAN moved the adoption of the report and accounts 
(copy of which appeared in our issue of the 19th ult.), and Sir Jonn 
DENISON-PENDER, vice-chairman and managing director, seconded the 
motion, which was carried unanimously. | 

The CHAIRMAN announced that, to fill the vacancy occasioned by 
the death of Sir H. Fischer, the directors had nominated Mr. W, J, 
Pirrie, and he had reason to believe that that gentleman would desire 
nob only to occupy a seat on their Board, but that he would also be 
able to give the Oompany very valuable assistance in that position, 


CITY OF LONDON ELECTRIC LIGHTING. 


A special meeting ot the shareholders of this Company was held last 
week, Mr. George Herring presiding, for the purpose of approving the 
Bill of the Company which it is proposed to introduce in Parliament 
next session. 

The Soxicrror stated that the object of the Bill was to empower 
the Company, at any point within the areas of the Company, to supply 
electric energy to any railway, tramway, canal, navigation, or premises 
situated within, or partly within, the areas of the Company, not- 
withstanding that such energy be used in part outside the areas of 
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the Company, and to authorise the Company to supply authorised 
undertakers in bulk, | 

The OHAIRMAN said the term ''outside" might lead the share- 
holders to suppose they were going further afield, It only applied in 
this way, that where they had a customer, who at the present moment 
had the right of supply, desirous of carrying the current further out- 
side their area they could not supply it; by the powers they sought in 
the Bill they would be able to supply the customer who wished to 
carry the current outside the area of tbe Company. He moved the 
approval of the Bill, which was seconded by Mr, F, D. Reynolds, and 
it was agreed to unanimously, | 


BLACKPOOL AND FLEETWOOD TRAMROAD. 


At a meeting of the directors of this Company held on Friday 
last a resolution was passed recommending the payment of a divi- 
dend for the half-year ending Dec, 31 at the rate of 9 per cent. per 
annum, It was also recommended that £150 be placed to deprecia- 
n ee £250 to the general reserve, and that £1,798 be carried 
orward. 


CHATHAM AND DISTRICT LIGHT RAILWAYS. 


The report of this Company for the half-year eaded Dec. 51 last (to 
be presented at the meeting on the 14th prox.) states that the result of 
the half-year’s working is as follows: Receipts, £18 505; expenses, 
£12,800; and after adding balance brought forward from June 50, 
1905, £2 568, and deducting interest on debentures, £1,000, there 
remains a balance of £7,273. Of this amount £2,000 has been trans- 
ferred to reserve for depreciation, £387 written off as per revenue 
account, and the directors recommend a dividend at the rate of 5 per 
cent. per annum on the ordinary shares, carrying forward £699, 
During the half-year the balance of the additional capital referred to 
in the previous report—namely, £3,600 —has been issued and fully 
paid up, half in preference shares and half in ordinary shares of £10 
each, the proceeds having been utilised in reducing the Company's 
indebtedness. The Rochester Oorporation are proceeding with the 
construction of an extension line to Delce Grange, which will be leased 
to this Company in accordance with the terms of the agreement, 


CITY AND SOUTH LONDON RAILWAY. 


The report of the directors for the half-year ended Dec, 31 last 
states that the receipts from all sources amounted to £74,713, and 
the cost of working to £34,848, leaving a profit of £39,865. Inclu- 
sive of the balance brought forward from June 30 last, the net revenue 
account shows an aggregate total of £41,399, After making provision 
for the debenture stock interest, and the transfer to the renewal fund 
of £1,500, a balance remains available for dividend of £28,674, Out 
of this sum the directors recommend that the full dividend of 5 per 
cent, per annum be paid on the preference stocks, 1891, 1896, and 
1901, and that a dividend at the rate of 1$ per cent. per annum 
be paid upon the consolidated ordinary stock for the half-year, 
leaving a balance of £1,566 to be carried forward. The directors 
state that satisfactory progress is being made with the con- 
struction of the extension to Euston, The contract for the 
lifts for the extension has been placed with the Oils Elevator 
Qo, An agreement has been made with the London and North- 
Western Railway and the Oharing Oross, Euston, and Hampstead 
Railway Companies as to the interchange station and connecting sub- 
ways with the former company’s platforms at Euston Station. The 
contract for the works and lifts and the contract for the joint subway 
connecting this Company’s platforms with those of the Oharing Cross, 
Euston, and Hampstead Railway have been entered into, At the 
Elephant and Castle Station the subway communication between this 
Company's platforms and those of the Baker-street and Waterloo 
Railway is nearing completion. 


LONDON AND BLACKWALL RAILWAY. 


The report of this Company for the half-year ended Dec. 31 last (to 
be submitted at the meeting on the 6th inst.) shows a credit balance 
of £72,281, Debenture interest absorbs £16,452, and out of the 
balance the directors recommend a dividend at the rate of 44 per cent, 
per annum on the preference stock and at the rate of 44 per cent, per 
annum on the consolidated stock. 


NORTH-EASTERN RAILWAY. 
The accounts for the half-year ended Dec, 51 last show a balance 
which will admit of a dividend on North-Eastern Oonsols at the rate 


of 6} per cent, per annum, leaving to be carried forward a balance of 
£49,000, 


CENTRAL LONDON RAILWAY. 


. The report of the directors for the half-year ended Dec, 51 last states 
that the amount expended on capital account has been £4,729, The 
receipts from all sources of revenue amount to £174,521, being a 
decrease of £1,760, and the working expenses to £94,667, a decrease 
of £1,269, as compared with the corresponding period of last year, 
leaving a balance of £79,853 to be carried to the net revenue account. 
There has been a slight decrease—about three passengers per 1,000—in 
the number carried during the year as compared with the year 1904, 
The average receipt per passenger for the half-year is 1'85d., 
as compared with 1 86d. in the half-year ended Dec. 31, 1904, 
After providing for interest on debenture stock and other pay- 
ments, including the sum of £2,049 expended in opposing competing 


Bills in Parliament, and transferred from parliamentary suspense 
account, the net revenue account shows a balance of £106,000, The 
directors recommend the declaration of the following dividends: on 
the undivided ordinary stock at the rate of 4 per cent. per annum for 
the half-year; on the preferred ordinary stock at the rate of 4 per 
cent, per annum for the half-year; on the deferred ordinary stock at 
the rate of 4 per cent, per annum for the whole year. The following 
résumé gives the financial result of the working of the Oompany’s under- 
taking for the year 1905: balance brought forward from half-year ended 
December, 1904, £22,111; total net revenue for the half-year ended 
June, 1905, £90,975; for the half-year ended December, 1925, £80,925; 
total, £171,900; debentureintetestand dividends, ebte., £158,618, leaving 
£13,282 ; balance unappropriated at Dec, 31, 1905, £35,593. Of 
this sam the directors recommend that £10,000 be transferred to the 
reserve fund, bringing the total of that fand, including interest, up to 
£73,438, the balance of £25,393 being carried forward to the current 
half-year. In view of the report of the Royal Commission on London 
Traffic and the public announcement by the Board of Trade of the 
preparation of a Bill relating thereto, and providing for the establish- 
ment of a traffic board, as recommended in that report, the directors 
did not think it advisable to incur the expense of redepositing the 
Bill in the next session of Parliament for the proposed exten- 
sion of their line, via Hammersmith, to the City. A Bill has, 
however, been deposited by other promoters for a line from 
Hammersmith to Southgate, via Piccadilly, the Strand, and the 
City, with various branches, which it will be necessary for the Oom- 
pany to oppose, Several electrical power supply and other Bills have 
also been deposited which may affect the Company’s railway, and 
which will.be carefully watched. The subways for the exchange of 
passengers with the Oharing Oross, Euston, and Hampstead Railway 
at Tottenham Oourt-road Station, and with the Baker-street and 
Waterloo Railway ab Oxford-circus Station, are in course of construc- 
tion, satisfactory arrangements having been concluded with. the 
companies concerned. Ib is expected that the connection ab Oxford- 
circus Station with the Baker street and Waterloo Railway will be 
available for use when that line is opened for traffic. 


EDINBURGH AND DISTRICT TRAMWAYS. 


The accounts of this Company for 1905 (presented to the meeting on 
the 25th ult.) show, after meeting debenture interest, etc., a balance 
at credit of net revenue of £23,202. The directors recommend that 
£4,773 be applied to capital redemption fund, being contributions for 
the years 1900 and 1901 ; £6,187 in payment of the dividend on the 
preference shares for the three half-years to Dac, 51, 1901, at the rate . 
of 54 per cent. per annum ; and the balance of £12,241 in reduction 
of suspense expenditure account, 


DUBLIN UNITED TRAMWAYS (1896). 


The report of this Company for the half-year ended Dec, 51 last, to 
be submitted.at the meeting at Dublin on the 6th inst., states that 
the amount available for division is £49,707, out of which it is 
recommended that dividends be paid for the half-year at the rate of 
6 per cent, per annum on the preference shares and at the rate of 
6 per cent. per annum on the ordinary shares. It is proposed to 
place £4,000 to reserve fund, £1,000 to accident insurance fund, and 
£2,500 towards maintenance in the current half-year. The dividends 
recommended and the sums added to the reserve, etc., will absorb . 
£42,6C0, leaving £7,107 to be carried forward. The Bill promoted 
by the Company to transfer the undertakings of the Dublin United 
Tramways Co, and the Dublin Southern District Tramways Oo. to ` 
this Company received the Royal assent on Aug. 4 last. The old . 
companies were dissolved by the Act, and, in consequence, only one 
set of accounts is now required, 


NEW COMPANIES REGISTERED, 


Hankon Light and Power Co,, Limited,—Oapital, £21,000. 
Object : to carry on the business of electrical, mechanical, and chemical 
engineers, contractors, electricians, suppliers of electricity, producers 
and suppliers of light, heat, sound, and power by electricity, galvaniem, 
magnetism, or otherwise, etc, No initial public issue, Registered 
office : 25, Oollege-hill, E.O, 

Ilford Accumulators, Limited.—(O»pital, £12,500. Object: to 
adopt an sgceement with the Negotiators and Development Syndicate, 
Limited, and to carry on the business of manufacturers of electrical 
apparatur, scientific instruments, petrol, steam, snd electric motors, 
motorcars, and cycles, dynamos, storage, and primary batteries for 
submarine and torpedo boats, accumulators for central station lighting 
and public buildings, etc. No initial public issue, Registered office 
13, Borough High-street, S. E. 


Liens Registered. 


Edmundson's Electricity Corporation, Limited.—An ac- 
knowledgment of indebtedntss, cated Jan, 19, 1906, to secure £100,000 
debenture stock (supplemental to a trust deed dated July 10, 1899, 
and to six acknowledgments of indebtedness, securing in all not more 
than three-fifths of the paid-up capital), has been registered. Property 
charged—130 first mortgage debentures of £100 each in the Winchester 
Electric Light and Power Co. ; 150 similar debentures in the Wycombe 
(Borough) Electric Light and Power Co. ; 200 similar debentures in the 
Salisbury Electric Light and Supply Co. ; 150 similar debentures in 
the Ventnor Electric Light and Power Co, ; 100 similar debentures in 
the Bromley (Kent), Electric Light and Power Co, ; 40 similar deben: 
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tures in the Woolwi:h District Electric Light Co, ; 50 similar Ceen- 
tures in the Ohislehurst Electric Supply Co. ; 40 similar deb `ntures in 
the Newmarket Electric Light Oo. ; and 50 sim « debentures in the 
Alderley and Wilmslow Electric Supply Co. ; and the company’s 
undeitikiog and other assets, present aud future. Trustees—Sir James 
Bailey, Ku., Eaton-equare, 8,W., and the Anglo-American Debenture 
Corporation, 20, Birchin-lane, E.O. Debenture stccx previously issued, 
£580,000. 

Power Plant Co, Limited, London, E C.—Debenture reg'stercd 
Jan, 19 for £5,000. Holders: E. M. Hall, Temple Bar Hous», Fleet. 
street, E.C., and E. D. Vaisey, 59, Threadneedle street, E.O. Ch wged 
on factory and works at West Drayton, the undertaking, and all other 
property, p-essnt and fature. 

Private Wire and Telephone Iastallation Co., Limited, 
Westminster.—Lien registered Jan. 19 for £450) 5 per cent 
debentures ;. no trustees ; charged on the undertaking and all the pro- 
perty, presert and futu-e, including the uncalled capital. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Brussels. —Tenders are required for tw» electric cranes to be erected 
at the Quai de la Voirie, Tenders to the Town Hall by Feb, 9. 


Brussels. — Tenders are invited for thesvpply of electrical accessories, |i 
: uii i Trade hava received from the Acting British Consul - General. at 


Tenders to the Director of Roa?s, 11, Louvain, Brussels, by Feb. 21. 

Pontypridd.—The Urban District Courc'l invites tenders for the 
supply, delivery, and erection of o1e 300 kw. steam dynamo, ' Tenders 
by Feb. 13. ^. 

Wakefield.—Tenders are invited for the supply, etc, of a water 
softening and purification plant. Tenders to the Town Olerk by noon 
on Feb. 17. m i a 

Hammersmith —The Borough Council invites tenders for the 
annualsupply of various stores for the electricity department. Tenders 
by 4 p.m. on Feb, 7. | 

. Madrid, — The Post and Telegraphs Department require tenders for 
10.00) ereosoted telegraph arms of 7, 8, and 10 metres in length, 
with copper vitriol, Tenders by Feb, 12. 

‘Cadiz (Spain).—Offersiare invited for a better system of lighting 
the mole harbour, *“Guarantee, 550 pesctis. Offsra to be sent to the 
Junte des Travaux du Port de Oadiz by Feb. 5. um 

Ostend. —Tenders are invited for the supply and erection of a low- 
pressure boiler at the Post Office. Special specification form, price 
40 cente, Tenders to M, J. Gody, Place de la Mounaie, by Feb. 10, 


Cardiff.—The Corporation invite tenders for the sipply of cooling 
towers, electrically-driven pumps, pipework, ete., for their Roath 
power station, Tenders to the Town Clerk by Feb. 16. See advertise- 
ment, 


Slougb.—The Ucban District Council invite tendera for lighting, 
etc., the public lamps within their district, Tenders to the Chairman 
i: Lighting Committee, 1, M vo?kerz'e-street, Slough, by 4 p.m. on 

eb. 8, 

Salamanca (Spain) —Tenders are invited for the electric lighting 
of the town. Estimate, 52,000 pesetas ; and guarantee, 2,60) pesetas. 
Tenders to the Secretary of the Alcaldia Constitucional de Salamanca 
by Feb. 9. AE 


Rochdale.—The Electricity Committee invite tenders for the supply 
of cables, Firms wishiog to tender are requested to mike application 


by Feb. 2 to the Borough Electrical Eogineer, Electricity Works, 
Dane-street, Rochdale. ! | 

Paris, —The Municipality require off;is for a concession of the ele3- 
trical undertaking of Paris. Fall particulars can be obtained f-om and 
offers must be addressed to M. de Pontich, director of works, Hotel de 
Ville, Paris, by March 1, a 

Battersea.—The Electricity Committee invite tenders for various 
plant aud materials, including one set either 750-850 or 1,002 kw. 
direct-current, 450 to 550 volts steam generator. Tenders to the Town 
Olerk by noon on Feb, 5. 


Esschen (Holland), — Tenders ave invited for the supply of electric 
light accessories for the stat'on at Echen, Copy. of specification 
(No. 802) from the Bourse de Commerce Salle de l’Union Syndicle, 
Brussels, Tenders by Feb. 7. 


Dover.—Tenders are invited for ihe supply and erection of one 
550-kw. combined steam gənerator set for traction pu-'poses, for the 
Corporation, Tenders to Sir Wollaston Kuock-r, town clerk, Castle 
Hill House, Dover, by Feb, 12 

Glasgow.—The Trustees ofthe Clyde Navigation invite tenders for 
electrical cable and conductor ins'a'lation fo: Clydebank Dock. Tendexs 


to Mr. T. R. Mackenz’e, general mansger and secretary, 16, Robertson= | | 


street, Glasgow, by Feb. 12 at noon, 

Kingston-upon-Hull,—Tenders are invited for (1) supply of air- 
space telephone cable, and (2) extension to existing multiple switch. 
board. Tenders to the Town Clerk, Town Hall, by 10 o'elock on Feb. 
12, Be» advertisement in last issue, 

Sunderland, —Th» Corporation invite tenders for the supply of one 
boiler feed pump, one wooden cooling tower, one surface condensor 
with motor-driven pumps. coal bunkers, gantry, and other steelwork, 
Tenders by noon on March 2, "See advertisement in last. issue, 

Blackburn,—The Electricity and Tramways Commi:tee cf the 
‘Corporation invite tenders for the annual supply of various s;ores. 
Pa*tieulars can be obtained from the Borough Electrical Engineer, and 
tenders must be forwarded to the Ohairman of the above.committee by 
10 a.m. on Feb, 12, ^ X xd | 
. West Ham.—The Borough Council inv t» terders for (1) one 1,500- 
2,000 kw. two-phase turbo-generator ; (2) one 500-kw, motor g erator, 


500 550 volts direct current to 2,100 volts alternating current, two 
phase ; and (3) switchgear for above. Tenders by 4 p.m, on Feb, 16. 
See advartise ment. 


Salford —Tenders are invited for the annual supply of various stores 
and materials for the electricity department, Particulars can be 
obtained from the Borough Electrical Engineer, Frederick-road, 
Pendleton. Tenders to the Ohairman of the Electricity Committee at 
above address by Feb, 17. 

Shanghai.—The Municipal Council invite tenders for the supply 
ard delivery c.i.f, of one 800-kw. horizontal steam turbo alternator 
(si g'e-phes:), with condenrisg plant, Tenders to Messrs. Preece and 
Cardew, 8 Queen Anne’s-gate, Westminster, S. W., before 12 noon on 
Feb 22. See advertisement, 

Chelmsford.—The Chelmsford Joint Hospital Board invite tenders 
(alternative) for the construction, supply of materials, fixing, and all 
other work ia connection with the lighting of their new hospital block 
av. Great Baddow. Tenders i» Mr, Arthur S, Duffield, clerk, 96, High- 
street, Chelmsford, by 12 noon on Feb. 3. 

Poole.—The Town Counc'l invite tenders for the following works 
in connection with the Parkstone tramway extension: (Section No. 1) 
permanent-way construction, etc. (Parks*one extension) ; (2) permanent 
way eonstrustion, etc. (new passing places, etc ) ; (5) overhead equip. 
ment, eto.; (4) feeder cables, et» "Tenders to the Town Clerk by 
10 a.m. on Feb. 7. 


| Christiania, —The Commercial Intelligence Branch of the Board of 


Christiania detailed particulars relative to the supply of telegraph 
material to the Norwegian State Telegraph Department, from which 


it appears that it is open to British contractors to tender for the 


following: 66,600 insulators, 88 tons telegraph and telephone wire 
(iron) of different thicknesses, 15,000m. steel wire rope (7 aud 12 
strands), and 1,224m. cable, "Tenders from British firms should be 
Icdged by their properly accredited agents at the offices of the Tele- 
graph Mansgement in Christiania not later than noon on Feb, 10, 
A copy (in Norwegian) of each of the specifications and conditions, 
including forms of tender and drawings of insulators, may be seen 
on applicition at the offices of the Commercial Intelligence Branch 
of the Board of Trade, 75, Basinghall-street, E,O. Note.—Apart from 
‘the usual customs duties, a preference of from 10 to 15 per cent. 
js given to Norwegian manufacturers, In all cases of Norwegian 
Government contracts it is obligatory that a resident agent should 
act for tenderers not residing in Norway, and be responsible to the 
Government, but it is nob necessiry for the agent to be a Norwegian 


firm, 
RESULTS OF TENDERS. 


Aberdeen —The following tenders have been received for supply and 
delivery of six tramcar top-deck covers, for the Tramway Committee : 
Brush Electrical Engineering Oo., Loughborough (accepted); Hurst, 
Nelson, and Co., Movherwell; G, O. Milnes, Voss, and Co., Birken- 
head; J. T. Clark, 46, Rose-streat, Aberdeen, 


London County Council —The Oouncil have accepted the tender 
of R. W. Blackwell and Co., amountiog to £82,620 (1) for the execu- 
tion of the roadwork and platelaying in connection with the construc- 
tion for the underground conduit system of electrical traction of the - 
tramways authorised by the London County Oouncil (Tramways and 
Improvements) Act, 1902, fcom Oamberwell Green, vid Denmark-hill, 
Champion-park, Grove-lane, Dog Kennel-hill, Grove-vale, and Lord- 
ship-lane, to the junction of Lordship-lane and Orystal Palace-road ; 
aud (2) fcr the execution of the paving works outside the tramway. 
tracks in connection with the widening of the thoroughfares comprising : 
the route of the above-named tramways. 


. St. Panoras,— [he Borough Council have received the following 
tenders for supply of arc-lamp columns required for the extension, etc., 
of arc lighting in the borough : 


Ms Luoy and Oon vcsstiscistrceetaiinccsmvetianevew eue del iO, OO 
Improved Electrice Supplies Co.....ceseveetsnressrserercoveee 1,064 0 9 
General Electric Oo, sesse mee s mi oae sore o ore o m o ms o o swns 2,121. 0 0 
W. Macfarlane and Oo.* Lester 1,128 12 0 
McDowall, Steven, and Oo. .... eee =.= 1,159 QO 0 
, Ditto (alternative) 1. cscscaccssmreorsitserscrsmemenene 1178 0 Q0 
E. Uarrand O6: sniewesmstite t ordetm rer used euesss L18L 16 0 
Rumney and Rumney... resssnteratcorcstemeercwmesrcnsee 1,245 0 0 
D, King and BonÉ-asioensceiremcerkevaresueeeresvser /ky200) 8 D 
Pontifex and Oo. ..............—.. — M— ec». 1,864 0 0. 
Mackenzie and Moncur ...... neues eee Oe. 1,520 0 0 
0 


Falkirk Iron: Ooi esesniac eie na MIR 1,009 0 
* Recommended for acceptance, 


| . BUSINESS NOTES. 


ES 


: TRACTION. 


i "M | 
| Llandudno,—It is reported that a London firm of engineers have 
undertaken to complete the light railway, provided Sanday runniug 
per nitted, l 

Houghton (Durham). —The Board of Trade has made an order 
extending for twelve months the period for completing the Houghton | 


and district tramways, 


| Heanor,—The Urban, District Counsil have resolved t» oppose in 


| the next session of Parliament a Bill entitled the Nottinghamshire and 
Derbyshire (Extension of Time) Bill, 


Bath.—The Light Railway Commissioners have sanctioned an 
extens:on of the electric tramway to Saltford, which lies between Bath 
and Bristol, and is a popular resort for boating and golf, i 


Goose Green (Lanos.). —À public meetiug of ratepayers has resolved 
to oppose the proposal of the Wigan Corporation to purchase from a 
private company the proposed tramway from Coppull to Standish. 


Netherlands (Indies) —4According to a consular report from The 
Hague, it appears that the Budget estimates for the year include 
£62,500 for the Atchin tramway and £15,166 for electric motive 
power, 

Hanley.—The Town Council has approved a proposal for laying a 
double line of tramway in Stoke-road, joining up Howard-place and 
et loops, Plans showing the proposed extension have been 
‘passed, 

Rome,—<According to the Board of Trade Journal, the Gazzetta 
Ufficiale (Rome) of Jan. 17 contains a decree authorising the Rome 
Tramways and Omnibus Oo, to substitute electric for animal traction 
on a portion of their system. | 

Liverpool,—Sir Charles Petrie, chairman of the Tramways Oom- 
mittee, has announced that he had instructed the town clerk to com- 
municate with the Board of Trade, Oolonel von Donop visited the 
city yesterday to hold an inquiry, | 
 . Northampton Institute Engineering Society.—The next meeting 
of the society takes place to-night (Feb. 2) at 5.45 p.m., Mr. A. C. 
Jolley in the chair, Mr. E. V. Pannell will read a paper on '' Electric 
Traction Controllers and Control Systems," 


Kingston-on-Thames,—<A trial has been made over portions of the 
new Kingston system of tramways, and when the Board of Trade 
inspection has taken place a few daya later electric tramway cars will 
commence running to all parts of the borough and to Surbiton and 
Malden, 

Southend,—The continuation of the electric tramways along the 

. High-street and Marine-parade to Shoeburyness was again the subject 
of a special meeting of the Town Council lest Friday. As the 
necessary two-thirds msjority was not obtained the scheme will not be 
proceeded with,  . A dco 

Rowley Regis,—The Tramways Oommittee have reported to the 
Urban District Council that the tramways company had written 
stating that they do nob see their way to exchange the lease until 
they had settled with the Council thé matter cf accounts of expendi- 
ture and application of unspent capital, ete, | 


Walsall —During the year the Council have allered two of their 
sub-stations so as to increase their capacity. The traction demand 
has, unfortunately, shown a considerable decline since 1904, and the 
average prices obtained for all classes of supply are lower than for that 
year, which accounts for a small adverse balance. : 


Berlin —The municipal authorities on Monday last held a con- 
ference with the authorities of eight suburban towns, and decided to 
take the initial step towards acquiring ihe property of the Berlin 
Tram Co., which has practically a monopoly of the public conveyance 
in Berlin, and possesses a capital of 10,000,000 marks. 


Chester.—The Tramways Committee have rc solved to recommend 
the Oouncil to authorise the committee to purchase for use on the 
pres»nt system a demi-car, fitted with the new regenerative control 
appliances, at an estimated cost of £520, such car to be subsequently 
used aa one of the four new cars required for the Boughton ex'ension, 


Birmingham —The receipts of the Birmingham and Midland and 
of the City of Birmingham Tramways Compinies show a decr aie 
owing to the omnibus receipts of those companies having hitherto been 
included. The omnibus business has been sold to the Birmingham and 
Midland Motor Omnibus Oo., which is an astociated company of the 
British Electric Traction Co. 

Nottingham.—The City Council at their meeting on Moncay, 
the 5th inst., will consider a motion that the Tramways Committee be 
instructed to provide (during the time they are proceeding with the 
construction of the tramways to Sneinton) an efficient temporary 
means of conveyance, at convenient times, between the Sneinton 
district and the Great Market-plaoe. 

Durham (Co.).—The County Council have considered a report from 
their surveyor relative to the proposed light railway between Middles- 
brough and West Hartlepool, and have decided toask the promoters ofthe 
new railway to insert certain clauses in the order they were seeking to the 
effect that the main road be widened and also the county bridges, and 
that at certain points the road be straightened. 


Stockport.—A Manchester Corporation electric car, when descer d- 


ing a steep hill, became uncontrollable, and dashed into a Stockport 
Corporation electric car, smashing the back portion of the latter to 
fragments, Both drivers and conductors luckily escaped irjury: and 
the passengers in both. cara, though much shaken were not hurt, 
Traffic on the Stockport tramways was disorganised for some time. 


Folkestone, —A number of influential residents in the west end of 
Folkestone are organising opposition to the proposals to lay tramways 
in that part of the town. There are two schemes, involving the con- 
struction of lines in the Sandgate-road, one of which further includes 
the laying of tramways in certain other thoroughfares in the town. 
The Corporation has been approached on the ru'jct, and a fund is 
being raised to defray the cost of carrying the opposition before 


Parliament in the hope of defeating the Bill. : 


Gosport (Hants).—The Gosport and Fareham tramway service was 
inaugarated on the 24th ult., when electric trams substituted the old- 
fashioned horse trams on the roads. The company, which will be 
known as the Gosport and Fareham Tramways Oo., has also obtained 
powers for the extension of the service to Lee-on-the-Solent via Stoke- 
road, Foster-road, Bury-road, and Privett. ‘The next s:etion of the 
work to be taken in hand will be the line from Gosport to Privett. and 
this will be commenced: as soon as possible, whilst it is also probable 
ek laying of the-cableg for electric lighting will not be very far 
listant, z DNE MN LE EDS. 


EL. 


Oxford.—A poll of theratepayersof Oxford has been taken toapprove, 
or otherwise, the proposal of the Corporation applying for a Bill in Par- 
liament authorising the application of electricity to the tramway 
system. The City Council decided last Septmber to apply for this 
Bill, but the consent of the city had to be given, and at a meeting of 
ratepayers held on Jan, 10 the Bill was rejected by a mejority of about 
15 tol. A sufficient number of ratepayers then signed a requisition 
for a poll, which was accordingly held, the result being declared as 


follows: for the Bill, 1,117 ; against it, 5,092, | 


Dunfermline,—The special committee charged with the tramway 
negotiations met last week, when Mr. Sellon, the engineer to the com- 
pany, reported in favour of a single-line system. This would do away 
with any cause of complaint by shopkeepers, A considerable number 
cf the latter have objected to' a double line as inimical to their 
interests, in so far as vehicles could not stand at their doors. Several 
members of committee still cling to the idea of the siogle-double 
system, and accordingly, there being no agreement in committee, a 
recommendation to the Council was not made, | | 


Leeds,—The tram traffic returns continue .to increase, the com- 
parative mildness «f the winter having contributed materially to that 
end, Iaa few weeks’ time the financial year will terminate, when, it 
is anticipated, the year's returns will show the very substantial 
increase of between £7,000 and £10,C00 over those of 1904-5. Up 
to this week the rety‘rns show an aggregate increase over those of the 
previous year of £7,842, It may be remembered that the estimated 
profits for 1905 & were £52,000, or £1,000 a week. The increased 
traffic points to such a magnificent profit being easily attained. | 


Holland,—According to the Zeitschrift für Electrotechnik, a com- 
pany was recently formed in New York f;r the purpose ot constructir g - 
an electric railway in Holland of a length of about 500 km. The 
principal line of this route will be from Wykarzee (on the North Sea) 
to a point on the Rhine where Germany and Holland meet, I6 will 
touch Zadam, Amsterdam, and Utrecht, The prcject will assume a 
complete service of transport for merchandise and passengers at a speed 
of 80 km. per hour, The electrical equipment is being furnished 
by the Westinghouse Oo., who are financially interested in the - 
company. , s 

Chicago (U.S A ).—A Yorkshire Post correspondent telegraphs that 
after a long suspense Mayor Dunne on Monday signed an ordinance 
directing that the Municipality shall take over the street railways of 
Chicago, The City Council had approved of this after the matter had 
been hanging in the balance ever since Mr, Dalrymple, the Glasgow 
tram manager, visited Chicago and gave an opinion adverse to the 
municipal undertaking in the present state cf American local politics. 
The question is not even now fiaally settled, for the people of Chicago 
will in the eprirg ballot to. decide whether the ordinince shall be 
carried out, | GONE 

Croydon —The O.uicil on Monday night discussed the further 
offer by the British Electric Traction Co. for the. purchase of the 
tramways which belong to the Corporation and have been leased to the 
company. The Oorporation havirg given notice to terminate the 
lease, the company submitted fresh offers, which were rejested, and 
they then cffsred to buy the whole undertaking and pay over one- 
half of tbe net profits, with ths right of repurchsse in 25 years. The 
Council r jected the cffor, as well as fresh proposals for releasing the 
system. the present lesse of the company expires on June 1 next, 
and this decision cf the Corporation practically means that they wili 
work the trams themselves, L 


Gloucestershire, —The Hon. A. E. Gathorne Hardy, Colonel 
G. F. O, Boughy, and Mr. H. A. Stewart, Light Railway Commis- 
sioners, held an inquiry at Oirencester on Saturday last into an appli- 
cation by the Lindsey Light Railway Syndicate for an order authorising 
them to construct a light railway from Fairford to Oirencester connect- 
ing at both thosé places with the existing lines of the Great Western 
Railway. At the end of the hearing the Commissioners said they were 
of opinion that the line was very desirable, but the financial position 


| of the prcmoters was unsatisfactory, and they could nob grant an order 


unt'l they siw reasonab'e grounds for supposing that the capital, esti- 
mated at between £70,000 and £80,000, would be raised. ; 


Exeter,— Oa the recommendation of the Tramways Committee, the 
City Council have resolved to invite tenders for the extension of the 
tramways to Stone-lané, and the work will be proceeded with forth. 
with, The surveyor estimated the cost of the pérmanent way at 
£4,200; car-shed, £1,800; six cars, £3,300—total, £9,500. The 
electrical engineer estimated the cost of the electrical equipment of 
this length would be abont £800, and additional generating plant, 
from £1,500 to £2,750. He said the new plant would provide for 12 
or 14 new cars, and thus be sufficient for the length of tramways 
sanctioned by the Act. Oa Wednesday an accident occurred on a 
stiff gradient to one of the tramcars, through failure of the brakes to 
act properly. "o Sun i 

Newport. — Abt a meeting of the Newport Electricity Committee 
last TutsJay, an estimate of the receipte and expenditure for the year 
ending March 31, 1907, was submitted. ‘Under’ the tramways 
account it was estimated that there would be a sürplus of £1,663; 
and under the electricity account an estimated loss of £488, making 
a total estimated surplus on the whole undertaking: of 81:175. It 
was pointed out that the estimated surplus for the presént year ending. 
March 31, 1906 — £964 on the tramways account and 11,958 onthe 
electricity aceount— wculd not probably be realised, inasmiuoh as thd 
committee had been obliged to increase the wages of the men and had : 
made a general reduction in the charges for private lighting. Oa the: 
other hand, it was believed that the combined undertakings would | 
show a profit for the present year. SMA p di CM i ded 

Brighton.—Oaur readers will remember , that in.our report of the 
proceedings of the Local Government Board inquiry at: Brighton some- 


^ 


weeks ago, We commented on the aspersions cast ‘by itresponaihle 
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persons upon the management of the electrical undertaking. The 
financial methods, too, came in for somewhat harsh treatment at the 
inguiry, and now the borough accountant has presented a long report 
in reply to criticisms upon the financial methods adopted in connec- 
tion with the municipal electric undertaking. The suggestion that 
the accounts should show that loans have been applied towards specific 
purposes is, he points out, refuted by the fact that eight loans out of 
eleven were sanctioned with uniformrepayment periods, notwithstanding 
the money was needed for markedly different purposes; whilst the 
fact that over £110,000 has been provided for debt repayment makes 
absurd the criticism that no provision had been made for depreciation. 

Hythe,—À meeting of the General Purposes Committee of the 

‘Town Council was held last week, The proceedings were conducted in 
private, but at the end the town clerk informed the Press that a writ 
had been issued at the instance of Mr, Sellon’s solicitors againt the 
Hyth Town Oouncil, and that he had been instructed to enter an 
appearance to the writand defend the same, subject to an undertaking 
being given by the manager of Lloyd’s Bank on behalf of the National 
Electric Construction Oo., indemnifying the Council against all costs 
of the action, The plaintiff's claim is that the defendants and their 
agents may be restrained from giving as the local authority of the 
‘borough of Hythe any consent under the Standing Orders of Parlia- 
ment to any Bill for an Act to authorise the laying down of a tramway 
along any public highway within the borough of Hythe which may 
notbe in accordance with the recommendation made by the General 
Purposes Committee of the Borough Council at the meeting of such 
committee held on Aug. 5, 1905, and confirmed at a meeting of the 
Borough Council sitting as the local authority held on Aug. 9, 1905, 

. District Rallway.—Delays on railways are unavoidable, especially 
‘on those lines where the traffic is great, These give rise to endless 
complaints, and the Press has been recently ventilating the lamenti- 
tions of aggrieved passengers. Due allowance must be made, how- 
ever, for the exaggerated statements of persons who have to suffer 
temporary inconveniences, for, although many of their complaints 
may be true, they have a tendency to be magnified when given 
expression. The other day a learned counsel practising in the city of 
London kept the judge and jury waiting for a quarter of an hour, 
When mildly admonished the learned gentleman apologised, aud 
explained that his late arrival was due toa ‘‘ stoppage” on the 
District Railway. He went on to say that that sort of thing was 
happening about once an hour every day, and that once after being 
kept waiting at South Kensington Station for 20 minutes, he and his 
fellow passengers found themselves turned into a siding, where they 
were told to alight. They did so, and, after a little further delay, 
they reached the City, But, in the meantime, the inconvenience was 
very great, | 

Electric Tramway and Railway Competition.—That the elec- 
trification of the tramways has seriously affected local traffic of our 
great railways is evident, and at the various meetings of the railway 
companies being held just now the chairmen and directors meet their 
shareholders in a frame of mind tinged with pessimism, Some com- 
panies, such as the North-Eastern Railway, have anticipated the 
course of events, and have effected the electrification of their local 
lines, with the result that their receipts suffer less than do those of 
other companies, At the Great Eastern half-yearly meeting on Tuesday, 
the chairman (Lord Olaude Hamilton) spoke somewhat .gloomily of 
the increase of rate-suppported electric tramways, the growing popu- 
larity of motorcars with people who otherwise would be first-class 
passengers on the Great Eastern system, and of the advent of the 
motor omnibus, The chief reason for tho falling off in the passenger 
traffic receipts, said the chairman, had been the depression of trade and 
the diversion of passenger traffic by the Whitechapel and Bow Rail- 
way. A very serious source of competition also was the electrification 
of tramways. 

Colchester.—The new section of the Colchester Corporation tram- 
ways from Magdalen-street to the recreation ground was opened on 
the 24th ult., after the formal inspection by Colonel von Donop, 
R.E,, the inspector of the Board of Trade, The inspector examined 
and tested the patent switch operator, patented by the manager, by 
which the points are controlled at the Magdalen-street junction, The 
switch is operated by the motorman, who works it without the aid of 
a switch boy. The pressure of the driver’s foot upon a lever on the 
platform of the car sets in motion a rack with three teeth, which 
presses upon the rail, and engages at a given point a wheel which 
makes a semi-revolution, and causes a similar movement on the part 
of an ‘‘eccentric.” The latter controls, backwards or forwards as 
desired, a connecting rod with a crank attachment, the motion of the 
switch being, therefore, under the complete control of the motorman, 
and enabling the car to run straight on or to branch off on to the new 
line, It is understood that the Tramways Committee has under con- 
sideration the advisability of purchasing two new cars for use on the 
route, which it is hoped will be a remunerative ‘‘ feeder” to the line 
from the Hythe to the town centre, 

‘Ashton-under-Lyne,—Differences between the Tramways Com- 
mittee and the drivers and conductors in their employ have just 
reached an acute stage, the men having resolved to strike in the event 
of the committee refusing to reinstate a motorman who was recently 
dismissed, Some time ago the Tramways Committee substituted 
trolley poles for the ropes previously used to adjust and regulate the 
pulley. This action has resulted in a good deal of friction between the 
committee and their employés A few weeks ago a motorman received 
notice for alleged negligence in having allowed the trolley pole to leave 
the wire, thereby causing damage to one of the guard wires overhead. 
He was ordered: to pay the damage, and, failing to do so, was dis- 
missed, The men's union, however, intervened, and as the result of 
negotiations with the committee, the man was reinstated. In con- 
sequence of a similar accident another motorman was recently dis- 
charged, and all efforts to get him reinstated have hitherto been futile, 
Ths mon accordingly held a mass meeting to consider the matter, and 


it was unanimously resolved that, in the event of a refusal to reinstate 
the motorman in question, the whole of the men should tender their 
notices to cease work, A deputation with a view to giving effect to - 
that resolution was appointed to wait on the Tramways Committee. It 
remains to be seen whether the committee will allow themselves to be 
intimidated by their own employés, or, having adopted an attitude 
which appears to be the only one assuring proper discipline, they will 
maintain it, and so prevent the dictatorship of the service from pass- 
ing into the hands of an organised body instigated by the professional 
agitator, 

London County Council.—At the usual weekly meeting on 
Tuesday last, the Highways Committee submitted the following © 
recommendations: (a) That the tender of Messrs. Robert W. Blackwell 
and Oo., amounting to £82,620. 11s. 11d., be accepted (1) for the 
execution of the roadwork and platelaying in connection with the 
construction for the underground conduit system of electrical 


traction of the tramways authorised by the London County Council 


(Tramways and Improvements) Act, 1902, from Camberwell Green, 
via Denmark-hill, Ohampion-park, Grove-lane, Dog  Kennel.hill, 
Grove-vale, and Lordship-lane, to the junction of Lordship-lane and . 
Crystal Palace-road; and (2) for the execution of the paving works 
outside the tramway tracks in connection with the widening of the 
thoroughfares comprising the route of the above-named tramways. (b) 
That Messrs, Robert W. Blackwell and Oo. be allowed to sublet to the 
undermentioned firms (or to such other persons or firms as may be 
approved by the engineer under the contract) the following portions of 
the work in connection with the construction of the authorised tramways 
between Camke:wellGreen and the janction of Lordship-lane and Orystal 
Palace road—name'y : (1) to the Hadfield Steelfoundry Oo., of Shef- 
field, the manufactu' e of the special work (consisting of points, cross- 
ings, etc.); (2) to Anderston Foundry Oo., of Middlesbrough, the. 


manufacture of the yokes and castings; (3) to Messrs. Bayliss, Jones, 


and Bayliss, cf Wolverhampton, the manufacture of the tiebars, e:c.; 
and (4) to the Associated Portland Cement Manufacturers’ Oo. the 
supply of cement, Mr. Allen Baker, chairman.of the Highways Oom- 


mittee, informed the Oouncil that he hoped the tramways from 


Aldwych to the Angel would be opened by the middle of February. 
The statutory resolutions in favour of the promotion of the Council's 
Electricity Supply Bill were carried by 72 votes to 35. The msjority 
voting in favour kcing sufficient, the measure will go forward. Mr, 
Lewin Sharp, the chairman of the Fire Brigade Committee, in reply 
to a question, said the fire brigade were not called to an alarm of fire 
on the City and South London Railway. The Council had absolutely 
no control over tube railways; the Boird of Trade had sole control, 
and consequently the committee had no report to present on the 
matter. The Board of Trade had, however, approached the Council 
with the view to promoting certain regulations dealing with new tube 
railways. The committee had co-operated with the Board of Trade 
on the su'jest, and had formulated a motel set of by-laws, and now 
all promoters of new tube railways would have to carry oub those 
regulations, Replying to further questions Mr, Sharp said he had no 
information as to one of the Council's electric tramcars having caught 
fire, but he understood that a motor omnibus wes destroyed by fire in 
the Haymarket last week, A new South London electric tramway 
route was opened on Tuesday by the London Oounty Oouncil. The 
route is from Westmioster via Walworth-road, Peckham, and New 
Cross to the Obelisk at Lawisham, whence it will be shortly extended 
to Catford Bridge. The service is frequent, and the fare for the whole 
distance 31, 


LIGHTING AND GENERAL. 


Durham.—4A chair of electrical engineering is to be founded at 
Darham University. 


Risbridge,—The Guardians are pressing for the establishment of a 
telegraph and telephone office in the village, 

Poplar.—The Borough Council have decided on the rewiring of 
Bromley dejó: electric lighting at a cost of £100. 

Spain —The King of Spain has signed a decree opening a credit for 
the laying of a cable from Oadiz, connecting Spain with the Canaries. 

Hereford.—The Guardians have decided to establish telephonic 


communication between the workhouse and the residence of the medical 
officer, 


Handsworth (Birmingham) — The Oouncil have decided to 
oppose the Shropshire, Worcestershire, and Staffordshire Electric 
Power Bill, 

Dundee.—A proposal is before the Town Council to erect a new 
electric supply station, The site is situate on harbour ground at 
Stannergate, 

Worksop.—At a recent meeting of the Urban District Council the 
clerk reported they had completed the loan for the electric light 
undertaking. 

Salers (Cantal, France).—Towards the end of 1906 this town 
will be lighted by electricity. A station is to be installed at the 
Cascade du Roc des Bancs, 

Ilford (Essox).--The Local Government Board have sanctioned the 
application by the Urban District Council for a loan of £5,000 for 
purposes of electric lighting. 

Westminster Electric Supply Co.—The directors recommend a 
dividend at the rate of 15 per cent. per annum for the half-year ended 
Dec, 31, 1925, making 13 per cent. for the year. 

Kent Collieries.—At a meeting of the Kent Collieries Limited a 
proposal to iatroduce a P ll into Parliament to enable the company to 
supply electrical energy was carried as the result of a poll, 

Bath.— Alderman Mitchell reported that the cost of the electric 


lighting for the past quarter amounted to £1,093, and said the opinion 


of the public was that the electric light was very much improved, - 


Bedford.—' The Electricity and Street-Lighting Committee have 
recommended to the Borough Council that they be empowered to 
EM the cable to premises in Holme-street, the estimated cost being 
South London £lectric Supply Co.—The directors of this com- 
pany recommend a dividend on the ordinary shares at the rate of 
4 per cent, for the past year, leaving an increased sum to be carried 
forward, 

Calcutta Electric Supply Corporation.—The number of unita 
delivered to consumers during the five weeks ended Dec. 29, 1905, 
were 291,567, compared with 225,932 units in the correspoiding five 
weeks of the preceding year, 

Electric Coal Conveyors,—It has been found that the electric coal 
conyeyors at Tyne Dock, designed to meet the difficulty of shipping 
coal into. large vessels when light and high out of the water, are 
answering their purpose admirably, 

Oldham.—The borough electrisal engineer reports that for the 
fortnight ending Jan. 17 the units supplied to consumers amounted 


to: lighting, 60.930, as against 52,212 for the corresponding period of 


last year; traction, 124,088, against 112,882. 


Gellygaer.—It has been agreed, in the event of the Council obtain- 

ing a provisional order for the electric lighting scheme, that the Council 
should negotiate with the Powell-Duffryn Oo. with a view to 
arranging terms for the supply of electricity by the company for 
street hghting at Bargoed. 
_ Mansfield. —Àt a meeting of the Town Council, Councillor J. H, 
Collins, in moving the adoption of the report of the Electricity Com. 
mittee, oalled attention to the reduction in the price of electricity, and 
said there was no place in the country where electricity was supplied 
cheaper than at Mansfield, 

Dinner.—The annual dinner of the stafi of Messrs, W, T, Glover 
and Oo., of Trafford Park, Manchester, was held at the Trafford Park 
works on the 25th ult., and a smoking concert followed. Mr, E. A. 


Claremont, the managing director, was in the chair, and over 200 


members of the staff attended, 

Stock Exchange.—The Stock Exchange Committee has appointed 
Feb. 7 a special settling day for Bombay Electric Supply and Tram- 
ways Oo.’s 60,000 6 per cent. cumulative preference shares of £10 
each, £4 paid, Nos. 15 to 60,000 and 119,987 to 120,000; and 
£600,000 44 per cent. debenture stock. 


Fire Protection.—At the offices of the Architectural Association 
an outbreak of fire recently occurred, due. it is supposed, to a short- 
circuit of electric current, Heathman’s fire - extinguishing hand 
grenades were swiftly applied and the fire extinguished with extremely 
small damage, in consequence of the great efficiency of Heathman’s 
fire-extinguishing liquid, 


. New Pacific Cable.—The Central News ssys the first section of 


the new Pacific cable has just been successfully laid. The cable 
Steamer ‘‘ Faraday” has arrived at Iquique from Valparaiso, having 
completed the laying of the first portion, which is 911. milesin length. 
The cable will be continued from Iquique to Ohurrillos, in Peru, a 
farther distance of 770 miles, 

Morley.—It is the intention of the Electricity Committee to hold 
an exhibition on April 5, 6, and 7, and to push the electrical industry 
in the town as much as possible, At the present time the department 
is supplying electricity to consumers for lighting purposes at 41. per 


unit, less à scale of discounts ranging from 24 to 25 per cent., and for 


power purposes from 3d. to 1d. per unit. 


Bristol.—At a recent meeting of the Chamber of Commerce the 
resident stated that the attention of the Council had been directed to 
he delays which occurred in securing telephonic connection between 
this city and important commercial centres, and also to the difficulty 
frequently experienced in making the voice distinctly heard at either 
end, The secretary was instructed to make inquiries, and communi- 
cate with the authorities, - : 

Stoke-on-Trent, —The electrical enpineer's last report stated that 
during December 1,181 units had been sold, being an increase over the 
corresponding period of last year of 76 per cent., and that the con- 
Bumers on the books numbered 162, as against 60 on Deo. 51, 1904, 
On the advice of the Electricity and Destructor Committee it was 
decided that six penny-in-the-slot meters should be purchased for use 
In cottage property as an experiment, 


South Lancashire,—The Hulton Oolliery Oo. are introducing more 
electrical coal-euttipg machines and other labour-saving appliances into 
their new Pretoria Collieries at Atherton. Messrs. Ackers, Whitley, and 
Co. have had extensive electrical installations put down ia their Douglas 
Bank Oollieries, Other coal-owners, including the Earl of Ellesmere, 
Messrs. Fletcher's, and the Tyldesley Coal Oo., are also contemplating 
resorting to electrical plant for various purposes, 


Alloa.—At the monthly meeting of the Town Council the Provost 
stated that the last difficulty had now been removed in connection 
with the revised agreement with the British Electric Plant Co., the 
latter having agreed that the minimum consumption of current in the 
arc lamps be reduced from 500 units per annum to 300. Authority 
was given to the Electricity Committee to sign the agreement and also 
to advertise the new scale of charges for the benefit of consumers. 


City of London,—The last word has not been said in favour of 
electrically lighting the streets, in spite of the recent gas trials, The 
City of London Electric Lighting Oo, propose to carry out at their 
own cost an improved system of electric lighting in Newgate-street, 
Holborn, New Bridge- street, and Farringdon-street, It will be 
interesting to note the progress of the experiment as against those of 
high-pressure gas in Fleet-street, Queen Victoria-street, and elsewhere, 


Brest (France),—A recent ministerial dispatch announces the 
Gonstruction of a central station, There will be installed five large 
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turbines and 12 boilers. The system of distribution to be adopted is 
three-phase current 5,000 volts furnished by five alternators of 750kw., 
capable of being increased to 1,000 kw. The high-tension current will 
be-distributed by means of six feeders in the sub-stations, where the 
current will be transformed to 200, 120, and even 80 volts for the 
lighting of buildings and the arsenal workshops, l 

St. Marylebone, —The Electric Lighting Committee of the Borough 
Council has presented revised estimates of the capital expenditure 
required to complete the electric lighting scheme. The estimates have 
been exceeded by a sum of £84,246, and, adding £38 500 for the site, 
the amount is £122,746, It is estimated that at ieast 4d, per unit in 
the cost. of generation will be saved, making £15,200 a year to the 
gocd. In addition the large estimated loss in 1905 has been avoided, 
The borough will apply for.a loan of £151,162 to complete the 
scheme, ` P H 

Metropolitan Private Bills,—The following private Bills of 
metropolitan interest have been certified as having complied with 
the Standing Orders of Parliament applicable at this stage to the 
promotion of such measures for consideration in the forthcoming 
session: London Oounty Council (General Powers) Bill, South Metro- 
politan Electric Light and Power Co. Bll, Watford and Edgware 
Railway Bill, Kent Oollieries (Electricity Supply) Bill, and Millwall 
Dock Bill; Consideration of the North-East London Railway Bill has 
been postponed, 

Acton, —The deputy surveyor of the District Council has, in accord- 
ance with instructions, submitted to the Biths Committee a sketch 
plan for fitting up one of the spare rooms at the baths for first-class 
private biths, including needle spray bath, solarium electric sun bath 
(offered by the Dowsing Radiant Heat Oo,, for use in the baths upon 
certain terms), and one spray bath, similar to those already fitted at 
the baths. The deputy surveyor has been instructed to obtain 
estimates for carrying out the work shown on the plan, with two 
additional spray baths, and four dressing boxes, | 

Hanley.—Steeplejacks have reported upon the condition of the 
electricity works chimney shaft, after examination, and have found as 
a result of electrically testing the lightning conductor that the top 
15ft. of the down line is very thin, being almost burnt away by the 
chemical action of the fumes, It is, therefore, necessary to renew 
without delay, as it is not in a condition to safely convey to the earth 
a heavy charge of electricity. The committee of the Oouncil have 
directed the borough engineer to carry ont the necessary work. It 
has been decided to erect additional electric lamps at Lord-street, West- 
street, and Hulton-street. | 

Barnstaple.—At the monthly meeting of the Town Council a 
letter was read from the Ilfracombe Electric Light and Power Co. 
asking the Council to contribute £15 towards the cost of an electrical 
exhibition in connection with the trades exhibition to be held in the 
Albert Hall in February, and asking the Council to supply the current 
for the hall, It was resolved that the request be not acceded to, but 
that the company in question be offered the current at the reduced 
price of 14d. per unit. The report was adopted. It was decided that 
a ó h.p. motor be purchased from Messrs. Newton, of Taunton, at an 
estimated cost of £21. 9s, . | 

Wembley.—The Council have received a reply from the General 
Post Office stating that the Postmaster-General had caused inquiry to 
be made into the time occupied in extending the system of the tele- 
phones to Wembley. The delay in commencing operations had been 
largely due to the large amount of work in the extension of the system 
to other districts in the metropolitan area, and partly to the fact that 
the neighbourhood required great consideration before the best system 
could be arrived out. They had now decided to give facilities to the 
people of Wembley through the exchange to be opened at Harrow, 
and they hoped to give these facilities shortly after the opening of the 
Harrow exchange. | 

Birstall, — The Yorkshire Electric Power Co. expect shortly to 
require a main in the Gildersome district, in addition to which they 
propose to link their mains from Batley to Soothill district, and before 
long they will require an additional link via Huddersfield-road to 
Liversedge. Under these circumstances they propose to run their 
mains down Ohurch-lane, through Kirkgate, along Bradford-road to 
its janction with Huddersfield-road, and then up Huddersfield-road, 
passing Raikes House to Gildersome, and to take branches at the 
corner of Huddersfield-road, along Bradford-road to Batley and 
Huddersfield-road to Liversedge, the sub-section main being taken as 
a branch from their mains at the corner of Bradford-road and Kirkgate, 


Battersea,—The Council are about to procure the following addi- 
tional plant ss soon as possible so as to provide sufficient reserve of 
plant prior to the commencement of the next winter's season: one 
dynamo switchboard panel in connection with the steam generating 
plant for which tenders are now being invited, £200 ; one main cout- 
out, £50; one meter, £30; cable, £150 ; insulators, ironwork, cleats 
for cable, £10; foundations for generator, che quer plating, and tiling, 
to be carried out by the works department, £350 ; departmental labour 
in connection with the above, £50; air-compressor, £100 ; electrifying 
crane (travelling gear only), £180; additional shoots in upper coal 
store, £50; gallery along centre of boiler-house to be made by works 
department, £80; contingencies and office charges, £685—total, 
£1,935. | 

Trowbridge,—At a recent meeting of the Urban District Council a 
resolution was passed empowering the chairman and the clerk to accept 
a sum of £350, if offered by the Western Electric Distributing Oorpora- 
tion, in settlement of the electric lighting dispute, and to sign an 
agreement for the amount. A letter was now read from Mr. Pearson, 
of Bristol, stating that he had written three times to Messrs, Seymour 
and Williams pressing for a final decision before the date of the Council 
meeting. but the clerk had heard nothing further from him. Mr, 
W. N, Haden. thought it was understood that if payment of the £350 
was not made within seven days Mr, Pearson should be instructed o 
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proceed to arbitration, ^ After some dissussion it was agreed that if the 
money was nob paid by Friday, Mr, Pearson be instructed to proceed 
at once by arbitration for the full amount of £400. 


Rome.—A Board of Trade return states that the Bollettino delle 
Finanze (Rome) reports that the following applications have beea made 
for the appropriation of water for industrial purposes: (1) by Signori 
Boine, Minoli, and Pasquale, of Susa, to the Prefeot of Turin, for the 
appropristion from the Dora Riparia, in the territory of Susa ; (2) by 
Signori Baniamino and Luigi Viscogliosi, of Liri, to the Prafect of 
Oaserta for an approp.iation from the River Liri. The Bollettino 
adds that the following concessions have been granted: (1) by the 
Sab-Prefect of Pallanza to Signori Fighetti, of Vignone, for an app-o- 
priation from the River Peschiera, in Pallanzi; (2) by the Prefecs of 
Genoa to Signor Boocoli Pietro for an appropriation from the Borsa 
waterfall, in the commun e of Maissana ; (3) ty the Prefect of Pesaro 
to the Società Eletti1:à Metaurense for an appropriation from the 
River Cantigliana. - E 


Callender's Hospital and Distress Fund, —We have received 


from Callender's Cablé and Oonstruction Co. a copy of the third 
annual report of the above fund, from which we gather that during 
the year 130 hospital letters were issued, 87 being granted to procure 
surgical appliances; £57. 10s, was paid to members in dis‘ress, and 
seven members were sent for three weeks each to convalescent homes. 
As proving the interest shown by the employés of the firm, in whose 
interest the fund was started, the 1d. weekly subscriptions realisod 
the sum of £247, 93, 10d., which was augmented by donations 
amounting to £76. The annual grants to hospitals and other institu- 
tions totalled £233. 153s., and a balance of £204. 14s. 44. remairs in 
the fund, The establishment and development of the fund reflecta 
great credit upon all concerned, and adds greatly to the good relation- 
ship existing between the employers and employ 1 of this firm, 


Durham,—The Electricity Supply Committee of the County Council 
has been investigating the working of electric schemes owned by 
public authorities and private companies, and have reported that in 
the case of the companies there were 66, with a total capital of nearly 
164 millions ; while local authorities had 182 ucdertakihgs, and a 
capital of 263 million pounds, The local authorities charged 1'10d. 
per unit‘less than thé companies, and the total working expenses of 
the authorities were "54d. lees per unit than those of the companies, 
The explanation was that for every £100 invested by the local autho- 
rities and companies in the undertakings, the former so'd 1,125 units 
and the latter only 777. This extra volume of electricity sold by the 
authorities brought them £1,062.495, and this, when added to the 
saving in working expenses of £674 202, made the stupendous total 
of £1,736,697 in favour of the operations of the lccal authorities, 


Grimsby,—An inquiry has been held into an application of the 
Corporation for sanction to borrow the sum of £18 000 for extensions 
to the municipal electricity undertaking. The electrical engineer, Mr, 
Vigaoles, stated that of the £18,000, £9,500 was required for exten- 
sions of plant and buildings, and £8 500 for cables and mains. Ia the 
ordinary course these extensions would not have been necessary fcr 
three years, but the Corporation had entered into an agreement with 
the Great Central Railway Co. to supply electricity to the company's 
docks, Additional plant was necessary in order to falfil this agree- 
ment. :The financial result had improved each year since the com- 
mencement of the undertaking. Last year £895 profit had been made, 
while this year the surplus would at least be £1 500. Mr, - Vignoles 
stated that from the prices of the tenders submitted for proposed plant 
extensions, he thought between £500 and £600 would be saved upon 
his original estimate for that part of the work, _ 

London Gazette.—The partnership between A, Perricord, R. 
Vivian, and R. Whaley, carrying on business as electrical engineers 
at 47. Victoria street, Westminster, as the Victoria Electrical Co., has 
been dissolved by mutual consent. The partnership between W.'T. 
Gray and T. Bogle, carrying on business as electrical engineers at 
48, South Castle.street, Liverpool, as the United Electric Oo., has 
been dissolved by mutual consent, : E. L. Hough, Bankruptey-build- 
ings, Carey-street, London, has been released from trusteeship in the 
estate of H., Ellis and G. Bastin, electrical engineers, High-street, 
Ilford, Essex, T, H, Winder, 19, Exchange-street, Bolton, has been 
released from trusteesh'p in the estate of A. Holland, electrical engi- 
neer, and trading as the Electrical and Mechanical Engineering Co, 
at 15, Bridgwater.stree*, Farnworth, Lanes, G. David, 117, St. Mary- 
street, Cardiff, has been ‘released from trusteeship in the estate 
of T. Williams, electrical engineer, 54, Bridge-street, Llandaff, 
Glamorgan, | 

Transfer of the G.P.O. Central Telephone Exchange,—The 
staff of- the G, P.O. telephone service have been busily preparing for 
the removal of the central.telephone exchange to temporary quarters 
during the reconstruotion of the premises, with a view to rendering 
them thoroughly fireproof.: Twice within the past 12 months exten- 
sive, fires have occurred in telephone exchanges, resulting in very 
serious dislocation of business, So complete are the new arrangements 
that it will.be possible to effect the '' cutting out” of the old building 
in a single night by simply removing the ‘‘heat coils” from each 
subscriber’s line, Quite a feature of the new exchange is the abolition 
as far as possible cf wood, Layers of uralite have been laid around 
and between the frames carrying the wires from the cable to the 
operating board. In place of wooden blocks with holes pierced to admit 
. of passing the wires through, solid earthenware blocks with brass wires 
permanently fastened in them have been substituted. Fireproof wire 
is used wherever possible, l 

Herts.— The. County Council have agreed to electrically light the 
Shirehall at a cost:of £330 provided the Corporation contribute £65 
and the electrical company £100, and have sanctioned upon certain 
conditions the construction of an.overground telegraph line along the 
road between the Epping-Newport road and the Hadham-Brent Pelham 
road. At the last meeting the Highways Qommittee reported that 
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out-of-pocket expenditure to the extent of £344, 8s, 7d. had been 
incurred by the clerk in the promotion of the Oheshunt light railway 
order, and recommended that the balance of this amount due to him 
should be paid. Iu regard to the proposal of the North Metropolitan 
Electrical Oo. to apply for an. order to supply electricity at Cheshunt, 
the committee recommended that the usual steps be taken for the 
protection of the county roads and bridges. The committee recom- 
merded that similar ateps shonld be taken in regard to the Additional 
Electrical Supply (London) Bill, under which it is proposed to lay 
cables right through the county into London, The report was 
adopted. | D, 

Rowley Regis —The Urban District Council has received a notice 
that the Shropshire, Worcestershire, and Staffordshire Electric Power 
Co. are promoting a Bill in Parliament during the next session for 
obtaining certain powers in the Council's area, The chief object 
was to rupply power for motive purposes, and also to enable 
persons who took tha power from them to light up their premises, It 
was thought to be curious that they should make the applieation 
when the Midland Electric Corporation had the same powers. The 
clerk thought there was an understanding with the latter company, 
but it was a matter for the Council to consider whether it was judicious 
that two companies should hold the power in the district whether 
they worked together or not. He ‘suggested that the surveyor 
should see the plan of the proposed scheme, and also that an inter- 
view with the committee should be arranged with the solicitors. The 
Handsworth District Council had decided to oppose the Bill. Ulti- 
mately it was decided to take steps to oppose the Bill in order to 
obtain satisfactory terms, and the clerk was directed to obtain further 
information on the subject. 


Hull —The electrical engineer has presented the Electric Light 
Committee of the Corporation with an estimate of the receipts and 
expenditure for the coming year. The engineer anticipates that there 
will be a. reduction in cost per,unit sold under all headings except that 
of repairs, but in this latter direction, in order to keep the plant in the 
highest state of efficiency, it will be necessary to effsct renewals to 
certain of the apparatus, thus accounting for the increase in this 
portion ‘of the estimate, Provision has been made, as in the past, for 
depreciation in meters, and the special contribution towards replace- 
ment of a portion of the original switchgear, With reference to the 
expenditure on capital account, owing to the time taken to build and 
lay down electrical machinery, the engine»r is of the opinion that it 
would be advisable, so as to have plenty of reserve power in 1907, to 
lay down another 500-kw. generating set, and provision has been made 
for this, aud if the estimate for capital expenditure is adopted, it will 
be neceseary for the Finance Committee to make provision for the sum 
of £14 000. The expenditure is estimated ab £49,575, as compared 
with £46,887 the present year, and the balance is estimated at 
£5,423. | 


Electric Power Supply.—The Lancashire Electric Power Bill, 
which is to be brought before Parliament next session, is viewed with 
alarm by some of the governing bodies.in the county, Ata meeting 
of representatives of urban districc councils in Manchester it was 

stated that the promoters of the Bill are seeking such powers as will 
enable them to supply electric power within the area of any authority 
having an electric lighting order, by consent of such authority ; but 
this consent is to be deemed unreasonably wit hheld, and consequently 
dispensed with, in all cases where the authority is unwilling to offer 
terms at least as favourable as those off-red by the electric power com- 
pany. The result, it is feared, will be to create in each district a 
powerful competitor for large power consumers, The company, unlike 
the local authority, will not be compelled to supply consumers within 
the area, but would take the most profitable, leaving the less profit- 
able to be dealt with by the council, which, ab considerable cost, has 
obtained powers under the Electric Lighting Acts, Where a council 
has not obtained an order, the company proposes to take power to 


supply electricity within the area of that council without the consent 
of the local authority,- 


Wellingborough, —At the last Urban District Council meeting the 
Lighting Committee reported respecting the substitution of gas for 
electric light in the public streets, and recommended that the North- 
ampton Electric Light Oo. be given the work of disconnecting the 
present lighting leads from the cables. The report was adopted. An 
application from the electric light company to retain the site they at 
present ocoupy as a power station was referred to the committee for 
consideration, At the last meeting of the Rural District Council it 
was reported that the various parish councils had been communicated 
with in regard to the provosed electric scheme for the district, 
Wollaston was neutral, and Earls Barton had decided to support the 
scheme, Higham Ferrers had sanctioned the scheme, but Rushden 
had not. Representatives of the Northampton Electric and Power 
Co, were present, and intimated that probably the Rushden Council 
would apply for a provisional order for themselves. It was asked 
whether the scheme would be worth having if Rushden was not 
included. The representative said it would. They were entitled to 
supply power by law to anywhere in the district the order covered. 
The chairman thought the scheme was a very fair one, and it was 
ag eed that the Council give consent to the scheme, conditionally 
upon the promoters being b und to supply electricity to any of the 
parishes in the rural district if and when required, | 

Beckenham,—At the last meeting of the Urban District Council 
a letter was read from the B iti-h Electric Traction Qo. notifying 
that they hal made arrangements with the Corporation of Oroydon 
for the supply of current for the working of the Penge tramways 
pending the Backenham Council being in a position to afford a supply. 
The committee recommends that the Council ‘concur in the proposed 
arrangement, but would remind the company that as the agreement 
between the parties has not been entered into, April 1, 1906, has no 
application to the date when the supply of current can be required 
from this Qouncil, A letter was also read from the London Qounty 


Council inviting the Council to support the Electric Supply Bill which 
they are promoting during the ensuing session, The committee 
recommended that the clerk reply intimating that the Council was 
opposed to the London Oounty Council obtaining any powers to supply 
electrical energy in Backenham, The committee recommended that 
the Oouncil extend the cable in Hayes-lane ata cost of £23, and in 
Shaftesbury-road at a cost of £24, to supply intending consumers, A 
letter was read from the promoters of the Administrative County of 
London and District Electric Power Co, with referenca to a clause for 
the protection of Backenham, A letter from the Kent Electric Power 
Co, in reference to their Bill was also submitted, and both mstters 
were ordered to stand over until the next meetiog. The chairman of 
the committee and Mr. A, J, Lees were deputed to attend a meetirg 
convened by the town clerk of Dover in referance to the Power B lis 
affecting the Kent area. 


London County Council and Theatres.— At present there are 
four departments of the London County Council's service concerned 
in the inspection of places of public ecntertainment—vz, the 
architect’s department, the chief engineer's department, the fire 
brigade, and the public control department, Ibis now thought that 
the division of the work of inspection between so many departments 
leads to an increase in the number of inspections necessary to secure 
efficient control, and renders it difficult to avoid occasionally making 
requirements which may to some extent overlap, or conflict with 
each other. The Theatres Committee have, therefore, recommended 
the creation of a new staff to carry out the work, composed as 
follows : one electric lighting and mechanical engineer to take charge 
of the section under the chief officer of the fire brigade, at a salary 
of about £400 a year; one electric lighting inspector (salary £245 a 
year) to be transferred from engineer’s department; one electric 
lighting inspector (salary £200 a year) to be newly appointed ; one 
heating inspector (salary £230 a year) to be transferred from the 
engineer's department. In recommending the formation of this staff 
the committee point out that '' during the past few years there has 
been a great increase in the use of electric lighting in places of public 
entertainment, both as a means of lighting the premises and of pro- 
ducing stage effects. The committee feel strongly that the responsi- 
bility of the Council for taking every reasonable precaution to ensure 
the safety of the public makes it imperative that the electric lighting 
and heating installations at all places of public entertainment should 
be periodically and systematically inspected, and under the existing 
Ri E it has not been possible to do this as fully as it should 

e done,” 

Westminster.—At the Surveyors’ Institution, Westminster, Sir 
Edward Boyle, K C., M.P., sat as arbitrator in a case between the 
London County Council and the Westminster Electric Supply Cor- 
poration, arising out of the London County Council Improvements 
Act, 1900. Mr. E. Moon, K O., represented the company, and Sir 
Edward Olarke, K.O., M.P., was counsel for the London County 
Council. Mr. Moon explained to the arbitrator that the claim pub 
forward by the company was connected with the Westminster improve- 
ment, The company had a generating station in Millbank-street with 
a river frontage, and it was necessary for that station to be removed in 
order to make way for the improvement. In authorising theimprove- 
ment, Parliament inserted a clause in the Act imposirg on the London 
County Council an obligation to reinstate the company's station on a 
site equivalent in all respects t» the site of which the company was being 
dispossessed. A new site had been offered by the London County Council 
in Horseferry-road, and the question which the arbitrator was asked to 
determine was whether that site was equivalent to the old one, He 
submitted that the onus of proving that it was equivalent was on the 
London County Council, and that, therefore, they should open the 
case, The site offered was slightly larger—by 694 square feet—than 
the old one, but area was nob the only question to be considered, 
Situation had to be taken into account, with the question whether 
the company could conduct its business with as great facility and the 
sime capacity as before, Sir Edward Boyle decided that the com 
pany must open the case and state their oljections to the suggested 
site. Mr. Moon proceeded to sxetch the history of the company, and 
to argue that one of the most important considerations was that any 
site offered must be such as to enable the company to develop its 
business, Witnesses were called who criticised the site in detail, and 
the arbitration was adjourned, 


Birmingham Electric Supply.—The Electric Supply Committee, 
in their report to the next meeting of the City Council, state that 
they have had under consideration the Shropshire, Worcestershire, 
and Staffordshire Electric Power Bill, 1906. The new Bill seeks to 
extend the limits of supply so as to include, among other places, the 
city of Birmingham, The company propcse to establish a generating 
station on a piece of land containing about 45 acres, situate partly in 
Harborne, within the city, and partly in the parish of Northfield, 
The area of supply is to be divided into separate areas, to be called 
respectively the industrial area, the non-industrial area, and the rural 
area, Birmingham is proposed to be included in the non-industria 
area, Under the general powers of the Bill the company propose to 
supply electrical energy both in the industrial and non-industrial areas 
to authorised distributors— t.e., persons now having power to generate 
and distribute electrical energy—and to persons requiring a supply 
for power, The company are not to supply energy in these two 
areas for lighting purposes except to authorised distributors, but 
there isa provision that persons using energy for power may use it 
also for lighting purposes on the premises in which the power 


LL 


EM 


is used. <A further provision is that the company shall not supply 


energy (except for power to authorised distributors, or to any railway, 
light railway, or tramway or water company, or proprietors or trustees 
of any canal or navigation) in any area which at the date of the passing 
of the Bill forms part of the area of supply of any authorised dis- 
tributor, except with the consent of such distributor, This exception 
is subject to a proviso that where the consent is refused or withheld 
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the company may appeal to the Board of Trade, who may dispense 
with such consent if in their opinion it is unreasonably refused or 
withheld. The second schedule of the Bill provides (1) that the charge 
in the non-industrial area shall not, in respect of the total units 
supplied, exceed the rate of 14d. per unit ; and (2) that the company 
shall, if required by the consumer, make such charge by way cf a fixed 
sum per quarter not exceeding £1 per quarter per kilowatt of the 
maximum power required to be supplied, and, in additio), a sum 
nob exceeding $d. jer unit for all units supplied. The company 
propose to take power to charge higher prices in the industrial avd 
rural areas, and so may be enatl-d to compete unfairly with the 
electric supply department, which will not have the advantage of 
assistance from higher charges elsewhere, Amongst other powers 
proposed to be taken in the Bill may be mentioned one to exempt 
the proposed generating station from the building by-laws, These 
particulars show clearly that the passing of the Bill would seriously 
affect the. interests of the electric supply department, The com- 
mittee therefore recommend that they be authorised to petition 
against the passing of the Bill on behalf of the Council, with the 
view to obtaining the exclusion of the city from the proposed enlarged 
area of supply. and to generally protecting the interests of the Corpo- 
ration, The Electric Supply Committee have for some time past had 
under vonsideration the adoption of a motor-hiring scheme, the object 
being to benefit small manufacturers and at the same time to build 
upa profitable day-load power output, They now recommend that 
they be authorised to supply motors and starting switches on the 
hire system, on terms of rental proportionate to the horse-power of 
the motor. The committee do not propcse that any wiring work shall 
be carried out by the department, and the work of this character 
connected with the scheme will therefore fall largely into the hands 
of the wiring contractors in the city. In case a consumer desires 
to purchase a motor that has been hired to him, the committee 
propose to give him facililies for doing so, Ib is estimated that 
a sum of £8,000 to £10,000 will be required for the working of the 
scheme for about the first two years. Ib is proposed to provide 
the necessary capital in the first instance from the revenue of the 
department, and to apply for a loan only after some experience has 
been obtained as to the extent to which manufacturers avail them- 
selves of the schem3, A separate account will be kept of the 
working of the scheme, and a balance-sheet will be presented to the 
Council in the annual accounts, A similar scheme has been adopted 
in many towns porsessirg an electric supply department, and has 
proved of benefit to manufacturers and to the corporation concerned, 


PROVISIONAL PATENTS, 1906. 


JAN. 25, 


1688, Electromagnet cork extractor, 
road, Bootle, Liverpool. 

1691, Improvements in dyname-electric machines. 
von Ammon, 4, Beechfield, Higher Downs, 
Cheshire. 

1695, Improvements in and relating to automatic olectric 
signalling for use on electric tram, railways, or 
the like, Ohristopher John Spencer, Sanbridge-chambers, 
Bradford. (Complete specification. ) 

1699. Improvements relating to olectrically-fired internal 
combustion engines, Henri Pieper, 24, Temple- row, 
Birmingham. (Date applied for urder Patents Act, 1901, 
Jan. 24, 1905, being date of application in Belgium.) 
(Complete specification. ) 

Improvements in sectional ambulance stretchers, drair- 
cleaning tools, chimney-cleaning tools, pulling-through 
rods for electrical conduits, and the like. George 
Davis, Walter Davis, and Samuel Davis, 128, Oolmore-row, 
Birmingham, (Complete specification.) 

Improvements in telephonic apparatus, 
Graham, 46, Lincoln’s-inn-fielde, London. 

1713. Improvements in or relating to telephonic apparatus, 
Edward Alfred Graham, 46, Lincoln’s-inn-fields, London. 

Improvements in or relating to means or apparatus 
for supplying electric current to telephonic appa- 
ratus, Edward Alfred Graham, 46, Lincoln’s-inn-fields, 
London. 

1716, Improvements in or connected with electrolytic cells, 
Robert Hugh Forsythe Finlay and Archibald Henry Finlay, 
Norfolk House, Norfolk-street, Strand, London. 

An automatic electric fuse indicator for showing 
broken or blown fuses, Alfred Francis Webb, 167, 
Fentiman-road, Vauxhall Park, South Lambeth, London, 

Improvements in or relating to eleotric alarm devices, 
Alfred Loebl, 111, Hatton-garden, London. (Complete 
specification. ) 

Improvements in electric switches, Charles Arthur 
Allison, 52, Ohancery.lane, London. (The Empire Electric 
Stage Lighting Company, United States.) (Complete speci- 
fication.) 

1763. Improvements in or connected with electric batteries, 
William Holloway Fellows, Edward Thomas Pickup, and 
William Tice, 173, Fleet-street, London, 

Electrode for arc lamps. Oskar Konitzer, 27, Ohancery: 
lane, London. (Date applied for under Patents Act, 
1901, Jan, 23, 1905, being date of application in Germany.) 
(Complete specification.) 


Janey Barr, 11, Exeter: 


Siegfried 
Bowdon, 


1707, 


1712, Edward Alfied 


1714. 


1727, 


1728, 


1738, 


1766, 


c 
18 
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1786, 


i798, 


1796. 


1804, 


1810, 


1818. 


1830. 


1847, 


1852, 


1858. 


1867, 


1868. 


1878, 


1881. 


1901. 


1902, 


1514, 


1924, 


1925, 


1926, 


1927, 


1928, 


1944, 


JAN. 24, 

Protecting cap for the electrodes of sparking plugs, 
Jean Aldigier, 2, St. Stephen’s-mansions, Smith-equare, 
London. (Complete sp:cification, ) 

Improvements in and relating to driving gear for use 
with electric, petrol, or steam or like motors or 
engines. Frank Dougill, Suubrioge. chambers, Bradford, 

Anode suspender and rod and cable clip for trans- 
mitting electricity for use in the electro-deposition 
of metals and as connector in the use of electric 
light cables and the like. John Middleton, Hawesside- 
street, off London-street, Southport, Lanes. 

Improvements in and relating to electrical fuses, 
Arthur Cecil Livesey, 9, Tempest Hey, Liverpool. 

Improvements in or relating to means for rendering 
certain substances and materials waterproof, non- 
inflammable, and non - conductive of electricity. 
Herbert Davies Haigh, Percival Wheeler, and Walter 
Appleyard, 24, Norfolk-row, Sheffield. (Complete specifi- 
cation, ) 

Improvements in tumbler switches. Edward Thomas 
Davies, 11, Burlington-chambers, New-street, Birmingham, 
(Complete specification. ) 

Improvements in electric switches for electric traction 
on the surface-contact system, Robert D:own, 16, Great 
George-street, Westminster, London, 

Improvements in connection with the control of the 
electric circuits in systems of electric traction. 
Alfred Haworth, Queen Anne’s - chambers, Westminster, 
London. 

Improvements in or connected with electrical sparking 
or ignition apparatus for internal-combustion engines. 
Alfre1l Westmacott and Walter Frederick Thomas, Birkbeck 
Bink - chambers, Southampton - buildings, Chancery - lan», 
London. | 

Improvements in apparatus for measuring tempera- 
tures by electric resistance thermometers, Siemens 
Bros. and Co,, Limited, and Alexander Gordon, Birkbeck 
Bank - chambers, Southampton - buildings, Chancery - lane, 
London. (Complete specification, ) 

Apparatus for generating and utilising electric energy. 
William Speirs Simpson, 173, Fleet-street, London. 

Improvements in and relating to electrically-operated 
signals for railways, tramways, and the like. The 
Allgemeine Elektricitéts-Ges., 83, Oanncn-street, London, 
(Date applied for under Patents Acb, 1901, Jan. 25, 1905, 
being date of application in Germany.) (Complete speci- 
fication.) 

Improvements in and relating to submarine telegraph 
cables, Edward Stallibrass, 525, High Holborn, London, 

JAN, 25. | 

Ammeter switch, Albert John Moone, Engineer’s Depart- 
ment, London and South-Western Riilway, Waterloo Station, 
London, 

Improvements relating to electrical fuses and boxes 
therefor, Verity’s Limited and Arthur Edgar Gott, 11, 
Barlipgton-chamters, New-st eet, Birmingham, 

Improved interrupter for electrical ignition on cycles 
driven by internal-combustion engines, John Joseph 
Barter and Light Motors, Limited, Braemere, Luckwell-lane, 
D3dminster, D -istol. 

Improved contact breaker for the electrical ignition of 
internal-combustion engines, John Joseph Barter and 
Light Motors, Limited, Braemere, Luckwell-lane, Bedminster, 
Bristol, 

Improvements in or connected with apparatus for 
protecting telegraph and like lines from the effects 
of lightning discharges. John OC. Fuller and George 
Fuller, 55, Chancery-lane, London. 

Electrode for storage batteries. Thomas Alva Edison, 
25, Soutbampton-buildings, London, (Date applied for 
under Patents Act, 1901, Nov. 2, 1905, being date of 
application in United States.) (Complete specification. ) 

Storage battery electrode. Thomas Alva Edison, 23, 
Southampton-buildings, London, (Date applied for under 
Patents Act, 1901, March 30, 1905, being date of applica- 
_tion in United States.) (Complete specification.) 

Process of making metallic films or flakes, Thomas 
Alva Edison, 23, Southampton - buildings, London. (Date 
applied for uncer Patents Act. 1901, March 30, 1905, 
being date of application in United States.) (Complete 
specification, ) 

Electrode mass for storage batteries and process of 
forming the same, Thomas Alva Edison, 23, Sonth- 
ampton-buildirgs, London. (Date applied for under Patents 
Act, 1901, March 30, 1905, being date of application in 
United States.) (Complete specification.) 

Storage battery electrodes, Thomas Alva Edison and 
Jonas Walter Aylaworth, 23, Southampton - buildings, 
London. (Date applied for under Patents Act, 1901, 
April 28, 1905, being date of application in United States.) 
(Complete specification.) 

Improvements relating to systems of laying electric 
conductors, John Somerville Highfield, 322, High 
Holborn, London, ; . 


I 
1934, 


1945. 
1946 
1917. 


1961, 


1963, 


1968. 
1989 


1992, 
2014, 


2019, 
2027. 


2037. 
2064. 
2065, 


2066. 


2067, 


2072. 


2100, 
2129. 


2151. 


2153. 
2156. 


2158, 


Improvements in and relating to arrangements for 
telephone sorvice systems and methods of oporating 
the same, Wilhelm Onnesorge, Thanet House, Temple 
Bir, London. (Date applied for under Patents Act, 1901, 
Jan. 28 1905, being date of application in Germany.) 

. (Comp'e‘e specification.) 

Improvements in safety devices applicable to electric 
high-tension direct-current systems, John Somerville 
Highfield, 522, High Holborn, London. | 

Improvements relating to high-tension direct-current 
electric systems, John Somerville Highfield, 522, High 
Holborn, London, 

Improvements in or relating to systems of direct- 
current electric supply. John Somerville Highfield, 
622, High Holborn, London, 

Improved pole for supporting electricity transmission 
lines and the like. Marius Kastler, 46, Lincoln’s-inn- 
field, London. (Date applied for under Patents Act, 1901, 
April 1, 1905, being date of application in Switzerland.) 
(Complete specification.) 

Improvements in or relating to electricity meters, 
William Morris Mordey and Guy Carey Fricker, 46, 
Lincoln’s-inn. fields, London. 

JAN, 26. | 

Improved process for the electro-deposition of alloys. 
Sherard Osborn Cowper-Coles, Grosvenor-mansions, Victoria- 
street, Westminster, London, | 

Improvements in self-recording electric meters, Arthur 
William Brown, 16, Whitehall Park-road, Gunnersbury, 
London. 

Improvements in electrical apparatus for lighting gas, — 
Henry Nehmer, 56, Clifton-street, Finsbury-square, London. 

Improvements in electric arc lamps. Gregory Douglas 
Mantle, 88, Chancery-lane, London, "NÉ 

Improvements in and connected with electric rolays 
and recorders. Herbert. Watson Sullivan, 19, Great 
Winchester-street, London, 

Improved method and means for controlling electro- 
magnets and the like, Henry Charles Edward Jacoby, 
21, Finsbury-pavement, London. 


Improvements in trolley wheels for collecting and 
conveying electric current to trams and like 
electrically-driven vehicles. Israel Hey and Thomas 
Broadbent, Fife House, Kingston-on-Thames, | 

Improvements in and relating to signalling systems, 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (General Electric Company, United 
States.) | 

Improvements in and relating io electric controllers. 
The British Thomson- Houston Company, Limited, 83, 
Cannon-street, London. (General Electric Company, United 
States, ) 

Improvements in and relating to insulated conductors 
and winding suitable for use in the construction of 
transformers, dynamos, and other electrical appa- 
ratus, Arthur Francis Berry, 46, Lincoln’s-inn-fields, 
London. 

Improvements in the construction of electromagnets, 
Arthur Francis Berry, 46, Lincoln’s-inn-fields, London. | 

Improvements in electric radiators or heaters, Sherard 
Osborn Uowper-Coles, 4, South-street, Finsbury, London, 

JAN. 27, 

A new form of olectroscope for measuring X-ray 
radiation, Herbert Charles Newton, 3, Fleet - street, 
London. 

Improvements in electric resistance elements, Alfred 
Julius Boult, 111, Hatton garden, London, (Albert L, 
Marsh, United States.) (Complete specification.) 

Improvements in rotating magnets for dynamo-electric 
machines, The Hon, Oharles Algernon Parsons, George 
Gerald Stoney, and Alexander Henry Law, 18, South- 
ampton-buildivgs, Ohancery-lane, London, 

Improvements in and connected with hoisting apparatus 
for electric arc lamps. Justin Neu, 18, Southampton- 
buildings, Ohancery-lane, London. 

Improvements in poles for wireless signalling. Michel 
Z:lensky, 18, Southampton - buildings, Chancery - lane, 
London. (Complete specification.) 

Improvements in and relating to electric measuring 
instruments, The British Thomson - Houston Company, 
Limited, and Frank Holden, 83, Cannon-street, London. 


COMPLETE SPECIFICATIONS ACCEPTED, 
To be published Feb, 15, 
1904, 


28147, Electric vapour apparatus, specially electric lamps of 


1221, 
1321, 
1482, 


the character known as electric vapour lamps, or 
vapour arc lamps, Bastian. 


1905. 
Electric meters, Atkinson, 
Railway electric signals, Huff, 


Electrical contact makers and breakers, Noble, 
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14824, Electrical contact makers or breakers, Noble. 
(Date applied for under Rule 5, Patents Rules, 1905, 
Jan, 25, 1905.) 

2299, Electroliers and electric wall bracket, Shilvock. 

2691, Electric signalling systems and apparatus therefor. 
British Thomson- Houston Company, Limited. (General 

| Electric Company.) 

4075, Transformer for electric metal worbing apparatus, 

Wise. (Thomson Electric Welding Company.) 

4497, Brakes for electrically-driven machinery, Hunt, 

7111, Magneto-electric generators, Gianoli and Persin. (Date 
applied for under International Oonvention, April 14, 1904.) 

9783. Construction of electric arc lamp. Diamant and Chiesa, 

10265, Electrical switches, Griffin, 

11012, Terminals for electric cables, Codd. 

14782, Electric welding apparatus, Lake, (Clinton Wire Oloth 
Company.) 

14889, Insulating sleeves for electric wires or cables at a 
high potential. Ooridori, 

15819. Automatic electric circuit breakers, Lionel Robinson 
and Co., Limited, and Adams. 

16300. Enclosed daynatio«clóctrto machines for effecting the 
ventilation thereof, Siemers Bros, and Oo, Limited, 
(Siemens Schuckertwerke G. m, b, H.) 

21162, Telephone receivers and the like,  Dumiller. 

21833, Electromagnetie coils for treating live animal, live 
vegetable, or other objects, McIntyre. (Date applied 
for under International Convention, Oct, 29, 1904.) 

22820. Omnibus electrical signalling circuits particularly 
applicable in telephony, Jacobs, 

24475, Appliances for carrying suspending globes for inverted 


incandescent gas, electric, and other lamps, Anderson 
and Anderson, 


COMPANIES’ STOCK AND SHARE LIST. 


Name, E Last price, 
Commercial and Industria], — £ g. 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 5-3 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 000 1 .. 3-8 
British Insulated and Helsby Cables, Ord., 1- 100, 000...... D. eds 7-74 
6 per cent, Cum. Pref., 1-100,000 ........... .... 5... 58 61 xd 
— —— 44 per cent. Mortgage Debentures .............. 100 .. 105-106 
British Thomson-Houston Co., 44 per cent. lst Mort. Deb. 
BLOG. Redi roe TE edes ce CHA URS E oe 100 .. 98-100 
British Westinghouse Elec. and Manuf. 6 per cent. Pref., 
275,001-375, e gC le ck Pc Ci 5 .. 13-24 
4 per cent. Mortgage Debenture Stock .......... 100 .. 17-82 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. - 
Non. Cum., 6 per cent. Pref. .................... a. eh 14-13 
44 per cent, 1st Debenture Stock ................ 100 .. 93-101 
44 per cent. 2nd Debenture Stock................ 100 .. 82-84 
Callender's Cable, Debentures.......... 0.0... cece cece eee 100 .. 1084-1104 
DPIDBIS - celeste idu ce epe ub sc tacts o .. 11-12 
5 per cent, Pref, 2ioxeecseetuo epepibbr ctr decis 5 .. 5855 
Crompton and Co. 1 0280 exec wocwx etes arse e dw E 13-24 
——— 5 per cent. Debentures.................eeeee eese 100 .. 95-98 P.C. 
Edison and Swan United, ** A" Shares, 1-99,261 .......... oer 12-18 
——— ** A” Shares, 0l- 017, LSS. jus mae 24-23 
——— 9 per cent. Debentures........ 0... cece eee ee ene 100 .. 92-97 
—— — 4 per cent. Deb. Stock, Red. ...................- 100 .. 8688 
Electric Construction, Nos. 1 to 112,100 9 Gree sia ise Horas oe 2 .. à-d 
——— 7 per cent. Cumulative Pref. ........ scc 2 uu 2-25 
4 per cent. Perp. 1st Mort Deb, ................ 100 .. 90-95 


Ferranti Limited, o per cent. Ist Mort. Deb. Stock, Red. 100 zx 90-95 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 94-98 


4 per cent. 1st Mort. Deb. Stock ................ .100 |. 96-100 
W, T. Henley's Telegraph Works, Ordinary .............. B us 18-14 
——— 14 per cent. Preference............ ccc cece ee eee B .. tiU 
4} per cent. Debentures .................... e 100 .. 109-111 
India Rubber, Gutta Percha, and Telegraph Works V vues 10 .. 184-194 
— —— 4 per cent. Debentures...........c ee eee cce. 100 .. 99-102 
Parker, Thos., Limited, Ordinary .................... eee 10 .. 10-104 
Telegraph Construction and Maintenance................ l2 .. 544-55% 
——— 5 per cent, Bonds .......... secco hh 100 .. 100-102 
Electrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary .................. s 10 .. 128124 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 104-102 
6 per cent. Cum. Second Pref., 15, 001-22,500 .... 10 ..  ll3-12; 
44 per cent. Debenture Stock, "Red..... cssseeeee 100 .. 105-107 
Bromley (Kent) Electric Light and Power Co. .......... 5 .. 54-59 
44 per cent. 1st Debenture Stock, Red, .......... 100 .. 1402-105 
Brompton and Kensington, Ordinary .................... o .. ei 94 
per cent. Preference ...............el cece een 5 .. 8&9, 
Calcutta Electric Supply A Ordinary, Nos, 1-60,000 . B us 84-94 
Nos. 60,001: 80,000. 1... iussis re trace uN ex hr enn 5 a 83-94 
Cambridge Electric SO Company, £10 Ord. .......... 8 .. 124-1354 


Central Electric Supply, 4 per cent. Guar. Deb. Stock . 100 .. 102-105 
Charing Cross, West End, and City Electric Supply, Ord., 


1:8) 000 sh wit stag oc ea tor pr dig teu ed cu NEA Seta. 5 .. 90164 
44 per cent. Cum. Pref., 1-80,000 ................ 5 ops 51-53 
—— 4 per cent. DebentureStock, Red. .............. 100 .. 101-105 
“City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 .. 48. AZ 
aii ditto (1903) 40,001-80,000.......... 55 us 43-45 
Chelsea hee SUDDIV. eah eti tene oe UE Lern JU us 5-6 
per cent, De AS ie ieu sue et RON E 100 .. 108-110 
City of Tan. Ordinary. Corolla Rev oredan DEEP PER 10 .. 11-12 
6 per cent. Cumulative Pref,......... Pado qe 10 .. 155-144 
——— 5 per cent. Debenture Stock ..................e. ro .. 122-126 
44 per cent. 2nd Deb, Stk. Prov, Certs, (all pd.).. 1 .. 100-102 
County of London Electric Supply, Ordinary ............ 20 s 84-94 
6 per cent. Cum. Pref, ................eeee eene 10 .. 124-18 
--—— 44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 109-112 
——— 45 per cent. 2nd Debentures Prov. Certs, ........ 100 .. 101-103 
Edmundson?’ Electricity Corporation, Ordinary, 1-50,000.. 5 .. 5-54 xd 
6 per cent. Cum. Pref. ..........cccsecceececcees D. 4a 9-05 
44 per cent. First Mort, Deb. . .... 100 . 104-106 xd 
Electric Li. & Traction Co. of Aust. ,6p.c. Cm. Pf, 1- -30, 000 5 .. 25 


p 
——— 5 per cent, Debenture Stock, Red, sasa oa assa es es 400 * 85-90 


Amount 


Name, paid. Last price 
£ £ 

Folkestone Electric Supply, Ord. Nos, 1-10,000 ....... E 54-52 

44 per cent. First en Stock, Bd. ee ons dues 100 101-104 xd 
Havana Electricity, 1-15,000 .......... esc ee cece ec cccece 10 84 A 
Hove Electric Lighting, Ord., 1:15,000 oclo lise ce du atte 5 84-89 
Isle of Wight Elec. Lt. and Pwr. En p.c. Db. Stk. Red. 100 100-105 
Kalgoorlie Electric Power and Lighting, 6 per cent. Cum, 

Pref, 1-150,000 ed oi eri a ea neno o sence eee roca eda 1 £l 
Kensington & Knightsbridge Elec. Lt., Ord., 1-21,000 . 5 104-114 
Kensington and Knightsbridge and Notting Hill, 4 per 

cent. Debenture Stock Red. ............ ccc cee «ese 100 101-103 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 92-105 
London Electric, Ordinary .................e eee ne $ 13-24 

6 per cent. Pref 1c osos iecere iarria Poser EE 5 43-54 
4 per cent. 1st Mortgage Dobenture Stock, Red... 100 98-101 
Metropolitan Ordinary, 100,001-300,000 .. ..............- 5 02-02 
44 per cent. Hirst Mortgage Debenture Stock.... 100 107-111 
44 per cent. Cum. Pref. ............ cece cece cece 5 OX C2 
——— 34 per cent. Mortgaze Debenture, Red........... 100 95.97 
Midland Electric Power Dis., 44 p.c. 1st Mort, Deb. . — 100-102 p.c 
Newcastle-upon-Tyne Electric Supply, Ordinary, 1-57,0° 9 5 8-85 
Cig. 01,01 0:75,000- 552 rea sa ate cade ta qr Ree 5 8-24 
5 per cent, Pref, CERO QOS xiii anean E Reine 5 64 6$ 
d0.,:9(010-19,000 ce doe da ate E ne canoe Tex 5 64-64 
Notting Hill Electric Lighting EE OE E E DD EG 10 134-144 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) .. 100 98 100 
Oxford Electric, Ordinary, 1-96 and 40-14,810 ............ 5 68 6g 
4 per cent. Debenture Stock .................. e. 100 99 101 
Royal Electrical Company of Montreal, 44 per cent. First 

Shares Mortgage Debentures . ................ eee 100 101- 103 

Smithfield Markets Electric Supply, Ord. 1-12,000 ...... 5 2-24 
——-— t per cent. Debenture Stock ...............eess. 100 76-£0 
South London, Ordinary ..........c. cc cece cee cn ce ern 5 (06-54 
South Metropolitan Electric Light and Power, Ord. ...... Ll 3x TÉ 
——— 7 per cent. Cum. Pref. .......... ccc ee cece ence l .. 15/16-1 7/16 
— —— 4} per cent. lst Mort. Deb............. eese 100 .. 105-108 
Ditto, Jude IWE ioci edi esr o pe CRI — — 
St. James’s and Pall Mall, Ordinary, 101-20,080 .......... 5 114 12i 
-——— 7 per cent. Pref, .......... ccc cee cece eher on 9 7-8 
ók per cent. DeD. 5s tye dirs teneri lainey ee 100 97 99 
Urban Electric Supply Co., Ordinary, 9-50-007 .......... 5 dg 4g 
5 per cent. Cumulative Preference, 50,001-80,000 5 0-54 
Westminster, Ordinary .......... cece cece cee ern 5 104-114 
— —— 5 per cent, Cum. Pref,, 110,101-158.291 .......... 5 og-tg 
Electric Tramways.— 
Anglo- AE lne; 54 per cent, Cum, Pref., 1-260,007 ...... axe .9 Eo 1/16 
Permanent 6 per cent. Debenture Stock, 1888.... 100 140-143 
Auckland Elec, Trams., 5p.c. lst Mor. Deb. Stk., "Red. .... 100 104-106 
Barcelona Tramways, Ord., 1-20,000 sea deaceccciatintea wees ax E 10 
5 per cent. Cum. Pref, Shares, 1-10,000 .......... 10 
5 per cent. Deb., Red., 1-600 ................... 100 — 
— —— 44 per cent. Red. Deb. DLOCE cu usada wale wees 100 .. = 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001-150,606.. 1 .. 15/16-1 
5 per cent. Cum. Pref. Shares, 1-59,594 .......... Eh us pula i 1/16 
Blackpool and Fleetwood Tramroad ...................- 10 .. 132138 
Brisbane Tramway Invest., Ord., 1-75,000 ................ 5 1-14 
—— 5 per cent. Cum, Pref., Nos. 1-75 56.0.0 Sapien a erase 5 53-44 
——— 44 per cent. Deb. Stk., ' Red., Prov, Certs. all pd.. 100 95-96 
British Columbia Electric Railway Co., Ord. Def, ........ 100 120-123 
Ord: Pref 2nd id sak ev s a MRE AS OOS 100 119-113 
5 per cent. Cum. Perpetual Pref. Stock.......... 100 108-111 
— —— 44 per cent. Ist Mt. Debs., Nos. 1-6,250, of £40each 40 103-105 p. o. 
—— — 44 per cent, Vancouver Power Deb............... 100 101-104 
British Electric Traction, Ord. 1-300,000 & "56, 001-90, 000 .. 10 84-88 
6 per cent. Cm. PE, 50,001- 60, 910.5 Saree arene te eee ee 10 104-11 
- 5 per cent. Perpetual Debenture Stock asd ... 100 119-121 
44 per cent. 2nd Deb. Stock .............. eee 100 98-100 
Buenos Ayres and Belgrano Trams................ ee eene 5 35-55 
— —— ** A? 6 per cent. Cm. Pf., 1-40,000................ 5 t 3.6 
—— “B” 6 per cent. Cm. Pf., 1-27,9500............ 5 C4 -E3 
—— 5 per cent. Deb. Stock, Red. .................. oe 100 105-10? 
—— Prov. Cert., all paid ....... cesse ee ern rt 100 101-104 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .... 100 96-98 
Calcutta Tramways, 1-102,268 ......... cessere 5 95-10 
44 per cent. 1st Deb. Stock, Red. ................ 100 101-106 
Cape Electric Tramways, Nos. 1-480,000 ............ eee H &li 
City of Birmingham Tramways, 5 per cent. Cum, Pref. .... 5 4354 
4 per cent. Ist Mortgage Deb., 1-3000 C17) eus 100 102-104 
Colombo Electric Tramways and Lighting, 5 per cent. 1st 
Mortgage Debenture Stock, Red. .................... 100 102-104 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 144-154 
— —— 6 per cent, Cum, Pref, ....... eeclesie 10 15-16 
4 per cent. Debentures ............... eese ne 100 100-102 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 123-143 
—— 6 per cent. Pref., Nos. within I:60:0C0...... reus 10 144-154 
54 per cent. Mort. Debs., 1-5,000 Bed 100 94-97 
Imperial Tramways, Ordinary ...............- eee erre all 18-19 
6 per cent. Cum, Pref. 4.1... e ras de Env al .. 14-141 
44 per cent. Deb. Stock ........... eee 100 108-110 
Isle of Thanet Electric run a and Lighting, 5 per c. 
Cum. Pref., Nos. 30,001-60,000 .......... eee nnn 21-23 
4 per cent. Ist Mt. Db. Stock, Red. .............. 100 82-87 
Kidderminster and District Lighting and Traction, Pref.. 5 8-84 
London United Trys. (1901), 5 per cent. Cum, Pref,........ 10 €2 94 
4 per cent. lst Mt. Db. Stock, Red. .............. 100 97-1U0 
Madras El&. Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 100 101-105 
Metropolitan Elec. Trams., Defd., 1,000,001-1,314,016 TEE: 7/32 -3/32 
—— 5 per cent. Cum. Pref., 500,001-1,000,000.......... 1 1-1 1/16 
44 per cent. Deb. Stock, Red..................... 100 101-106 
Milwaukee Electric Rail and Light, 5 per cent. 50-yr Cons, 

Mort, Bonds, 1926, 1-5,500 and 7,001-8,000 ............ $1,000 104-106 

Montreal P ab Rail, Sterling 5 per cent. (Mort.) Deb., ia 
—— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ : 100 102-104 
New General Traction, 6 per cent. ‘Cum. Pref., 1-10,000 and 

53, 00 T= (OO a osea Te tv dh OEC TRUE DS oet a A -l4 

Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 12 
—— b per cent. Cum. Pref. ............... ecce een 10 .. $35 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 104-107 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 .. 83-94 

5 per cent. Cum. Pref,, 1-20,000 ................ 10 .. 92-104 
44 per cent. Debenture Stock ................ eee 100 .. 105-106 
South Lancashire Electric Traction and Power Company— 
£250,000 Ordinary uius yeu es hat ERR n Eus e 1 
£101,132 6 per cent. Preference .................. Lis «aie 1 
—— £597,170 44 per cent. Debenture Stock........ 100 p.c, .. 100 p.c 
Electric Railways.— 
Central London, Ordinary .........sseceeees rT ee Tee . 95-97 
See wished a VAN en pads ee Ghee .. 101-106 
deferred . RE T EE teda cue is 86-89 
TES p. c, Deb. Stock (Prov. Script Certs., fully paid)... 100 =æ 110-112 
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Name. "ped. Last price, Name, S. Last price 
£ 
City and South London, Consolidated Ordinary .......... 100 .42-44 Telephones. — £ £ 
——— 4 per cent. Debenture Stock .................... 100 106-109 
9 per cent. Pref. Stock ’91...... 0.0... cee cece eee 100 120-125 National Telephone, Preferred............... eee 100 113-114 
aa 2 © n ,? c REM E A 100 117-120 Deferred Stob c icio avra ea ada ques 100 110-112 
» »c uxo POLI eum 06 2d a E 100 115-118 — —— 6 per cent. Cum. First Pref. ..............ueeeeee 10 13-15 
Liverpool Overhead, 5 per cent. Pref. .................... 10 10-104 ——— 6 per cent. Cum. Second Pref..................... 10 .. AA 
—— — Ordinary,.1-50,000.... 0... cece cece ce eccacecccecs 10 33-44 ——— 5 per cent. Non. Cum. Third Pre£f................. 5 .. OR 
— —— 4 per cent Mortgage Debentures, Red., 1-1,700., — 98-99 54 per cent, Deb. Stock, Red. ................ ee 100 994-1014 
Underground Electric Railways of London, 5 per cent. 4 per cent. Deb. Stock, Red. ................ es 100 .. 104-106 
Profit-Sharing Secured Notes ........................ — 38-93 Oriental Telephone and Electric Company ................ .1 ..165/16-17/16 
Waterloo and City, Ordinary ............. cene 100 96-99 6 per cent. Cum Pref, ................. ee eren es 1 .. 14-18 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Ld * 
Miles of 
Traffic Returns for Increase or ; Accounts for past year. 
week, decrease. uc a PEN Men 
Tine, E , aaa IINE Roocpts per à par 
i urren : Total | Passengers; Car miles | Pas- ar ile of | mile, 
Ending ete | favo egi year, 1905, | 1904. | Ending receipts| carried. run. enger| mile. | track. 
| m £ | z £ £ d. | d. g d 
Aberdeen Corporation .......... Ja». 27| 1,144 | 1,099 |+ 48] - 9792; 254 | 203 May 31) 64,071 | 15,530,351 | 1,879,728 |098 3114 | 2,512 “45 
Ayr Corporation .......... sees » al 175 161 {+ Uu — 8 8 » 15| 14,328 | 3,316 380 855,945 |1 971 | 1,880 ‘16 
Barking Corporation............ — — — — — 133| — - = = Ex oen " m 
Birkenhead Corporation ........ » 28 914 928 | + 16| — 439 |2353| 234 | March 21 90,029 | 11,145,551 | 1,309,903 |118 |1008 | 2,538b| 6°03 
Birmingham Corporation ...... „ 21 389 23) |} + 59 — 2 2 » Sl] 17,135 | 4,709,738 266,526 86 |14:5 8,866 | — 
Blackburn Corporation ........ Dec. 27 | 1,070 | 1,007 | + 63| + 1,632 | 24 24 » 20] 48,875 | 8,661,720 986,953 {1°35 |1189 | 2,036 | 7:44 
Blackpool Corporation.......... E = = = = 17s | 17 , à — = — — = Ex = 
Black joolsPlestwood Trams..... Jan. 27 181 15 |- 2) — 87 | 164 162 Dec. 31 51,846 | 2,325,677 579,264 | 3528 {15°19 — 7:21 
Bolton Corporation ............ » £8| 1,765 | 165* | + 133] + 4,101 | 40 58 | March 31| 95,766 | 20,205,196 | 2,161,150 |113 10:65 | 2,394 | 6:14 
Bournemouth Corporation ...... » 24) 1,2:8 769 | + 463 — 16 82 | 16 82 »» Ol} 55,276 | 10,058,288 | 1,121,623 |132 |1183 | 3,226 | 719 
Bradford Corporation —— » Of} 8,870 | 5575 | + 225| — 3,227 | 96 77 » 1/23C,085 | 47,108,000 | 5,053,392 |1172 10:927| 2,396 = 
Brighton Corporation .......... » 28 708 739 |- SL} + 560 9 9 »  91| 90,553 | 11,321,160 | 1 152,828 | 1°06 10:48 | 2,914:8| 8:014 
Bristol Tramway Company...... » 26| 4,478 | 429 | p 14| — 514 | 514 | Dec. 31/259,799 | 45,312,373 | 6,127,135 | — | — = = 
Buruley Corporation............ » ál] 1,056 940 | + 116 — 10 60 | 10°60} March 31] — — — 1:52 |L0'56 | 2,768 | 818 
Burion Corporation ............ » 23 251 269 |- 10| — 1,485 84 84 » 1] 17,950 | 3,878,269 454,082 |1:07 | 921 | 2,068 | 6°76 
Cardiff Corporation ............ » 0| 2,018 | 1,777 | + 210 — 26 | — »  91|1112,209 | 24,134,365 | 2,770,049 |112 | 9:72 | 3,782 | 9:44 
Carlisle Tramways Company....} ,, 27| 151 25 | + 2) + 53| 85| 85| Dec. 31) 10,713 | 2,935,002 | 359,756 — |714| — | &18 
Central London Railway........ „ 27| 6850 | 7,200 — 359] — 1,127 6 6 s  $1347,588 | 44,875,547 | 1,281,214 |186 |6510 | 57,931 35:80 
City aud South London Railway.| ,, 29| 2978 | 2,994 |- 16|- 163 64 64 "EE = Pee E - = e 
Colchester Corporation ........ — — — — — 7 i nis = z em E = ire a 
Cork E. T and L Company ....| , 25 537 391 | + 6| + 5 | 154] 154 » 31] 24,895 | 5,814,376 882,256 |1:00 | 664 — | 469 
Darwen Corporation ............ „» 29 251 192 |} + 59| + 617 7°23 | 7-25, March 31) — — cus = = -— is 
Dover Corporation.............. Dec. 30 199 214 | - 13 EL 44 4s » OL) 11,250 | 2,853,200 281,345 94 | 9'49 | 2,500 | — 
Dublin and Lucan Electric Ry... Jan. 26 g0 99 |+ 1} - Sh 6% 3 Dec. 3 | 6,358 402,511 110,728. | 3°79 113-78 942 | 7°33 
Dublin U, T, ........... T » 46) 4,555 | 4,250 |+ (97) + 951 | 47 | 46 » 91/267,489 | 50,050,949 | 7,077,372 |123 | 907 | 5,691 | 555 
Dundee City Tramways .. ..... » 24) 931 766 | + 159| + 2,656 | 25 | 25 May 15) 44,695 | 1',611,525 | 933,006 90 LL49 | 1,943 | 713 
East Ham Corporation.......... » 47) 797 607 | + 190 + 4.957 | 25 | 25 | March 31) 36,652 | 13,689,658 | 963,816 | -64 |1018 | 2,994 | 6 79 
Glasgow Corporation............ » 21| 15,160 | 13,634 | 4 1,925 | 433,424) 1443 | 143 May 5$1/756,480 |195,767,519 |17,915,595 — |1012 = — 
Gloucester Corporation ........ o 2} 209 195 |+ 16 -— 9 54 E a oe ES = m =F um 
Halifax Corporation ............ » 24| 1,227 1,103 | + 125| + 41852 | 354 35 | March 31| 74,019 | 17,849,642 1,540,707 — |1153 | 2,085 | 8-56 
Huddersfield Corporation ...... » (| 1,259 | 1,128 |+ 137| + 3,222 | 35 35 » Sl} 69,938 | 12,838,150 | 1,666,262 | 124 | 9-71 | 1,925 | — 
Hull Corporation Xe didi sue » af} 2,14) | 2001 |+ 144| + 11817 | 27 26 » 91112,6001 | 27,102,921 | 2,910,698 | 1 929 — 8542 
liford Corporation .............. — p — — — e 104 s: bu E e -— I Shy 
Ilkeston Corporation............ 5» 8i 105 91 |- 14|-— 769) — 9 m M a TN = EN - 
Kirkcaldy Corporation ..... saraf y, A1 177 I7Lj+ 6 = 74 74 May 15) 12,201 | 3,632,855 432,536 775 | 6:019 — 7'649 
Leeds Corporation ,...........«. » 27) 5,478 | 5,093 | + S85) + 8,279 | 89 | 89 | March 25/298,233 | 64,223,656 | 7,121,088 1:10 1002 | 3,351 | — 
Leicester Corporation ....... e| os 5| 199 | 1,672 + 26} + 1,9501 | 42 — Dec. 31| 26,011 | 12,039,252 | 1,229,507 |1 9-79 Es 4:82 
Liverpool Corporation .......... » 20110214 | 9,278 |+ 936| + 1,657 | 103 | 103 » 91/547,625 116,642,663 12,166,419 = ES 2 = 
Liverpool Overhead Railway ....| ,, 28| 1,59) | 1,401 |- 62| — 25h] 657| 657| June 30 81,502 | 11,171,865 | 1,024,275 — — — 
London County Council ........ » 13| 13,987 | 12,629 | 431,5 7 | 481,955 | — = M = = - " "m E = 
Lowestoft Corporation .......... Dec. 9| 129 133 |- 4 = 6 9& | Sept. 50| 14,511 | 3,128,867 | 359,435 |108 | 9:68 | 2,638 | 6-48 
Manchester Corporation ©... Dee. 23| 15459 | 11,005 | +2239) 24257 | 149 | rats | March ailearseo [aep |g BAR, [ESS hoas | BED | z 
aucnester UCOrporavlon ........ Cc. n y” 3 arc : ; : à : x A M 
Metropolitan District Railway..|Jan. 28| 8,013 | 7,495 | + 81:8| + 2,031 | a | — | | — dé s 5,1 19 |1075 | 4,299 | 6:99 
Metropolitan Railway .......... » 28 | 16,638 | 16,877 | - 239) — 173 | 70,*, — ES E = 2 — T a m 
Nelson Corporation ........ vete i. epe ed 119 S7 jt 22); + 634) — 23 » ól 6,159 | 1,932,647 906,358 92 | 714 | 2339 | — 
Newcastle-on-Tyne Corporation.| ,, 27! 3623 | 3,553 | + 7o] + 4,423 | 50 | 45 » 51/197,849 | 45,069,954 | 4,526,152. 1-07 |10-98 | 3,957 | 7-01 
Newport (Mon.) Corporation....| ,, 27 £28 C88 | + 40| + 695 | 32 32 — = = z3 = = "EN Ex 
Oldham Corporation ............ Dec. 213 | 1666 | 1268 | + 407 — — | 34 » 25) 65,553 | 13,466,245 | 1,504,740 |136 1045 | 1,886 | — 
Portsmouth Corporation ........ Jan. 1*| 1,565 | 1.455 | + 100| + 1,361 | — 29 »  él| 95,702 | 19 625.329 197.499 ‘ 63 ex E 
Reading Corporation............ » 18 603 535 |} + of] — 477 = 354 » à — nas uh 1417 Ho: = m 
Boohoslo Cor poration: sirde pede Uc 25) 88| 34|+ 44) — 64 | 44) ,, 50114881 | 2837,110 | 386,547 |124 |924| 1,102 | 7-92 
Rotherham Corporation ........ "m Hs EE gx = 9k | 72) 4, 5l 23,569 | 5,251,472 | 593,054 |107 |953 | 2612 | 7-49 
Salford Corporation. ai niriana |Jan. 22| 4,070 | 5,000 | + 230) 411,162 | 703) — » 91215111 | 39,213,560 | 4,884,590 | 1:28 |10-29 — — 
Scarborough Tramways Co. ... zm a = -- = ees 44 um ia se ER, T bid = E 
Sheffield Corporation .......... » 28) 4944 | 4,393 | + ESL] 41255! | 653 | 521 » 29,230,565 | 63,952,283 | -6,043899 | 903 | 9:543 « 
iea a catus » 2| 88| '86|- 8j- wo} —| 18 | , 349365 | 9.294772 | T0859 12r mog) 559 | Sa 
Southend-on-Sea Corporation....| ,, 24 216 198 | + 48| + 1,000 | — 9 "Wo NES = — = = m _ 
Stockport Corporation .......... „ 19 737 385 | + 352 ius = 104 uo OLR ues n n = De _ a 
Sunderland Corporation ........ » ¿8| 1,25) 1,107 | + 118| + 2,506 | £0 20 » l| 64,858 | 15,364,463 | 1,495,685 | 1:004 |1036 — ‘37 
Swindon Corporation .......... » 24 153 149 |+ 9 — — 44 » Sl! 4,937 | 1,315,757 | 102,751 |087 |11°53 1,371 p 
Wallasey U.D C. ................ is. cel 672 609 | + 63| + 14901 |11:85 105 » 1] 38,768 | 7,412,881 778,851 : : 7 
Warrington Corporation ........ n 25] 329 235 |+ 2} + 923) hl — » 1| 17,057 | 4,418,225 AU el 10 1 9 3,271 T 5 
West Ham Corporation ........ » 25| 1,814 | 1018 |+ 795 — 46 | 862 51) — | 15,773,742 37,165 "a = | 
Wolverhampton Corporation...  ,, 25| 698 | = e = = T4 » l| 36,757 7,666,786 S S08 — 110-398) - 
* Including steam trains, — tAnd 98 miles of interlacing track, «Train mile, Per mile of single track, — AHalf-year's figures, 
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NOTES. 


members of the students’ section will hold their second 
annual dinner at the Holborn Restaurant, Holborn, W.C., 
on Thursday, Feb. 15, 1906, at 7 p.m. The honorary 
secretaries to the Dinner Committee are Mr. Ernest W. 
Moss and Mr. H. W. Taylor. On account of the dinner, 
the ordinary meeting which was to have taken place that 
evening has been postponed. - 


Congress of Applied Chemistry.— Tho sixth Inter- 
national Congress of Applied Chemistry, under the patronage 
of H.M. the King of Italy, will be held this year in Rome 
from April 26 to May 3. At the last congress in Berlin, 
Rome was chosen as the site of the sixth congress, An 
organising committee was formed in Italy to ensure the 
success of the congress, and in this purpose it has met with 


- the active co-operation of the Italian Government, A | 


pamphlet has been sent round containing all information 
requisite for applicants who propose to attend the congress. 
The president of the organising committee is Signor 
Paternó, and the general secretary is Signor Vittorio 
Emanuele Villavecehia, from whom information may be 
obtained. 


Price of Electricity in Calcutta —It is reported 
in the Indian technical Press that the Corporation of 
Calcutta will shortly be asked to consider a new agreement 
which the Government proposes to make with the Calcutta 
Eleetrie Supply Corporation in abrogation of all previous 
licenses. It is to be hoped that advantage will be taken 
of the opportunity to negotiate for a revision of rates to 
the public. The latter complain that the rates which they 
are charged are too high. It is pointed out that when the 
corporation commenced its operations there was reason 
for allowing them to charge up to a fairly high rate, as the 
demands of the city could not be easily estimated, but now 
when electricity is almost as much a necessity as a water 
supply, it is claimed that the limit should be placed at a 
lower figure. | 


Iron and Steel Institute —We are informed that 
the annual general meeting of the Iron and Steel Institute 
will be held at the Institution of Civil Eogineers on 
Thursday and Friday, May 10 and 11, 1906, when, in 
addition to the ordinary business, awards of the Carnegie 
research scholarships will be announced. In order to be 
. included in the voting list at the general meeting, applica- 
tions from candidates for membership of the institute 
must be submitted to the council before Friday, March 30. 
In place of the ordinary autumn meeting, a joint meeting 
of the American Institute of Mining Engineers and of the 
Iron and Steel Institute will be held in London on 
July 2529, The Lord Mayor of London has consented 
to act as chairman of the London Reception Committee, 
and will give a conversazione at the Mansion House on 
the evening of July 24. The annual dinner will be held 
in the Grand Hall of the Hotel Cecil on Friday, July 27. 
A programme of the visits and excursions to be made 
during the meeting will be issued when the arrangements 
are sufficlently matured. The members are invited to 
take part in the sixth International Congress of Applied 
Chemistry to be held in Rome from April 25 to May 3. 
One of the sections of the congress is devoted to 
metallurgy, and among the excursions will be one to the 
ironworks of the Island of Elba. 


Electrolyte Tube Furnace.—4At the meeting of the 
Faraday Society on Jan. 30 Dr. J. A. Harker gave a 
demonstration of a solid electrolyte tube furnace. The 
. furnace was designed for uses in which the presence of 


hydrocarbons or other reducing gases, inseparable from a 


| carbon tube furnace, was undesirable. It has, in particular, 
Institution of Electrical Engineers. — The 


been used for calibrating thermo-couples and determining 
the melting point of platinum, which the author gives as 
1,703deg.-1,713deg. C. The furnace is practically an over- 
grown Nernst lamp, consisting of a tube made of a mixture 
of Zirconia and 10 per cent. yttria, which is squirted 
through a die and then baked. The small type shown in 
operation was 2iin. long between the contacts. When 
taking one ampere at about 120 volts a temperature of 
1,600deg. C. was attained. The tube is made conducting 
either by heating direct or else by surrounding it with an 
external nickel heating coil, separated from it by a layer of 
pure zirconia, the combination forming a “cascade” type 
of furnace. Special attention has to be paid to the contact 
of the platinum leading-in wires and the tube. With 


regard to the mechanism of conduction through Nernst 
conductors, the author thought that a comprehensive and 


satisfactory theory was at present lacking. It was, how: 


ever, certain that the conduction was electrolytic, because 


by pumping away the atmosphere surrounding a Nernst 


glower to prevent recombination, a metallic filament could 


ultimately be obtained. 


Books Received,—The Schweizorischer Elektrotech- 
nischer Verein (Swiss Association of Electricians) have sent 
us à copy of their 1906 year book, which has been produced 
under the direction of Prof. Dr. W. Wyssling. The work 
is divided into three parts—the first containing the names 
and addresses and date of entry of its members, together 
with reports and minutes of its meetings. In the second 
part is included a number of technical communications, a 
report on patents, and various statistics. The above 
association, in conjunction with the Verband Schweizer- 
ischer Elektrizititswerke (Central Electrical Union of 
Switzerland), have issued, as an appendix to the year book, 
a volume of statistics relating to the electrical equipments, 
distributing systems and areas, and current generated at 
central stations in the year 1904. This volume has baen 
carefully compiled, and the information contained therein 
is set out clearly and concisely. Each of the volumes 
contain the German and French versions.—From Julius 
Springer, Berlin, we have received a copy of “ Die Prois- 
stellung beim Verkaufe Elektrischer Energie,” by Herr 
Gustav Siegel, the price of which is 43 —The American 
Physical Review for January, 1906, is the first number of 
vol, xxii., and includes among its interesting list of con- 
tents contributions on ‘Infra-red Emission Spectra,” by 
Mr. W. W. Coblentz; “The Equal Arm Balance," by Mr. 
H. V. Carpenter and Zolla E, Bisbee; in addition to the 
proceedings of the American Physical Society. 


Electrical Developments in Japan.—Electricity 
as an illuminant is making much headway in the * Land 
of the Rising Sun," and intelligence which reaches us from 
that quarter of the globe shows that our ally in the Far 
East does not fail to recognise its advantages. All the 
principal cities are now lighted electrically, and there is 
scarcely one whose population exceeds 10,000 inhabitants 
that depends upon other means for its illumination, 
Electric traction, too, continues to develop, and many of 
the towns are now equipped with electric tramway lines 
on the trolley system. Owing to the fact that the country 
is of a mountainous character, there are waterfalls to be 
found in abundance, and this naturally contributes to a 
great extent in the development of electrical enterprises. 
At present about 30 per cent. of all the electric plants 
are operated by water power. The country is also greatly 
favoured in possessing extensive coal mines, so that the 
cost of running steam-engines is not high. Among the 
large electrical enterprises of Japan may be mentioned 
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the Tokio Electric Light Company, which has a station of 
some 20,000 h.p. capacity at a distance of 20 miles from 
the capital. The Tokio Electric Power Company has an 
electric plant of no less than 40,000 h.p., and the municipal 
station of Tokio has a capacity of 2,500 hp. At Osaka, 
which is one of the leading commercial cities, there are 
several electric stations already running. One of the recent 
projects to be carried out by the Uji River Hydro-electric 
Company relates to installing a water-power plant at 
20 miles from Osaka, and it will use upward of 35,000 h.p. 


The Junior Institution of Engineers.—On Friday, 
Jan. 26, Prof, J. D. Cormack, B.Sc., delivered the honorary 
members’ lecture before this institution, taking for his 
subject ‘Notes on Boiler Trials.” After pointing out 
the objects and uses of such trials, he set forth the 
requisite balance-sheet and indicated the measurements, 
otc., necessary, and the chief statements to be made, 
proceeding to deal with the methods of starting, stopping, 
and conducting. Observation sheets and analysis of flue 
gases followed, and special reference was made to the 
system of conducting trials recommended by the committee 
of the Institution of Civil Engineers. As & supplement 
to the lecture a visit was paid on the following afternoon 
to the engineering laboratories of the University College, 
Gower - street, where Prof. Cormack demonstrated the 
methods of conducting a boiler trial, one being in progress 
at the time. All the various observations, measurements, 
and analyses necessary were shown. An interesting collec- 
tion of calculating machines, etc, was exhibited by Prof. 
Pearson, and Prof. Fleming’s electrical laboratory was also 
open to inspection. In the mechanical engineering labora- 
tory the whole of the apparatus was on view in operation. 

Steel. —Mr. R. B. Hodgson, A.M.I.M.E., of Birmingham, 
addressing the Coventry Engineering Society on “The 
Hardening and Tempering of Steel” on Jan. 19, 
dealt with the obtaining, by means of an electric 
. furnace and other appliances, of an actual heating curve 
of steel so as to find the recalescence points. He said 
a curve for any given grade of steel may be obtained by 
means of an electric furnace, a resistance pyrometer, and 
other methods. Describing the electrical resistance furnace, 
Mr. Hodgson said the heat was developed in a thin 
strip of platinum foil which forms a close winding upon 
the outside of the porcelain cylinder ; this cylinder is 14in. 
internal diameter. The platinum foil on the outside of the 
cylinder is lagged with very thick asbestos, so that when 
the ends are plugged with asbestos there is an extremely 
small loss of heat ; consequently it requires but a very small 
current consumption to maintain a high temperature within 
this porcelain tube. The furnace is designed fora maximum 
temperature of 1,400deg. C. (2,552deg. F.), and the maximum 
number of watts is about 5,000—that is to say, 4 h.p.— 
when working the farnace up to any desired tem- 
perature within the furnace capacity. The pyrometer used 
in connection with the apparatus for recalescence curves 
is a special type, practically the only difference being 
in the construction of the head; in all other respects these 
pyrometers only differ very slightly whether for use on 
recalescence, hardening, or annealing furnaces. They are 
of the electric resistance type, and depend upon the manner 
by which the resistance of a coil of wire is affected by its 
temperature. | | 

Institution of Civil Engineers.—At the ordinary 
meeting on Jan. 50 a paper was read by Mr. F. R Upoott, 
C. S.L, M.LC.E., on “The Railway Gauges of India." The 
author submited his paper for consideration with the object 
of obtaining opinions from those qualified, both from their 
past experience and their present. interests, to advance 
views on the various suggestions made. The principal 


points discussed in the paper related to the 5ft. 6in. 
and metre-gauge lines only, and were: (1) the possibilities 
of making a uniform gauge in India; (2) whether the cost 
and the confusion necessarily entailed in arriving at a 
uniform gauge would outweigh the advantages ; (3) whether 
the growing needs of traffic can be met by retaining different 
gauges, and treating each case on its merits as it arises. 
Mr. Upeott raised the question whether the metre-gauge 
system should be allowed to enter the great seaports of 
Calcutta, Bombay, and Karachi, and pointed out the neces- 
sity for the northern and southern metre-gauge systems 
being freely connected. Uniformity of gauge may be 
obtained, he said, by changing metre gauge to standard 
gauge, changing standard gauge to metre gauge, or by 
adopting a 4ft 84in. gauge. It was pointed out that the 
first method would give greater capacity and speed at 
considerable cost, the second method would give a lower 
capacity at a smaller outlay, while the third method would 
be more costly directly in money and indirectly by causing 
great confusion and intolerable delay to traffic. The ques- 
tion, therefore, seemed to be whether a single standard 
(5ft. 6in.) track should not be substituted for single metre 
gauge (3ft. 32in.) when the capacity of the latter has 
been outgrown, or whether in such a case the metre-gauge 
track should preferably be doubled. 


Power Factor of S.P. Commutator Motors.—A 
patent was granted last month in the United States 
relating to the improvement of the power factor of 
single-phase commutator motors. A non-inductive 
resistance is placed in shunt across the field winding of 
the machine, so that the field flux will lag behind the 
main circuit current, Under speed conditions the E.M.F. 
counter generated at the armature by its rotation through 
the . field flux will be in electrical time phase with the 
flux, and hence will lag behind the main circuit current. 
When the counter-generated speed E.M.F. forms a suffi- 
ciently large part of the total circuit E.M.F., the main 
circuit current will be in phase with the circuit E M.F., 
or it may be caused to lead the E.M.F. In the induction 
series motor, shown in the accompanying diagram, the 


current in the armature is in phase opposition to that 
in the compensating coils which is the vector sum of 
that in the field coils and the shunting resistances. The 
counter-generated speed E.M.F. at the armature is in 
time-phase (opposition) with the current in the field colls, 
and hence it is in lagging quadrature with that com- 
ponent of the armature current corresponding to the 
current through the resistances in shunt to the field coils, 
At a certain armature speed, depending upon the relative 
values of the currents in the field coils and in the shunt- 
ing resistances, the armature current is in phase with the 
circuit E.M.F., and the power factor is unity. Ata higher 
speed or with a decrease of the shunting resistance the 
machine takes a leading current from the supply system. 


Electricity in the Mine.—Mining is distinctly a 
field in which electricity can play a prominent part, and it 
is evident that the next few years will witness con- 
siderable progress in the application of electricity in that 
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direction. Although there may be differences of opinion 
as to the practicability of electric winding or hauling, it 
cannot bs questioned that the subject has entered the field 
of prastical politics, and is receiving the attention which 
it deserves. The matter has formed the 
innumerable discourses, lectures, and discussions, and it 
continues to be treated at meatings of various technical 
societies, At a recent meeting of the Northampton Institute 
Engineering Society, Mr. T. Y. Porter read a paper on 
“ Electricity as Applied to Mining.” He confined his 
remarks to a general description of the application of 
electricity to coal mining, and classified his subject under 
four heads: pumping, coal cutting, hauling, and miscellaneous. 
Each of these sections were considered in detail, and the 
type of machinery specially applicable thereto, with a few 
remarks as to its construction and accessories, were given. 
He went fully into the question of electrical coal-cutting, 
pointed out its advantages, and dealt with its cost in rela- 
tion to the older methods of coal-cutting. The motors used 
to drive coal-eutters are for the most part series-wound, the 
chief advantage gained being the increased starting power 
as compared with any other class of winding; they are 
generally multipolar, having four poles and two field coils. 
The author was of the opinion that the chain type of 
machine is the most superior to employ, and avoids dis- 
advantages which, he said, follow the use of dise or other 
types. Passing from electric hauling, he described three 
methods of electric firing—viz, high-tension firer and 
exploder, low-tension firer and exploder, high or low 
tension fuse, and the necessary current obtained from the 
lighting or power mains. He attempted to show, with 
much success, that electricity is the most economical and 
convenient method of working coal mines. 


German Consuls and Home Industries —About 
two years ago the German Government issued a circular 
to all its consular officers directing them to place them- 
selves unreservedly at the disposal of any of their 
countrymen, being manufacturers or merchants, who might 
seek their assistance. They were to give advice, or intro- 
ductions, or information ; in a word, assist the inquirer in 
all possible ways, Now a similar circular in more peremptory 
terms has been sent to these officials, and it is obviously 
the intention of the German Government to make their 
consular staff what may be called trade missionaries. 
Nor is the German consul to limit himself to being of 
all possible use to manufacturers and merchants who may 
invoke his assistance, and sending to the home Govern- 
ment the usual annual report. He is requested, says the 
Society of Arts Journal, to transmit any news of trade 
opportunities which may be of value to manufacturers 
and exporters the moment he is in possession of it. In 
this way it is hoped and expected that the German 
consul wili be of much greater assistance to German 
trade than he has been in the past, because he will 
be more active in the collection and diffusion of informa- 
tion useful to manufacturers and merchants at home. 
It might be of much advantage to our own home 
industries 1f similar instructions were issued from our 
Foreign Office. For as matters stand, the service to 
trade rendered by British consuls is mainly confined 
to their annual reports. There is sometimes great 
delay in the issue of these reports. For example, the 
supplementary report on the trade and commerce of Cuba, 
issued recently, dated Havana, Dec. 1, 1905, gives no 
figures later than those of 1903. Surely, in a report 
forwarded in December, 1905, it was reasonable to look for 
later figures than those of 1903. Apart from the annual 
report, and an occasional supplementary report, the British 
consul does little to assist British trade. Even when he is 


subject of 


willing and capable, the regulations more or less compel 
him to refuse information except through the medium of 
the Foreign Office. Instead of encouraging the consul to 
take the initiative, and be the active ally of the trader, his 
official superiors seem unwilling that he should have any 
direct relations with traders. Again, although certain 
Colonial officials have been designated to receive and answer 
commercial inquiries which may be addressed to them 
either by the Commercial Intelligence Branch of the 
Board of Trade or by British merchants and traders who 
may seek advice, it is to be feared that the answers given 
are of the baldest possible kind. The officials concerned 
mostly limit themselves to information touching their new 
departments, and Colonial secretaries and treasurers, and 
the like, are not necessarily, or even commonly, in close 
touch with the trade wants and opportunities of the 
dependencies in which they serve. 


Faraday Society.—At a recent meeting of this society 
Mr. E. B, R. Prideaux, M.A., B.Sc., contributed a “ Note 
on the Produetion of Ozone by Electrolysis of Alkali 
Fluorides.” He said that when a concentrated aqueous 
solution of hydrofluoric acid or of a fluoride is elec- 
trolysed, it is reasonable to suppose that the products 
of the action of nascent fluorine on the water will be 
ozone, hydrogen peroxide, or a hypofluorite. With regard, 
first, to the formation of hydrogen peroxide, he said he was 
able to confirm Pauli’s result and also his statement that no 
hypofluorite is formed. The production of ozone from 
aqueous solutions of K F and of H F might, conceivably, 
have some commercial importance, and it seemed desirable 
to analyse the anode gas and see how much ozone could 
actually be obtained in this way. Mr. Prideaux examined 


Grüfenberg's electrolysis of aqueous hydrofluoric acid, 


and said that by the silent discharge method it 
is reckoned that a gas may be obtained containing 
0'5 to 5 per cent, of ozone, while the highest recorded 
percentages he bad been able to find in the literature 
were 14°39 (Moissan, by the decomposition of water by 
pure fluorine) and 17°5 (McLeod, by the electrolysis of 
dilute sulphuric acid under carefully regulated conditions), 
Experiments were, therefore, tried to see if as much as 
3 per cent. of ozone could easily be obtained from aqueous 
hydrofluoric acid. This was not found to be the case, the 
percentage of ozone using a current density of 100 amperes 
per (dem.)? being 0°23. The electrolysis of potassium 
fluoride, continued Mr. Prideaux, is more promising com- 
mercially than that of hydrofluoric acid, since potassium 
fluoride solutions are both easier to deal with and do not 
lose strength so rapidly by evaporation and attack of the 
containing vessel as solutions of hydrofluoric acid. In the 
first experiments the potassium fluoride solution was con- 
tained in a U tube of thin glass coated inside with a 
mixture of paraffin and vaseline. The kathode was of 
copper, the anode of platinum foil. The hydrogen and 
oxygen were at first collected to make sure of the yield 
of gas, afterwards the percentages of ozone were calculated - 
from the number of coulombs which had passed. A 
tandem bubbler of potassium iodide solution was used 
to estimate the ozone. It was found afterwards that 
the ozone in no case got through the first bubbler, 
the second one was, therefore, dispensed with. The U 
tube was immersed in ice water. Varying the current 
density between 5 and 10 amperes per square dem. made 
scarcely any difference to the yield, which was, however, 
considerably affected by the duration of the experiment, 
falling off as this increased. The largest yield was 0°65 
per cent, of ozone in 20 minutes, the smallest 0:096 in 
4 hours 20 minutes. The current density in both these 
experiments was 10 amperes perdem, Variation of current 
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density from 5 to 10 amperes (10 experiments) made little 
difference ; increasing it to 120 amperes, however, much 
decreased the percentage of ozone, which now with half an 
hour’s run was as low as 0'1 per cent. It thus appears that 
the yield of ozone from saturated potassium fluoride solu- 
tionsat Odeg. is in all cases quite low, certainly not exceeding 
l per cent. 


Automatic Boosting.— An interesting discussion 
followed the reading of a paper on "A New Method of 
Automatic Boosting” by Mr. Max J. E. Tilney at a recent 
meeting of the Birmingham Local Section of the Institution 
of Electrical Engineers. Mr. H. Siddeley, in a written 
communication, referred to Mr. Tilney’s claim that his 


booster regulator was designed with a view to the use of. 


existing boosters, and doubted if the average booster was 
suitable as an automatic reversible, on account of the usual 
design not being satisfactory from a commutation point of 
view, say, when the full current was passing with no volts. 
. Most boosters to be found in any power station with a 
battery were of the non-reversing type, which would 
certainly be bad as an automatic. In all other systems it 
was found in practice that a laminated field made a great 
difference in the way the battery pieked up the peaks, and 
he eould not see why this should be different with Mr. 
Tilney’s method. Even if anyone should be fortunate 
enough to find his existing booster suitable, it would be 
cheaper to rewind the fields after the method used by 
Turnbull and McLeod, and certainly simpler than intro- 
ducing a new machine and automatic switchgear. He did 
not agree with Mr. Tilney that in practice his regulator 
with a solid field booster would pick up the peaks quickly 
enough, and thought that if he attempted this with a com- 
pound machine, the generators would certainly get most of 
the load. In Mr. Tilney’s method a very much larger 
proportion of the main current passed through the diverter 
than in other methods, and this would seem to tend to 
make this method more sluggish than the others, other 
things being equal The volts varying in fixed steps of 
three or four would also not give a gradual enough 
regulation when the battery was fully charged—i e., 
very nearly approximating to the voltage of the 
line, and would result in either too heavy or too 
light charges and discharges, either of which would 
be sgainst an even load being kept on the generator. 
Mr. Tilney, in his reply to Mr. Siddeley, said that he 
doubted if it would be possible to rewind a booster on the 
Turnbull and McLeod principle, unless the carcass was 
much larger than was needed in the first iastance, and also 
it meant putting the machine out of use while the altera- 
tion was being made, which might indirectly cost a not 
inconsiderable amount. As regarded the use of compound 
generators, he doubted if any system would prevent a 
compound generator from taking too much load when 
running with a battery, and he would never suggest the 
additional expense of the compound windings, As regarded 
aluggishness due to diversion, it did not appear to affect 
the apparatus as far as he could observe. He did not con- 
alder that a battery was approaching being fully charged 
till the cells rose to 2:5 volts, and at this figure much 
coarser regulation was permissible, as it took a much 
greater variation in volts to produce a change from, say, 
100 amperes charge to 200 discharge when the cells were 
up to 25 than was the case when the cells were at, say, 
2°2 volts This would be easily seen if one considered that 
the cells in question would stand up to 1'95 to 2 volts 
each when discharging at 200 amperes, and would, there- 
fore, for a 500-volt supply requira 20 t» 50 volts boost out, 
and would in one case take only about 28 volts boost in to 
charge at 100 amperes, and in the other would require just 


on 100 volts boost in. He had always found in practice 
that the higher the cells were above 2'2 volts the coarser 
could be the regulation whether by hand or automatically; 
but in the last case it was a question of must be, not could 
be, to get the best results. 

Complete Combustion —The theory of combusti: n 
has been so much expounded by different capable engineers 
and chemists that it is diffizult to understand why, in spite 
of this, modern power stations are still in trouble concerr.- 
ing it, and are continually in the courts for smoke nuisance, 
The greatest offenders have undoubtedly been boilers of 
the water-tube type, although if the conditions necessary for 
complete combustion are carefully considered when design- 
ing the furnace, there need be little doubt as to the results 
that will bə obtained, even with a low grade bituminous 
coal.  Furnaee designers, although fully alive to the 
necessary conditions, appear to have had difficulty in 
applying them, although Messrs. Babcock and Wilcox, 
Limited, have now introduced a furnace in connection 
with their boilers which complies with the necessary 
conditions, and gives highly satisfactory results. 


i D DON. Wee. 
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It essentially consists of a refractory arch or lining, 
which is fitted in front of the boiler, and covers con. 
siderably more than half the grate area, the whole grate 
being brought more forward than in the old design. The 
result of this arrangement is that the volatile constituents 
cf the fuel, such as hydrocarbons, which formerly rose. 
directly to the tubes and left the boiler as carbon monoxide 
(CO), an unburnt gas, are brought, immediately they leave 
the green fuel, in contact with the incandescent arch, along 
which they must pass, to the chamber beyond, where com- 
bustion is completed, the whole of the hydrocarbons being 
burnt to carbon dioxide (CO,), with the result that smoke 
is abolished and a higher furnace efficiently gained. The 
furnace can be hand fired, though it is obvious that the 
results will not be as satisfactory as with working with & 
chain-grate coking type of stoker, for the volatile matter 
given off intermittently and in large volume is not so easily 
dealt with as when worked in connection with a chain-grate 
coking stoker, and the gases given off continuously and in 
a much smaller volume. Objection has been raised as to 
the excess of air obtained when using chain-grate stokers, 
but this has been absolutely prevented in later designs, 
and analysis of the flue gases from several batteries of 
boilers working with these furnaces shows an average of 
12 per cent. CO,, with the entire absence of CO, which is 
indicative of complete sombustion. This type of furnace 
could be fitted to any type of water-tube boiler, and would 
no doubt be efficacious in considerably abating the smoke 
nuisance. . | 
Electric Driving of Ring Spinning Frames.— 
Electrieal developments in spinning mills, which from time 
to time have been reflected in our columns, are being 
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followed with keen interest by motor manufacturers, who 
in some cases are designing equipments specially adaptable 
to mill machinery. To say that the utilisation of elec- 
tricity in this direction will become more general than is 
is at present may seem to iterate a troism, but the pace of 
its extension will ba regulated by the inventiveness of 
designers of electrical machinery, and it needs no gift of 
prescience to foretell that the accruing benefits will be 
reaped by those in the van of progress. The fragility of 
the materials operated upon by machinery in the textile 
world renders it essential that the inberent qualities of the 
latter should ensure smoothness of running with a mini- 
mum of friction, Millowners find that as a factor in 
securing this, electric driving is far in advance of any 
mechanical motive force. Bearing this in mind, we turn 
with interest to a well-illustrated catalogue describing the 
motors built for this purpose by Messrs. Brown, Boveri, 
and Co., Limited—a firm which has taken a special interest 
in the driving of textile machines. In the earlier types of 
motors in vogue objectionable features presented themselves 
in starting and control, and, as the motors had no ventila- 
tion, they were ribbed so as to cool down as quickly as 
possible, while there was the possibility of false manipula- 
tion of the starting resistance. In their new construction 
Messrs. Brown-Boveri have overcome these difficulties ; 
the motors were built speciaily, and were totally enclosed, 
without artificial ventilation and with starting apparatus, 
fuses and compulsory arrangement for switching on and 
off, lifting the brushes from the collector rings and short- 
circuiting the latter attached. To starb his spinning frame, 
the workman had, therefore, only to turn a hand-wheel. 
As the starting current was much higher than the 
normal current, the starting apparatus was so arranged 
that the fuses were automatically short -circuited 
until the motor had reached its normal speed. A 
later design of ring spinning motor was supplied with 
an interior ventilation in order to lower the cost of con- 
struction. Of interest, too, are the trials made by Brown, 
Boveri, and Co., Limited, with a single-phase motor for 
driving a ring spinning frame; the chief feature of this 
motor is that the speed can be regulated by simply shifting 
the brushes—7.¢., moving a lever—without affecting the 
efficiency of the motor, The object of these trials was to 
find at which speed the production of yarn was greatest. 
The trial proved that an increase in the speed during the 
“starting period” caused an increase while a decrease in 
the speed caused a decrease in the breaking of the thread. 
It seemed from the tests that 500 r.pm. to 550 r.p.m. 
would be the right starting speed. After the first two 
minutes, when the machine was well started, the speed 
was brought up to 750 r.p.m. to 785 r.p.m. for the “ main 
spinning period," which lasts from 10 to 12 minutes. 
Several tests showed that this speed caused no increase in 
the number of breaks, the quality of the yarn was 
not Influenced, and the spindles were somewhat tighter 
wound, which is an advantage. It was also shown that in 
the “finishing period,” which is the last two minutes, a 
speed of 600 r.p.m. to 650 r.p.m. was amply sufficient. It 
is obvious, therefore, that the driving of ring spinning 
frames with separate motors and ranging speeds is the 
right one, This, however, has not been usual, as the cost 
is higher than that of a transmission, but with a machine 
such as the single-phase collector motor the greater pro- 
duction would soon compensate the extra cost of installa- 
tion. In places where these are being erected the plants 
are fed from ordinary three-phase distribution nets, the 
motors being equally divided on all three phases. 


Royal Institution .—On Feb, 2 Prof. Silvanus P. 


Thompson delivered a discourse at tho Royal Institution | 


on “The Electric Production of Nitrates from the Atmo- 
sphere" He said that in 1781 Cavendish had observed 
that nitrogen, which exists in illimitable quantities in the 
air, ean be caused to enter into combination with oxygen, 
and Jater he showed that nitrous fumes could be produced 
by passing electric sparks through air. Although this 
laboratory experiment had undoubtedly pointed the way, 
though the chemistry of the arc flame had been investigated 
in 1880 by Dewar, and though Crookes and Lord Rayleigh 
had both employed electric discharges to cause nitrogen 
and oxygen to enter into combination, no commercial 
process had been found practical for the synthesis of 
nitrates from the air until recently. After referring, in 
paseing, to the tentative processes of Bradley and Lovejoy, 
of Kowalski, of Naville, and to the cyanamide and cyanide 
processes, attention was directed to the process of Birkeland 
and Eyde, of Christiania, for the fixation of atmospheric 
nitrogen, and their synthetic production of nitrates, by use 
of a spacial electric furnace. In this furnace an alternating 
electric arc was produced at between 3,000 and 4,000 volts, 
but under special conditions which resulted from the researches 
of Prof. Birkeland, the arc being formed between the poles 
of a large electromagnet, which forced it to take the form 
of a roaring disc of flame. Such a disc of flame was shown in 
the lecture theatre by a model apparatus sent from Christiania. 
In the furnaces, as used in Norway, the disc of flame was 
4ft. or 5ft. in diameter, and was enclosed in a metal enve- 
lope lined with firebrick. Through this furnace air was 
blown, and emerged charged with nitrie oxide fumes. 
These fumes were collected, allowed time further to oxidise, 
then absorbed in water-towers or in quicklime, nitric acid 
and nitrate of lime being the products. The research 
station near Arendal was described; also the factory at 
Nottoden, in the Hitterdal, where electric power to the 
extent of 1,500 kw. was already taken from the Tinnfoss 
waterfall for the production of nitrate of lime. This ' 
product in several forms, including a basic nitrate, was 
known as Norwegian saltpetre. Experiment had shown 
that it was equally good as a fertiliser with Chili saltpetre, 
and the lime in it was of special advantage for certain soils 
The yield of product in these furnaces was most satis. 
factory, and the factory at Nottoden, which had been in 
commercial operation since the spring of 1905, was about 
to be enlarged; the neighbouring waterfall of Svaelgfos 
being now in course of utilisation would furnish 23,000 h.p. 
The Norwegian company had further projects in hand for 
the utilisation of three other waterfalls, including the 
Rjakanfos, the most considerable fall in Telemarken, which 
would yield over 200,000 h.p. According to the statement 
of Prof. Otto Witt, the yield of the Birkeland-Eyde furnaces 
was over 500 kg. of nitric acid per year for every kilowatt 
of power. The conditions in Norway were exceptionally 
good for the furnishing of power at exceedingly low 
rates. Hence the new product could compete with 
Chili saltpetre on the market, and would become © 
every year more valuable as the demand for nitrates 
increased and the natural supplies became exhausted. 

On Friday, Feb. 16, Mr. W. C. Dampier Whetham will 
discourse on “ The Passage of Electricity through Liquids." 

A general monthly meeting of the members was held on 
the 5th inst, Sir James Crichton-Browne, M.D., F.R.S., 

treasurer add vice-president, in the chair. Miss Ruddle 
Browne, Dr. G. L. Findlay, Miss M. H. Pam, Mr. A Sutton, . 
Mr. L. ©. Wallach, and Miss I. K. Young were elected 
members. The special thanks of the members were 
returned to Dr. Hugo Müller, F.R.S., for a donation of 
£100, to Prof, J. A. Fleming, F.R.S., for a donation of 
£25, and to the Rev. J. H. Ellis, M.A., for a donation 
of £25 to the fund for the promotion of experimental | 
research at low d LE 
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THE LONDON POWER BILLS. 


In view of the fact that at the presenb moment not 
10 per cent. of the machinery in London is electrically 
driven, it is instructive to analyse the factors that will aid 
or militate against electric progress in the immediate future. 
Our electric motors are perfected and standardised We 
have factories equipped for turning them out in large 
quantities at rock-bottom prices, There are hundreds of 
contractors cutting each other’s throats in order to keep 
their men employed ; and yet more than 90 per cent. of 
our industrial machinery i in the Metropolis is still awaiting 
conversion. In spite of improvements in arc and glow 
lamps, hundreds of miles of our streets are still 
dimly illuminated with flickering gas. We believe 
that cheap energy alone will throw open wide the 
doors to electric powers. Cheap energy will not induce— 
it will compel the manufacturer to scrap his antiquated 
E movers, and convert his factory. This will be 
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will be seen, : are in most cases based on an annual charge 
per maximum kilowatt demanded, plus a flat rate per unit 


consumed. It is thus self- evident that the greater the 
number of hours during which the maximum demand is 
called for, the cheaper will be the price per unit over the 
whole period. The curves show the exact result of this. 
In certain well-informed quarters it is believed that the 
London County Council Bill has the best chance of passing 
into law this year. It is therefore of the very greatest 
interest to note that with load factors above 50 per cent. 

the price proposed to distributors by the Council is actually 
the cheapest, and on a 100 per cent. load factor reaches 
the astonishing minimum of ‘32d. per unit. With load 
factors ranging from 15 to 50 per cent. the offer made 
to Shoreditch by the Additional Power Company is the 
most favourable. From the curves it wiil be noticed that 
the two representing the latter company's proposal and the 
County Councils intersect at the 50 per cent. point, while - 
the agreement between the County of London Company 
and Stepney is a good third. The curve representing the 
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the one method whereby he can continue to compete 
with his rivals—the only alternative being to shut down 
his plant altogether. With what hopes do the Power Bills 
inspire us? What is it that the manufacturers and con- 
tractors are seeking in the mazo of clauses and sub-clauses 
that form the Bills? Simply this. They want to see a 

substantial reduction in the price per unit at the consumers’ 
terminals, for they know that the whole prospect of develop- 
ment of their business is bound up in this hope 

Our readers will, many of them, have studied with 
interest the articles in which we have dealt with the 
salient features of the measures that are to be brought 
before Parliament in the coming session. But the vast 
majority of engineers are not much interested in 
the legal technicalities that fill up so much space The 
one point that they are interested in—viz, the promised 
reduction in price—is wrapped up amongst so much other 
matter, and is hedged round with so many provisional 
clauses, that it is comparatively obscure. We think, 
therefore, that the curves we publish this week are unique, 
inasmuch as engineers generally can see from them at a 


0 E 25% 


glance exactly what they want to snow The prices, as | 


T5% 100% 

prices of the Additional Electrical Power Supply Company 
to consumers has a shape differing from the other, as it is 
based on another system of charging. 

We have referred to the question of street-lighting, and 
it will be seen at once that these proposals would com- 
pletely alter the existing outlook for electrical engineers. 
Assuming the usual average street-lighting load factor 
of about 45 per cent, it will be seen at once that energy 
will be supplied (ander the London County Council’s 
proposal) to the lamp terminals at ‘5d. per unit, allowing 
a 20 per cent. profit to the distributor who receives the 
energy at ‘4d. The exact effect of this was clearly shown 
by Mr. Pamphrey in our last issue, where it was indicated 
thav the price per candle-power per annum would be greatly 
reduced. Mr. Bradley’s figures, experimentally obtained in 
Westminster, for high-pressure gas (7:95d. per candle-power 
per annum) and ordinary arc lamps (7:65d.) were taken as 
a basis for comparison. The substitution of the latest 
electric lamp, the flame arc, for the lamps used would 
bring down the price to 2'85d., and: the London County 
Council's proposals would still further reduce the cost per 
candle-power per annum to the astonishing figure of 1'68d, 
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Where would be the competition of gas under these circum- 
wtances ? 

From whichever point of view we look at the matter, we 
are strongly impressed with the fact that the future success 
of our industry is absolutely bound up in thia question of 
cheap power, and we foresee that the indirect results will 
be far-reaching. The introduction of electric power always 
increases the output of machines, decreases the wages bill, 
and reduces the cost of factory buildings, owing to the 
absence of line shafting. In this way the whole cost of 
producing manufactured articles will be greatly diminished, 
and our trade will receive an unprecedented impetus in the 
world-wide struggle for commercial superiority. We cannot, 
therefore, too strongly urge the intense and immediate 
necessity for urging through its parliamentary career one 
or other of these proposals, that seem so full of promise 
that our hopes will be realised. 


THE SINGLE-PHASE ELECTRIC LOCOMOTIVES 
AND POWER EQUIPMENT OF THE ST. CLAIR 
TUNNEL COMPANY. 


The single-phase electric locomotive adopted by the 
St. Clair Tunnel Company for the operation of the St. Clair 
tunnel, which connects the American and Canadian divi- 
slons of the Crand Trunk Railway system, will weigh 


290-h. p. Single-Phase Alternating-Current Railway Motor, St. Clair Tunnel. ; ' 


approximately 62 tons, and will develop a drawbar pull of 
25,000lb. on a 2 per cent. grade at a speed of 10 miles per 
hour. It is of the rigid-frame type with driving axle boxes 
held in the same frame that contains the draught gear. It 
will ba mounted on three pairs of driving wheels which 
will austain the entire weight, distributed by equaliser bars 
similar to those used in steam locomotive practice, will 
have an outside frame supported on semi-elliptical springs, 
and will be equipped with Westinghouse friction draught 
gear, M C B automatic couplings, air "sanding apparatus, 
and bumper steps, front and back. The cab will be of 
sheet steel mounted on a framework of iron which supports 
both walls and roof. The principal dimensions will ba 
approximately as follows : length over end sills, 27ft. Qin. ; 
rigid wheel base, 12ft.; width over all, 9ft. 6in. ; height 
from top of rail to top of cab, 12ft. 6in.; diameter of 
driving wheels, 62in. The operating apparatus will be 
arranged along the sides of the cab, leaving a free pasaage- 
aay S410. wide the entire length., The cab will be lighted 
and heated by electricity, arrangements being made to 
screen the instrument lights while the locomotive is running. 
Westinghouse combination automatic and straight air and 
American driver brakes wili be used. Theairsupply will be 
provided by a two-cylinder motor-driven air compressor, 
having, with a Sin. stroke and a speed of 190 r.p.m., a capa- 
city of 45 cubic feet of air per minute. Air reservoirs, signal 
outfits, whistle, bell with pneumatic ringers, automatic 
pump governor, tools, instruments, gauges, headlights, 
push poles, and other details complete the auxiliary 
equipment, | | 


À motor will be geared to each axle, giving each unit an 
aggregate rated capacity of 750 h.p. They are of the 
Westinghouse single-phase, alternating-current, series-wound, 
compensating type, whose successful development was first 
publicly announced in the notable paper read by Mr. B. G. 
Lamme before the American Institute of Electrical Engl- 
neers in New York on Sept. 26,1902. They are of the same 
general character as the motors selected by the New York, 
New Haven, and Hartford Railroad Company for the 
operation of their line between New Haven and New York. 
Each motor will weigh complete approximately 14,500lb, 
the armature weighing approximately 5,600lb. The motor 
frame consists of a steel cylinder cast in one piece, and 
enclosed at the end by brackets of the same material, which 
carry the bearings and oil reservoirs. The suspension noses 
and safety lugs form a part of the main casting. Seats 
for the axle bearings are cast solid with the frame. All 
bearings are of phosphor bronze lined with babbitt, and 
are divided intotwo parts They are of exceptionally large 
dimensions, are arranged for oll-waste lubrication, and are 
provided with large openings on the low-pressure aide, 
giving a thorough lubrication of the entire bearing surface. 
Oil is fed into the reservoirs through openings separate 
from the waste pockets, and, therefore, reaches the waste 
from below, and is thoroughly filtered before entering the 
bearing. 

The motors are swung between the locomotive frame and 
the driving axles by a flexible nose suspension from two 
hangers supported by a truck transom and passing through 
heavy lugs with helical springs above and below the lug. 
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View showing Motor mounted 
The motors are held to the axle by means of caps, which 
are split at an angle of 35deg. with the perpendicular, so 
that the greater part of the weight is borne by solid pro- 
jections from the motor frame which extend over the axle 
rather than by the cap bolts. Large openings above and 
below provide access to the commutator and brush-holders. 
Within the cylinder of the motor frame there is built up a 
core of soft-steel punchings, forming a completely laminated . 
field. The punchings are dovetailed into the frame and 
clamped between end rings of cast steel. The field coils 
are wound with copper strap, insulated bebween turns and 
about the coils by mica, and finished by taping and dipping, 
and are impregnated in the best grade of varnishes, pro- 
viding sealed coils which can withstand the most severe 
internal heat, and are practically indestructible under the 
usual conditions of heavy railway service. In addition to 
the main coils the field carries a neutralising winding, 
which consists of copper bars placed in slots in the pole- 
faces and joined at the enda by connectors of copper strap, 
so as to form one continuous winding, which is connected 
in series with the main field winding and with the armature 
circuit, Tho magnetising effect of this auxiliary winding 
is directly opposite to and neutralises that of the armature 


| winding, thus eliminating the effect of armature reaction 


and improving commutation and power factor. The main 
coils can be easily removed without disturbing the auxiliary 
winding. The armature cores are formed of slotted soft- 
steel punchings built up upon a spider and keyed in place. 
The spider is forced upon the shaft with heavy pressure 
and secured by a steel key, Coils of copper strip are 
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embedded in the slots and joined to form a closed multi- 
circuit winding which is cross-connected, like the multi- 
circuit winding of a direct-current generator. The basis of 
the insulation is mica. A preventive winding is connected 
between the commutator and the main coils, introducing a 
preventive action which is effective only when the coil is 
passing under the brush, 

i During operation a forced circulation of air supplied by 
motor-driven blowers enters at the rear, distributes itself 
thoroughly throughout the motor, and escapes through the 
perforated cover over the commutator. This system of forced 
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Section of St. Clair Tunnel. 


ventilation of both motors and auxiliary apparatus forms 
one of the most interesting innovations in electric railway 
construction. It secures a maximum output from a given 
welght of material, and a high ratio of continuous output 
to the one-hour motor rating common in railway practice. 
It also provides effective ventilation while the locomotive 
is not in operation, as the blower may be driven while the 
locomotive is standing at the station or the end of the 
line. Motors ventilated in this manner are enclosed, and 
are thereby protected from internal damage by dirt and 
water and from mechanical injury. These motors are 
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wound for 240 volts and 25 cycles per second, and have 
a nominal rating of 250 h.p. each on the basis of usual 
electric railway practice. : 

System of Control.—The essential elements of the control 
equipment include the collecting device, the auto-trans- 
formers, the unit switches, the preventive coils, the reverser, 
and the master controllers. A multiple-unit system of 
control is provided with pneumatically-operated switches 
and circuit breakers, low-voltage control circuit, and other 
characteristics standard in Westinghouse practice. Any 
unit may be controlled from either end, and two or more 
units may be coupled together and operated from a single 
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cab and by a single crew. The tractive effort which can 
be readily applied to a single train is, therefore, limited 
only by the number of units available, and the hauling 
power is limited only by the mechanical strength of the 
coupling between locomotive and cars. A control circuit 
is carried from one unit to the next by means of connect- 
ing sockets and jumpers in the usual manner. Speed 
control of the driving motors is secured by variation of 
the voltage at the motors, obtained by means of taps taken 
from the winding of the auto-transformer, which receives 
current from the trolley at 3,000 volts and reduces it to 
240 volts or lower, according to the tap employed. These 
taps are connected to unit switches, from which current is 
led through the preventive coils to the motors. Four unit 
switches serve to reverse the field of each motor. The 
unit switches are of standard Westinghouse design, and 
are, in effect, pneumatically-operated circuit breakers of 
great power and reliability. The mechanism is such that a 


rolling and sliding contact is obtained when the switch 


closes and opens. The are is broken at the tips, leaving 
the contact surfaces smooth and unscarred. Each unit has 
a magnetic blow-out coll with laminated core. The switch 
cylinders are controlled by magnetically-operated valves, 
current for which is obtained from a 50-volt tap from the 
auto-bransformer. The sequence of operation is governed 
by the master controller in conjunction with a system of 
interlocks which prevents short-circuit of the steps between — 
taps from the auto-transformer or improper operation of 
the controlling mechanism. At any running point four 
controlling switches are closed. Through the preventive coils 
approximately the same amount of current is drawn from 
each of these switches and the leads to which they are con- 
nected. To change to a higher voltage on the motors the 
master controller is moved to the next notch, opening the 
last switch of the group that is closed and closing the 
switch next higher, with the result that the motor voltage 
is shifted up one step. By this arrangement the voltage 
at the motor will be completely under control of the loco- 
motive driver, and may be varied up and down at will 
without opening more than one-quarter of the load current. 
Small switches in the circuits to the magnets of the revers- 
ing switches will enable any motor or combination of 
motors to be eut out without disturbing the others. Every 
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Diagram of Feeder System, St. Clair Tunnel. 


one of the 17 controlling connections provides an efficient 
running point. . This number is ample to prevent any 
slipping of the driving wheels due to increase of current 
from one notch to another. Whether empty or heavily 
loaded, operated in single or multiple units, torque aid 
draw-bar pull may be gradually applied and the locomotive 
started without jar. 

Collecting Devices and Overhead Construction —Kach loco- 
motive unit will be equipped with a pneumatically-operated 
pantagraph trolley to collect current from the overhead 
lines outside the tunnel and throughout the yards, The 


| proportions of the pantagraph will be such that, when 


- 5 um 
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extended, it will make contact with the trolley wire 22ft. 
above the rail and, when closed down, the contact shoe 
will not extend more than 18in. above the roof of the 
locomotive. The pantagraph will have a broad base, and 
will be constructed of light and stiff material. A 
0000 grooved overhead trolley wire will ba suspended 
from a single žin. high-strength double -galvanised 
steel-strand messenger cable by hangers of varying length, 
in such a manner that the trolley wire will be approximately 
horizontal. The messenger cables will be swung from 
structural iron bridges located throughout the yards, and 
are of suitable length to span the proper number of tracks. 
There will also be a small section of track equipped with a 
trolley line swung by catenary suspension from bracket 
arms which are supported on lattice-work poles. 
Current Supply.—For the operation of the electric loco- 
motives a complete power plant will be installed by the St. 
Clair Tunnel Company, including two 1,250-kw., 5,500-volt, 
three-phase, 25-cycle, 1,500-r.p.m., rotating field Westing- 
house steam-turbine units, with the necessary complement of 
switchboards, exciters, lightning protective apparatus, etc. 


A 


This station will also supply eurrent to light the buildings, 
yards, and tunnel, to operate motor-driven centrifugal and 
triplex pumps which drain the tunnel and approaches and 
operate the sewage systems, to run motors in the round 
houses, and for other purposes. 

Operation.—The new equipment will handle that portion 
of the Grand Trunk Railway system which connects the 
divisions terminating at Port Huron, Mich, and Sarnia, 
Ont., on opposite sides of the St. Clair river. The tunnel 
proper is 6,032ft. long, and the line to be electrically 
operated measures 19,548ft. from terminal to terminal. 
A pair of the new units will be capable of hauling a 
thousand-ton train through the tunnel without division. 
Mechanical considerations limit the advisable weight of 
train in the tunnel to these figures. Heavier trains 
can be divided or sent through together with loco- 
motives in front and behind. The service requires that each 
unit shall take a train of 500 tons through the tunnel block 
from summit to summit in 15 minutes, under the following 
conditions : It will be coupled to the train on a level track 
ata point 1,200ft. from the summit, and must accelerate 
it up tota speed of 12 miles per hour in two minutes, at 


MILITARY STREET 


General Plan of Power House, St. Clair Tunnel. 


the ond of which time it will have reached the summit of 
the grade leading down into the tunnel. It will then run 
down a grade of 2 per cent. to the level track in the tunnel 
at a speed not exceeding 25 miles per hour, continue on 
the practically level stretch under the river, and then draw 
the train up a 2 per cent, grade at the rate of 10 miles per 
hour to the level track beyond the tunnel approach on the 
other side. It must then gradually accelerate the train 
until a speed of 18 miles per hour is reached. Hach unit 
must be capable of exerting a tractive effort of 25,000lb. 
for a period of five minutes in addition to the energy 
required to accelerate the train at the starting point and 
to run with it into tho terminal yard, from which point it 
must immediately run back to a position 1,200ft. from the 
summit, couple to another train and be ready to start 
through the tunnel in the opposite direction. It must, 
therefore, make a run of the character described every 
50 minutes. 

Six of these locomotives are to be furnished by the 
Westinghouse Company. Itisexpected thatthe electricequip- 
ment will greatly relieve the traffic congestion now existing 
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and due in a large measure to the necessity of dividing 
trains at the terminal points, and to greatly simplify the 
operation of the road. Its opening will mark the progress 
of electrical methods in the railway field under conditions 
which seem peculiarly fitted to demonstrate its practical 
advantages in heavy service. That the single-phase system 
has been adopted for so important an undertaking makes 
evident the recognition accorded to the alternating current 
by railway engineers, and indicates that its claims have 
been verified by the service already rendered. 

The work of installation will be conducted under the 
supervision of Mr. Bion J. Arnold, of Chicago, consulting 
engineer for the Tunnel Company, by whom the plans and 
specifications were prepared. Mr. Arnold was one of the 
first engineers in America to advocate the employment of 
the single-phase alternating-current system in railway 
service, He is also a past-president of the American 
Institute of Electrical Engineers, a member of the com- 
mission in charge of the electrification of the New York 
Central Railroad system in New York, and has been closely 
identified with many electrical developments of great 
importance. ` 


190 THE ELECTRICAL ENGINEER, FEBRUARY 9, 1906. 


LARGE TRANSFORMER UNITS FOR POWER 
DISTRIBUTION. 
BY J. N. €, HOLROYDE, A.M.LE.E. 
(Concluded from page 151.) 


The advantages and disadvantages of installing three- 
phase transformers instead of three single-phase transformers 
are as follows : | 


Advantages.—(1) Reduced first cost ; (2) reduction of 
space required; (3) greater efficiency in operation ; (4) 


0 
h EFFICIENCY 


floor TH FEER -LECEEEHEHHHH 
[| z NENNEN 
[Do wee p 


LL] ttt tt Hj 
DI HERUHRRHES 
HE 
HTEERHERRHRD AE 
95 F- tt tty 
rt | i PCEEEE EEC EEE EEE EE 


h pp 


E 
HHHH- 


IOO- i20 149 160 
% LOAD SE 


FIG. 6.—-Efficiency Curve for 435-kw. Westinghouse Oil-Insulated Self-Cooling 
Transformer, 11,000 volts to 372 volts, 555 periods. l 


simpler connections (except where several different voltages 
are required). | 
Disadvantages, — (1) In case of a breakdown in the 
transformer, if one coil of one phase becomes faulty the 
entire transformer is unworkable, whereas if three separate 
transformers are used, and one breaks down, the supply 
can be continued with the remaining two while the third 
is under repair, up to a minimum of two-thirds the com- 
bined output of the set of three transformers; (2) if a 
stand-by is necessary, the entire unit will have to be 
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FIG. 7.—Curve showing Losses for the 435-kw, Oil-Insulated 
Self-Cooling Transformer. 


duplicated with a three-phase transformer, while with three 
single-phase a duplicate of one of the three units is all that 
is needed ; (3) repairs will be more costly, for the whole 
transformer will have to be dismantled to repair a break- 
down on only one phase, and the carriage be heavier in case 
of necessity of returning to the makers for repairs ; (4) the 
overload capacity- of this type of transformer is not so 
great as with three single-phase transformers of the 
ordinary shell type, the oilis less free to circulate all round 
the coils, and the rise of temperature is more rapid when 
the overload comes on. | 


ee 


The three-phase transformer is rapidly coming into morë 
general use, and it will be seen from the above that the 
advantages are such that the disadvantages, which, except- 
ing the last, really only affect the remote posaibility of a 
mishap, are far outweighed. This type of transformer is - 
manufactured in standard sizes, from five kilovolt-amperes 
capacity and upwards, by the Westinghouse Company. 
The curves which follow are taken from the results of tests 
on transformers of the various types which have been mon: 
tioned, The efficiencies of the 435 kw. oil-insulated self- 
cooling transformer shown in the curve in Fig. 6 and of 
the 435-kw. air blast in Fig. 8 are practically alike, the 
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Fig. 8.—Efüciency Curve for 435-kw. Westinghouse Air-Blast Transformer, 
11,000 volts to 372 volts, 555 periods 


loss in power for blowing is not included in the calculation 


of the efficiency of the air blast. For larger units the 
efficiency of the air-blasp type would not compare so 
favourably with an oll-insulated transformer of correspond- 
ing output. The curves in Figs. 7 and 9 show the propor- 
tion of copper and iron loss at various loads on the same 
two transformers, ! 

The efficiency and losses of an oil-Insulated water-cooled 
transformer are given in Figs. 10and 11. It will be noticed 
that as all these transformers are for power supply, the 
losses are 80 proportioned that the efficiency is maximum at 
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Fra. 9, —Curve showing Losses for the 435-kw. Air-Blast Transformer. 


or very near full load, and that the efficiency is very near 
its maximum over a considerable range above and below 
full load, being over 98°5 per cent. from 75 to 140 per cent. 
of full load in the case of the water-cooled type in Fig. 10. 
A glance at Fig. 11 will show that the loss in the copper 
and iron is very nearly the same at full load for a lighting 
transformer. The loss in the copper would be much more 
than that in the iron at full load in order to get the 
efficiency curve with'its hump somewhere between 50 
and 100 per cent. of full load, because that is the load 
at which the transformer is most likely to run, and because 
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the efficiency at small output is of importance. The | behoves station engineers to give a little more consideration 
efficiency of a power transformer which is expected to run | to the experience and knowledge of those men whose duty it 
at full load or overload normally for long periods at light | is to design transformers of all types every day of their lives 


loads is not of great consideration. 
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In addition, the actual loss in the iron is a great matter 
when designing a transformer which may have to run at 
almost no load for a number of hours a day, but when 
designing transformers such as those for which the curves 
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Fig. 11.—Curve showing Losses for the 1,110-kw. Oil-Insulated 
Water-Cooled Transformer. 


are given, the whole importance lies in the necessity of a 
high efficiency, for which purpose the iron loss will be more 
in proportion to the total losses in order that the copper 
loss may be much less in proportion. The great desire for 
a transformer with low iron loss very often causes an engl- 
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Fra. 12, —Curve showing Regulation of the 1,110-kw, Oil-Insulated 
Water-Cooled Transformer. 


neer to stipulate for a loss so low that he is really losing 
more in high copper loss, with impaired efficiency and worse 


regulation, than he gains in low iron loss. When it is 


remembered that every watt saved beyond a certain point 
in the core. loss means about two watts lost in copper, it 


and who know best how to proportion the losses to 
produce the best possible transformer for any particular 
conditions of service. The sub-stations would then be 
equipped with transformers with reasonable iron and 
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Fic. 13.—Curves showiag Rise in Temperature at Full Load for 100-kw. Oil- 
Insulated Self-Cooling Transformer, 11,000 volts to 250 volts, 25 periods, 


eopper losses, good regulation, and low temperature rise, 
more effieient in service, and cheaper in price in all 
probability, than those with a microscopic iron loss and 
everything else bad in consequence. 

The curves given in Fig. 12 show the regalation for 
various loads on the water-cooled transformer, both on non- 
inductive and inductive loads, The necessity for good 
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FIG. 14.—Curves showing Rise in Temperature at Full Load for the 
435-kw. Oil-Insulated Self-Cooling Transformer. 


regulation makes it essential to keep the copper loss as low 
as possible, in addition to the fact that the efficiency must 
be at its best at full load with these transformers. The 
curves in Figs. 13 and 14 show the rise in temperature of 
two different sizes of the oil-insulated self-cooling type of 
transformer. A comparison of the curves will show how 
much longer it takes for a large transformer to reach a 
steady temperature than it does for a small one. The 
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100-kw. transformer has reached a practically steady tem. 
perature in eight hours, whereas the 435-kw. still shows a 
gradual inerease after running 12 hours. "These trans- 
formers take longer to attain full temperature rise than 
any other piece of electrical apparatus. 

Air-blast transformers attain fall temperature much 
sooner than oil transformers of equal output. All the 
curves are from results of ordinary commercial tests made 
on transformers before leaving the works, and except in 
the case of the water-cooled transformer, which was manu- 
factured in their Pittsburg shops, all are from tests made 
on transformers manufactured at the Westinghouse Com- 
pany's works in Manchester for the Underground Electric 
Railways of London, All transformers referred to in this 
article are of Westinghouse type and manufacture. 


TECHNICAL CONSIDERATIONS IN ELECTRIC 
RAILWAY ENGINEERING.* 
BY F. W. CARTER, M.A, ASSOCIATE MEMBER. 
(Continued from page 161.) 


We are now in a position to estimate the weight of the 
train and the total power of the equipment, and to deter- 
mine the power and number of the motors. A little trial 
and adjustment may be necessary, as the equipment will be 
heavier than the above figure (which is based on 150-h.p. 
to 175-h.p. motors), if many motors of small power are 
employed, whilst motor trucks are considerably heavier 
than trailing trucks. Moreover, the weight on driving 
wheels must be determined before the equipment can be 


finally settled on, in order to discover whether the adhesion 


is sufficient to stand the tractive effort of the motors. The 
accelerating tractive effort should not exceed about 17 per 
cent. of the weight on driving wheels in the case of 
trains driven by motorcars, operated by the multiple- 
unit system of train control—wherein it is impracticable 
to sand the rails in front of all driving wheels in bad 
weather. Where locomotives are used, however, the 
average accelerating tractive effort may be allowed to 
amount to 24 or 25 per cent. of the weight on driving 
wheels, if efficient provision is made for sanding the rails 
in case of need. Having taken account of all dynamical 
considerations and decided upon a suitable driving equip- 
ment, we should next determine the energy losses in the 
motor in order to discover whether its capacity is sufficient 
for the service. This matter is treated in the following 
section. If the equipment is found suitable from this 
point of view, we may proceed to determine the exact 
particulars of the average schedule run, the energy con- 
sumption per ton mile and per train mile, and the maximum 
and average power taken by the train. If deemed advisable, 
we may determine the train characteristics for a whole 
journey, including the effects of the actual grades, slowing 
down where necessary at curves and junctions, and 
generally investigating the most suitable manner of 
operation. 
SERVICE CAPACITY OF Morors, 


In the preceding section we have shown how, from the 
requirements of the service, the dynamical characteristics 
of the motors necessary for driving the train may be 
deduced. It does not follow, however, that any motor 
. having the required characteristics and capable of giving 
the required power without injurious sparking, would be 
capable of standing the service continuously without over- 
heating. There does not at present appear to be a general 
agreement as to how railway motors should be rated. The 
most generally followed rule is that of the Committee of 
Standardisation of the American Institute of Electrical 
Engineers according to which “ the commercial rating of a 
railway motor should be the horse-power output, giving 
75deg. C. rise of temperature above a room temperature of 
25deg. C. after one hour's continuous run at 500 volts 
terminal pressure, on a stand with the motor covers 
removed." The rule is, however, by no means universally 
followed in this country—the motors employed on the 
Liverpool Overhead Railway, for instance, are apparently 


. * Paper read before the Institution of Electrical Engineers, Jan, 25. 
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rated on some other basis. The rule was devised to suit 
the needs of continuous-eurrent tramway motors and 
whilst satisfactory for the purpose of comparing such 
motors with one another and useful in providing for a good 
running test at heavy load, which subjects the motor to a 
considerably higher temperature than would be aimed at in 
use, it furnishes no criterion as to whether the motor will- 
suit a given service. Moreover, lt lacks flexibility in . 
specifying a test at 500 volts, which may differ con- 
siderably from the voltage for which the motor is 
designed, and at which it is intended to be operated. 
There is no practicable and simple method of rating a 
railway motor competent to express its real service capacity, 
and it is only by exparience in actual service or by suitable 
service tests that the sufficiency of a motor for its duty 
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can be determined. Service tests do not take account of 


all the circumstances incident to actual service, but they 


nevertheless form a satisfactory basis for an estimate of 
service performance. They are made by suitably gearing 
the motors and causing them to drive a car or train of 
suitable weight, making repeated and uniform runs on 
level track under known service conditions until the 
temperature of the motors becomes uniform. The large 
thermal capacity of the motors prevents the temperature 
appreciably following the intermittent applications of 
power, and a steady temperature is attained when the 
average rate of energy waste in the motors balances the 
power dissipated in radiation and convection. If a number 
of such tests are made for different types of run, the 
results, suitably expressed, can be employed to estimate the 
performance in any service. A test leading to one point 
on the curve occupies from 12 to 18 hours, and should be 
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checked by a repetition test in order to reduce the effects of 
accidental circumstances. It will be seen, therefore, that 
the series of tests necessary to determine the service capacity 
of a motor will consume considerable time and money. 
Amongst manufacturing firms, the General Electric 
Company of New York appear to have developed the 
investigation of service capacity of railway motors to the 
greatest degree, and their present eminent reputation for 
railway appliances is probably due iu large measure to their 
scientific and painstaking methods of ascertaining the 
capacity and limitations of their apparatus and discovering 
its defects in service. A brief account of their methods of 
making service tests and expressing the results may, 
therefore, be given here. ‘The runs of a test are made as 
far as practicable at constant voltage, constant mean 
accelerating currrent, constant time with power on, con- 
stant total time between’ starts, and constant distance run. 
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Accurate records of current and voltage are obtained by 
means of recording instruments specially designed for this 
class of work.. Temperatures of armature and field coils 
by resistance and of field coils and frame by thermo- 
meter are noted hourly, whilst final temperatures of 
armature core and commutator are ascertained imme- 
diately on finishing the run. In expressing the results 


it is assumed that the temperature rise will be propor- 


tional to the energy loss in the motor, and that otherwise 
it will depend chiefly on the manner in which the energy 
loss is distributed between armature and field coils. 
Accordingly, from the ammeter aud voltmeter records the 
best possible estimate is obtained of the average energy 
loss In the armature and the field coils—the armature core 
loss having been previously obtained from stand tests. 
Curves are plotted from the tests having as abscissa the 
ratio of armature loss to field coil loss (the so-called ratio 
of distribution), and as ordinate the temperature rise per 
watt loss, one curve being plotted for the armature and 
another for the field coils. The appearance of the resulting 
curves for a large railway motor is shown in Fig.8. In 
making use of the thermal characteristic curves to deter- 
mine the temperature rise in a motor proposed for a 
particular service, the average values of armature and field 
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amount to between 6 and 7 per cent. of the input. 
The study of service capacity is of the utmost import- 
ance to the designer, who is thereby guided to arrange 
that the dynamical capacity of a motor shall correspond 
with its service capacity when used in the class of service 
for which it is designed, and to so distribute the losses 
between armature and field coils that they may rise about 
equally in-temperature in average service. 


TRAFFIC, 


Having finally settled upon the driving equipment and 
determined the maximum and average power taken by & 
traio, it becomes necessary to make the best possible 
estimate of the amount of electrically operated traffic upon 
alli parts of the system at all times, in order that tlie 
generating and distributing systems may be devised to suit 
the duty to be imposed upon them. In the case of an 
entirely new railway, the estimate must be based on know- 
ledge derived from similar ventures elsewhere, modified 
according to the local circumstances. Where, however, it . 
is in connection with an existing steam-operated system that 
electrification is contemplated, great assistance can usually be 
derived from a study of the time-tables of the system. These 
have been evolved to suit the needs of the locality served, 


Time of dau. 
FIG. 10, —Trafüc Curve for Suburban System. 


coil loss are calculated for the cycle of operations which the 
service involves. From these, the ratio of distribution is 
deduced ; from the thermal characteristics, the temperature 
rise per watt loss; thence and from the losses we finally 
obtain the actual temperature rise of both armature and 
field coils. The design of the motors should be such that 
for a service involving frequent stops—where they take 
the accelerating current for a considerable fraction of the 
time that power is on—the field coil temperature is the 
higher, whilst in a service involving much free running the 
armature temperature should be the limiting feature Fig. 9 
is deduced from Fig. 8, and expresses the thermal charac- 
teristics of the motor in a different manner. It shows the 
total electrical loss which causes a limiting temperature rise 
in field coils or armature of 60deg. C. There is not a very 
large variation in energy loss for different classes of service, 
and as a first approximation one might affirm that, with a 
given frame and a definite arrangement of perforated covers 
or other heat-dissipating devices, the permissible electrical 
losses are definite. A motor dynamically capable of a given 
service will therefore be suitable for continuous use on 
that service, provided the permissible electrical losses are 
not exceeded, These losses in a continuous-current railway 
motor of good design and considerable power usually 


and so form a secure foundation for the required estimate. 
As a general rule, when the directors of a railway begin 
to consider electrification, it is with the idea of increasing 
the passenger-carrying capacity of the system. In fact, 
except in the case of underground lines—where con- 
siderations of cleanliness and comfort may predominate— 
there is very little to be said in favour of converting 
from steam to electrical operation, if it is only required 
to handle the same amount of traffic as is already 
dealt with by the steam trains. Usually, therefore, it 
will be found that at some time in the day and at 
some part of the system, the traffic is already practically 
all that can be handled. Sometimes there is a terminus 
from which the empty trains cannot be withdrawn fast 
enough; sometimes there is a bottleneck near a junction 
or terminus through which trains cannot be passed at 
more than a certain rate. In any case, the limiting con- 
ditions should be made the subject of very careful 
investigation, and the corresponding limits on the electrified 
system should be estimated as closely as possible. Con 
sidering the great increase of traffic that usually resulti 
from an improved service, it will generally be advisable to 
lay out the electrical scheme with the limiting traffic in 
view. | 
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A very useful curve can be obtained from the time-tables 
of a steam road by plotting the number of trains in 
service as ordinate against time as abscissa. Such a curve 
for a certain London suburban service is shown in Fig. 10. 
It may be taken as showing the probable general shape of 
the power-house load curve, no account, however, being taken 
of the variations in load at starting a train or cutting off 
power. If we are able to make a good estimate of the mean 
power required under electrical operation at the time of 
heaviest traffic, we can, by comparison of ordinates, infer 
approximately the power required at any other time. Fig. 10 
being a typical traffic curve for London suburban service 
under steam operation, we will here give some further 
particulars of the traffic represented : total hours of service, 
20'5; maximum number of trains running, 25 ; total trains 
per day, up and down, 450; total train miles per day, 
3,666 ; total train stops per day, 5,809; hence stops per 
mile, 1°04; total train hours per day, 210 ; hence scheduled 
speed, miles per hour, 17:46 ; and average number of trains 
running, 10°25. It will be seen that the average number 
of trains running is only 41 per cent. of the maximum. 
The average during the time of light service is approxi. 
mately 34 per cent. of the maximum, In such a system 
one weuld expect to find, say, 27 trains in service, three as 
stand-by and two undergoing renovation or repair, making 
a total of at least 32 trains allocated to the service, Hach 
of these 32 trains, therefore, makes an average of 115 miles 
per day, whilst the 27 in actual service can only make an 
average of 136 miles each during the day. The above 
applies partieularly to steam operation, but if we regard 
Fig. 10 as showing the general shape of the load curve, 
it is probably sufficiently correct for the same rail- 
way when operated electrically. During times of light 
traffic the trains would probably be larger in number and 
lighter in weight under electrical than under steam opera- 
tion, since light trains can be efficiently operated elec- 
trically. If we reckon such trains as fractions of standard 
trains, the shape of the traffic curve will usually remain 
practically unchanged, and this curve, together with the 
above schedule of particulars, will form a reliable basis for 
the estimate of probable traffic. 

A well-known and useful method of representing the 
traffic is by means of a so-called graphical time-table. 
This is really a system of approximate time-distance 
curves, distance being plotted as ordinate against time as 
abscissa for all the trains of the system. It is composed 
of straight lines joining the several stopping places. The 
graphical time-table is used for several purposes by railway 


men, but we shall employ it as indicating the approximate 


position of the trains at any time, in order to aid in 
estimating the probable load on sub-stations and the voltage 
drop in line conductors. 


(To be continued, ) 


SOME RECENT ELECTRICAL MEASURING 
INSTRUMENTS.* 


BY KENELM EDGCUMBE, M LEE, A.M.LO.E, (MEMBER). 


When the council first did the author the honour to 
invite him to read a paper on “Electrical Messuring 
Instruments " before the institution, it seemed a fairly 
simple request to comply with. A little consideration, 
however, showed that to deal at all satisfactorily with the 
subject as a whole would require not a paper of 40 minutes’ 
duration, but at least a dozen such papers. Of no science 
can it be more truly said than of electricity that its founda- 
tions are based on measurement, and there can be little 
doubt that its rapid growth is in no small degree due to 
the ease with which exact measurements can be made. 
Engineers do not as a rule fully realise what a very wide 
field is covered by “electrical measuring instruments,” and 
since in these days of specialisation it is manifestly impossible 
for anyone to keep abreast of what is being done ia every 
branch of the industry, it seemed to the author that a short 
review of the recentp. gress which had been made in one 
or two directions inb field of electrical instruments might 
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be of interest. It is to be feared that the present paper, 
which is an attempt to carry out this idea, is of a somewhat 
disjointed nature, but under the circumstances this was 
somewhat difficult to avoid. : 

Ampere Gauges —The rapid development of the elecoric 
motor has given rise to a demand for an inexpensive and 
reliable ammeter which can be instalied with each machine, 
to enable a check to be kept on the power consumption, 80 
that the engineer in charge could see at a glance whether 
his plant was being worked to the best advantage or not, 
and that his motors were not being overloaded, and so 
forth. Owing to the flactuating nature of the load, it is, of 
course, essential that these instruments should be 
moderately dead-beat; and another point, which has 
hardly been sufficiently considered, is that they should be 
fitted in exceptionally strong and durable cases, the 
ordinary brass spun cases with exposed glass fronts being 
quite unsuitable for the rough usage to which these meters 
are often subjected. When it is mentioned that these 
instruments have to be sold at anything from 20s. to 25s. 
each, and, moreover, have usually to stand 500 volts between 
windings and case (often in an excessively damp and dirty 
situation), it will be admitted that the problem is not an 
altogether simple one. | , 

Among the various instruments which have been designed - 
to meet these requirements only two or three can be men- 
tloned here. In their cheaper instruments, Messrs. Evershed 
and Vignoles employ à moving-iron system, consisting of 
one fixed and one moving iron. The former is so arranged 
that it is capable of being moved round inside the coil, and 
by so doing the shape of the calibration curve can be, to 
some extent, varled so as to make the instrument fit à 
predetermined scale. By this means the scales can be 
printed on card, and so long as standard ranges are asked 
for, considerable economy is thereby effected. The damping 
is pneumatic, and to Messrs. Evershed and Vignoles is due 
the credit of having been the first to introduce a really 
satisfactory air damping arrangement into this country. 
Messrs. Nalder Bros. and Thompson employ a movement 
similar to that used in all their moving-iron instruments, 
consisting of a fixed iron rod repelling another which is 
attached to an arm carried by the spindle of the instru- 
ment. The damper takes the form of a curved cylinder of 
square section fixed concentrically with the axis of the 
movement. To the latter is attached an arm carrying a 
square piston, so arranged that it is free to travel back- 
wards and forwards along the cylinder as the needle swings 
to and fro, without, however, touching the walls at any 
point, and the cylinder being closed at one end introduces 
a considerable amount of damping. The working parts are 
mounted on a base of insulating material fitted with a 
brass cover and glass front. These gauges are provided 
with front connections only, The movement itself is pro- 
tected by a soft-lron plate, which serves to shield it from 
external magnetic fields. In the Everett-Edgeumbe gauge, 
both the fixed and moving irons take the form of strips 
of soft transformer sheet, which has been selected as being 
the form in which the softest and most satisfactory iron 
can be obtained. The instrument is completely shielded 
from stray magnetic fields by being fitted in a cast-iron 
case provided with a sector-shaped glazed opening, through 
which the scale can be inspected. | 

There has been for some time, particularly in this 
country, a prejudice against the use of cast-iron cases for 
moving-iron instraments, on account of the errors which 
were often found owing to the magnetisation of the case 
itself, A moment’s consideration will show that so long 
as the ordinary solenoid movement is screwed down to an 
iron base without any “magnetic insulation,” so to speak, 
in between, the case will become strongly magnetised, and 
large errors will almost certainly be introduced. There 
are, however, two ways of overcoming this difficulty. Oas 
consists in employing a coil whose axis lies parallel to the 
base instead of at right angles to it. This is the method 
adopted in instruments of the so-called “ Universal ” 
pattern, and has several incidental advantages. The other 
alternative is to leave a considerable gap between the coil - 
and the base. ‘This latter method is the one employed 
in the Everett-Edgcumbe gauge, as will be seen from 
the section of the instrument given in Fig. 1. The path of 


THE ELECT 


RICAL E 
the lines of force passing out at the bottom of the coil is 
through the insulating base to the soft-iron shield and back 
again through the base to the cast-iron side walls of the 
bottom plate of the case. With this arrangement it is 
found that, on the one hand, the meter can be placed close 
beside a fally-excited motor without perceptibly affecting 
the readings, and, on the other hand, a dead short-circuit 
through the instrument is practically without effect on its 
subsequent accuracy, showing that the case has not become 
aporeciably magnetised. 

From what has been said it will be clear that, so far as 
direct-current motors are concerned, there are now several 
instruments available which can be installed without adding 
appreciably to the cost of an installation, and which enable 
the power developed by the motors to be at once seen. 
Farther, since the voltage may, for most practical purposes, 
be regarded as constant, the ammeters can be graduated in 
horse-power as well as in amperes, and it has become a 
common practice to put a red mark on the dial to act 
as a full-load danger signal. Should the reading exceed 
this amount for any length of time, there is something 
wrong, and in most cases it is possible to. speedily locate 
and remedy this “something,” whereas if it had not been 
detected, a bad accident, or at any rate a prolonged shutting 
down of the plant, would probably have been the result. 
Unfortunately, ia the case of alternating-current plants 
the matter is not so simple, The inclusion of an ammeter 
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- Fra, 1.—Improved Ampere Gauge. 


in the circuit can at best only afford a very rough indica- 
tion of the load on the motor. This is, of course, due to 
the fact that an alternating-current motor behaves like a 
choking coil and causes the current to lag more or less 
behind the voltage on the motor terminals. Thus the value 
volts x amperes 
746 
power absorbed by the motor, and, moreover, the relation 
of one to the other varies with different makes of motor, and 
is farther dependent on the load. In the case of à medium 
size single-phase motor, the ratio of apparent power to true 
power would be something like 4 to 1 at light loads and 
1:25 to 1 at full load. "With a two or three phase motor, 
the figures might become 5 to 1 and 1°2 to 1 respectively, 
In is, of course, quite possible to assume a power factor for 
each load and to graduate the ammeter accordingly, but 
this graduation will only hold good for a particular make 
and size of machine, and can only be really accurate when 
the figures are based on tests made on the actual motor in 
question. Fig. 2 shows a scale so calculated, and refers to 
a 6-h p. three-phase motor with squirrel-cage rotor. Inel- 
dentally, it may be noted that the fact that the scale of a 
moving-iron ammeter is very close at the beginning is a 
positive advantage in this case, owing to the fact that the 


of 


will always be greater than the horse-. 
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light-load current of the motor usually amounts to from 
25 per cent. to 45 per cent. of the full-load current, so that 

the first quarter of the scale is practically useless. At 

best, however, such an arrangement can only be looked . 
upon as à compromise, and leads to considerable uncertainty 

as to what work the motor 1s really dolng. 

Wattmeters —W hat is actually required is an inexpensive 
form of wattmeter of robust construction, graduated either 
in watts or in horse-power, and showing beyond dispute 
the aetual power put into the motor. Probably in no. 
branch of electrical measurement has the swing of the 
pendulum from one extreme to the other been more marked 
than in that of wattmeter design. Some 15 years ago any 
combination of fixed and moving coils was considered good 
enough for a wattmeter, and, naturally, the most astounding 
results were obtained. Motor and transformer efficiencies, 
for example, of 150 per cent. were quite commonly found, 
and the sceptical even went so far as to say that a certain 
transformer manufacturer, finding that his transformers 
were less efficient than he could wish, proceeded to design 
a wattmeter to meet the requirements of the case. But 
all this is ancient history. The inevitable result of such 
haphazard design was that a general mistrust grew up, 
and no engineer had any confidence in alternating-current 
wattmeters. Instrument makers, in their anxiety to remedy 
this state of affairs, at once rushed to the opposite extreme, 
and the most elaborate precautions were taken to avoid all 
metal in the working parts, and to wind the volt resistances 
non-inductively. As a result, mechanical troubles began to 
erop up through shrinking and warping of fibre or ebonite, 
and the non-inductive volt windings often possessed so 
large a capacity that errors occurred from this cause. 

It is really only within the last few years that the 
scientific design of wattmeters has been fully understood 
and seriously taken in hand, and that the confidence of 
engineers in their indications has been gradually restored, 
It would lead the author too far were he to enter further 
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upon this question. Suffice it to say that whereas for 
laboratory and standard instruments all metal must be 
excluded as far as Is reasonably possible, at the same time 
for ordinary purposes, such as for motor work, by careful 
design ample metal can be employed in the working parte 
to ensure mechanical strength, and the instrument can even 
be shielded by being fitted in a cast-iron case of special con- 
struction. As far as he is aware, only two serious attempts 
have been made to produce a cheap instrument of fair 
accuracy and strong mechanical construction in a cast- 
iron case. One of these is due to Dr. Drysdale, and. 
consists of a laminated electromagnet having two narrow - 
air-gaps, in which a flat volt coil is suspended. This 
coil is so placed that its top and bottom halves— 
which, of course, carry currents in opposite directions—fiad 
themselves in opposite magnetic fields, and are thus both 
urged in the same direction, say downwards. The coil 
is supported from an arm fixed to a spindle carrying the 
pointer, which is thus moved over its scale in opposition . 
to a spring. A stationary volt winding similar to the 
moving coil is fixed close to it, and so connected as to 
almost completely eliminate self-induction. It will also be 
seen that the instrament is. perfectly astatic, The electro- 
magnet carries a winding, through which flows the current 
to be measured, while the pressure coils are connected 
through a non-inductive resistance across the mains. The 
accuracy of the instrument depends, as will be seen, on 
the flax due to the series winding being in phase with the 
current producing it (unless the current in the pressure coil 
is made to lag behind the voltage, and this, the writer. 
understands, is not the case). That owing to hysteresis | 
and eddy currents they cannot be absolutely in. phase is 
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obvious, and it is difficult to see how the lag can be 
negligible, even for rough work. He understands, how- 
ever, that this is so, although he has not so far seen any 
actual figures bearing on this point. 

The other instrument alluded to is the watt gauge 
of Messrs. Everett-Edgeumbe. It is constructed on the 
dynamometer principle, and is chiefly distinguished by ita 
strong mechanical construction and by the fact that it is 
fitted in a cast-iron case. The magnetic field employed is 


particularly strong, so that the effects of stray fields are 


negligible. The instrument is air-damped, and extremely 
substantially made. Now that reliable wattmeters can be 

had at a moderate figure it seems probable that their 
installation with alternating-current motors will become 
more and more the rule, and it is to be hoped that we shall 
no longer hear the remark: “I put down a direct-current 
plant because I did not see how I should ever be able to 
tell what work my motors were doing.” This may seem a 
trifling reason, but it has been given more than once, and 
how often the fate of a large contract seems to depend on 
some such small matter. 

Photometers.—Although not perhaps strictly electrical 
instruments, photometers are 80 intimately connected with 
electric lighting that no apology is needed for introcacing 
them into the present paper, more particularly as consider- 
able progress has been made in their design during the last 
few years. So long as lights of the same or nearly the 
same colour are to be compared, the difficulties are not 
great, and either a Lummer-Brodhun or s Trotter photo- 
meter will give perfectly consistent and accurate resulte. 
If, however, the lights differ in colour the problem becomes 
extremely involved. Some authorities have even gone so 
far as to say that it is incorrect to speak, for instance, of 
the ''eandle-power of an arc lamp” on account of the 
physiological effect of so white a light being different from 
the more yellow light of a candle. Ba that as it may, it 
becomes absolutely essential to find some basis on which the 
illuminating power of various sources of light may be com- 
pared, even when as different in colour as the mercury 
vapour lamp and the flame arc. In all ordinary photo- 
meters, the measurement consists almost invariably in the 
comparison of two surfaces illaminated respectively by the 
two sources of light which are to be compared. The bright- 
ness of one or both of these illuminated areas is then varied 


until as nearly as can be judged by the eye equality of | 


illumination has been attained. From a knowledge of the 
eandle-power of the standard and the respective distances 
of the two lights from the screens, the candle power of the 
other light can be st once calculated. In making this 
calculation it must be remembered that the illumination 
falle off inversely as the square of the distance of the 
light from the screen. With any such photometar it is 
found, as may well be imagined, that to obtain a balance 
of illumination when the lights are of different colours, is 
a matter of extreme difficulty. Mr. A. P. Trotter has 
suggested a method of getting over this difficulty, which 
consists In employing two differently tinted screens to 
receive the two lights. For example, if an arc lamp is to 
be compared with an incandescent lamp standard, an orange- 
yellow screen might be employed for the arc and a bluish 
screen for the incandescent lamp. By choosing suitable 
tints the screens can be made to appear almost indentical 
in colour when illuminated by their respective lights, and 
an accurate balance is easily obtained. The objection to 
this method is that a constant has to be found for each 
pair of screens, and this constant will depend upon the 
relative colours of the lights under test. Moreover, it can 
only be determined by comparing two known lights of the 
same colour by means of the screens, so that the difficulty 
of obtaining the constant, and the inaccuracy thereby 
‘introduced, is considerable. | 
Of late years the “Flicker” photometer has bsen coming 
more and more into favour, The principle of this device, 
which was originally due to the work of Hood, Whitman, 
and others, is that the surfaces illuminated by the two 
lights to be compared are alternately presented to the 
observer's eye in rapid succession. If they differ to any 
extent in brightness, a distant flickering is noticeable, 
which diminishes aud eventually disappears altogether as 
the two illuminations are made more and more nearly 
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equal. It is, moreover, found that a perfectly definite 

point of balance can be obtained, in spite of all ordinary 
differences of colour. An ingenious form of “ Flicker 

photometer was introduced some years ago by Messrs. 
Simmance and Abady, the essential feature of which is a 
dise of dead-white plaster, the periphery being so shaped as 
to form two surfaces sloping at equal but opposite angles, 
and having a separating ridge which crosses and recrosses 
the field of view as the disc revolves. The latter is kept 
in rotation by means of clockwork, and is looked at through 
an eyepiece provided with a lens and diaphragm, The 
advantage claimed for this photometer is that both the 
surfaces are equi-distant from the eye of the observer, but 
precisely in what way this is an advantage is not so clear, 
and the consensus of opinion appears to be that the rotating: 
card arrangement, due originally to Whitman, is of the two 
slightly the more sensitive, particularly for feeble illumina- 
tions. The p'inelple of one of these latter (the Everett- 
Edgeumbe form) is showa diagrammatically in Fig. 8. 
Whichever form is employed, it will be found that there 
is a partisular speed of rotation which gives tha maximum 
sensitivenese, and, as a rule, it may be said that the greater 
the difference of colour between the two sources of light 
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Fra, 3. —Photometer on the Flicker principle. 


the more rapid should be the alternations. "What is the 
precise physiological meaning of the absence of flicker 
seems still somewhat obscure, bat for all practical purposes 
the important point is to inquire how measurements based 
on this phenomenon compare with those obtained by the 
equality of illumination methods. After taking all the avail- 
able evidence into considaration, based both on tests made 
by the author and by others, he can confidently say that 
he has never yet come across any case in which there was 
not complete agreement between the two methods to well 
within the errors of observation. 

All photometry is largely a matter of experlence, and a 
practised observer could probably obtain more accurate 
results with a spot of candle grease on a sheet of notepaper 
than could a novice with the most perfect photometer 
extant, and oae advantage possessed by the ''Fiicker" as 
compared with the ordinary photometer, is the great ease 
with which an ordinary observer can form an opinion as to 
whether or not any flickering is present in the field of view. 
In the hands of an experienced worker, however, the facts 
of the case seem to be that so long as the two lights to be 
compared are of the same or nearly the same colour, the 
“ Flickor ” photometer is more sensitive than the ordinary 
Bunsen grease spot, but not so sensitive as either the Trotter 
or the Lummer-Brodhun. As regards lights dissimilar in 


colour, accurate results can be obtained by its means, as 
has already been pointed out, in cases where the ordinary 
photometer completely fails. Is has been frequently men- 
tioned, and with reason, that as the chief use of artificial 
light is to enable one to see, the ideal photometric tess 
would be to determine at what distance from the source 
of light one could, for example, look out a train in 
* Bradshaw's Railway Guide,” with a reasonable hops of 
arriving at one's destination — Photometers based on a 
prineiple analogous to this have been several times proposed, 
and more recently Carter has applied this principle to the 
Joly paraffia block photometer and Prof. Fleming to the 
wedge photometer. The arrangement can also be applied 
with success to the ordinary Trotter form of photometer 
(see Fig. 4). The method pursued in this case is to rule on 
each of the two cards a diagram, usually somewhat similar 
to a spider’s web, and the eye of the observer is placed in 
such a position that he is readily able to jadge whether one 
of the two patterns is more distinctly visible than the 
other. As far as the writer is aware, this device has not 
been very largely used, but it would certainly appear to 
merit careful consideration, as it forms another possible 
solution of the colour difficulty, though he must confess 
that personally he has not been able to obtain anything 
like such satisfactory results with the “ distinctness " photo- 
meters, as they are often called, as with the “Flicker” 


FiG. 4. —Trobter Photometer, 


Street Pholometers.—The rapid strides made recently in 
gas lighting, particularly for street illumination, have led 
to a considerable amount of attention being paid to the 
question of the distribution of light, and a demand has thus 
sprung up for a type of photometer which could be used 
for street work. The first photometer of this kind was 
p:obably that due to Sir William Preece and Mr. A. P. 
Trotter. It was of the illumination type, and consisted of 
a horizontal card having a hole in the centre, through which 
another sereen illuminated by a small electric lamp could 
be observed. The latter screen was so arranged that it 
could be tilted at various angles, and the illumination on its 
surface vaiied by this means until it equalled that of tne hori- 
zontal screen which received the illumination to be measured. 
A balance having been obtained in this way, a value was 
found for the illumination depending on the position of the 
movable screen and the candle-power of the small electric 
lamp forming the standard. The chief drawback to the 
use of this photometer lies in the difficulty of obtaining a 
balance when testing, for example, arc lamps or incan- 
descent gas lamps owing to the difference in colour. To 
overcome this, nearly all modern street photometers are 
constructed on the “ Flicker” principle, and the various 
types are distinguished chiefly by differences in the standard 


of light employed and in practical details of construction, 
upon which latter, it may be said, the success or failure | 
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of a street photometer really depends. The chief points 
te be aimed at are : (1) portability ; (2) rapidity of measure- 
ment; (3) ease of manipulation in a badly lit position ; 
(4) accuracy of measurement by an untrained observer 
under adverse conditions. 


(To be continued. ) 
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W, White, Feb. 20, a£ 8 p.m., ''Illuminated Manuscripts,’ by 
Mr. H. Yates Thompson, F,S.A, Feb. 21, at 8 p.m., ordinary 
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. Liverpool Engineering Society.—Feb. 21. '* Motor Vehicles in 1905 
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TRAMWAYS AND PARCELS. - 


The judgment of Mr. Justice Farwell on Monday in the 
ease which may be briefly discussed as Sutton v. Manchester 
Corporation has created a widespread interest. It seems 
to us that generally the critics have accepted the decision 
as telling for the particular side for which the critic was 
speaking. The anti-municipalists have claimed the decision 
as the death-blow to municipal trading; the municlpalists 
have accepted it as a half-and-half win. To us the judgment 
seems perfectly logical, and has about as much to do with 
municipal trading as the proverbial cat has to do with the 
king. The sum and substance seems to be simply this, that 
the Manchester folk went outside their authority. The 
judge said that, and nothing more. If we sent to à 
stockbroker to buy a thousand Chartersds, and he not 
only bought the thousand Chartereds authorised, but a 
thousand North-Western as well, he would be exceeding 
his authority in so far as the latter purchase was con- 
cerned, and although the purchase may have been made for 
the benefit of the.client it could be repudiated whether it 
was good, bad, or indifferent. The case above referred to 
may be easily and briefly stated. Manchester under 
various Acts has control of a network of tramways. It 
has authority to use these tramways for goods or, if pre- 
ferred, for parcel traffic. No doubt, in considering the best 
methods to utilise the tramways, the Manchester authority 
saw that, if a parcel system was developed, ib must neces- 
sarily be of restricted benefit if only applied on the 
tramway system; hence the scheme was extended, and 
parcels were to be accepted for dispatch which would not 
and could not take in the tramway system as a portion of 
the conveying. It is easy to see the arguments applied 
For example, the collector 
might call at a shop and a hundred parcels might be there 
for dispatch, some of which would have to go in directions 
not served by the tramways, the others would go in those 
directions. Why should the van be limited to take only 


| those going over the tramways, when it would conduce tc 


economy if the whole number was dealt with? What- 
ever the argument, the authority adopted a scheme to deal 


| with parcels generally, and, of course, the great parcel 
| carriers tested the legality of the proceedings. The judgment 


is a very lengthy and elaborate one, but one of the plainest 
we have ever had occasion to read. The pith, however, 
is summed up in the following paragraph, wherein the 
judge says: “I propose to make a declaration that the 
defendants are not entitled to expend any part of the city 
fund, or the receipts of their tramway undertaking, or the 
proceeds of any city rates, or any other moneys of the 
defendants, or of the city, for the purpose of establishing, 
or maintaining, or carrying on the business of carriers, 
except as part of and in connection with their tramway 
undertaking, and. in respect of articles carried along 
all or part of the tramways for the time being belonging, 
or in lease, to the Corporation, or on which they 
have power to place or run carrisges, and to grant 
an injanction in similar terms.” This all means simply 
that powers were. obtained and loans granted for par- 
ticular objects, and that neither powers nor moneys 
could be used for objects not directly connected with 
the tramways for which the powers and moneys were 
obtained. That seems to us a just and simple decision, 


- | and, as we say, one that does not affect the principle of 
| municipal trading to the slightest degree, The Times, in 


a leader on the subject, thinks it is “a decision which will 
have far-reaching consequences not only in Manchester, 
but it is probable elsewhere." On the other hand, and 
giving all due deference to the Times, we venture to think 


| there will be no far-reaching consequences anywhere, 


except a certain dislocation of the scheme as evolved at Man- 
chester. If authorities intend to go in for tramway work, 
they will simply take powers wide enough. Parliament will 
not stop them, and the question is merely one of powers. 
The Manchester Guardian sees more elearly the effect of the 
judgment, but probably errs slightly in its view, which is 
that the judgment “ establishes the right of the Tramways 
Committee to do everything that has hitherto been done 
in the carrying of parcels, but will compel it to do some 
things in a less convenient and economical way.” This 
view is hardly fair, although it may be verbally correct, 
in that, of course, the authorities can in some way or 
other carry all the parcels over a part of the tramways, such 
an act in many instances would be complying with the 
letter but breaking the spirit of the judgment. The Corpo- 
ration’s authority even as a common carrier “is restricted 
to goods which travel along the trams, or some part 
thereof,” and, as we have said, that is the crux of the case. 
The vexed question of municipal trading is as far from 
solution as ever, and in the defence of this action the 
Corporation argued “ that the carrying of such parcela was 
within their powers as a chartered corporation, and involved 
no charge on the city rates, but, on the contrary, was a 
‘source of profit.” It has always seemed to us that the 
anti. municipal traders have never brought to bear their 
most potent arguments. The major part of municipal 
trading is of the entire or semi- monopoly kind, 
and must be considered as such. Generally the 
monopoly part is ignored. Then as regards capital its 
position is singular, the capital being obtained by pledg- 
ing the credit of the citizens, no single one of which 
can say “No,” as he can ordinarily when his credit is in 
question. Then, surely, capital ought to be used in its 
most effective and efficient manner, but when used by 
municipalities for trading it is used partly as ordinary 
capital and partly as a philanthropic fond. When will 
some competent man take up this question with a view to 
elucidate these different phases? It is just here where, we 
think, the Times utterly fails in its articles on municipal 
trading. Is assumes the trading is as other ordinary 
private trading, which it is not; hence the failure of the 
Times to convince. 


CORRESPONDENCE, 


“One man’s word is no man’s word, 
Justice needs that both be heard.” 


ELECTRIC WINDING. 


SIR,—You were good enough to give a notice of my 
paper on ‘Electric Winding” in your paper a few days 
since, but the discussion was not very fully reported, nor 
was my reply. You rather seem to have misunderstood 
my object in reading this paper, which was to endeavour 
to place electric winding on something like a commercial 
basis. At present electrical firms have really very little 
knowledge of the actual cost of winding by high-class 
steam-engines, and if electricity is to be utilised it must be 
on the basis of being commercially possible, and until elec- 
trical engineers can provide electrical plants whicb, taken 
all round, will commercially compete with steam winding, 
they will have no possible chance. I, therefore, gave the 
figures of steam winding, both from actual tests and esti- 
mated, and if electrical engineers can compete against these 
costs, then there is a good prospect of business. but not 
otherwise,— Yours, etc., W. C. MOUNTAIN. 


A DISCLAIMER. 
Sır, —It having come to our knowledge thata report is 


being circulated amongst the electrical trade to the effect | 


that we undertake house-wiring contracte, thus acting in 
competition contrary to the interests of wiring contractors, 
we wish to emphatically deny this, as our business is, and 
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always has been, confined entirely to storage battery 
manufacture. | 

It has also been stated that we are forelgners, and that 
our batteries come from abroad. Sach a statement is quite 
unfounded, as all our batteries are made at our Stratford 
works with British material and labour, and we have not à 
single foreigner in our employ. m 

Some confusion may have arisen through a firm that 
makes switchos and aecessories using in its title our word 
"Hart," but we have no connection whatever with this 
firm, and will thank our numerous friends and customers 


| to address all communications to our head office and works, 


Stratford, London, E —Yours, etc, 
Hart ACCUMULATOR Co, LIMITED. 


IMPERIAL NOTES. 


AFRICA, 

Durban (Natal).—In Durban we have a splendid example 
of the progressive spirit at work in Greater Britain. It is, 
of course, with electrical progress that we are mainly con- 
cerned and shall deal here. The population of the town, 
ineluding natives, Indians, etc, is about 68,000, and the 
combined electric lighting and traction works which serve 
it are owned by the Municipalty. Supply for lighting 
was commenced in August, 1897 Alternating current is 
generated at 2,500 volts for tbis purpose, the: periodicity 
being 62. This current is conveyed to sub-stations and 
street transformers, whence it is distributed at 100 and 200 
volts by bare overhead mains in the suburbs and under- 
ground cables in the town proper. It is noteworthy that 
the overhead mains are now in process of being changed 
over from a two-wire to a three-wire system with 400 volts 
across the outers. A few alternating-current motors are 
connected to the lighting network, but the chief demand 
is for a 500-volt direct-current supply from the tram- 
way mains, so far as power is concerned. The charge 
per unit for lighting is 8d., less 10 per cent. for prompt 
cash, less also 15 per cent. for quantities exceeding 500 
units per month. For power the charge is from 2d. to 1d. 
per unit, according to the quantity consumed, plus £5 per 
annum per horse-power up to 5 h p, and £3 beyond. A 
flat rate of lid. per unit is charged to the tramways 
department. The equipment of the station may now be 
briefly described. It includes the following boilers: two 
Lancashire type by Danks, each capable of evaporating 
8 333lb. of water per hour; four water-tube type by 
Babcock and Wilcox, each capable of evaporating 7,000Ib. 
per hour; two water-tube, fitted with chain-grate stokers, 
by Babcock and Wilcox, each capable of evaporating 
9,0001b. per hour; and three vertical type by Hornsby, 
each capable of evaporating 14,600lb. per hour. Mechanical 
stokers are used ; also Green’s economisers, The feed pumps 
are of the well-known Weir type. In the engine-room there 
are four 250 kw. traction sets, the engines being by Yates 
and Thom, and the direct-current generators by Dick-Kerr. 
For the lighting load there are three 550-kw. Willans- 
EC.C, one 500-kw. Willans-Dick-Kerr, and one 600-kw. | 
Willans-Dick-Kerr steam alternators, Thus the total gene- 
rating capacity installed is 3,150 kw. The engines are run 
condensing, jet condensers and cooling towers being pro- 
vided for the purpose. The station equipment further 
includes a battery of 260 Tudor cells having a capacity of 
800 ampere hours ; also a booster by the Lancashire Dynamo 
and Motor Company. With regard to street-lighting, 
Durban is well to the fore. No less than 255 arc lamps 
have been erected for this purpose, besides 1,240 16-c p. 
incandescents, The former are run five in series off the 
500-volt mains. : 

As to working results, a very satisfactory state of things 
is revealed by the following figures, which are the latest 
available : 

Units sold year ended July 51, 1905 uersu sees. 4,419,651 


Maximum load, including trams (kilowatts) ..........—..-.— ,400 
Motors, num ber eee esee erem erre het totem tet het hPa sms opio ta res me 138 
Motors, horse-DOWOT «meses sme oossoo mæn oot © e o o amt ent mans em sen set senses 1,175 
Total rovonne -orvessexrcer meto eree ee reso eno EI EPI DES SS = £716,702 
"Total cost t*6 ME 5-920090 006 0 a4 9 106 b. O09 S2 0.009 0 O6 6 n9 6 O4 09-04 0 € DOE 6 06 09 60 0 96 0 60 6. e0 35 848 
Interest, ete, aharges, sese v9 o t o0 ON t 0660 4 INE EIE: SERIES ai 25. 520 
Net profit (after sundry deductions) sese» ei ewt osot sat o me ner 13,752 


€ 


= 


It may be added here that Mr John Roberts is the borough 
electrical engineer. II» is to be congratulated upon the 
healthy state of hia charge. 

Now we come to the tramways These are also owned 
by the Manicipality, and previous to being electrified were 
worked bv horses. The electrification wss inaugurated on 
May 1,1902 There are 22 miles of single track laid over 
134 miles of route. The maximum gradient is 1 in 14, and 
the sharpest curve has a radius of 70ít, The rails are of 
the 90ib. girder type. Included in the rolling-stock are 
46 two deck four wheel motorcars, six trailers with radial 
tracks, two track sprinklers, three four-wheel stone-conveyor 
trucks, and two funeral cars. <A five minutes’ service is 
given in town and a 15 minutes’ service in the suburb: 
daring daytime, while cars are run at intervals of 10 and 
20 minutes in town and suburbs respectively during the 
evening. The fare per two-mile stage is 2d. for cash, or 
lid. if paid by coupon. Following are the latest available 
returns of the working of the system : 


Passengers carried year ended Jaly, 1905 „msm smo sees 


11,848, 191 
Ditto per car mile 20 00 6 ent 6.004 & $6 ^ (à B 00€ 0 n9 fon Ow P oe 00:9 B Cr C909 Gone 6 5-0 6 00 10 73 


Number of car miles ......nsccsscmtscrvessnsieessussersevsmene er 1,097 230 
AVEITAQO LALO? Vendredi owhe Loins ede cia Er a Ed CHER wee 17774. 
Tot then m6 WC x £89,669 
Wark ng eXpenseg .meesersesooreos emori rmi env iade ed o mises ean 45,307 
Nat JBG006, snos sen nT A TAA A EE 44.362 
Deductions from net income for interest, depreciation, 

sinking fand, eto, vas sevscsveices cioe h i eile ber tea S RR omose 37,987 
Net SUIS aeoea tes CA nissan eo LR eeurcawe wens eas e 6,375 


Mr. H. N. Thomas is the tramwavs manager, who, it will 
ba remembered, went out from Huddersfield to take up 
the appointment, The combined undertaking dealt with 
in the foregoing represents a total capital. expenditure of 
£651,625, and results prove there was ample justification 
for the outlay. 

Middelburg (Transvaal).—A few particulars of the elec- 
tricity works at the Middelburg cantonments will not be 
out of place here. These works are owaed by the War 
Office, and Mr. J. E, Maudlen is the- engineer in charge. 
Sapply was commenced in Joly, 1904, and is given on a 
three-wire continuous-current system, with 500 volts between 
the outers and 250 volts at the consumers’ terminals, In 
the boiler-house there are three Ruston-Proctor loco. type 
boilers, and in the engine-room three 50-kw. Willans 
E.C.C. steam dynamo sets, Thus the total capacity of the 
plant installed is 150 kw. The cost of generation per unit 
worke out at about 24d. Sixty-five one-ampere Nernst 
lamps are installed for street-lighting. : 


Aa eA AEE TROU DESCR UE QUT? Dr TESCO TR 


THE ROYAL COLLEGE OF SCIENCE. 


The Board of Education have now issued the final report 
of the Dapartmental Committee appointed to conaider the 
need for improving and developing provision of technological 
instruction in its highest grades, and the relation thereto of 
the proposed reorganisation of the Royal College of Science, 
including the Royal School of Mines at South Kensington. 
The investigations of this committee, of which the Right 
Hon. R. B. Haldane, K.C., M P., is chairman, have extended 
over nearly two years, and their conclusions reveal 
unanimity as to the necessity of establishing a new central 
institutiou, and of the desirability of proceeding imme- 
diately with its organisation. 

In the preliminary report of the committee presented in 
Feb.uiry, 1905, the principal recommendations were the 
urgent national necessity for advanced instruction and research 
in science, especially in its application to industry; the 
opportuneness of the time for starting a comprehensive 


- scheme which should develop into the chief technical school 


of the Empire, and should co-ordinate and complete existing 
London institutions for technical instruction; the necessity 
bo success of cordial co-operation by the authorities of 
existing institutions, and especially of the University 
of London, the City and Guilds of London L[nstitute, 
University College, and King's College; and appropriate 
financial provision. The site favoured for the proposed 
institution was tha Royal College of Science and S:hool of 
Mines at South Kensington. The Government were willing 
to place at the disposal of the institution the buildings in 
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South Kensington, and, in addition, were prepared to 
maintain them and grant annually the sum of £20,000 
towards the cost of staff and expanses if the scheme were 
realised. The Commissioners of the Great Exhibition, 
whose functions have been to apply the surplus funds of 
that exhibition to scientific education, are prepared to 
place at the disposal of the new institution the 
unoccupied portion of their estate at South. Kensing- 
ton. The City governing body of the Central Tech- 
nical College have iadieated their willingness to bring 
that college into the scheme, and previously the London 
County Council had expressed its readiness to contribate 
£20,000 annually towards the maintenance of the proposed 
institution. The report states that the main object of the 
scheme is “ the establishment at South Kensington of an 
institution or group of associated colleges of science and 
technology, where the highest specialised instruction should 


be given, and where the fallest equipment for the most 


advanced training and research should be provided in the 
various branches of science, especially in its application to | 
industry, for which no sufficient provision already exista 
elsewhere." 

The conclusions at which the committee have arrived are 
as follows: (1) That the position of this country makes farther 
provision for advanced technological education essential. 
(2) That the students, by whose advanced technological 
education the nation would profit, are not actually obtaining 
it to the extent which is desirable, and that this is due to: 
(a) the lack of facilities for instruction in certain important 
subjects; (b) the absence of such co-ordination among 
existing institutions of technological education as would 
permit the concentration cf the more advanced courses in 
a limited number of institution ; (c) an insufficient apprecia- 
tion, especially on the part of employers, of the value of 
such education. (3) That the opportunities for research 
in our technological institutions are inadequate to the 
industrial needs of the Empire, owing not. to any want of 
ability on the part of the prcfessors, but to the fact that 
much of their time is freqaently absorbed in the giving of 
comparatively elementary instruction in pure and applied 
science. (4) That in any institution in which the highest 
technological education is given the equipment should be 
adequate for the purpose, and the staff should include, at 
the head of the several specialised branches of the work, 
men of the first rank in their profession. From this point 
of view, the recommendations which the committee submit 
may be summed up as follows: ‘‘That the present com- 
bination of conditions at South Kensington points to the 
desirability of so utilising the resources there available, 
and of making additions to these, as to form on that site an 
institution of the highest standing, an institution whicb, 
with the staff, equipment, and students that it will command, 
would go far towards remedying the above-mentioned 
defects.” 

The remainder of the report shows the manner in which 
it is proposed that effect should be given to the view thua 
summarised, and takes vp the threads of the scheme 
at the point at which the preliminary report of 
Feb. 20, 1905, left them (as given above) A brief 
statement of arguments which have been put forward 
in support of the committee's views is also appended. 
Meanwhile, they recommend that a governing body should 
be established consisting of 40 members appointed as 
follows: six by the Crown; four by the Board of Educa- 
tion; five each by the University of London, the London 
County Council, and the council of the City and Guilds of 
London Institute; four by the teaching staff of the new 
institution ; two by the Commissioners of the Exhibition of 
1851; one each by the Royal Sosiety, the Institution of 
Civil Engineers, the Institution of Mechanical Engineers, 
the Institution of Electrical Engineers, the Iron and 
Steel Institute, the Institution of Naval Architects, the 
Society of Chemical Industry, the Federated Institution of 
Mining Engineers, and the Institution of Mining and 
Metallurgy. The governing body should hava the 
general management, direction, and administration of the 
new institution, which should be established in the firat 
instance as a school of the University of London. For the 
purposes of the new institution the governing body should 
have the entire disposal of the accommodation provided by 
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the Royal College of Science, including the buildings in 
course of construction at South Kensington, the Central 
Technical College, and all buildings which may be erected 
on the additional site at South Kensington The site and 
buildings of the Royal College of Science, including the 
buildings in course of construction, should either remain 
the property of his Majesty’s Government or be transferred 
to the governing body of the new institution, as his 
Majesty’s Government may determine. The site and 
buildings of the Central Technical College should, if and 
so long as they desire it, remain the property of the 
City and Guilds of London Institute; who should 
provide for their maintenance and repair. The govern- 
ing body should be incorporated, and subject to such 
special provisions as may be made by their instru- 
ment of incorporation they should receive and expend 
fees and other funds which may be assigned to the 
purposes of the new institution, they should appoint the 
professors and the other members of the staff, they should 


determine the departments and subjects of instruction, | 


they should control the arrangement of the courses of 
instruction and the award of diplomar, and they should 
make provision for the protection of students now in the 
constituent institutions and of the existing diplomas. 
Further, in each of the departments of the new institution 
the governing body should appoint a Board, not necessarily 
consisting of members of their own body, and including 
members of the teaching staff and persons with practical 
experience of industrial requirements, to give expert advice 
with regard to such particulars connected with that depart- 
ment as the governing body may refer to them. They 
further recommend: ‘That it be an instruction to the 
governing body to enter into negotiations with the 
University of London, with King’s College, and, pending 
its actual incorporation, with University College with 


regard to the co-ordination of the engineering work of 


these colleges with that of the new institution.” 

Then follows a number of recommendations relating to 
a central school of mines, and the report concludes with 
the statement that it must be left to the governing body to 
work out the scheme in detail and to make statutes and 
regulations for the new institution in general accordance 
with the proposals contained in the report. Certain differ- 
ences of opinion are expressed as to the permanent arrange- 
ments for the governing body of the new institution, but 
there is complete agreement as to its desirability, and 
this unanimity cannot fail to add weight to the recom- 
mendations. | 


THE ELECTRIC WIRING OF SMALL BUILDINGS 
DURING COURSE OF ERECTION.* 


BY R. ROBSON, 


The choice of this subject may not be a very good one, as 
the wiring of buildings has had a great deal written about 
it, either directly or indirectly, in papers dealing with tho 
insurance company’s rules, the protection of conductors, etc. 
Tt is also a subject that has been discussed a great deal in the 
technical Press of late, but, perhaps, the writer will be forgiven 
for his choice, as he has great personal interest in the question. 
It is also his purpose in this paper to provoke discussion as 
to the best means of getting a thorovghly good installation for a 
low figure, more especially in small dwelling-houses. He 
does not propose to enlarge upon the more expensive methods 


of wiring, as it is an easy matter to make a first-class installation . 


if you can get your customer to pay the price of a screwed 
steel barrel job, which, of course, is usually done on larger 
houses and buildings if an expert architect is looking after 
the building of the premises, but, unfortunately, there are still 
many architects who try to save a few pounds by foolishly 
adopting close-joint tubing instead of screwed steel tubing on 
first-class buildings. | 

If lighting and heating, for which there is a tremendous field 
opening, are to be adopted by middle-class peopie of moderate 
means—that is, by persons living in houses from £20 to £40 
rental ; and it is this class of people that we have not been able 
to get to adopt electricity to any great extent—if we are to 
get them it must be possible to give them a good installation, 
but one which will cost very little more than gas-pipes do to 
put in, especially in new houses, where the builder pays for 
the installation, and it is upon installations for this type of 


* Paper read before the Newcastle Section of the Institution of 
Electrical Engineers on Feb, 5, 1906. | 


building the writer will in this paper enlarge. This matter 
being one of great importance to supply authorities and wiring 
firms, houses of under £20 rental are generally free wired on 
the slot-meter principle, to which system nearly all the supply 
authorities are devoting a considerable amount of attention. 
Electricity must be made the poor man's light, aud possibly 
also his heater and cooker. We are letting gas get ahead of us, 
and we must look out for ourselves or we shall lose ground 
again, as so many improvements have been made in the gas 
world lately. Gas-pipes in six and seven roomed houses can be 
put in for less than 7s. 6d. per point, good electric wiring in 
close-joint tubing at the very lowest for, say, 93. or 103. per 
point and switch for wiring only. 

The builder of a house does not feel inclined to put in both 
electric light and gas, but, perhaps, does do so in larger houses 
of, say, £40 rental. In the smaller houses, where his price is 
eut to the lowest, you cannot even get him to pay, say, £2 extra 
above gas-pipes for this, the cheapest means of ordinary wiring, 
unless the house is sold and the owner stipulates for electricity. 
Some supply authorities make up the difference on the assisted 
wiring system, but, apart from this, can we come down to 
anything like the price of gasfitting ? There is the American 
split insulator system which might be adopted, probably with 
great success, but the wires to switches, if let into walls, 
would have to be brought down in insulating tubes. The old 
bitumenised tubing made by the General Electric Company in. 
very large quantities some years ago would do very well for 
this ; the only drawback to this tubing is that à nail may be 
put through, but the same applies to light gauge steel tubing. 
Of course, if steel tubing was used, the earthing would be a 
difficult matter, having to earth in so many places. "The writer 
has not tried this system for wiring in new houses commercially, 
but has adopted it.in his own house twice and also in the houses 
of one or two friends. These installations have been a success 
in every way, and the writer cannot see any drawback to this 
system except that the wires are not mechanically protected 
under floors (that is, out of sight), and therefore it is necessary - 
to have special permission from the insurance companies 
interested ; but what can possibly damage them except bad 
ventilation accompanied by dampness or vermin—that is, rats 
and mice? In the first case, want of ventilation, accompanied 
by dampness, will affect any method of wiring except screwed 
tubing, and as for vermin in dwelling-houses they are not worth - 
taking into consideration. During the writer's experience of - 
15 or 14 years he has never seen any wiring so damaged except 
a little paraffined bell wire in one case. Vermin, in his opinion, 
are blamed very often when it should be bad workmanship. 

Although he has used many miles of close-joint tubing, ana 
is still compelled to use it in large quantities, the writer’s 
opinion of this material is a very poor one, but as it is the 
method adopted in ninety-nine cases out of every hundred for 
wiring this type of building, it is the system he will have to 
criticise considerably, Close-j»int tubing laid into plaster has 
been referred to as a ** streak of rust claiming a right of way, ’ 
This is a very good definition, as the plasters used nowadays very 
often contain acid, and then it takes a very short time to eat 
away the tubing and leave no protection to the cables. Not only 
is condensation to be contended with, but the moisture in the 


| brickworkand plaster drains through the closejoinéinto the tubing, 


and so fiuds its way to the switches, and very often eats away 
the wire ends and causes the wood patrass to char or burn 1f 
the switches are mounted on wood blocks, as is usual in cheaper 
installations. This type of tubing is to a certain extent a 
mechanical protection, but it is by no means an uncommon 
occurrence to find nails driven right through the tubing and out 
again at the other side, and it does nt take a large nail to do 
thisan inch oval brad is quite sufficient. The writer came 
across about 20ft. or S0ft. of such tubing damaged in no less 
than nine places by a joiner putting up picture beading, cutting 
right through the tubing and four or five wires, not even 
knowing he had gone through it. Builders and architects insist 
on having steel tubing but will not pay for steel barrel, and 
think because they are getting a steel tube they are all right. 
Ia fact,in old buildings, where casing is second to nothing, 
they think you are trying to impose upon them if you suggesb 
casing in preference to ''close-joint steel tubing." To give it 
its due, it makes a good job on a ship or a low-voltage installa- 
tion where run in sight, but not on a three-wire system. Nine- 
tenths of the faults on tubing jobs would be done away with if 
one pole was not earthed, but as this cannot be avoided, we 
have it to reckon with. 

There are many methods on the market for making close- 
joint tubing electrically continuous throughout; but for the 
type of installation in question they are not used, owing to the 
extra cost— probably 5 per cent. on the cost of the installation— 
and the slip joint has to be relied on to make a good enough 
electrical conuection. This it does not do, especially when 
rusted, and when a fault or earth occurs on the live side the 
tubing gets red hot, and you hear of flashes of fire, etc., along 
the lengths of tubing from the terror-stricken consumer. Ib is 
not an uncommon occurrence on tubing installations to find . 
that no attempt at earthing has been made at all, and no draw-in 
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system has been used, all the wires having been threaded in. 


Though no good firm will put joints ina tube, they are often 


found, and cause no end of trouble. A great number of close- 
joint tubing jobs in this class of house have been rewired after 
a couple of years, sometimes less, owing to the above-named 
reasons. 


tube, and the necessary drawing-in boxes not having been 


fixed, the wires cannot be drawn out owing to one wire being 


twis'ed round and round another, which prevents the replacing 
of any siogle wire without disturbing nearly the whole of the 
circuit or system. ; 

The deterioration of the cable is a very common occurrence. 
Foreign rubbish is often put in, and svon perishes with the 
presence of a little moisture. A slight leak on the tubing often 
causes a fire if the tubing is not kept a reasonable distance 
from the gas-pipes and properly earthed. This wants a great 
deal more consideration than is at present given to it. If good 
cable is used it is more than half the battle won, but not many 
consumers ever bother about the class or make of cable when 
asking for tenders, although they seem now, after being 
circularised by supply companies and lamp makers, to be 
beginning to pay a good deal more attention to the make of 
lamp used. The use of a foreign instead of a C.M.A. cable 
will make 10 per cent. or more difference in the price of an 
installation, and naturally this is the first consideration, 
especially with builders. In fact, more than one builder has 
informed the writer ‘‘that we are building houses to scll, and 


Frequently too many wires are drawn into a single 


wiring does not seem to affect the decorations or artistic 
effects of the houses there, and electricity is far more popular 
than here among small consumers. The atmosphere in that 
country may perhaps help this kind of wire to last. ; | 

The writer has recently run some miles of flexible on 
insulators in several hundred cottages; some of them have 
been in use nearly a year, and appear to be quite satisfactory. 
This arrangement would not do for the middle-class houses, but 
it is a system which can be done about 20 per cent. cheaper 
than casing in completed premises. Perhaps the writer has gone 
away a little from his subject, ** Houses in Course of Erection," 
but thought it as well to mention this system, as, of course, the - 
house would have to be completed before such an installation 
could be installed. He remembers once doing a batch of houses 
after readinga pamphlet published by afiem of electrical engiaeers, — 
which proposed to point out how to do an installation of six lights 
in a cottage for 42s. The system was to be twin lead-covered, and 
switch lampholders were to be used with no wall switches. The 
lead-covered cable was clipped to the joists, and when run on. 
brickwork the writer protected it with a semi-circular steel 
guard sold by the General Electric Company, although the 
pamphlet said nothing ahout this. He also put himself in 
correspondence with the writers of the pamphlet and got the 
particulars of cost from them which are given below: 


TABLE or Costs WITH LEAD-CovERED WIRE. 


Six lamps useme seos emt mam bs oo eos cate ns nen 68 ben mime D bet bee mew me ome 0 0a o me o we 
Six switehlampholders ....... — M ————HÓÓ€ 
Six celing T0868... oes sme o o os e oe eere terim rtt ete e cra Oe m her rtt n ment et nm 
Six shades „e.e... o ue ems po eoe o ert ma o me o omt rm ret het o oni p ome a oeg rrr 0-a orng o ome tom 
24(t, flexible cord... icem o st pom o mo nent ome me mam htm mt 8 O06 ot cet ane 
| S x blocks ..........—....—. — ————— E S 


27 yards #/1g twin lead-covered wire .......—..—..- 


Main switch e wt pans 20 609 9 €t P04 09/9 E0669 60099 0 6-00 0 006 09 009 2 € Q4 P 009 o 006 9.00 o mt 0-009 


we want the lowest price ; after we have suld the house we have 
washed our hands of it.” Could anything do more to encourage 
bad workmanship than this? And iv is this sort of thing that 
brings electric lighting into disrepute, and causes the supply 
authorities to lose consumers. 

If there was any supervision of installations during erection, 
as there should be, most of the faults would ‘not occur. Fire 
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offices have their rules, but never on any account dream of 
inspecting small houses until a fire occurs ; then sometimes they 
go, but if they do, they probably send a clerk out of the offices 
when it should be an expert. The supply authorities have their 
tests, and see to main switches, etc., but few of them have 
powers to enforce anything else, and probably it would be abused 
if they had, especially by corporations if they had a wiring depart- 
ment of their own. Companies usually work on different lines, 
and generally treat wiring firms as their best friends. 
Inspection there should be, but by a disinterested party. 
The fire offices are the responsible people, but they cannot 
afford to inspect every installation. The Institution might 
take this matter up with advantage. If the insurance people 
could afford a little more time and attention to go into the 
matter they would easily see that à good cable run on split 
insulators makes a thoroughly sound j 'b. Such work cannot 
be scamped, as there is practically nothing to scamp in it. 
Everything can be seen at a glance by simply lifting a board or 
two, whereas tubing often hides many sins. What possible 
objection can there be to a good cable run on split insulators 
along the joists and through the joists in separate holes, and 
brought down in insulating tubing if inside the walls, or if 
outside, in a piece of casing ? (In passing through the joists a 


din. hole is large enough for each wire, and this prevents the 


cutting and hacking of great pieces often over an inch deep, 
weakening the joists to an enormous extent.) Wires could 
even be jointed using this method, and make a first-class job 
that would easily compete with gas-pipes. If this were done, 
more than half our trouble would disappear. 

Now turn to lead-covered cables. Paper-insulated cables 
are not advisable: they are too liable to be affected at the ends 
by dampness, and are very slightly cheaper than rubber- 
covered for sall sizes. They also want very careful handling. 
A good job can be made with good lead-covered cables clipped 
to the joists and carried down the walls in casing, or protected 
with a metal shield. With the latter method you have earthing 
to see to again, and the lead, if let into the plaster, is often 
affected by it: There are some very good jointing devices on 
the market for lead-covered cables, but these add considerably 
to the cost of small installations, Oa the whole, the writer 
considers close-joint tubing is responsible for at least four-fifths 


of the electrica! fires that take place, but although the jb may - 


be in close-]»int tubing, the human element ia responsibie for its 
share—a very large one, indeed | Perhaps we should not blame 
the system so much as the bad workmauship, which is less 
apparent with this system than any other. Poor cable comes 
next in order as a cause of fires, 

Let us have a simple method which can be carried out well 
and very cheaply, and then we will popularise electricity. What 
is the best way of doing this? It is not intended to recommend 
the Continental system of face wiring, using a wire something 
after the style of electrolier wire, or a flexible run on small 
insulators, as Eaglishmen would not have a face system in their 
houses, although if adopted originally it might have been 
popular. This method is used all over Switzerland with 
splendid results electrically, and, as we know, that country 
is one of the first, if not the first, in electrical development 


in the world. At any rate it is in front of us. Insulator 
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Screws, nails, etC., me... oes oe ses ooa served cen o ag see e ceo o oms o etm cet rot ett oe ent 
Labour s., wiring, 6d. fixing fittings usse ems s os o ct o se o me o o-o o oro o mt a ore 
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It is absurd to expect to get a decent job for anything like 
the above price. It will also be noticed the houses have to be 
done on piecework, which means the supervision would have to 
be about three times as great, and norhing is allowed for this. 
In the particular houses (about a dozen) which the writer tried 
the men were not put on piecework, but in other respects they 
were carried out as per the pamphlet, and they just cleared 
expenses, without allowing anything for supervision, at £2. 10s. 
per house for five lights. Since then most of them have had 
wall switches fixed. People using gas are used to the tap being 
at the light, and the use of switch-holders is a step towards 
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lowering the cost, although they are the cause of flexibles giving 


out and causing annoyance later. There was a footnote to the 
prices given above as follows : ** It will be seen from the above 
figures and description given of our system that electric light 
cau be installed in cottages quite as cheaply as gas." This is 


quite correcb, but it is the worst way to attempt to do it, as the 


poor quality of the material and the labour employed are self- 
evident, An installation on these lines would last a very short 
time and give so much trouble that electric light would lose not 
only this particular consumer, but probably the many more who 
always hear of trouble and light failures. 

Further particulars given by the writers of the pamphlet 
read as follows : 


** Jiring.—As cottages of this size are without cellars the 
service will probably enter at the front room, where the main 
cut-outs and meter are fixed. At this point the contractor 
places his main switch (a five-ampere coupled link). To the 
same board are affixed two single-pole fuses, from which two 
pairs of 1/18 wire are run—one pair to the three lights on the 
ground floor and the other pair to the three lights on the first 
floor. These wires loop into the first two ceiling roses and 
terminate in the third; no joints are made. Where the 
rules and regulations permit, twin lead - covered wire 
should be used, otherwise close-joint tubing or casing 
must be substituted. In the latter instance the feeds for 
ali the lights are run up to the ground-floor ceiling in the 
game casing or tube, the wires for the first three lights branch- 
ing off at right angles aud running straight down tv each 
ceiling rose, while the two remaining wires are carried over the 
joists of the flo.r above and treated in a similar manner, The 
loops are left projecting through the ceiling until the floor 
boards are laid and the plastering is completed, when a lad can 
fix the ceiling roses. The success of cheap work such as this 
depends on a rigid system of supervision. The wire should be 
cut to the requisite Jength and handed to the lads ready to fix. 
Labour should be piecework—4s, 6d. a cottage for wiring and 
61. a cottage for fixing ceiling roses and pendants subsequently. 
Where lead-covered wire is permissible, ds. a cottage will pay 
for fixing of fittings, a considerable saving being effected by 
dispensing with casing and tubing.” | 


Lead-covered wire with the lead bared back and taken 


through wood blocks does not, in the writer's opinion, make a - 
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PERSONAL. 


We invite the co-operation of our readers in the compilation of 
this column, and information from all engaged «n electrical 
work of any description, both technical and commercial, will . 
be welcomed. 


The salary of Mr, Redfern, engineer-in-charge to the Darlington 
Corporation electricity and tramways depsrtment, has been increased 
to £2 per week, 

After much discussion at the meetings, the Bridlington Oouncil last 
week decided by a mej rity of votes tu grant an increase in salary to 
Mr. Simpson, assistant borough electrical engineer, of £10 per annum, 

Mr. F, H Morley has been appoioted by the St, Helens Cable Oo., 
of Warrirgton, to represent them iu the Newcasile district, in 
succession co Messrs, R, D xon and Sins. Mr. Morley, whose new 
offices are at 52, Olayton-street West, Newo:stle, formerly represented 
this firm in the Lancashire and Yorkshire districts, : 

Mr, Robart Sinclair has bean appointed to take charge of the rubber 

tyre and mechanical departments of the St, Helens Cable Co.'s Scottish 
branch at 191, Howard-street, Glasgow. 
- The drivers and conductors of the Cardiff city tramways held on 
Tussday night their third annual dinner. The utmost good feeling 
was displayed between the officials and men assembled, and a most 
enjoyable evening was spent, 

The employés of the City and South London Railway held their first 
concert on F iday night last at Clapham. The men have organiscd a 
club and institute, with headquarters at Olapham Common, 

The news of the death of Lord Masham will be received with 
universal reg et. Although noue of th» inveationa which were con- 
ceived in tae fertils brain of his lordship reiated directly to electrical 
science, his engineeriog inventions were of great importance, and paved 
the way for the application of electricity in various directions, 

We understand that Mr. W. W. Buckton, B.A., A.M.I.M.E,, 
A M.I.E.E , and Mr. H, J. Jones have entere into partnership as con- 
sulting engineers, and have taken offices at 72, Viotoria-street, They 
are devoting themselves more especially to the electrical equipment of 
collieries, shipyards, ironworks, and industrial concerns generally, in 
which branches of engineering tkey both have had very large and 
successful experience for a number of years. 

The directors of the No-th-Hastern Railway Oo. have appointed 
Mr, R. L, Wedgwood divisional goods mansger for the Newcastle 
district, | 

The President of the Board of Eiucation has appointed Prof. Watts 
to be professor of geology at the Royal College of Science, South 
K naington, À 

The eighth annual soi é> of the employés of the Aberdeen Corpora- 
tion tramways department was held on the evening of the 31st ult, 
There waa a large attend «nce of employ é3 and their friends, and among 
those present were the tramway officials, members of the Tramways 
Uommistee, and other prominent visitors, 

Half of the employé: of the Grimsby Street Tramways Co, gathered 
at the Impe:ial Hotel on Jan. 5l oa the occasion of their annual 
dinner, Mr. Andrew Beattie, J.P., D.L. (chairman of the company), 
and several of the directors were present, and the function was mush 
enjoyed, | 

Mr. A Eskstein, M I E.E., late managing director of the General 
Electric Oo., who established himself in business in October last at 
7, Market street, Manchester, has now taken into partnership Mr, 
A. O. Heap, and in fature the firm will be known as ‘ Eckstein 
Heap, and Co.," manufacturing electrical engineers and suppliers of 
all kinds of electrical accessories, Works address: Waverley Mulls, 
S; Simon-st:eet, Salford. Showrooms and warehouse: 5, Chapel. 
walks, Orosa.street, Manchester, 

Mr. A. O. Heap, M I E.E., who recently resigned his position as 
manager of the switchgear department of the General Electric Oo,, 
Manchester, has now entered into partnership with Mr, A. Eckstein, 
under the name of Eckstein, Heap, and Oo. Our readers will pro- 
bably remember that Mr, Heap only joined the General Electric Co, 
in February last year, Previous to this he was for many years chief 
engineer to Messrs, Elliott Bros,, Century Works, Lewisham, London. 
Messrs, Eckstein, Heap, and Co., are laying themselves out as 
specialists in the design and manufacture of all kinds of high and low 
tension switchgear, and wil: shortly place on the markets complete 
sets of apparatus suitable for central stations, collieries, works, mills, 
and private installations, 

Mr, Percy B. Hall, A I.E.E., who recently resigned the position 
which he haa held for some considerable time with the General Electric 
Co,, of Mauchester, formerly as manager of their switchboard depart- 
ment, and latterly as assi-tant manager of the switchgear depart- 
ment, has joined the firm ot Eckstein, Heap, and Oo., manufacturing 
electrical engineers and general suppliers of electricity. 

Mr. D. B. Mellis, who recently res:goed the position which he haa 
held for many years with the General Electric Qo., of Manchester, ag 
manager of the instrument department, ha:j oined the firm of Eckstein, 
Heap, and Oo., manufacturing electrical engineers and general 
suppliers of electrical accessories, 

Mr, F. Panter, who for a number of years has held the position of 
shop manager of the instrument department with the General Electric 
Co.. Manches:er, has resigned this position, and has joined the firm 
of Eckstein, Heap, and Oo., manufacturing electrical engineers and 
general suppliers of electrical accessories, 

Mr, A R H, Jackson haa resigned the position which he has held for 
a considerable time with the General Electric Oo., Manchester, as chief 
draughtsmen of the instrument department, and kas joined the firm 
of Eckstein, Heap, and Co., manufacturing electrical engineers and 
general suppliers of electrical accessories. ? 

The Postmaster-General (Mr, Sydney Buxton) presided on Tuesday 
night over the annual meeting of the City branch of the Telegraph 


mechanical finish. Surface moisture is liable to creep between 
the lead and the insulation on the cables and causes them to 
give out quickly. The writer has tried plecework, but as the 
supervision has to be so much greater nothing is gained by it. 
It can only be done where there are a hundred or more similar 
Installations. 

If the split insulator system is satisfactory in works or large 
warehouses (and it is, the writer is certain of it), and since it is 
as safe a method as screwed tubing for all ordinary work, why 
can it not be adopted for housework? Is only wants sanction 
and approval by the leading supply and insurance authorities. 
It would become the most generally used system of any, and 
help a great deal to get the small householder, who is the best- 
paying consumer, as he is the most numerous. Twin lead- 
covered cable makes a very nice and cheap job for heating 
circuits in a house, as wall switches seldom are required. The 
switch is usually beside the plug, and if more than one plug is 
on a circuit it can be looped from the last one. This style can 
be done very cheaply, nearly as cheaply as split insulator work, 
and causes very little disturbance of the premises if put in 
after erection. 

Although the writer has in this paper made it his object 
right through to show the advantage of lowering the cost of 
installations, it must not be thought for one moment that this 
can be done by employing poor—that is, cheap—labour, or by 
using inferior—that is, nasty—material Wiring must only be 
cheapened by adopting a system that is simple and can be 
erected quickly and last a long time without repair. This can 
only be got by using skilled workmen, however simple the 
installation, and using nothing but the best British-made 
material, and paying particular attention to the cable. 

It might be advisable to mention some of the chief causes of 
breakdown on installations in new buildings. The first and 
most frequent one is moisture affecting the switches and ceiling 
roses, causing the wires to corrode away. The second is poor 
cable giving out in the tubing. This very seldom happens 
with C.M.A. cable. Of course, cables often give out through 
damage caused while drawing them in. Another fault is joint- 
ing in the tubing, but this can be classed as bad workmanship, 
as no good workman would make a joint in the tube. Another 
that can be set down to bad workmanship is the non-earthing 
of the tubing, and, under the circumstances, a slight ieak 
occurring causes the tube to become alive, very often without 
blowing the tuse ; this fault is, perhaps, the most dangerous of 
all. A fault that often occurs, but can be prevented with a 
little forethought, is the accumulation of water at the bottom 
of a long run down, aud the tubing should be drained at the 
bottom bend to prevent this, by having one or two small holes 
drilled through, or by fixing a T-piece at the point instead of 
the usual bend. Faults are often caused by water used for wash- 
ing purposes getting into the close-juint tubing and lodging there, 
If the cable is of decent quality, and the water dries away quickly, 
nothing will happen, but it is otherwise with inferior cable. 
The ends of the tubing often damage the wires if no insulating 
nipples are fixed, but this is only likely to happen on jerry 
work. ‘Then there are faults due to nails driven through, and 
to rags in the tubing, other workmen cutting into the tubes, 
etc. Bad ventilation under floors plays havoc with tubing, and 
the writer had to take out the whole of the tubing on one floor 
. Of a large building, it being absolutely perforated all over in less 
than twelve months, through dampness due to lack of ventilation. 
This, perhaps, was an exceptional ease, as the floors were 
absolutely rotten. Good ventilation will go a long way towards 
the preservation of an installation whatever method of wiring is 
adopted. Sea sand is much used in buildings in this district, 
and is very injurious to the pipe work. 

The writer hopes he has in these few notes said something 
that may lead to some action being taken or modification of 
existing rules ; also that in discussion some other schemes may 
be suggested which can be adopted for the lowering of the cos 
of small installations in order to compete with rival methods of 
heating and lighting. 
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Orders for week ending Feb. 17. 
Monpay, Fes, 12. —'* A" Coy.—Recruits’ infantry drill, 6 p.m, 
Technical instruction, 7 p.m. 
TuzspAy, Fes, 15. —'' B" Coy.—Recruits’ infantry drill, 6 p.m. 
Technical instruction, 7 p m. 
Medical examination recruits, 7 p.m. 
WEDNESDAY, FEB. 14.—‘'A Badge” examination for C" & “D” Coys, 
THurspay, Fes. 15. —'' C" Ooy.—Recruits’ infantry drill, 6 p.m. 
| Technical instraction, 7 p.m, 
Fripay, Fes, 16.—'* D " Coy.—Recruits’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 
SATURDAY, FEB. 17. —'! O” Coy.—Week-end instruction for Birming- 
ham detachment. 


J. H, S, PuruLiPs, Captain E E., 
B for 0,0, E.E, R, E. (Vols.), p l 
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Messengers’ Ohristian Association, held at their headquarters, Mitre- 
court, Milk-street, Cheapside, 

Mr. David Ssott kas vacated h's post as superintendent of the 
Greenock Corporation electricity department in order to take up a 
position under tha Bengal Government, 


TRADE NOTICES AND NOVELTIES 


The *'*Ohmer." 


Several good things were shown for the first time at the 
recent electrical exhibition. Among them, it will be remem- 
bered, was the ‘‘ Ohmer " insulation testing set (Cox’s patent), 
which attracted considerable attention. This instrument is 
being manufactured by Messrs. Nalder Bros, and Thompson, 
Limited, 34, Queen-street, Cheapside, London, E.C., and seems 
already assured of success on account of its moderate weight, 
low price, and excellent general design. Hach set consists of a 


= —— 


FIG. 1,—The “ Obmer.” 


generator and ohmmeter combined in one case, as shown in 
the accompanying illustration (Fig. 1). Special attention has 
been given to the details of the generator, and the result is 
eminently satisfactory whether regarded from an electrical or 
mechanical point of view. The armature (Fig. 2) runs in roller 
bearings, and the handle which serves to rotate it is free, thus 
making it impossible to damage the teeth of the gear wheels by 
too forcibly retarding the speed of the armature. tis sought, 
also, to obtain minimum wear on the commutator, and thereby 
endow this part with a long life. Carbon brushes are provided. 
These generators are not being wound for a lower voltage than 
500, since experience has established the advantage of using a 
fairly high pressure for ordinary testing purposes ; they can be 
made to give as high a voltage as 1,200 direct current. 


Fid. 2.—Armature, 


The ohmmeter is of the electrostatic type, and consists of a 
vertical needle with 12 parallel vanes, which work into four sets 
of fixed inductors of specially calculated shape. The vanes of 
the moving system (Fig. 5) are fixed about ‘din. apart, and are 
of mica covered with aluminium. This needle is remarkably 
strong and at the same time is very light, and consequently the 
moment of inertia is extremely small. Arrangements are made 
for rendering the instrument dead-beat by fitting the needle 
with an aluminium vane moving in the field of a permanent 
magnet. The fixed inductors (shown in Fig. 4 with one set 
displaced to enable the needle to be removd) are made up of 
aluminium stampings and, together with aluminium distance- 
pieces, are mounted on the frame as shown. It will thus be 
seen that practically the whole of the ohmmeter is constructed 


of aluminium, and hence the lightness of the apparatus, which 
weighs only 15łlb. complete. Being of the electrostatic type, 
the ohmmeter is, of course, independent of all external fields, 


Fic, 35. —Needle with Vanes. 


The method of working the ** Ohmer " may bə explained with 
the aid of the diagram (Fig. 5), from which it will be seen that 
the generator has one of its terminals attached directly to one 
quadrant, A, of the electrostatic ohmmeter, and the same 
terminal attached through a resistance, R (which is wound on 
porcelain insulators, and contained in the case of the Instru- 


Fie. 4.—Aluminium Inductors. 


ment), to the other quadrant, B, of the ohmmeter. The other 
terminal of the generator is connected to the vane, V. In actual 
practice, however, four seta of Inductors are used, the opposite 
pairs being connected together. The quadrant, B, is attached 
to the line to be tested, and the vane, V, is attached to earth. 
When the insulation resistance between the earth and line is 
infinite there is no current flowing through the resistance, R 


and the vane, V, takes up the position shown on the diagram. 
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Fra, 5.—Diagram of Connections, 


When a current flows from E to L there is a drop of potential 
due to the current flowing through R, the quadrants, A and B, 
are then at different potentials, and the vane, V, takes up anew 
position, which is determined by the difference of potential and 
the shape of the vane. The vane, V, is shaped approximately 


as num 80 as to be in stable equillbrium at all parts of the 
Beale, 
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The instrument is made for two standard pressures, 500 and 
1,000 volts, giving three standard ranges of resistance | namely, 
up to 20 megohms, 50 megohms, and 100 megohms at 500 volts, 
and up to 50 megohms and 100 megohms at 1,000 volts—but in 
each case a switch is provided to reduce the top reads to one- 
a of this value, thereby greatly increasing the length of the 
scale, 

‘Through the courtesy of Messrs. Nalder Bros. and Thompson, 
Limited, we were recently enabled to examine the several parts 
of an *' Ohmer," and assure ourselves of the great care taken in 
assembling the same. . The moderate price of the instrument is 
certainly not due to any lack of attention to detail or indifference 
to the efficiency obtained. 


Impregnated Wool Felt. 


As every engineer knows, much trouble is caused in practice 
through vibration, and many methods have been devised to 
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overcome it, some of them having proved successful and 
others more or less failures. At one time a great deal was 
expected from hair felt as a contributory means of lessening 
the evil, but it did not give the anticipated general satisfaction. 
This, it is surmised, was due to the poor reslliency, which is 
characteristic of the material in question, but does not extend 
to wool felt, The latter, besides being resilient, can be effectively 
impregnated, and thus rendered durable and weatherproof, 
since wool is tubular, and therefore lends itself to the process. 


But before the merits of wool felt become fully recognised a 
great deal of prejudice—the outcome of unsatisfactory experience 
with hair felt —will, no doubt, have to be overcome, That it 
has already been put to extensive use in Germany with good 
results will, however, help to reassure the incredulous. It 
has also found many applications in this country. Accom- 
panying are illustrations of two of same. Fig. 1 shows 
a successful method of preventing the transmission of vibra- 
tions from the bed-plate of a gas-engine through the floor, 
and so to the walls of the building. In this case the wool felt 
is inserted at a point near the base of the concrete foundation, 
bolts passing upwards through it to connect the two masses of 


concrete, It will also be seen that an alr space is provided. 
Fig. 2 illustrates the insertion of a felt pad between a rail chair 
and sleeper to protect the latter from wear, and thus prolong 
its life. This practice is finding much favour, notably on 
some of the London underground electric railways, where 
hardwood sleepers are employed. Many other useful applications 
of the material readily suggest themselves in connection with 
electrical and other machinery, constructional ironwork, etc. 
It is manufactured under patent rights by Messrs. Mitchelle, 
Ashworth, Stansfield, and Co., Limited, of Elmwood Mule, 
Leeds, and 108, Hatton-garden, London, E.C., in three grades 
of hardness, and any thickness from jin. to 1jin. to suit 
different requirements, The results of experiments made by 
Messrs.. D. Kirkaldy and Son to ascertain the behaviour of 
this wool felt under a gradually increased thrusting stress fully 
confirm all that is claimed for the material, which should, 
therefore, find a ready market. 


New Type of Alternator, 


We are indebted to our esteemed contemporary, Elektrische 
Bahnen w. Betriebe, for particulars of a new type of alternator 
introduced by the Felten und Guilleaume-Lahmeyerwerke 


Eic. 1.—Rotor of a New Type of Alternator. 


Aktiengesellechaft, Miilheim-a.-R., Frankfort-a.-M. The 
revolving field system is shown in Fig. 1 herewith. Referring 
to this illustration and the section (Fig. 2), it will be seen that 
the pole-shoea bolted to the massive steel cores serve to hold 
the exciting coils in position, At the driving end of the shaft 
an ordinary bearing is provided, while a ball bearing with ring 
lubrication Is provided at the opposite or exciter end. The 
exciter is enclosed within the end casing, as shown in Fig. 2, 
this casing together with the magnet yoke being cast in one 
piece. The laminated poles are bolted tothe yoke. Armature, 
commutator, and slip-rings are mounted on a common bush, so 
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FIG. à —Section of a New Type of Aiternator. 


that the revolving part of the exciter is quite independent of the 
alternator. 


GLASGOW BOILER CONTRACT. 


After two meetings, the Corporation have at last arrived ab a 
decision on the contract for the supply of 10 boilers for the 
electricity stations at Port Dundas and St. Andrews. The 
Electricity Committee originally recommended that the whole of 
the contract be placed wi'h Messrs. Babcock and Wilcox, whose 
tender (£16,716) was £2,000 higher than the next lowest, that 
of Messrs, the Stirling B iler Company. The Council, at a 
meeting on Nov, 22, 1905, declined to approve this recom- 
mendation, and by a m»jrity of votes referred the matter back 
to the Electricity Committee. In the meantime the committee 
reconsidered the question, but at the Council meeting on Feb. 1 
presented the same recommendation as they did at the November 
meeting. An amendment was promptly moved to the effect 
that the contract be divided between Messrs. Babcock and 
Wilcox and Messrs, the Stirling Boiler Company, the former to 
supply six and the latter four of the boilers. After a lengthy 


| discussion the amendment was carried, and the contract will be 


divided accordingly. 
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LIVERPOOL ELECTRICITY ACCOUNTS. 


The accounts of the Liverpool electricity department for 
. the year ended Dec. 31, 1905, show a total expenditure 
on capital account to that date of £1 849,775 Abstracts 
of the revenue account and general balance-sheet are 
appended. 

| REVENUE ACCOUNT, | | 

Expenditure. £ rm d. 


Dr. 
To generation of electricity ..........eeee eem 61,784 7 9 
Distribution of electricity ................ cta ris 4,107 16 2 
Rents, rates, and taxes ...... cech mme. 17,847 0 2 
Management expenses, silaries, ObC..n.cccercesersrersscom 12,163 18 11 


Special charges, insurances, etc. ............. — 
Amount written off for bad deb's............. 
Balance carried to net revenue account ......— eee 


2,227 5 4 
105 310 


£246,566 19 10 


Or, Income, £ os. d. 
By sale of current for lighting and power ......s+0... 145.785 4 3 
Public street-lighting ..... TEE E cess AA 2362 6 6 
Sale of current for tramWAys.......csccscessescevememseee 92876 1 3 
Rental of meters ..,....... PONO interdu ia uve oe 2,565 5 1 
Allerton installation rentals ............. tua b See Š 41 8 2 
Privilege vents aceasi levewaee ew venie da un 10 2 0 
Rent of property, less rates and repairs e.. es oms em o eoem 571 7 7 
Manafacturing account ........ MH ad EPE EEE RU 2,156 9 0 
Transfer fees from stock certificates... eem sæ o ns o ms oam o i 016 0 


£246,566 19 10 
GENERAL BALANCE-SHEET, 


Dr. Liabilities, £ s d. 
Loans as per capital account.... eue eeereee sa 1,4205.995 4 5 
Sundry GreditOPS uses te eoe cx cer Ce e CIE UR ER IR 
Surp'us and sinking fund ......... TORO N D EA caves 


| 406 887 18 6 
Bank of Liverpool! sach coe re eor ear exo ss 


204244 5 4 


£2,082,815 12 4 


Or, Assets, £ sg d. 
Capital account—amount expended for works ........ 1,949 775 5 5 
Stocks on hand and work in progress... s.s ss 7785 1 0 
Sundry debtors for current supplied, etc, .... 69696 3 5 
Tavestment of sinking fund ............ cene 129,091 9 4 
Investment of reserve fund....... TE 26470 15 2 


£2 082,815 12 4 


LEGAL INTELLIGENCE. 


MUNICIPAL TRADING. 


1 In the Chancery Court on Monday last reserved judgment was given 
ia an action brought by the Attorney-General, at the relation of 
Messrs, Sutton and Oo., the carriers, for a declaration that the Man- 
chester Corporation had no power to carry, collect. or deliver for 
reward any goods or parcols otherwise than by their tramways, as 
reported in our columns last week. 

Mr, Justice FARWELL said that the Corporation's scheme was a large 
and comprehensive one of parcel collection and delivery, They pro 
posed to accept cash on delivery to be subsequently handed to the 
sanders, to deliver by express messenger at special rates, to insure 
parcels, and to act as agents for railway companies. They proposed to 
‘collect and deliver parcels outside the radius of their tramway system, 
and parcels which had never travelled and were not intended to travel 
by the tramways, and they spent several thousands of pounds upon 
plant, horses, and vans, and engaged numerous agents and servants, 
with & view to carrying on this business, The expenditure 
‘was intended to be part of the expenditure of the Corporation 
in connection with the tramways undertaking. There was nothing 
ultra vires in delivering by carb such goods as had been carried over 
the lines; it must be open to the defendants to use hors3s and carts, 
even to get the goods to the depóts, and there was no reason why they 
should not be allowed to convey them to the consignees' addresses. 
So far as this arose out of the working of the tramways undertaking 
there was no objection to it. The defendants, however, were not 
entitled to spend any part of the city funda or the receipts of the 
tramway undertaking for the purpose of establishing or maintaining 
or carrying on business as carriers except as part of the tramway under- 
taking, and of articles carried on the tramways belonging to or leased 
to the Corporation, and an ipjunction would be granted restraining 
them from doing it, With regard to the costs, the plaintiffs had 
failed as to part, but succeeded to a substantial degree, and defendants 
would pay their own and part of the plaintiffs’ costs, The irjanction 
would be suspended for 14 days to allow of the question of appeal 
baing considered. | : 


RIVAL TRAMWAY PROMOTERS AT HYTHE. 


An application was made on Friday last in the High Court of 
‘Chancery, before Mr. Justice Warrington. The action was nominally 
Lroughton behalf of certain of the burgesses of the borough of Hythe 
for an injunction to restrain the defendante, the Council of the borough 
of Hythe and their agents, from giving, as the lceal authority of the 


148,131 7 8 


65€90 6 3. 


borough of Hythe, a concent under the Standing Orders of Parliament 
to any Bill for an Act to authorise the laying down of a tramway 
along avy public highway within the borough of Hythe which may 
not be in accordance with the recommendation made by the General 
Purposes Committee of the Borough Council at the meeting cf such 
committee held on Aug. 5, 1905, and confirmed -at a meeting of the 
B rough Council sitting as the local authority held on Aug. 9, 1905, 

The circumstances of the case have already been dealt with in our. 
columns, and need not be recapitulated here. as is well known, the 
rival company referred to being the National Electric Construction Co, 
After hearing arguments of counsel on both sides, VEM 

Mr. Justice WARRINGTON, in giving judgment, said the objection of 
the defendants was based on the well-known ground that the wrong com- 
plained of was only bya public body, and not causing damage to any 
individual, and that such wrong could only be restrained by the action 
Lf the Attorney-General. In his opinion the obj:ction was well 
founded, In substance the plaintiffs were seeking to restrain, not the 
Council, but the Corporation from exercising its public function in a 
manner which was not pleasing to the plaintiffs. Having regard to 
the case of Evans v. the Corporation of Avon (1900, 29 Beavan, 144), 
such complaints could only be enforced by the Attorney-General. 
There was a singular lack of authority ou the point, and what there 
was was nob of very much assistance, Evans v, the Oorporation of 
Avon was a case of an appeal by the burgesses of the borough of Avon 
seeking to restrain the Corporation from disposing of property in 
a particular way, and asking for an account as to how it had 
been disposed of, The Master of the Rolls, Sir John Romily, held 
on demurrer that they had in the pleas the distinct allegation 
of trust for private individuals, yet because it was of a public 
character the consent of the Attorney-General was necessaty. The 
present action, though not relating to a trust of property, sought to 
compel the Town Council to perform its public duties in a particular 
way, and fell within the same category. It was suggested that a case 
like the present stood on the same footing as the well-known rule as 
when an acting member of a corporate body sought to prevent directors 
or others who were conducting the affsirs of a corporation from acting 
in a way which might be ultra vires or contrary to the regulations of 
the corporation. But the answer was that the right in those cases 
rested upon the basis of a bargain between the members and the cor- 
poration, which it was the right of. the members to enforce. Manicipal 
and commercial corporations stood on different footings, Tae present 
motion must be refused, the action not being properly constituted, 
with leave to amend, and the defendants to have their costs. 


HALIFAX JOINT-STOCK BANKING CO. v. BRITISH 
POWER, TRACTION, AND LIGHTING CO. 


This case, which wasrecently heard in the Chancery Division, raised 
an important question of principle (upon which there did not appear 
to ke any desided authorities) as to the right of a manager appointed 
in an ordinary debenture-holders’ action to be indemnified out of the 
assets of the company in respect of debts and liabilities incurred by 
him in carryiog on the business of the company where an order had 
been made authorising him to raise money by mortgage of the assets 
of the company t» a certain limited amount. 

Mr, Justice WARRINGTON, in giving judgment on Tuesday, said the 
bank asked for a declaration that Mr, Herbert Watkins, who was 
appointed reseiver and manager on behalf of debenture holders, 
was not entitled to be indemnifel out of the assets of the 
company in respect of debts incurred by him in carrying 
on the business of the company at York. On the reply to tha} 
question depended whe'her the creditors of the manager were to 
oe paid out of the assets of the company, the manager himself 
having become bankrupt, In Augus: 1902, Watkins was appointed 
re e:ver and manager, and later on was given liberty to raise mortgages 
not exceeding £3,000. When the company was wound up Mr. Watkins’s 
creditors sent in claims for upwards of £6,000, in addition to the 
authorisei £3,000. The true position of a receiver who was ordered 
by the Court not to exceed a certain limit was that the o:der was 
intended to limit the general authority, and if he found that the fund 
provided by the Court was nob suffisient, ib was his duty to bring the 
subject to the Court. If without such application being made, he 


incurred further liabilities exceeding the limit, he was not entitled 


to be indemrified against them unless he could show that, having 
regard to a)l the circumstances, he was justified in incurring them 
without first getting leave, His Lordship proposed to declare that 
Herbert Watkins was entitled to te indemnified against those debts 
and liabilities only over and above the permitted overdraft of 
£3,000, as to which he shonld satisfy the judge he was justified in 
incurriog without having first obtained the leave of the courts, 
That part of the summons which had reference to the priorities of 
the various creditors had better stand over till the registrar had dealt 
with the various claims. —Order accordingly. 


ELECTRICAL FRAUD. 


Before the Lord Mayor, at the Mansion House on Monday, Henry 
Townsend, alias A. Forrest, alias S, Vaughan, described as an elec: 
trical engineer, of no fixed abode, was charged with unlawfully 
obtaining by false pretences from Mr, Herbert Page the sum of £1, 
with intent to defraud. 
It was said Townsend made it a practice to call on various electric 
contracting firms in London and the saburbs, and pretend that he was 
a gentleman of means, He would give various addresses in the 
country, and would request the firm upon whom he was calling to 
undertake the fitting up of the electric light at his country house, 
This was usually about 50 miles from London, and the supposed resi- 
dene would be about five miles from the station, -In the present case . 
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accused, on Nov, 4, called on the prosecutor, who was an electrical 
engineer, at 65, Queen Victoria-street, and told him that he wanted 
him to put in an electric light installation at his country residence, 
Park Hall Farm, Ivanhoe, Tring: He made an appointment for the 
prosecutor to go down to Park Hall Farm, and as he was leaving he 
mentioned that he had been detained rather longer in town than he 
had anticipated, and was shoft of money. Prosesutor offered to lend 
him a sovereign for his fare hdthe, and this the prisoner took, giving 
an I.O U. for it, The card he handed in on his arrival bore the name 
of Forrest, It was subsequently found that there was no such place as 
the prisoner had mentioned, and that the representations he had made 
were entirely false, | 
Prisoner, who made no defenéé, was óómmmitted for trial. 


MANUFACTURE OF ACCUMULATORS. 


At Thames Police Court the magistrate granted an order against the 
London Electrical Syndicate, at Poplar, and allowed 253. costs, under 
an application by the Home Office to prevent the further manufacture 
of electrical accumulators in conditions said to be dangerous to health. 

Dr. T. Morrison LEGGE, medical inspector of factories, attached to 
the Home Office, stated he visited the workshop on the 23rd ult. The 
manufacture of electrical accumulators had been scheduled by the 
Secretary of State as a dangerous trade, and at the works in ques- 
tion the regulations had not been conformed with, These regulations 
dealt with the manipulation of lead compounds, to guard against the 
danger of lead-poisoning, and the work at the defendants’ manufactory 
could not be carried on without danger to health unless the regula- 
tions were complied with. The mixing of red lead and litharge paste 
had been carried on without an exhaust fan being provided to carry 
away the dust, consequently the workmen had to inhale it. The 
witness said he found a workman who had suffered from lead-poisoning, 
which had been contracted owing to the way the work had been carried 
on, In addition to the fan he had mentioned, the bench at which the 
mixing was done should be covered with sheet lead, and the floor 
concreted, so as to be capable of being washed down every day. 


BATH TRAMWAY CO. SUED. 


There was a special sitting of the Bath Oounty Court, on the 
Ist inst, to hear a case in which William Chambers sued the Bath 
Electric Tramways Co. for damages for personal injuries caused, as he 
alleged, by the negligence of a driver of one of the company’s tram- 
cars, which ran into a break entering the London road from the Box 
road at a point near Bathford, on Sept. 2 last, The case had been 
remitted from the High Court, More persons than Chambers were 
injured in this accident, two or three men having to be detained at 
the Royal United Hospital, and it was stated that this was being fought 
as a test case, Before the case was gone into, counsel for the defendants 
said an agreement had been arrived at between the contending parties 
. as to the amount of damages, and the only question before the Court 
was whether the company were liable, The evidence was that the 
break contained a party of workmen who had been on an outing to 
Ohippenham. When the collision occurred it was 11 o'clock at 
night, and the plaintiff alleged that defendants’ driver came down a 
slope from Batheaston at an excessive sped, sounded no gong, and, 
though the car was seen some 50 to 100 yards before, it struck the 
break—which was emerging from the Box road on to the main road, 
and had to cross the tramlines to get to its proper side—before the 
driver had time to get the conveyance clear of the lines. Seven or 
eight occupants of the car were calle to support the plaintiff's case, 
The question of the soberness of the man driving the break was raised 
by the defendants, and conflicting evidence was given on this point. 
The driver of the car said he was going at the rate of seven miles an 
hour oniy when the collision occurred ; he only saw the break when it 
was 15 yards cff, and it tried to nip across the rails in front of his 
car, Defendant’s counsel maintained that the plaintiff's driver was 
the negligent party, and not the motorman, The jury found for the 
plaintiff, and judgment was entered for £110, the amount agreed upon. 


ANGLO-AMERICAN OIL CO. v. THE LONDON 
TRAMWAYS CO. 


This cage was heard at the Brentford County Court on Friday last 
before his Honour Judge Howland Roberts, the plaintiffa suing for 
damages as a result of a collision due, as it was alleged, to negligence 
on the part of a servant in the tramway company. The defendants 
contested the allegation. 

His HowovR, in summing up, said that the plaintiffs’ case was 
very clear. He thought the driver of the tramcar could have avoided 
the collision. He gave judgment for the plaintiffs for 222. 193, 


UNITED 


COMPANIES’ MEETINGS AND REPORTS. 


ANGLO-AMERICAN TELEGRAPH. 


The ordinary general meeting of this Company was held last week 
ab Winchester House, Mr, F. A, Bevan presided. 

The CHAIRMAN congratulated the shareholders upon a very 
successful year's working, The gross pool earnings—£615,660—gave 
an increase of £61,000 spread over the whole of the business. This 
improvement appeared to be continuing, the new year having begun 
with a considerable increase, All their cables were in good working 
order. The dividend absorbed £21,000 more than last year, being 
65s., against 55s,, and the result would be that only £846 would be 


carried forward. Looking to the fact that their traffics had begun so 
well this year, he thought they were acting perfectly safely, Ia regard 
to the renewal fund, that now stood at just over £1,000,000. He 
hoped they would now be able to pay for renewals and repairs out of 
the interest, snd yet leave a margin which would. increase the fund, 
so that they would not require the £20000 hitherto set aside 
annually, Alluding to an item of £2,330, the Chairman said 
that represented taxation by Newfoundland, a most unreason- 
able and impolitic action. ` Their original charter of 1854 gave the 
Company exclusive rights of telegraphic communication in the 
island for 50 years, and although no «flsctive cable was laid until 
1866, the Newfoundland Government stuck to the letter of the agree- 
ment, and in 1904 thought they were going to obtain all the Com- 
pany’s rights, They found, however, it was only the exclusive right 
the Company surrendered, and they could not turn them out. They 
did their best and failed, As they could not agree to terms of 
purchase, the Government decided to run their own system, and were 
taxing the Oompapy to pay interest on the money borrowed. This, 
too, after all the Oompany had done for them in bringing the island 
into close relation both with Europe and America, Now, after all 
these years the Company had served them so well, the Government 
turned round and not only taxed them to the extent of £5,000, but 
encouraged their rivals to come in, The Company was in communica- 
tion with the Colonial Office, but had not yet obtained what they 
desired—to get this tax removed, All the reward they got from 
Newfoundland was that the colony did what no other country had ever 
done—tax people who brought them intelligence, 
The report was adopted unanimously. .. 


CITY AND SOUTH LONDON RAILWAY. 


The forty-third ordinary general meeting was held on Tuesday ab 
the offices, Finsbury-pavement, 

Mr. G. B. Stuart Worriey, K.O., M.P., who presided, referred 
at the outset of his remarks to the great loss which the Company had 
sustained by the death of Mr. Charles G. Mots, the late chairman, 
Proceeding to move the adoption of the report (details of which 
appeired in the Electrical Engineer of the 2nd inst.), he stated that 
the directors were aoi- to main the dividend in spite of the fact that 
the additional 2150 000 of ordinary stock issued in the June half of 
last year came in for its full dividend now, During the past half year 
the Company eariied 205,640 more passengers, from whom an addi- 
tional £221 was received. On the other hand, 840 fewer season 
tickets wo e issued, representing a decrease of £823. Those results 
would have been better but for exceptional cautes, and if normal 
conditions had prevailed ` in both years—namely, 1904 and 
1905—they would have been able to shew an increase in their 
passenger receipts of about £300. In May of last year they 
reduced their fares, and the period under review was the first 
half-year in which the full effect of the reduction had been felt, 
In the past six months the receipts per train mile were 153, 9'7d., 
against 15s. 8‘Old. in the Dacember half of 1904, and the receipts 
per train mile were 23, 6 9d., against 2s, 6°7d., a better result thus 
being shown in both items.. The receipts per passenger, however, had 
been 1:88d., egainst 1°86d,—a circumstance which mght be attributed 
to their passengers having travelled on the average a longer distance 
than formerly, The percentage of working expenses exhibited a move- 
ment in the right direction, havirg been 46°64 per cent., against 
41:22 per cont. in the Decamber haif of 1904. The expenses per 
train mile had been 1s, 3'3d., against ls. 5'26d., the locomotive 
charges 4'65d., against 454d., and the traffic expenses 6 791, 
against 6 77d. They had run during the past half-year about 9,000 
train miles less than in the corresponding period of the previous 
year, and the number of the trains run was 89 405, against 90 842, 
Dealing with the report, the Chairman said that sati-factory progress 
had been made with the extension to Euston, There had been 
some little delay in those works in consequence of the engineers 
finding it necessary to use compressed air between Easton and St. 
Pancras—in fact, nearly the whole of the important works under 
Euston Station and buildings would be carried out by the compressed- 
air method, They had let the contract for the lifts for that extension 
to the Oris Elevator Co., and the Board were advised by their engi- 
neers that in those they would have the most up-to-date lifts that 
could bo made. It would be seen from the report that an 
agreement had been made with the London and North-Western 
Railway and. the Charing Cross and Hampstead Companies for - 
the interchange station and connesting subways at Euston. He 
was much impressed with the importance of those various con- 
nections which were about to be made by this Company, and 
they ought to be of great value to the Company, at all eventa 
in time. Another important connection was that at their Elephant 
and Castle Station, where, on the south side of the river, they 
were going to get a connection with the new Baker-street and: 
Waterloo line. The latter line, the directors were informed, would: 
be open from Baker-street to Waterloo in the course of about two 
months, and the extension from Waterloo to the Elephant and Oastle 
in about three or four months’ time, He had personally visited the 
works going on in the immediate neighbourhood of the Elephant 
and Castle Station, and the proprietors would readily realise what the 
value of that connection would be to this Company, The directors 
recommended the same dividend as was paid lest year, 

Mr, C. S. GRENFELL seconded the motion, which was carried. 


CENTRAL LONDON RAILWAY: 


The half-yearly meetirp of this Company was held on Wednesday 
at the Holborn Restaurant, Sir Henry Oakley, chairman of the 
Company, presiding. 

In moving the adoption of the report (see our issue of Feb. 2), the 
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CHAIRMAN said that the number of workmen they had carried was 
fewer by 13,000, and, curiously enough, there was a large decrease in 
the Sunday traffic, Ia the half-year 316,000 fewer passengers travelled 
on Sundays, compared with the number that travelled in the previous 
corresponding period. They did not show that loss ; they only showed 
£212. The diffsrence was made up by the increase in the number of 
weekday passengers, thereby showing really that the substance of their 
business remain uns ftected. There was nothing that they could see 
or antisipate that disturbed their faith in the potency of their line. The 
blot on the account was the increase in ratesand taxes, While the total 
earnings were £174,0C0, their rates and taxes were very nearly £15,000, 
or £700 more than they were in thecorrespondivg period. Their working 
expenses, wi hout the rates and taxes, worked out at 46 per cent., 
which he thought was very moderate, but with the rates and taxes 
added they were about 50 per cent, Thy found a material increase 
at their Museum Station since Kingsway had been opened. Whether 
that was because it had become a main thoroughfare aud had aftorded 
the p»ople a new route to travel by their line east and west they did not 
know but fcom the day it was opened there was a gradual and marked 
increas3 in the number of passengers booked there, If Kingsway pro- 
duced at the B-itish Museum so marked an increase, the opening of the 
Waterloo and Baker-street Railway and the Charing Oross and Hamp- 
stead Railway, with both of which exchanges had been arranged under- 
ground, so thata man travelling by either line or by theiracould exchange 
from or to them without coming t» the surface, they thought they might 
reasonab'y hope that that accommodation would tend to the insreate of 
traffic ab both points of exchange. They had agreed to the construction 
of the exchange! on the unde standing that each should pay half the 
gost, The rerult of the year’s working was that they had a balance, 
after bringing to account £34,000 at the beginning of the year, of 
£105,000, which enablei the directors to recommend a dividend for 
the half-year at the rate of 4 per cent, per annum upon the original 
stock and preferred stock. In 44 years they had earned. close 
upon £1C0 000 more than they had divided, and they had that 
sum in their possession untoucke) to provide against any exceptional 
circumstances, Referring to the Company’s parliamentary measures, the 
chairman said their sche ne for the completion of their circle was 
practically held in suspense, first of all during the time of the inquiry 
by the Royal: Commission and subsequently by Parliament, but iv was 
iatended, they understood, to bring into the House very shortly a Bill 
authorising the appointment of a traffic tribunal for London, a body 
of s3ientists and men of business, who were to think out and recom- 
mend a settlement of the problem for the fature conduct of the transit 
of the public through London, It would have been obviously unwise 
in the face cf that knowledge to have put forward any scheme this 
session, and therefore the Board, after careful thought and consultation 
with their solicitors and engineers, came to the conclusion that it 
would be better and wiser in the interest of the Company to suspend 
any action until their fature coarse was more clear, 
Lord RaATHMORE 
unanimously, 
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Kensington and Knightsbridge Electric Lighting Uo., and the Notting 
Hill Electric Lighting Co. After making a fall allowance for sinking 
fund and depreciation the net balance for the year 1905 is £291, to 
which must be added balance brought forward from 1904, £7, making 
to be carried forward £298. 


ST. JAMES'S AND PALL MALL ELECTRIC LIGHT. 


The report of this Company for the year ended Dee. 51, 1905, to be 
submitted to the meeting on the 13th inst., states that the supply has 
been distributed from the Oarnaby- street and Mason’s-yard stations of 
this Company on a total of 286,084 8-c,p. lamps, being an increase of 
7,195 in the past 12 months, For this purpose 6,654,217 units were 
generated at these stations and 2,585,260 were purchased from the 
Central Electric Supply Co. The dividend of £2,500 received last 
year from the Central Oo, has nob been carried to the contingency 
fund of the Sb, James's and Pall Mall Electric Light Oo., as 
had been intended, but has been brought into this year's net 
revenue account, This Company, in association with the West- 
minster Electric Supply Corporation, the Kensington and Knights- 
bridge Electric Lighting Oo., and the Notting Hill Electric Light- 
ing Oo., is promoting in the ensuing session of Parliament 
a Bill under the title of the '' Wess London Electric Undertakers’ 
Association,” with the principal object of securing additional economy 
of production and regularity of service by linking up several sources 
of supply in the West of London, The directora regret that the profits 
on the past year's trading do not admit of the payment of a bonus on 
the ordinary shares, as in previous years, The amount ordinarily 
available for this purpose has been absorbed by the special charges 
incurred in defending the Company's interests in Parliament, by large 
temporary disconnections of lamps owing to extensive rebuilding 
operations in the distriot, and by further reduction of the rates for 
supply rendered necessary by severe competition. The net profits 
applicable to dividend on shares for the year 1905 were £23, 744, to 
which must be added balance brought forward from 1904, £2,891, 
together £32,635, The directors now propose to pay a dividend on 
the ordinary shares of 7s. 6d, per share, making a total distribution of 
124 per cent, for the year, leaving to be carried forward £635, 


LIVERPOOL OVERHEAD RAILWAY. 


The report cf this Company for the half-year ended Dec. 31 last, to 
be submitted to the meeting in Liverpool on 13th inst, , states that the 
g oss revenue receipts amount to £39,638 and the working expenses to 
£32,186. Although the number of passengers carried during the past 
half-year shows a slight increase—the increase has been entirely in 
cheap workmen’s tickets—there has been a falling off both in first and 
in third class traffic, The directors have introduced a system of 
differential fares with the view of meeting the competition of the 
tramways. The average receipts per passenger amount to 1'78d., 
compared with l'90d. last year. The Seaforth extension was opened 
in July, but the through train service to Southport had nob yet been 
inaugurated owing to the delay in completing the necessary rolling 
stock by the Lancashire and Yorkshire Riilway, The Seaforth exten- 
sion has increased the working expenses without so far producing any 
corresponding increase in earnings. The receipts from passenger traffic 
amount to £38,757 and miscellaneous receipts and interest £881. 
Working expenses and transfer to renewal funds total £31,186, and 
deducting interest on mortgage debantures and on calla paid in advance 
£4,328, and adding the balance brought forward, £4,336, there is 
availabla for dividend £7,460. The directors recommend a dividend 
of 5 per cent. per annum on the preference shares, leaving a balance 
of £3,784 to be carried forward. 


seconded the motion, which was carried 


LANCASHIRE AND YORKSHIRE RAILWAY. 


At the half-yearly meeting of this Company, held on Wednesday, 
the CHAIRMAN (Sir Geo, J, Armytage), in moviog the adoption of the 
report, said that the cost of electric working on their line, when proper 
allowances were made for the depreciation of the more costly plant, 
was slightly higher per train mile run, With this result, however, 
the directots were quite satisfied, as they had been able to do a much 
greater amount of work and give a very much improved service to the 
public, They now contemplated some additions which would enable 
the Company to deal with the rapidly growing traffic. Since the last 
meeting the electric system had been coupled up with the Liverpool 
Overhead Railway at Seaforth. They hoped before long to run a 


complete service of trains over that line to and from Dingle. 
A dividend was declared at the rate of 33 per cent. per annum, 


LONDON, TILBURY, AND SOUTHEND RAILWAY. 


Mr. ARTHUR STRIDE, who presided at a meeting of this Company 
on Ist inst,, said that the capital expenditure on the line amounted 
to £110,000, which was seat chiefly in widening the lines between 
London and Barking, the electrification of the railway as far as Hast 
Ham, and the construction of a bridge instead of a level crossing in 
the middle of Barking, a work forced upon them by the local authority. 
The cost of electric working of part of the line bad been more expen- 
sive so far than steam, But the working of the line was not normal, 
the stock was new, the men were new, and there had been much loss 
of current, but every week there was an improvement. The running 
had greatly improved. The whole thing had gone through easily 
and without inconvenience to travellers, The amount they would 
have to pay the District Railway Oo, for the current had not yet been 


determined, but a sufficient sum had been put in the accounts to 
cover it, 


CENTRAL ELECTRIC SUPPLY. 


The report of this Company for the year ended Dac. 31, 1905, to be 
submitted to the mee'iog on the 13th ins», states that energy has 
been supplied to the St, Jame:s and Pall Mall Electric Light C». and 
the Westmiaster Electric Supply Corporation throughout the year to 
an amount of 7,102 960 units. The Bill promoted in the last session 
of Parliament to enable the Oompany to extend the works on the 
"Grove-road site and to lay additional mains for the supply to the 
distributing companies received the Royal assent. The Company is 
interested in the present year in the Bill of the West London Electric 
"Undertakers' Association promoted by the Westminster Electric Supply 


“Corporation, the St. James's and Pall Mall Electric Light Co., the 


DUBLIN AND LUCAN ELECTRIC RAILWAY. 


The report of this Company for the half-year ended Dec, 51, 1905, 
shows that the receipts on revenue account from all sources are 
£3,527. 163, being £8. 1s, less than for the corresponding period of 
1904, while the total expenditure was £1,784. 123. 7d., an increase of 
£88, 14s, 7d. After providing for debenture interest there is an avail 
able balance of £1,394, 15s, 2d., out of which the directors recommend 
payment of the half-yearly dividend (£475) on the 5 per cent, pre- 
ference shares to Dec, 31 last, and £40) to the electrical contractors 
on account of the sum remaining due to them for electrical equipment, 
leaving a balance cf £329, 15s. 21. to be carried forward to next 
half-year, Ths total amount applied out of revenue of 1905 in 
redustion of capital expenditure on electrical equipment is £900, 


SOUTH AMERICAN LIGHT AND POWER. 


The report of this Company for the year ended Sept. 30 last states 
that soon afser the lasb annual meeting Mr, Thursby paid off the whole 
of his debt to the Company, and the money has been applied towards 
paying for the new plant, the whole cost of which, including erection, 
was £12,998. The tradiag profit in the Argentine (£4,896) shows an 
increase on that of last year of 45 per cent. This was made solely out 
of the sale of light and power, rent of meters, and profits on private 
installations, Another 240-kw. gas.engine and alternator has been 
crdered for delivery in March next, so that the Company will be ina - 
position to meet the incressing demands for light and power during 
the next winter season in Bahia Blanca, 


SMITHFIELD MARKETS ELECTRIC SUPPLY. 


The report of this Company for the year 1905, to be submitted ab . 
the meeting on the 16th insb., states that the gross profit amounts to 
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£6,770, an increase of £501, 
to which must be added the balance brought into the accounts 
. from. last year £1.659, making a total of £5,319, Out of this 
£1,500 has been placed to general reserve fund, bringing the 
total at credit of this account to £7,460, and the directors now 
propose to psy a dividend at the rate of 4 per cent, for 
the year and to carry forward £1,419, A satisfactory reduction has 
taken place in the cost of production, due to greater efficiency in 
working and to the larger output. The opening, in the early part of 
the year, of the cold store above the generating station, to which this 
Company supplies current, has at the same time adversely affected the 
net revenue, the rental hitherto derived therefrom having been 
pat tially absorbed by the cost of supply. The directors have decided 
after careful investigation to instal a system of mechanical stokers as 
a means cf dealing ı ffectually with the smoke trouble, and which will, 
they expect, result in a saving in working expenses, 


ELECTRIC LIGHTING AND TRACTION CO. OF AUSTRALIA. 


The sixth annual report, to be presented at a meeting of the share- 
holders on the 12th inst,, states that for the financial year ended 
Avg. 31, 1905, the capital expenditure in Australasia on buildings, 
plant, and mains has amounted to £15,005. The sale cf the Com- 
pany’s undertakings at Adelaide and Port Adelaide to the Adelaide 
Electric Supply Co. took effect ss from Sept. 1, 1904, the purchese 
consideration amounting to £162,500. Tha amount of £46,909 
appearirg in the prefib and loss account represents the balance of 
the purchase consideration above referred to (after deducting bad 
debts) over and above the amount at which the Adelaide under- 
takirgs stood in this Company's books prior to their sale to the 
Adelaide company—namely, £115,571. This balance has been 
applied, as to £30,849, in extinction of suspense account and in 
writirg cff the debit balance brought forward from last year, and 
the surplus of the profit and loss account, amounting to £11,750, 
which the directors are advised is not available for dividend pur- 
poses, has been carried to reserve, As compared with the previous 
year, lighting and power connections at Melbourne and Geelong 
show progress; at Melbourne the total connections, expressed in 
Scp. lamps, being 69,678, as against 49,692, while the motors in 
rated horse-power have risen from 445 h.p. to 682 h.p. At Geelong 
the figures are 27,836 connections, as against 19,938, and the rated 
horse-power 430, in comparison with 297. The gross profit on the 
Melbourne undertaking amounts to £6 455, as against £5,460 during 
the previous year. The directors have decided to order for this branch 
a 1,C00 kw. steam-turbine generating set. The Geelong undertaking 
is also making steady progress, the gross profit for the year amounting 
to £1,284. Os. 7d. A dividend on the ordinary shares of 1s, 10d. per 
share, recently paid by the Adelaide company in reepect of the period 
ended Aug. 31, 1905, has been taken into this Company's protit and 
loss account, The directors anticipate an increasing revenue from this 
scurce in future years. 


NEW COMPANIES REGISTERED, 


Hunslet Electrical Pottery Co, Limited,—Registered Jan. 24 
by Jordan and Sons, Limited, 120, Ohancery-lane, W.O. Capital, 
£5,000. Object: to carry on the business of manufacturers of and 
dealers in earthenware pottery in connection with electrical fittings of 
all kinds, No initial public issue, Registered office: Balm-road 
Mills, Hunslet, Leeds. | 


Madras £lectric Supply Corporation, Limited,— Reg stered 
Jan. 27 by Bird and Bird, Gray’s-inn, W.O. Capital, £400,000. 
Object: to carry on in India or elsewhere the business of an electric 
light and power company and that of electric engineers, electricians, 
engineers, contractors, manufacturers of and dealers in cables, wires, 
lines, accumulators, Jamps, and electrical appliances, ete., and to 
acquire concessions or licences granted by and enter into contracts with 
the Indian Government or other authority. Registered office: Salisbury 
House, London-wall, E.O, 


Anglo-Mexican Electric Co., Limited.—Registered Jan. 27 by 
Markby Stewart and Co., 57, Coleman-street, E.O. Capital, £500,000. 
Object : to acquire any concessions for the utilisation of water power, 
for the generation and distribution of electricity, for electric lighting, 
hydraulic or electric power supply, or for tramways, railwayr, or other 
public works in Mexico or elsewhere, and to carry on tke business of 
suppliers of electric light and power, manufacturers of motors, gene- 
rators, converters, meters, lamps, materials, and batteries, suppliers 
of hydraulic power, etc. No initial public issue, Registered office: 
35, Great St, Helen’s, E.O, 


Electrocars Limited,— Registered Jan. 29. Capital, £8 000. 
Object: to adopt an agreement with W. N. Stewart for the acquisition 
of certain inventions for improvements in (1) the mounting or support- 
ing of electric motors on eleotrieally-propelled vehicles, and (2) the 
control of electric motors used in connection with secondary or storage 
batteries ; to develop and turn to account the ssid inventions; and to 
carry on the business of manufacturers of electrical accumulators, 
motors, controllers, and vehicles and dynamos of all kinds, electricians, 
engineers, producers, and suppliers of electricity, motive power, and 
light, etc. No initial public issue, Registered office: Alderman’s 
House, Alderman’s-walk, Bishopsgate street, E.C. 


Liens Registered. 


China and Japan Telephone and Electric Co., Limited, London, 
E C —Lien registered Jan. 29, for £500 7 per cent, debenture, part of 
£50,000 ; amount previously issued, £12,000; no trustees; charged 
qu the undertaking, capital, property, and assets, 


The next profit for the year is £3,650, : 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Hornsey.—The Town Council invite tenders for cables and cable 
fi ting: Tenders by Feb, 26. 

Sehafrhausen (Switzerland), —Tenders are invited fcr turbines for 
the State electrie:ty works, Estimate, 1,140,000'r. 


Pilsen.— The Austrian State Railwaya invite tenders for the electric 
lighting of the station in Pilsen, Tenders by March 6. 


Madrid —The Direccion-General de Oras Puhlieas invite tezders 
for an electric railway project in Barcelona, Tendsra by March 31. 


Valenciennes —Low-tension boiler, See the Paris Journal des 
Travaux publics, Jan, 21. Teniers to the Mayor at the Town Hail. 


Brussels, — Tenders are invited for the supply of electrical accessories, 
Tenders to the Director of Roa is, 11, Louvain, Brussels, by Feb. al. 


Madrid.—Tenders ate invited for 60,000 porcelain insulators No, 2, 
to be delivered in five lots—at Madrid, Barcelona, Cordoba, Valladolid, 
and Zirgona. 

Pontypridd.—The Urban District Courc'l invites tenders for the 
supply, delive y, and erection of o1e 300-kw. steam dynamo, Tenders 
by Feb. 13. | 

Wakefield.—Tenders are invited for the supply, etc, cf a water 
acfcening and purifeition plint, Tenders to the Town Olerk by noon 
on Feb. 17. 

Battersea —Th» Borcugh Oouncil invite tendera for the annual 
supply of materials and stores for the electricity depirtment, Tenders 
by noon on Feb. 20. See advertisement. 


Rathmines and Rathgar.—The Urban D’stricth Oouncil invite 
tenders for 1,000 tons of coal, carbons, and general stores for the elco- 
tricity department, Tenders by Feb. 17. 


Madrid, — The Post and Telegraphs Department require tenders for 
10 00) erecsoted telegraph arms of 7, 8, aud 10 metres in length, 
with sulphate cf copper, Tenders by Feb, 12. © 


Shrewsbury.—Tenders are invited for the supply of fistings and 
all necessary work connected with the partial installa ion of electric . 
light at the Salop Iaficmary. Tenders by Fob. 16. 


Madrid. —Tenders are invited for 55 tons galvanised wire, 4mm.,; 
15 ton: brorz: wice, 3nm.; 5 tons brovz3 wire, 2mm, Ten?ers to the 
Chief Tele graph Office, 10, Corretas, Madrid, by Feb. 20. 


Ostend.— Tenders are invited for the eupp!y and erection of a low- 
pressure boiler at the Post Office. Special specification form, price 
40 cents. Tenders to M, J. Gody, Place de la Mounaie, by Feb. 10. 


Kingston-upon-Hull.—Tenders are invited for (1) supply of air- 
space telephone cable, and (2) extension to existing multiple switch- 
b:ard, Tenders to the Town Clerk, Town Hall, by 10 o'clock on Feb, 
12. 

Cardiff. —The Corporation invite tenders for the supply of cooling 
towers, electiically-driven pumps, pipework, etc., for their Reath 
power station. Tenders to the Town Clerk by Feb. 16. Sce advertise- 
ment in last issu». 

Paris. —The Municipality require c ff.rs for a concession of the eles- 
trical undertaking of Paris, Full particulars can be obtained from and 
cffers must be addressed to M. de Pontich, director of works, Hotel de 
Ville, Paris, by March 1. 

Sunderland, —The Corporation invite tenders for the supply of one 
boiler feed pump, one wooden cooling tower, one surface condenser 
with motor-diiven pumps, coal bunkers, gantry, and other steelwork, 
Tenders by noon on March 2. 

Dover.—Tenders are invited for the supply and erection of one 
350-kw. combined steam ganerator set for traction purposes, for the 
Corporation. Tenders t» Sir Wollaston Knocker, town clerk, Castle 
Hill House, Dover, by Feb, 12. 

Glasgow.—The Trustees of the Clyde Navigation invite tenders for 
electrical cable and c»nduotor ins'allation for Olydebank Dock. Tende:s 
to Mr, T. R. Mackerz'e, general manager and secretary, 16, Robertson- 
street, Glasgow, by Feb. 12 at noon, 


Bermondsey,—Tenders are invited for the annual supply of various 
accessories for the electricity works. Particulars can be obtained from 
the Borough Electrical Engineer, and tenders are to be add eased to 
the Town Olerk and delivered by 4 p.m. on Feb. 22. 


Sydney (N S W.). —The Council invite tenders for the supply and 
erectiun cf (A) boile:s, automatic stokers, pipework, etc.; (B) turbo- 
alternator, sub station mach nery, switchboards, ebe, Tenders to the 
Town Olerk by 4 p.m. on May 7, Seo advertisement. 


Blackburn,—The Electricity and Tramways Commi tee of the 
Corporation invite tenders for the annual supply of various stores. 
Particulars can be obtained from the Borough Electrical Eogineer, and 
tenders must be forwarded to the Ohairmsn of the above committee by 
10 a.m. on Feb. 12, 


Brussels, — Tenders are invited for the supply of telephone cabins 
with cqaipmeuts, in Brussels, Antwerp, Ostend, and Malines, 
Erimate, 7.700/rm, Specification No. 105. Tenders to M, J. Gody, 
director of the Post and Telegraphs Department, Place de la Monnaie, 
Brussels, by Feb. 10. 


Salford. —Tenders are invited for the annual supply of various stores 
and materials for the electricity department, Particulars can be 
obtained from the Borough Electrical Engineer, Fioderiek-road, 
Pendleton. Tenders to the Ohairman of the Electricity Committee at 
above address by Feb. 17, 


Dublin.— Tenders are invited for the supply and delivery at their 
Btores, Kingatown, oo, Dublin, of new lamps and lamp fittings, and 
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also repairs to lamps, as may be required during year ending March 31, 
. 1907, for the Commissioners of Irish Lights. Tenders to Mr. Hubert 


G. Üock secretary. by Feb. 22, 


West Ham.—The Borough Council invite teaders for (1) one 1,500. 
4.000 kw. two-phase turbo. generator ; (2) one 500-kw, motor generator, 
500 550 volts direct current to 2,100 volts alternating current, two 
phase ; and (3) switchgear fer above. Tenders by 4 p.m. on Feb. 16. 
See advartisemont in last issue, 

Shanghai.—The Municipal Council invite tenders for the supply 
and delivery c.i.f. of one 800 kw. horizontal steam turbo alternator 
(single-pbss^), with condentiog plant, Tenders to Messrs, Preece and 
Oardew, 8 Queen Anne’s-gate, Westminster, S.W., tefore 12 noon on 
Feb. 22. See advertisement in last issue, 


Loughor and Tirdeunaw (Wales).—The Glamorgan County 
Council invite tenders for the following works: (1) improvement of 
lighting, etc., at the Loughor Council School ; (2) improvement of 
lighting, etc., at the Tirdeunaw Council School, near Morriston. 
Tenders to Mr. T. Mansel Franklen, clerk, by Feb. 19, 


Bilston,—Tenders are invited for the electric lighting of new schools 
now veing erected at Stonefield, Bilston, for the Bilston Education 
Committee, in accordance with plana and specifisations prepared by 
M:ssrs. Bailey and McOonnall, architects, Bric ge-street, Walsall. 
Tenders to Mr. F. M. Oooper, secretary to Education Committee, 
Edueation Office, Town Hall, Bilston, by 12 noon on March 12, 


Christiania.—The Oommereial Intelligence Branch cf the Board of 
Trade have received from the Acting British Consul- General at 
Christiania detailed particulars relative to the supply of telegraph 
material to the Norwegian State Telegraph Department, from which 
it appears that it is open to British contractors to tender for the 
following : 66,600 insulators, 88 tons telegraph and telephone wire 
(iron) of different thicknesses, 15,000m. steel wire rope (7 and. 12 
strands), and 1,224m, cable. Tenders from British firms should be 
lodged by their properly accredited agents at the offices of the Tele- 
graph Management in Ohristiania not later than noon on Feb. 10. 
A copy (ia Norwegian) of each of the specifications and conditions, 
including forms of tender and drawings of insulators, may be seen 
on application at the offices of the Commercial Intelligence Branch 
of the Board of Trade,.73, Basinghall street, E.O, Note,—Apart from 
the usual customs duties, a preference of from 10 to 15 per cent. 
is given to Norwegian manufacturers, In all cases of Norwegian 
Government contracts it is obligatory that a resident agent should 
act for tenderers not residing in Norway, and be responsible to the 
Government, but it is not necessary for the agent to be a Norwegian 


firm, 
RESULTS OF TENDERS. 


Manchester Contracts.—Among the contracts entered into by the 
Marchest:r Corporation at their meeting on Wednesday were tha 
following: B itish Electric Transformer Co., four single-phase trans- 
oe? British Westinghouse Oo., high and low tension switch- 
boarda, 

Leyton (Essex) —The Urban District Council have received the 


following tenders for (1) 500 kw. dynamos, (2) overhead crane, for the 
Electric Lighting Committee : 


T. Parker Limited, Wolverhampton ........ PsC TERR DUS M £1,119 
Mather and Platt, Salford Ironworke, Manchester (accepted)... 1,195 
Greenwood and Batley, Albion Works, Leeds memene ene 1,210 
Johnson and Phillips, Old Charlton....... RE = 1,215 
Fowler and Oo., Leeds -nuen 1,270 
Lancashire Dynamo and Motor Co., Trafford Park, Manchester 1,281 
Siemens Bros. and Oo., Westminster S.W., sasa sasesana 1330 
Crompton and Oo., S:lisbury Houte, E O. ........ EEE 4 1.8530 
British Westinghouse Electric Oo,, Trafford Pat k, Manchester... 1 390 
Vickers Sons, and Maxim, Sheffield ................. — e eer 
General Electric Oo., Witton, Birmingham .......5.2.-.. 1,405 
Brush Electrical Oo., Loughborough. ............. eee 1,406 
Iuternational Electric Oo., Surrey-street, Strand ................ 1,480 
Electric Construction Co., 9, New Broad-street, E.O. ......... 1502 
British Electric Plant Co., Alloa, N.B. ........ e ee... 4 1,530 
British Thomson-Houston Co., 85, Cannon-street, E.O, ....... 1574 
Bruce Peebles and Oo., 25, Victoria-street, S.W, .......eccesces. ~ 1,630 
Electrical Oo., 122, Charing Oross-road, W,Q. ... eeoa. - 1640 
Dick, Kerr, and Oo., Abchurch-yard, E.O asasen s 1,684 
Lahmeyer Electric Co., 109, New Oxford-streeb esm ic . 1,808 
Crane, 

H. Morris and Bastert, Loughborough (accepted) ......... ......... 119 
Oarrick and Sons, Edinburgh „mems m 169 
Carrick and Ritchie, Edinburgh ........... Lc 175 
Spencer and Oo., 5, Dowgate-hill, E Q, ............... CEAO 180 
Larmuth and Oo., Salford, Manchester .......... — 189 

Ditto (alternative) 0... css caseecessessesvensencences ccs, à 250 
Dewsbury Electric Oo., Kilpin-hill, Dewsbury ..... ............ .. 182 
Pickering: Limited, Stockton-on-Tees. l — 917 
Holt and Willetts, Oradley Heath ............... EE EEE E 235 
Ohstte-s Eugineerirg 10., 158, Gresham House, EC, ....... 945 
B .bcock and Wilcox, 30, Farringdon-street, E.C............ e-. 280 


The following tenders were received for the overhead electrical equip- 
ment : 


Dick, Kerr, and Oo. Lee eee ss eese £12 049 17 3 
J. G. White and Co. ; 


see mrem smsem assos mee emssess 12,917 1 ll 
R. W. Blackwell and Oo, nesu Lees esems 12093 11 9 

Ditto (alternative). m.. .. .. Sant Pes ENVE VERDE Ebel MD PP OgE . 11585 4 6 
Brush Electric Eogineering Co. ...ce.cc.csseesossorsesooe,, 11,671 0 0 
MeCartney and Co, Les e esee cereus 14.060 9 6 
British Electric Equipment Qo. ........ esee 11,404 7 0 


. These tenders have been referred to the electrical engineer for report, 


Croydon.—The Council have accepted the tender of Dick, Kerr, 
and Co., at £6,795, for 1,000-kw, direct-current generator. 

Buxton.—Ths Urban District Council have accepted the tender of 
Laidlaw, Laidlaw, and Oo., at £881, for a 52.kw. gas-engine balancer 
for the electricity works, 

Islington.—The Borough Council have accepted the tender of the 
Briusn Thomson-H^uston Co., at £225, for the provision and installa- 
tion of six electric motors and the necessary alterations to shafting, 

Lillooah, —The East Indian Railway Co. have accepted the tender 
of Joh son and Phillips, of O;d Charlton, Kent, for the supply of 
motors, transformers, and complete elestrical plant for Lillooah 
carriage and wagon shops, | 

Underground Rolling-Stock,—An order has heen placed with 
the Brash E ectrical Eagineering Oo., of Loughborough for 40 steel 
trailer coaches for the Metropolitan District Railway. The cars are 
to be of similar des'gu to those at present in service on this line, but 
the us» of steel instead of the non-inflammable timber of which the 
ex'sting rolling-stock is constructed appears to prove that since the 
line wes opened for traffic the management have become convinced of 
the greater suitability of the lighter material. 


BUSINESS NOTES. 


TRACTION. 


Dartford,—The new electric tramway system is rapidly nearing 


. completion, 


Glengormley,— The inhabitants are agitating for a reduction of 
car fares on the Cavehill and Whitewell line, | 

Wallsend,—A tramway accident occurred last week, an electric car 
coming in collision with a rolley owing to failure of the brakes on the 
car. 

Southowram.—The promoters of a Bill for a light railway from 
Holmfield to Southowram are negotiating with a view to pushing on 
the work, 


Leeds.—A new system of rail construction is being tried. By this 
new system ib is estimated that the cost will be redused to £824, or a 
saving of 534 per cent, | 

Houghton (co, Durham), —The tram service between Hetton-le. 
Hole and Fence Houses was completely disorganised for several hours 
on Tuesday owing to the power being off at intervals, 

Camberwell.—The Borough Council consent to overhead traction 
being used on a short length of line at the Orystal Palace-parade, aud 
have informed the London County Council accordingly. _ 

Wigan.—A poll of the electors took place at Wigan on Tuesday 
with regard to the proposed extension, at a cost of £27,500, of the 
tramway to Coppull. The voting resulted as follows: against, 4,106; 
for, 466, 

Hastings.—A settlement of the vexed question of the system of 
traction to be adopted on the front is imminent, The company pro- 
pose to adopt the '' G, B.” surface-contact system, and have recom- 
mended it to the Council, 

Enand.—The District Council have granted permission to the 
promoters of the West Yorkshire Tramways Oo, to lay down tramways 
along certain roads within the Elland district in connection with the 
proposal to j in Halifax and Huddersfield by tramway. 

Iiford. —The Council's tranways are inaugurating a new departure, 
by the »ttachment of new roof covers to a number of their cars, The 
chief feature of these is a canopy at each end cffering shelter to the 
steps and to the seats outside the glazsd compartment, 

Lambeth —The Council have desided. to lodge a petition against 
the London S»uthern Tramways Bill, in order to obtain such clauses 
and prov:sions as the Council may consider desirable in the interests 
of the borough. The Bill seeks power to electrify the trams, 

Lianelly.—The Light Railway Commissioners held an inquiry on 
Wednesday into the proposed traction scheme, Ih ig proposed that - 
the Estates Committee of the Urban District Council should be vested 
with plenary powers to negotiate with the promoters of the scheme, | 

Guildford.— We understand that the motive power for the trams 
will be supplied by the Guildford Electricity Oo., but this matter is at 
present in abeyance, as is also the proposal for the. acquisition by the 
tramway company of a piece of land necessary for widening the Wood- 
bridge road, | 

Darlington,—The tramways manager reports that during the four 
weeks ended at De:. 25 the revenue from the tramways was £765. 
43, 54d., and the number of passengers 241,327, During the week 
ended Dac. 30 the revenue was £105, 3s, 3 i., and the number of 
passengers 60 059. . 

Lancaster.—The Tramways Oommittee have recommended the 
Oouncil to accept the tender submitted by Messra, Griffiths and 
Milington, tramway and general advartisin g contractors, London, 
amounting to £18 per year for each ranning car for a period of five 
years for advertising on the cars, 

Brazil —It is stated in the Board of Trade Journal that the 
Municipal Chamber of Floreanopolis, in the State of Santa Oatharina, 
Brazil, recently held a competition for the electric lighting of the town 
and the construction of an electric tramway. As only one tender was 
submitted, it has been decided to call for fresh tenders, : 

St. Marylebone.—The Borough Ocuncil on Tuesday decided to 
oppose the Baker-street and Waterloo Railway Bill; The Council are 
cf opinion that the company should be asked to surrender a strip of 
land at present forming the forecourts of two houses in Harewocd. 
place, so as to widen the inconveniently narrow footpath at this point, | 
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Dumbarton,—Eleven petitions have been deposited at the Scottish 
Office against the Dumbartonshire tramways order. The petitioners 
include the County and Town Oouncils of Dumbarton, the railway 
. companies, the gaslight companies, the Oorporation of Glasgow, the 

Say Valley Electrical Power Oo., and several holders of land in the 

istrict, | 

Torquay.— It is stated that the town clerk has been instructel t» 
notify the Dolter Oo, that the Council have decided to exercise their 
option under the agreement, and to require wood paving in Torbay- 
road from the Torbay Hotel to Belgrave-road, the equivalent of the 
remainder to which the Corporation were entitled to be laid in Union- 
street and Fleet-street, | 


Sunderland,—The estimate of the tramways department for the 
year ending March, 1907, shows that the total income is exnected to 
reach £67 545 for the year, and the total expenditure £64,845 leaving 
£2 500 to be contributed to relieve the rates, This will bring the 
amount given by the system tothe rates out of profits since the 
Corporation took possession of the trams to £18,500. 


Manchester.—The tramway men employed by the Oorporation are 
pressing their claim, hitherto refused by the Tramway Oommittes, for 
payment at the rate of time and a half for Sundays, Christmas Days, 
and Good Fridays, and a mass meeting of the men is now being 
organised for the purpose of deciding what further action they shall 
take in the matter, The Tramway Committee have been asked to 
receive a deputation. 


Switzerland.—The Feuille Federale Suisse of Jan, 17, says the 
Board of Trade Journal, contains the text of a concession granted 
to a syndicate headed by M. J. E. Dunand, of Geneva, for the con- 
struction of an electric tramway between Versoix and Divonne.les. 
Bains, via Nyon, Prangins, and Coppet, The cost of the enterprise 
is estimated at 950.000fr. (about £38,000), of which 199,300fr. (about 
£7,972) is to be expended on rolling-stock, 


Tramways in Surrey.—The South Metropolitan Tramways Co. 
have commenced the construction of new lines which will connect by 
electric tramway Oroydon and Mitcham on one route with Beddington, 
Wallington, Carshalton, and Sutton on another. The same company 
is now constructing an electric tramway connecting the Croydon Oor- 
poration system with Norwood, Anerley, and Penge, the aggregate 
distance of the new routes being about 10 miles. 


Croydon,—A Board of Trade inquiry was held at the town hall on 
Tuesday to hear objections regarding the extension of the trams from 
Oroydon to Sutton and other places The company (the South 
Metropolitan Tramways Co.) had powers to construct electric tram- 
ways in the neighbourhood. They had power to lay single lines in 
some places and double lines in others, but they were now seeking to 
lay double lines throughout, The inquiry was adjourned for a week. 


Llandudno,—We mentioned last week that au ofter had been made 
for the working of the light railway betwesn Llandudno and Colwyn 
Bay. The Council agree to the terms of the offer, but refuse to allow 
the company to operate on Sunday. They have resolved that the 
question be deferred until the line had been in actual operation for 
12 months, at the expiration of which time the promo'ers should be 
given the right to demand a poll of the ratepayers, whose decision is 
to be final, 

Over-Bridge Trams.—A petition against the Over-Bridge Tram. 
ways Bill of the London County Council is being promoted by the 
West.end Tramways Opposition Association, the contentions being 
that the lines will be useless to residents on the other side of the 
river; that the scheme is only an instalment of a much wider one for 
the West.end ; and that no scheme should be sanctioned until a traffic 
board has been formed in accordance with the recommendations of the 

Royal Commission on London Traffic, 


Driver's Offence.—H. Hillyer, aa electric tramear driver in the 
service of the London County Council, was charged before Mr, Francis 
with being drunk during his employment at Peckham-road. Prisoner 
gave an emphatic denial to the suggestion that he was under the 
influence of drink, and said he brought the car from New Cross Gate 
to the art galleryin the Peckham-road before the regulator got on the 
car and told him he was not capable of taking charge. Accused 
was remanded for a week, but the magistrate accepted bail for his 
appearance, 

New York,—The General Electric Oo. have just finished a self. 
propelled passenger car for the New York Central Railway, and an 
experimental run was recently made with the new car, The car ran 
very smoothly, negotiating curves without any difficulty, and ulti- 
mately reached a speed of 74 miles au hour, The car is of the ordinary 
Pullman type, with the motor in the forward part, and will accom- 
modate between 60 and 70 passengers. If the continued experiments 
should be successful, the company will have many more built, and use 
them for its suburban service, | 


Canal Trafüc,— The chairman of the North Staffordshire Railway 
Oo., at a meeting of that company on Tuesday, made a significant 
statement as to the future means of haulage on the canal which is 
the property of the company. They recognised, he said, that there 
was a danger in the use of petrol and also compressed gas where they 
had valuable cargoes to carry, but it was possible they might be able 
in course of time to store electrical energy in bulk supplied from gene- 
rating stations, and so adopt electrical haulage. The new Prime 
Minister had promised to appoint & Canal Commission, aud they 
would lock forward to the investigation which that commission 
would undertake, 

Tariff Changes.—A cory of the Argentine customs law dated 
Dec. 20, 1905, has been received through the Foreign Office by the 


Board of Trade, and in it the following import duties are enacted :: 
35 per cent, ad valorem on arc lamp carbons. Also 5 per cent, ad valorem 


on iron or steel wire, galvanised or not, up to No, 14 inclusive; pure 
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| copper wire less than 5mm. in thickness; wire and cables of more 


than 5mm, in diameter for electrical purposes, and implements for 
the iustallation of underground cables ; machinery and main pipes 
for the public installation of gas or electric lighting or of water 
supply or drainage; motors and light locomobiles, traction engines, 
tricycles, and spare parts thereof, 

Dudley (Warwick).—Last week the Tramway Committee of the 
Tcwn Council issued a report stating thata writ had been served upon 
the Corporation by the Dudley, Stourbridge, and District Electric Co, 
in the Chancery Division for a deslaration that the plainvífs were 
not, under the sgreement with the Corporation, bound to sell Light 
Railway No. 1 (Netherton Tramway), They recommended that the 
town clerk, Mr, H. C. Brettell, be authorised to defend such suit and 
retain counsel. The committee having considered the proposals for 
reconstructing and electrically equipping the tramway line to Tipton, 
decided not to pass the same in their present form. In reference to 
the purchase of the tramways and light railways in the borough, the 
referee had fixed Feb, 27 next for the arbitration to commence, 


Italy,—Tlhe Bulletin announces that the following electric 
railways are projected: (1) the Avellino Provincial Council have 
decided to grant an annual subvention of 500 lire (about £20) per 
kilometre for the construction of an electric railway between Naples 
and Altripalda, via Santa Maria del Pozzo, Nola, Lanz, and 
Avellino ; (2) an application has been made by the Lake Maggiore 
Navigation Co, for a concession to construct a cog (erómailóre) rail. 
way, 10 km, long. between Stresa and Mottarone : (3) the Italian 
Electric Traction Co, have asked the support of the sommunes 
interested in the construction of an electric railway between Aosta 
and Courmayeur, A maximum capital of 600 000 lire (about £24,000) 
will be required for this en'erprise,— Board of Trade Jourual, 


Derby.—The Midland Railway Co. last week made some interesting 
tests with motor trains in the neighbourhood of Derby. The vehicle, 
which is in the rear of a car of the electric railway pattern, seats 
50 passengers, Trials were made with a single car and also with a 
trailer car, All the tests were successful, for the speed of the older 
services was easily beaten, The cars were tried on three sections of 
the London-to-Manchester route, where a quicker service is badly 
needed. The following are the receipts of the Corporation tramways 
during the six weeks ended Jan. 27, 1906: £4 208. 2s. 7d., being an 
inc eise of £659, 93. 1d. as compared with the corresponding period 
last year. The Board of Trade have made certain regulations with 
regard to the use of electrical power under the provisions of the Derby 
Corporation, ete., Acts, 

Leek (North Staffs)—ZAta meeting of the Staffordshire County 
Council the Small Holdings and Light Railways Committee reported 
with respect to an application by the Leek aud Manifold Valley 
Light Railway Oo. for an additional loan of £5,000, the County 
Qouncil having already lent £10,000. A publie irqairy was held 
at Leek last month by a sub-committee with the view of ascertaining 
the feeling of the inhabitants of the district, who, in case the 
income of the company was insufficient to pay the interest and che 
annual repayment of interest, would be rated to supply the deficiency, 
The proposal was opposed by Leek and Alstonefield, aad the sub- 
committee made no recommendation to the committee, who, after con- 
sidering the whole of the circumstances, decided to defer farther 
consideration of the matter for six months, 


Middlesex.—The Light Riilway Commissioners recently held an 
inquiry into the proposals of the County Council to extend their large 
scheme of railways and tramways to the boundary of Harrow in one 
direction and to the Hertfordshire boundary at Stanmore in the other, 
The extensions sought were to link up with railways already autho- 
rised by the Board of Trade and partly constructed, and with the 
light railway about to be commenced at their Bushey boundary by the 
Oounty Oouacil of Hertford. Mr. H, T. Wakelam, M.I UE, the 
coun'y engineer, gave evidence for the promoters, as did also Sir 
Francis Oory Wright, Bart. (chairman of the Oounty of Middlesex 
Light Railwaysand TramwaysCommittee), and Mr. Basil Holmes, O O., 
a member of the committee, The inquiry was adjourned until a date 
to be fixed, which will probably be to-day. 

Belfast,—Mr. Nance, the tramways manager, brought under the 
notice of the Electric and Tramways Committee at their meeting on 
Monday an important compensation case, He stated that in June 
last as a lady was stepping off the rear platform of a tramcar the con- 
ductor, who was on the roof of the car at the time, stamped his foot 
as a signal for the driver to proceed, instead of going down to ring the 
bell, with the result that the lady fell on her head and was badly 
hurt. The question of compensation had been brought forward, and 
the case was settled by the Oorporation paying £160. A deputation 
of tramway men attended, together w th represeniatives of the local 
trades council to lay before the City Council certain differences that 
had arisen between the empl yés and the tramway: manager, The 
Lord Mayor promised the depu‘ation that the Tramways Committee 
would rereive them at their next meeting. 

Kirkcaldy.—The construction of the Kirkcaldy to Leven tramway 
has been delayed by the exars:ively wet weather for months back, 
The contrest for the permanent way has been placed in the hands of 
Messrs, Griffiths, London, whose representative, Mr. Meikle, is now 
actively eng-ged on the ground. Tne rails, sle pers, and ficcings have 
been for some time past deposited »t convenient points tor laying. and 
the route is practically prepared for the work proceeding, Though 
hampered by the weath+r in laying down the plant on the route, the 
scheme is being pushed forward in other directions. The buil jing of 
the electrical power station is about completed. Mr, Topping, Edin- 
burgh, has the contract for the erection of the engine-house at Den- 


' beath, and the car station at Aberhill, adjoining the coal bing at 
| Leven Pit. 


The power station stands near the new washer at 
Denbeath. It is expected the engines and dynamos will be forwarded. 
in a few days, i 
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Liverpool. —O lonel von Donop, R E.. conducted an ivquiry on 
the 1s: inab., on behalf of the Board of Trade. at the municipal offices 
Liverp^o), into the circumstances attending the accident to an electric 
car at the corner of Leece-street and Renshaw s'reet on the mornirg cf 
Jan, 22. The tramesr, it will be remembered, got cut of control ip 
dese«n^ing the hill to St Luke’s place and in tu nii g th corner to 
Renshaw-street léft the metals and fei] upon irs side, The reports and 
estimates appertaining to the various dep:r'm«nts under the Corpora 
tion have new been ieened. The accounts cf the tramways departme t 
show the sum of £550,084 was derived from traffic receipts) £6.556 
frem advertising, and £615 from miscellaneous sources—a toral of 
£557 055. Of this sum, £144 096 was absorbed in road and traffic 
expenses and £96,596 was expended on electrical energy for haulirg 
and lighting the cars, etc, Maintenance ar d renewal of lines and elect'ica) 
eqnipment absorbed the sum of £38 009, and general chsrges, eto. 
£49 749. "The balance carried forward to net revenue accourt 
amounted to £175 677 After apportionirg £52,513 to the various 
Bipnkir g funds and £2,984 to cancellation of debt account, and payirg 
£53 994 as interest on loans, the net revenue acsount allowed for s 
contribution in aid of general rate to the extent of £25 320, and lefu 
a surplus of £50,639, The estimates for the current year are as 
follows: working expenses, £395 000; sinking fund and repayment 
of loans, £56 317 ; interest, £55023 The Lancashice and Yorkshire 
Railway Oo., pursuirg their policy of developing the electrification of 
the line between Southport and Orossens, have decided to electrify the 
remainirg up and down roads between these points, A number of 
minor alterations are also being made at Liverpool Exchange Station 
so as to deal more expeditiously with the incommg and outgoing 
trains at the platforms, Arrangements have been made for working 
all the mashinery, hoists, cranes, and capstans in their Great Howard- 
street goods depó? by electric power, 


LIGHTING AND GENERAL. 


Portsmouth,—The dockyard church is shortly to be renovated and 
electric lighting installed. ^ 

Stafford, —The Town Council expect shortly to extend their electric 
lighting business at a cost of about £6 300. | 

Swansea.—Two electric cara collided last week, causing. considerable 
damage to both vehicles, Fortunately, no persons were injured. 

Exeter.—The City Council have decided to apply for sanction to 
raise £8,500 in respect of additional capital expenditure on the electric 
light undertaking. 
` Lucknow. —The latest dats for the delivery of tenders at Lucknow 

for Lucknow Cantonment electrical installation is extended to 12 noon, 
standard time, of Feb. 17, 1906. 

Walmer,—At the last meeting of the District Council the chairman 
said the time had come when they must seriously consider what they 
were goir g to do with their order, | 

Torquay.—The consideration of a proposal from the Torquay Gas 
Co. to take over the public gas lighting of the borough by contract has 
been deferred by the Town Council. i 

For Sale,—One Mordey-Victoria alternator, two dynamos, auto- 
matic regulator, one static voltmeter, 18 10.ampere arc lamps, eto. 
For full particulars see advertisement. 

Totnes.—The Town Council have given notie» to the electric light 
company that unless they forthwith reinstate the roads broken in 
laying their cables proceedings will b» ordered. 

Brierley Hill —The District Council have written the Midland 
Electric Corporation for Power Distribution as to whether they were 
willing to purchase the Council’s electric Jighting order. 

Hackney.—The Borough Council, as a means of bringing the 
advantages of electricity tefore the ratepayers, intend shortly to hold 
an exhibition of electrical appliances usefal to various trades, 

Brighton.—The Corporation have decided to supply electricity for 
power, heating, and cooking at a flat rate of 14d. per unit, without 
restriction as to the hours during which the supply may be used, 

Buxton.—The Councils engineer reports that last quarter the 
number of units sold was 70,541, in comparison with 57,256 for the 
corresponding quarter of the previous year, being an increase of 13,285. 

Hull —The Corporation Electric Lighting Oommittee are in nego- 
tiation with the American Ridiator Oo. for a supply of power to their 
projected new works in the city, The contracs will, it is expscted, be 
a big on», 

Telegraph Construction and Maintenance Co.—The directors 
of this company propcss3 to pay a dividend of 10 per cent, (£1, 43. per 
share) in addition to the 5 per cent, already paid, making 15 per cent. 
for the year 1905, l 

Mongolia.—A scheme for the extension of telegraphs to the 
northern bordera cf Mongolia, in order to keep the Government 
informed as to the events there, is under consideration, the cost being 
estimated at 800,000 taels. 

Hartlepool —The Northern Counties Electrical Supply Co. have 
agreed to reduce the rate for elestricity to general consumers to 43. per 
unit. and the cost to the Corporation to 53, per unit for public buildings 
and 24d. for street-lighting, 

Scarborough —The Rural District Council have consented to the 
National Telephone Oo, erecting poles from Scarborough t» Filey in 
connection with the extension of the telephone system on the payment 
of an acknowledgment of 1s, per pole per annum.. 

Finsbury.—The Council have decided to ask their representatives 
in Parliament and on the London County Oouncil to oppcse the 
proposals cf the Administrative County of London and District 
Electric Power Oo,’s Bill when before Parliament, 

Hammersmith.—The Electricity Oommittee of the Borough 
Council are regommending the installation of Messrs, Babcock and 
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Wilcox’s coal-weighiog apparatus, Also that the transformers at 
present in u«e he t: placed by new ones of modern Fs gn 

Kensington and Knightsbridge Electric Lighting Co —The 
directo. 8 :€C mwerd a d vidend on the oron ary shares for the half. 
year enced De: 31. 1905. at the rat: of 10 per cent. per annum, 
making with the interim dividend, 10 per cert. for the year. 

City of Buenos Ayres Tramways Co —The dree'ws of this 
« mpaoy recemineno th p. meat. t + »alauce divitend of 1s 51. per 
~b- re for the year euden Des, 31, 1905 and that £8 750 be trans erred 
to the gen-ral awortisatio fund, lesvii g £82 to be carried forward. 

West Bromwich —The E e:tricity Comant/e» of the Cov: o-ation 
report that ihe sale of cucreat for the quarter ended Dec 31, 1905, 
amcunted to £2649, and recommend tha: £1650 be borrowed to 
cover the cort of additional machinery, mains, instrumenti, &», in 
connection with the undertaking. 

Longton.—I: was reported a» a maetiug of the Gas and E'ectricity 
Committee of the Town OCoune] that the number of electricity unita 
g-nerated was 15 437. against 13,220 for the correspondivg period of 
last year, being an increase ot 16 per cent. During the past four 
weeks 52 additional lamps had been fixed, 

Lancashire —The Fine Cotton Spinners’ Oombine and Doublers' 
Association (capital over six m'llions sterling) have written to the 
Electrici'y Committee of the Bolton Corporation as to current for 
cotton-mill driving purposes, and the work in connection with the 
supply has beea ordered to be proceeded with. 


St. Annes (Blachpool),—The electrical engineer's report to the 
Urban District Council shows the units sold during December, 
57,945; units sold to Dec, 31, 468,598; equivalent 8-c.p. lamps 
connected, 20,855 ; units sold per 8-c. p. lamp connec'el, 9 ; maximum 
load—lighting 218 kw., traction 124 kw, ; total number of consumers, 
406. | 


Cheltenham,—The Lighting Committee of the Town Oouncil 
report that on Jan. 17 there were 851 consumers, with an equiva'eat 
of 56,590 8 c.p. lamps connected to the private supply mains, the 
corresponding figures for last year being 804 and 55,680 respestivelly. 
The net addition during the month had been equivalent to 556 8-c.p. 
lamps. | 


Horsham.—The Urban Council have met with great success in 
their ele»triea] undertaking. At the present time the number of lamps 
connected is over 10 000, and the number applied for still provides 
the working staff with plenty of work, The mains are now being 
extended, and the work of connecting up the entire towa proceeds 
steadily, | 


Camberwell—The South Metropolitan Electric Light and Power 
Co, (late Crystal Palace and District) purpose laying a low-tension 
concentric lead-covered cable from Farquhar-road in Daiwich Wood 
Park as far as '* Blackburn," with service into latter. The cible will be 
laid in earthenware troughing, filled up solid with reined pitch, and 
laid under the footways and roadways where possible. 


Wrexham —At a meeting of the Electricity Supply Committee of 
the Corporation it was reported that there had been used for tramways 
in December, 1925, 15,714 units, and for lighting 45 622 unita, the 
total consumption beirg 57,556, as compared with 54 978 ia December, 
1904, New consumers connected, four; total number of consumere, 
206. The electrical engineer renewed his request that a new circuit of 
nine lamps be procured. 

Colchester.—The Electricity Supply Committee su>mitted to the 
Town Oouncil at the last meeting the following details from the 
engineer's report: Output of electricity (lighting) in units durirg 
December, 1905, 85,105 (1904, 75 962) ; ditto (traction) ditto, 59,581 
(55,052); ditto (used in generating station), 8,621 ; number of con- 
sume's at end of December, 844 (627) ; total numbar of 8-c p. lamps 
connected, 35 652 (50,455). 

Belfast —For the six months ending Dec. 31 last the output for 
power and lighting purposes equalled 1,298 858 units, which show: d 
an increase of 10 per cent, in current supplied for lighting, and 11 per 
cent, in current supplied for power, ‘There was an iocrease of 8 pər 
cent, in the revenue from the same as compared with the previous 
year. Ia addition to this, the output for tramway purposes up to 
Dec. 31 was 516,597 units, 

Stock Exchange —Applications have been made to the Stock 
E«change Committee to appoint a special settling day in Shanghai 
Electric Construction Co.'s 517 shares of £1000 each, £200 paid, 
Nos, 1 to 517. The committee has also been asked to allow the 
following security to be quoted in the official list: United River 
Plate Telephone Oo.’s further issue of 10,000 ordinary shares of 
£5 each, fully paid, Nos. 70,001 to 80,000. 


Derby.—The Council is recommended to fix the charges for current 
for power purposes (all day use) as from April 1, 1906, as follows: up 
to 5.000 units per quarter, 134. per unit ; over 5 000 units and under 
10,000 units per quarter, 151. per unit; cver 10,000 units per quarter, 
ld, per unit, The Town Council are presenting a petition against the 
Darbyshire and Nottinghamshire Electric Power Bill, 1906, and have 
empowered the Parliamentary Committee to {ake all steps necessary 
for preserving the interest of the Corporation. 


Removal.—We are informed that, with a view to concentrating 
their Scottish business, the St, Helens Cable Oo. have closed their 
offices at 95, Hope-street, Glasgow, and Telephone House, Rse.street, 
Edinburgh, and have taken premises at 191, Howard:street, Glasgow, 
to which address they have transferred their large stocks of cable and 
rubber gcods, and whence all their Scottish business will in future be 
transacted. The cable department will, as before, be under the 
mansgement of Mr. A. Oowie, The ruhber tyre and mechanical 
departments, owing to the termination of their agreement with Mersrs, 
Sinclair, Lee, Carr, and Oo., will be under new management. Mr, 
Robert Sinclair has heen appointed to take charge of this portion of 
the business, : B dE. 


~~ 
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_ Lancaster.—The Electricity Committee of the Town Council have 
considered the application submitted by the London and North- 
Western Railway Oo, for a supply of electricity to their new worke, 
and hava resolved that the company be supplied with electricity at the 
rate of 13d. per unit net, subject to their guaranteeing a minimum 
consumption of 50,000 units per annum for a period of 10 years, and 
to their entering into an agreement to that effect. 


Bridlington.—The New Spa Co, have applied to the Electricity 
Committee of the Corporation for a supply of electric current at 34d. 
per unit for three years certain, and it has been resolved that a previous 
resolution be varied so that the price to consumers from 1 000 to 1,499 
units per quarter be 4d, per unit and to consumers of 1,500 units and 
upwards per quarter be 34d, per unit. Application is to be made to the 
Local Government Board for sanction to the borrowing of the sum of 
£5,00) for current capital expenditure. 


National Telephone Co.—The directors have resolved, subject to 
final audit, to recommend the following dividends for the half.year 
ended Dec. 31 last, after payment of the dividends on the preference 
shares —namely, at the rate of 6 per cent. per annum on the preferred 
stock, at the rate of 5 per cent. per annum on the deferred stock, less 
Income tax, carrying £125,000 to reserve and about £10,000 forward. 
The transfer books of the company are closed until the 22nd inst, 
inclusive, and the dividend warrants will be posted on that date. 


Sunderland.—The half-yearly estimates of the Corporation elec. 
tricity undertaking for.the six months ending Sept. 30 show that 
there will be a net credit balance for the sinking fund amounting to 
£2,053, 12s, 10d., compared with a balance of £2 205. 11s. 6d, in 
the corresponding half of last year, The estimated expenditure is 


£12,911. 12s, 5d., compared with the actual expenditure of £11,558. 
63s. 9d. ia the corresponding period last year, and the estimated | 


revenue is £19,879, 5s, Sd., compared with an actual revenue of 
£18,437, 10s, 6d, for the corresponding period of last year, 


Spain.—It is reported in the Board of Trade Journal that a con- 
cession has been granted to Señores Eogenio and Augusto Arrarz for 
the appropriation of 200 litres of water per second from the River 
Botijas, at a point situated at Cuevas de Provanco (Segovia), for the 
production of electric power for lighting and other industrial purposes, 
It is further noted that a similar concession has been granted to Don 
Eugenio Moreno Surii'z for an appropriation of 100 litres of water 
per second from the River Tejo, at a point situated between Toledo 
and Mocejon, for the purposes of irrigation and the production of 
motive power, 

Darlington.—The Town Council have decided to lodge a petition 
against the Bill which the County of Durham Electric Power Supply Co. 
ig promoting in Parliament. During December last the number of units 
of electricity generated for lighting and power was 79 795, an increase 
of 10,550 upon that of December, 1904, or 154 per cent., while the 
number of 8-c,p, lamps connected showed an increase of 2,707. The 
committee has recommended the acceptance of an offer by the manu- 
facturers to fit free of charge a mechanical stoker at the electricity 
works, with a view to determining as to its advantages over hand 
stoking or otherwise. 

Dances, —The Old Ship Assembly Rooms were the scene of one of 
the most enjoyable functions of the season on last Friday evenicg, 
when the staff of the Brighton Corporation telephone department held 
their second annual bal. The success achieved by the initial event in 
1905 was improved upon, and 200 guests were present, everythirg 
going cff merrily. The visitors were received by the engineer (Mr. 
D. J, Barnes) and Mrs, Barnes, Supper was served in the hotel, the 
Mayor and Mayoress (Alderman and Mrs, Colbourne) being present, in 
adaition to several other members of the Town Council. The success 
of the undertaking was largely due to the efforts of Mr. R. Dolman 
(the hon, secretary) and his able committee, 

London Gazette.—The Webster Electrical Engineering Oo. has 
been wound up voluntarily, and Mr, W. Martello Gray, District Bank- 
chambers, Bradford, appointed liquidator. The partnership betw2en 
A. E. Lamkin and T. O. Stuart, motor and electrical engineers, ete., 
129, High.street, Oroydon, has been dissolved by mutual consent, 
The partnership between A, Burrows, W. Gooderson, and O. Morsch- 
hauser, carrying on business as electrical sundries merchants, ete., under 
‘the style of A. Gilbert and Oo., at 82, Twnmill street, London, has 
been dissolved by mutual consent. The partnership between H, G. 
'Bhoolbred and F, Connell, electrical engineers, Thanet House, Strand, 
W.C., has been dissolved by mutual consent, 


Birmingham,—The City Oouncil are presenting a petition to Par. 


liament agaimst the Shropshire, Worcestershire, and Staffordshire |. 


Electric Power Bill, 1906, the proposals of which mean that, having 
‘already certain powers in other districts of a semi-industrial character 
‘outside the city, they were anxious to include a large industrial area 
like that of Birmingham within the scope of their operations, Con- 
‘sidering what the Council is committed to in regard to its own elec- 
trical supply, it was felt to be the duty of the Council to support the 
jproperty of the ratepayers by every means in their power, The 
‘Council have also decided to supply motors and starting switches on 
‘the hire system, in order that consumers may be able to hire their 
‘motors from the Corporation for a moderate sum per year, instead of 
‘having, as at present, to purchase them outright, 


Rubber Gloves.—We have had before us one of Messrs, David 
"Moseley and Sons (of Ardwick, Manchester) electrician’s gloves, and 
‘are not surprised to learn that their merits are deservingly recognised 
in the electrical world as necessary to forward the advance of practical 
‘electricity, Messrs, Moseley have, we understand, been exceptionally 
busy on them, and are unable to turn them out fast enough owing to 
‘the extraordinary demand from all parts of the world. The manufac- 
turers have made sure of the high-resisting nature of these gloves by 
‘exhaustive research work carried on with the leading professors of elec- 
tricity in Manchester, We know Messrs, David Moseley and Sons will 


be pleased to furnish full particulars and prices and give any assist- 
ance, etc., which may be required. We would advise our readers to 
apply for these particulars and judge for themselves, 

Aberdeen,—The Gas and Electric Lighting Committee of the Town 
Council have had under consideration a letter from the Great North of 
Scotland Railway Oo., making inquiry as to the terms on which the 
Ocuncil would grant a supply of electric energy. The committse 
recommended that the Council should grant a supply ata fist rate all 
over, for lighting and power, of 24d. per unit, on the company under- 
taking to consume or pay for 110,000 units per annum for the first 
two years, and the same price per unit for a guaranteed consumption of 
120,000 units for the second two years, The supply to be for the 
company's own use, either in the stations, their offices, workshops, or 
hotel, but not to include any supply to their tenants in the shops in 
the Palace-buildings or elsewhere, and the arrangement to commence 
after the rewiring of the Palace Hotel, officea, joiat station, ete., hag 
been completed, and to continue for the period of four years from tha 
date of such completion, 

Cardiff.—The Ebbw Vale Stee], Iron, and Coal Co, have decided 
to equip their Piince cf Wales Colliery at Abercarn . with electrical 
plant for surface and underground purposes, Two motors, each of 
12 h.p., will be installed t» drive a chaff cutting machine and a fitting 
shop, a 40-h.p, to drive à saw bench, and another 40-h.p. motor for 
underground haulage. Large extensions of the installation are con- 
templated in the near fature, and eventually all the haulage gears, 
creepers, and pumps will be electrically driver, Energy will be drawn 
from the Cwmbran station of the South Wales Electric Power Co, and 
t ansformed from 11,000 volt pressure to 440-volt three-phase 25-period, - 
The Elled ‘Oolliery at Pontnewydd is also about to instal electrical 
plant for pumping purposes, and in order to carry out a great distribu- 
tion scheme and extend their syetem to the Carmarthen South Wales 
coalfield, the South Wales Power C». propose to promote a Bill in the 
next session of Parliament for powers to raise farther capital tə the 
extent of £1,000,000. 


PROVISIONAL PATENTS, 1906. 


Di 


JAN, 29, 

A system of electric alarm bells to indicate the opense 
ing of railway carriage doors while trains are in 
motion. James Samuel K'ogston, 3, Brading - road, 
Brixton-hill, London. 


2174, 


2184, Improvements in electric fuse boxes, Sidney Lyon Smith, 

. 18, Fulham-place, Paddington, Loudon, 

2185, Electric controller for lifts, hoists, and cranes, Jamcs 
Mair, 49, Northcote-street, Newcastle-upon-Tyne, (Com- 
plete specification, ) 

2191, Improvements in wireless telegraph systems. Oar] 


Gustaf Georg Braunerbj lm, 65, Uhancery-lane, London, 
(Date applied for under Patests Ac*, 1901. Feb. 3, 1905, 
being date of application in Swecen.) (Oomplete speci- 
fication. ) 

Improvements in electric switches, Henry Ernest 
Edwards, The Westinghouse Patent Bureau, Westinghousc- 
building, Nerfolk-street, Strand, London. 

Improvements in or relating to electricity meters and. 
the like, The Bastian Meter Company, Limited, George 
Calvert, and Arthur James Abraham, Birkbeck Bink- 
chambers, Southampton-buildings, Chancery-Jane, London, 

2236, Improvements in shades for incandescent electric lampr. 
Oharles George Redfern, 4, South-street, Finsbury, Londor, 
(The Firm of Heilbrun und Piarer,. Germany.) 

Improvements in the production of electric are light 
and in apparatus therefor. Philip Middleton Justice, 
55, Chancery-lane, London.  (Fhónix Elektrotechnische 
G. m. b, H,, Germany.) (Comple:e specification.) 

Improvements connected with controlling devices for 
electric. motors, Robert Alfred Marples, 175, Fleet-stree!, 
London. 

Improvements in and relating to electric arc lamps, 
The British Thomson- Houston Company, Limited, 823, 
Bu de London, (General Electric Company, United 

tates, 


2196. 


2218. 


2244, 


2249, 


2259. 


JAN, 30, 

Improvements in electromagnetic coils, Samuel Alexander 
Pollock, Glendale, Sanny-gardens, Hendon, London. 

Improvements in and connected with electric branch 
switches. John Black Meiklejohn, 154, Sb. Vincent- 
street, Glasgow,  — 

Improvements in machines for tho electric wolding of 
chains, rings, and the like, Oscar Küppers, 36, 
Ohancery-lane, London, (Complete specification.) 

Improvements in connection with shaft bearings par- 
ticularly applicable for dynamo-electric machines. 
Philip Middieton Justice, 55, Ohancery-lane, London. 
(The Bullock Electric Manufacturing Oompany, United 
States.) (Oomplete specification.) 

2328, Improvements in or relating to arc lamps. 
Cervenka, 111, Hatton garden, London. 

Improvements in or relating to electrically-propelled 
vehicles, Mathias Pfatischer, 111, Hatton-girden, London, 

Improvements in or relating to single-phase alternates 
current motors and generators. Valerie Alfred Fynn, 
70, Chancery-lane, London. l 


2285. 


2286. 


2317. 


2322, 


Emanuel 
2329, 


2367, 
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2397, A potential regulator for electric currents, Kai 
Warming, 8, Quality-court, Chancery-lane, London, (Date 
applied for uncer Patents Act, 1901, June 14 1905, 
being date of application in Denmsrk.) (Complete 

| specification, ) 

2364. Improvements connected with dynamo-electric machines 
an electric motors for maintaining a constant 
electromotive force under variations of speed. 
Mstihew William Walbane Mackie, 173, Fleet-street, 

. London, : 
JAN. SL. 


240094, Improvements in and relating to electrically-controlled 
valve gear for motive-power engines, Rumsey Kendal, 
77, Chancery-lane, Lonacen, (Date applied for under 
Rule 5, Patents Rules, 1905, Sept. 7, 1905.) 

Portable screw box and feed for electric drilling 
machine. Peter Finlayson Smith, 5, St, Luke’s-terrace, 
Pailion. Sunderland. d 

Improvements in magnetic compasses and the like, 
Waiter Taylor St, Aubin, 110, Stand, London. 

A method of manufacturing filaments for incandescent 
lamps. Hermann Zerning, 18, Southampton - buildings, 
Ohancery-lane, London, (Complete specification.) 

2441. Improvements in and relating to electric arc lamps. 
Max Graetz, 1, Broad-street-buildings, Liverpool-street, 
London. (Oomplete specification.) | 

2452, An improved telephone system. Edward Joseph Hall, 
7, Southampton-buildings, Ohancery-lane, London. (Date 
applied for under Patents Act, 1901, Feb. 8, 1905, being 
date of application in United States.) (Complete specifi- 
cation.) 

Improvements in the electrolytic production of copper 
wire stiip or the like, Sherard Osborn Cowper-Uoles, 
4, South-street, Finsbury, London, 

Improvements in and relating to dynamo-electric 
machines for electrically-propelled vehicles. The 
Briish Thomson - Hous.on. Company, Limited, 83 
Oannon-street, London. (General Electric Oompavy, Unned 
States. ) 3 

Improvements in and relating to incandescent electric 
lamps. John Freaerick Duke and Hugo Hirst, 70, 
Chaxcery-lane, London. 

Improvements in electrolytic apparatus, Eugene Hermite, 
B.akbeck Bank-chambers, Southampton-bnildiags, Chancery- 
lane, London, 


2409, 


2426, 


2437, 


2463. 


2465, 


FEB. 1. 


Improvements in electric motor starters with overload 
and no-voltage release, Wilhelm Siebert, 50, Woodland- 
road, Seaforth, Liverpool. 


Improvements in and relating to wireless telegraphy. 
Alfred William Turner, Herbert James Peers, and Horatio 
James Wood Ridley, 674, Oorporation-street, Birmingham. 

Improvements in electrical measuring instruments. 
The British Westirghouse Electric and Manufacturing 
Company, Limited, ‘the Westinghouse Patent Bureau, 
Westinghouse Building, Norfolk - street, Strand, London. 

. (John Roberts, Natal, gouth Africa.) 

A device for grinding the contact surface of carbon 
brushes for dynamos and the like. Altred Watkins, 
lA, Hanover-street, Lupus. s:ree», Pimsico, London. 

2547. An improved system of electric ignition for gas and 
petrol engines, Walter Shelverton Frost, 135, High. 
street, Homerton, London, 

Improvements in or relating io safety apparatus for 
overhead electric conductors, Maurice L-troteur, 111, 
Hatton-gardep, London. (Date applied for uxder Patents 
Act, 1901, Feb. 10, 1905, being date of application in 
France.) (Complete specification.) 

Improvements in electric furnaces, Anson Gardner 
Betts, 7, Soutbampton-buildings, Chancery-lane, London. 
(Complete specification, ) | 

Improvements in the economic production of mechanical 
energy for distribution by means of electricity, 
compressed air, hydraulic power, or other agent 
Ernest William Tate and Robert Willsher Weekes, 18, 
Southampton-buildings, Chancery-lane, London, 

Improvements relating to the manufacture of filaments 
for electric incandescent lamps. Hermann Zerning, 
18, Ssuthampton-building», Chancery-lane, London. (Oom- 
plete specification, ) 


2419. 
2485, 


2510, 


2514, 


2048, 


22002, 


2553. 


2554, 


FEL, 2. 


Improvements connected with recording and indicating 
the use of and current used in electrical heaters 
and other electrical appliances. Thomas Ernest 
Raymond Phillips, 15, Water-street. Liverpoo), 

2602, Improvements in and relating to metallic vapour arc 
l lamps, Bərtram Eaward Dunbar Kilburn, Ohancery-lane 

Station - chambers, High Holborn, London. (PŁöaix 
Elektrotechrisehe Ges, m. b, H., Germany.) (Complete 
' specification, ) | 

2631 Improvements in and relating to electric resistances. 

The British Thomson - Houston Company, Limited. 685, 

coun Meet London. (General Electric Company, United 

tates, )' 


2574, 


2604. Improvements relating to the speed regulation of single- 
| phase commutator electric motors Be: jamiu Garver 
Lamme, The Wesurghouse Patent Bureau, Westinghouse 
Building, Norfolk-street, Strand, Londen (Daie applied. 
for under Patents Aet, 1901, Feb. 6, 1905 being date of 
spplica'ion in Uui'ed States,) (Complete specification. ) 

Improvements relating to the phase regulation of single- 
phase commutator electric motors operated from 
polyphase circuits, Benj .ain Gaive Lamme and Clareuce 
R-ushaw, The Westirghouse Patent Bureau, Westinghouse 
Building, Norfolk.street, Strand, London. (Date applied 
for under Patents Act, 1901, Feb. 6, 1905, being date 
of application in United States.) (Complete specifi ation.) 

Improvements in and relating to controlling devices 
for electric motors, The British Thomson - Huusion 
Company, Limited, 83, Cannon-street, London. (Gereral 
Electric Company, United States.) 


FEB, à. 


An improved spring drive for steam, petrol, and 
electrically propelled vehicles and other machines, 
Catherine Blair Hannan, 154, St. Vincent-street, Glasgow. 

Improvements relating to electric ignition gear for 
explosion engines, Arthur Sharpe, 11, Southampton- 
buildings, Ohancery-lane, London. ! 

Improvements in electric heating, cooking, and smelting, 
Walter Moseley, 25, Trossachs-road, East Dalwich, London. 

improvements in commutation windings for direct- 
current dynamo-electric machines, Siemens Bros. and 
Oo., Limited, James Cooper Wilson, and Willlam Grakam 
Griffiths, Birkbeck Bank-chambers, Southampton-buildinge, | 
Chancery-lane, London. (Complete specification.) 

An improvement in the manufacture of submarine 
cables or the like. Siemens Bros. and Oo., Limited, and 
Wiliam Dieselhorst, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. 

An improvement relating to the introduction of elece« 
trical apparatus having magnetic cores or masses 
into alternating-current circuits Siemens Br s and 
Oo, Limited, Bu&kbeck Bank - chambers, Soutnampton- 
buildirg», Ohancery-lane, London. (Siemens - Schuckert- 
werke G. m. b. H., Germany.) (Complete specification.) © 

An improvement in or connected with publie electric 
lighting systems, Serge Berditschewsky Apostoicff, 53, 
Chancery-lane, London. 

Improvements in or relating to automatic starting. 
devices for electric motors. Alfred Julius Bout 111,. 
Hatton-garde», L ndon, (William OQ. O'Brien,. United 
States.) (Oomplete specification. ) | 


2605. 


2629, 


2669. 


2687, 


2691, 


2705, 


2706, 


2707. 


2709, 


2716. 


COMPLETE SPECIFICATIONS ACCEPTED. 
| To be published Feb, 22, 


1904, 


Appliance for the commutation of current in arma. | 
tures of dynamo-electric machines, Aʻnold and La 
Cour. | 


28416. 


1905. 

Electric traction systems. Boult, 

Electric cables, Beaver and Claremont. 

Secondary electric batteries, Marinc, 

Electrical apparatus for transmitting and receiviug | 
signals, Dawson and Buskham. 

Electric distribution systems and controlling appa: 
ratus therefor, British Thomron- Houston Company, 
Limited, and Wedmore, 

Manufacture of pendants, brackets, and other fittings 
for gas and for electric light. Hatcley, 

Electric switches having resistances, Garside. 

Dynamo-electric machines, British Thomson - Houston 
Company, Limited. (General Electric Company.) 

Iasulation-cutting contact clip for electric cables, 
Reader. : 

Electrical contact breakers for induction coils and the 
like. B wron 

Electric lamps, particularly applicable to tho tail 
lamps of motor vehicles, Greenwood, 

78224. Controllers for electric motors, British Thomson. 
Houston Company, Limited. (General Electric Company.) 
TO LEE for under Rule 5, Patent Rules, 1905, April 12, 

Electric distant gas-lighting device. Mautz. (Date 
applied for under International Uonvention, April 27, 1904.) 

Electric contact devices, Walker, 

Electric resistance furnaces, Bottomley and Paget, 

Dynamo construction. Leitner and Lucas, 

Electric accumulators. Gouin. (Date applied for under 
International Convention, May 9, 1904.) | 

Connectors for electrical conductors. ‘British Thomson: 
Houston Oompany, Limitid. (General Eleotrio Company.) 

Systems of electric traiü lighting. Leitner and Lucas 

Electric batteries, Fuller, Í | 


2172. 
2747, 
4287. 
4741. 


4878. 


5398. 


6383. 
6595. 


6834, 
7019. 


7444, 


8759. 


9401. 
9522 
9655 
9657. 


9908, 


10118, 
11040, 


THE ELECTRICAL ENGINEER, FEBRUARY 9, 1906. 


015 


11440, 


13909, 
14223. 


16905 
18403, 


19092, 


20756, 
21444. 


22141. 


23722, 


26144. 
27198, 


Single-phase alternate-current electrieal motors pro. 
vided with accumulators,  Elektricità s Akt.-Ges, vorm. 
W. Lshmeyer und Oo, (Date applied for under Inter- 
national Convention, July 11, 1904.) 


Electric purifier for use in purifying flour, grain, rice, 
and other substances, Lawson. 


Electrical igniting device for explosion engines. 
Bullock and Bullock, 


Electric alternating - current machines, Lareyrade. 
ca applied for under International Convention, Aug. 25, 

Incandescence bodies of tantalum wire for electrical 
glow lamps. Siemens und Halske Akt..Ges, (Date applicd 
tor under International Convention, Oct, 13, 1904.) 

Reciprocating electric engines, Wagner. (Date applied 
for under Inte:national Convention, Sept, 22, 1904.) 


Suspension of. rotating apparatus and magnetic com- 
passes,  Arschuz- Kaempfe. (Date applied for under 
Tatcrnationt] Conventicn, March 25, 1905.) 

Electromagnetically-operated heat supply valve for 
heating and ventilation CKacferle. (Date apphed for 
under International Convention, July 27, 1905.) 

Indicators for ships' electric signal and similar lamps. 
Harrison and Frazer, 

Systems of connections for telephone offices with 
separated plug service, and means for signalling, 
whether an operator is unoccupied or engaged 
Deutsche Telephonwerke R. Stock und Oo., G. m. b. H. 
ion applied fcr under International Convention, Nov. 17, 
1904. 

Fuses for electrical circuits, Richards, 

Dynamo-electric machines, Allgemeine Elektricità s Gea, 


C06. applied for under International Convention, Jan. 20, 
1 


COMPANIES' STOCK AND SHARE LIST. 


rd 


Name, » EU Last price. 
Commercial and Industria),.— £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. R-£ 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 000 1 .. i-8 
British Insulated and Helsby Cables, Ord., 1- 100, 000...... Ü uu 7-74 
6 per cent. Cum. Pref., 1- 100, 00a xe ete ities 5 .. od¢¢ixd 
—— — 43 per cent. Mortgage Debentures ............-. 100 ..  105-lu6 
British Thomson-Houston To, 44 per cent. lst Mort. Deb. 
LOCK, Red iunc oi creed e Rd E tenses qualia ean aac’ 100 98-100 
British Westinghouse Elec. and Manuf. 6 per cent, Pref., 
275,001-3 5,000 EE E E E Ad de aac 5 ..  l424 
4 a cent. Mortgage Debenture Stock .......... 100 .. 77-82 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. 2-2 
— —— Non. Cum., 6 per cent. Pref. ................ sek li- $ 
—— — 45 per cent. ist Debenture Stock ................ 100 .. 98-100 
— —— 44 per cent. 2nd Debenture Stock................ 100 .. 82-84 
Callender's Cable, Debentures............. LL. ne 100 .. 1084-1104 
Ordinary x2aswese caue ERR ds eines i ee ted O° “ae 11-12 
Ə pər čert Pref, oseere ieoi datasets 5 .. 58-55 
Crompton and Oo. ocius oreet ei desees tak we SENA VEM 2-24 
9 per cent. Debentures............ cece eee ences 100 .. 95-98 p.c. 
Edison and Swan United, ‘‘A” Shares, 199,261 .......... ó ..  li£$ 
——— ** A" Shares, 0l- 017, TOS DN Do ae 21-2à 
-—-— 5 per cent. Debentures........ beoe dte iq ee qe 100 .. 92-97 
4 per cent. Deb. Stock, Red. .................... ud m 86 88 
Electric Construction, Nos. 1 to 112.100 15 ratus Las ah i-i 
7 per cent. Cumulative PERT MORENO 2 ee 2 as 
4 per cent. Perp. Ist Mort Deb. ME 100 .. 90-95 
Ferranti Limited, 5 per cent. Ist Mort. Deb. Stock, Red. 100 .. 90-93 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 94 93 
4 per cent. lst Mort. Deb. Stock ................ 100 .. 96-1U0 
W. T. Henley's Telegraph Works, Ordinary Vu oed D ir 5 .. 15.14 
——— 44 per cent, Preference............ cece cece ce tees Bo ses Ft FS 
44 per cent. Debentures ............... eene 100 .. 109-111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 1819 
—— 4 per cent. Debentuüures............. eee ees 100 .. 99-102 
Parker, Thos., Limited, Ordinary .................... cece 10 .. 10-104 
Telegraph Construction and Maintenance.............. s. 12 .. 344-354 
——— 5 per cent, Bonds .........seeeeeeeeeh enn 100 .. 100-102 
Electrice Lighting and Supply.— 
Bournemouth and Poole, Ordinary .................. s 10 .. 124-124 
44 per cent. Cum. Pref., A 901-15,000 ............ 10 .. 104-13 
6 per cent. Cum. Second Pref., 15 ,001-22,500 .... 10 ..  lla-l2à 
45 per cent. Debenture Stock, "Red cf e 100 .. 1(61f8 
Bromley (Kent) Electric Light and Power Co, ........-. o0 .. 553 
44 per cent. Ist Debenture Stock, Red. .......... 100 .. 102-105 
Brompton and Kensington, Ordinary .................... D: oss 84 94 
7 per cent. Preference ................. seres 5. us eb 94 
aleutta Electric Supply Corp., Ordinary, Nos. 1-60,000 . Do us t494 
Nos. 60,001-80,000 sy dV bs orcas dade EE SY EROS o a 83-94 
Cambridge Electric Supply Company, £10 Ord.  ........ 8 .. 124-134 


Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 192-105 
Charing Cross, West End, and City Electric Supply, Ord., 


1-8),000 Pius quse te wee dae Utila, ee Wie eae DAR ME RE e 53-64 

= 44 per cent. Cum. Pref., i-80,000 ................ D. ty 51-54 
—— — 4 per cent. Debenture Stock, Red pees) ete aes 100 .. 191-103 
= “City Undertaking,” 44 vi .c, Cum. Pref., 1-40,000 65 .. 43 45 
— ditto (1903) 40,001-80,000.......... NEP 43-45 

Chelsea Electricity Supply a dues RC nr neces 9 as 5-6 
44 percent. Debentures ............ eene 100 .. 103-110 

City of London, Ordinary................ cce eee nnn LO: a 11-12 
6 per cent. Cumulative Pref......... ........... 10 .. 134-144 
-——— 5 per cent. Debenture Stock .................... 100 .. 122-126 
44, per cent, 2nd Deb, Stk. Prov. Certs. (all pd.).. 100 .. 100-102 

County of London Electric supply, Ordinary ............ 10 .. 84-94 

5 per cent. Cum. Pref. ...... iei ores 10 .. 124-13 
44 per cent. Dobeuturós Prov. Certs. All pd. Rd, 100 .. 109-112 
44 per cent. 2nd Debentures Prov. Certs. ........ 100 .. 101-103 


Bámundsons Electricity Corporation, Ordinary, 1-50,000.. 2 es 43.54 


Electric Lt. & Traction Co. of Aust.,6p.c, Cm. PÈ., 1-30,000 5 i 24-5 
s 0 per cent, Debenture Stock, Red, urbe cece L00 wm 


6 per cent, Cum, Pref. ........... eere eren 
44 per cent. First Mort. Deb. .................. 100 


Amount 
Name, paid. 
Folkestone Electric Supply, Ord. Nos, 1-10,000 .......... 5 
44 per cent. First Deb. Stock, Red..............- 100 .. 
Havana Electricity, 1-15,000 ........ cece ee ee cece ee ene 10” ae 
Hove Electric Lighting, Ord., 1- 15:000" e ea a eenen 5 


Isleof Wight Elec Lt. and Pwr. 4s pe Tb. Stk. Red. .. 100 
Kalgoorlie Electric Power and Lighting, 6 per cent. Cum. 
Pref., T190:000 cates aonana e panics EEE qe qas 1 
Kensington & Knigh: isbridge Elec. Lt., Ord., 1-21,000 . 5 
Kensington and Knightsbridge and Notting Hill, 4 per 
cent. Debenture Stock Red, ......... ss eee ee ee eee 100 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 
London Electric, Ordinary .........::: aee nenne ó 
— — 0 per cent. Pref. 22er EE REN er ai 5 
4 per cent. lst Mortgage Debenture Stock, Red... 100 
Metropolitan Ordinary, 00,001-300,000 .. ....... see 5 


4i per cent. Cum. Pref. ....... seco n 
54 per cent. Mortgage Debenture, Red. .......... 100 


Electric Tramways. — 


Anglo- pontine, 94 per cent Cum. Pref., 1-260,007 ...... 2 
Permanent 6 per cent. Debenture Stock, 1888.... 100 
Auckland Elec. Trams., 5 p.c. 1st Mor. Deb. Stk., Red, .... 100 
Barcelona Tramways, Ord., LAD DD. s eiie avete Mice 10 
9 per cent. Cum. Pref. Shares, 1-10,000 .......... 10 

——— 5 per cent. Deb., Red., 1-600 .................... 100 
— —— 44 per cent. Red Deb. Stock... ......... sees. 100 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001- 186, 606.. 1 
9 per cent. Cum. Pref. Shares, 1- 59, 894 ......usu. 1 
Blackpool and Fleetwood Tramroad .................... 10 
Brisbane Tramway Invest., Ord., 1-75,000 ................ 5 
——— 5 per cent. Cum, Pref., Nos. 1- 15,000 od eerie te 5 


44 per cent. Deb. Stk. . Red., Prov Certs. all pd.. m 


British Columbia Electric Railway Co., Ord. Def, ..... desi 
di Prel EM EPR 100 
5 per cent. Cum. Perpetual Pref. Stock.......... 100 
—— — 44, per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 
44 per cent. Vancouver Power Deb. .............. 100 
British Electric Traction, Ord. 1-500,000 & 60,001-90,000 .. 10 
—— 6 per cent. Cm. P£., 50,001-60,000 ................ 10 
-5 per cent. Perpetual Debenture Stock ........ 100 
44 per cent. 2nd Deb. Stock ................. sees 100 
Buenos Ayres and Belgrano Trams........... mE 5 
— —— “A” 6 per cent. Cm. Pf., 1-40,000................ 5 
——— “B” 6 per cent. Cm. Pf., 1-27,500............... . 9 
— —— 5 per cent. Deb. Stock, Red. ................. oo 100 
— —— Prov. Cert., all paid .................. eere . 100 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .... 100 
Calcutta Tramways, 1-102,268 .............. leeren 5 
44 per cent. lst Deb. Stock, Red. .............005 100 
Cape Electric Tramways, Nos, 1-480,000 .............. Le. 1 
City of Birmingham Tramways, 5 per cent. Cum. Pref..... 5 
4 per cent. 1st Mortgage Deb., 1-3000 (1917) ...... 100 
Colombo Electric Tramways and Lighting, 5 per cent. 1st 
Mortgage Debenture Stock, Red. .................... 100 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 
— —— 6 per cent. Cum. Pref. .................. es. ore 10 
—— — 4 per cent. Debentures ................ eee ee eee 100 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 
—— 6percent. Pref., Nos. within 1- BOLD OL s cur cuadra 10 
ó. per cent. Mort, Debs., 1-5,000 Red dese ntinicoam 100 
Imperial Tramways, Ordinary .............. eese eee all 
6 percent. Cum. Pref. i22. v be pao Ue ARE al .. 
4, per cent. Deb. Stock ........ 0... ccc ce eee eee 100 


Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref., Nos. 30,001-60,000 ........... cece eee 


44 per cent. First Mortgage Debenture Stock.. un x 


. Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. — 
Newcastle-upon-Tyne Electric Supply, Ordinary, 1-57,0 9 5 
do., 57,0 0-75,000 coil secickenesres eben eens eee 5 
5 per cent. Pref ¢ R07 00)? titers eade ocibe eam eR 5 
do:; 90,00: 19,050. 2: hss latanvaeatvate ae de ade s 5 
Notting Hill Electric Lighting ——— —— —n" 10 
per cent. First Mort. Debs. Nos. 1-500 (Reg.) .. 100 
Oxford El ectric, Ordinary, 1-96 and 40-14,810 ........... ED 
- 4 per cent. Debenture Stock ................-.-- 100 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures —.................. eee 100 
Smithfield Markets Electric Supply, Ord. 1-12,000 ...... 5 
—— —— 4 per cent. Debenture Stock ................ cee 100 
South London, Ordinary .................. cee ee rene 5 
South Metropolitan Electric Light and Power, Ord. ...... 1 
come — 7 per cent. Cum. Pref. iio ooo hs Avia eek edd 1 
—— 4} per cent. Ist Mort. Deb..... 0.0... cc eee eee 100 .. 
Ditto, June, 1904 dose sra en D nies mr m 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 
——— 7 per cent. Pref... .... ccc ce eee cece eee nen 5 
= Os per cent. Deb. i... voce Me boas heed een eA 100 
Urban Electric Supply Co., Orvinary, 8-80-007 .......... Oe nus 
——— 5 per cent. Cumulative Preference, 50,001-80,000 5 .. 
Westminster, Ordinary .......... ccc eee eerta 5 
—-— 5 per cent, Cum. Pref., 110,101-138.251 .......... 5 


Last price 
£ 
041-58 
101-101 xd 
73 93 
84-84 
100-103 
£1 
104 -114 
102-104 


£n 


re 
Ec 
e 
7 OY 
pt 
c 
Co. 


co _ ma 
DO YECH 


104- 106 


5/16-1 


"E 
.. 15/16-1 1/16 


4 per cent, 1st Mt. Db. Stock, Red. .............. 100 
Kidderminster and District Lighting and Traction, Pref.. 5 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 

4 per cent. lst Mt. Db. Stock, Red. .............. 100 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 100 
Metropolitan Elec. Trams., Defd., 1,000,001-1, 314, 016 . 1 

——— 5 per cent. Cum. Pref., 500, 001-1, 000, QUO: iesus 1 

44 per cent. Deb. Stock, POW AMORE NUMINE 100 

Milwaukee Electric Rail and Light, 5 per cent. 50-yr Cons. 
Mort. Bonds, 1926, 1-5,500 and 7, 001-8,000............ $1,000 .. 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 
1908, 1-600. ce on avn cue cor e e T EEE DN NN SE ed ea 100 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 


New General Traction, 6 per cent. ‘Cum. Pref., 1-10,000 and 


Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 
5 per cent. Cum. Pref. ........ceecccceceeceececs 10 .. 
Perth Elec. ranas (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 .. 
5 per cent, Cum. Pref., 1-20 ODD tea ese arai 10 .. 
44 per cent. Debenture Stock .......-++secereeeee 100 .. 
South Lancashire Electric Traction and Power Company— 
£290,000 Ordinary 1: va vwer E er E 9 en ew ds 
£101, 132 6 per cent. Preference .................. b^ 
——— £597, 170 44 per cent. Debenture Stock........ 100 p.c, .. 


Electric Railways.— 


Central London, Ordinary ........... Swat velco reid teat LOU 
TEE se Hes e rep e: A E s no. 


Pete 


18g 188 
x r 
95-96 

120-123 

11-113 

108-111 


103-105 p.e. 
101-104 


4k 53 
102-14 


102-104 


14-144 


104-106 


102-105 
102-104 xd 


103-106 


1 
1 
100 p. ei 


110- 112 


216 
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Amount 
Name, paid, Last price, Name, paid, Last price 
£ 
City and South London, Consolidated Ordinary .......... 100 ..  4'.45 Telephones.— g £ 
—— — 4 per cent. Debenture Stock ............... «ss 100 .. 106-109 
———— 5 per cent. Pref. Stock '91......... lecce 100 120-123 National Telephone, Preferred............. ERESwpr eaae: LOU 1134-1143 
——— 3 » yh. dO wd coms at Nose di EE a 100 117-120 Deferred Stock ............... Pag uates Pal a en 100 110-112 
——— Ulis cesse Xu ch XN aaa 100 115-118 ——— 6 per cent. Cum, First Pref............ kd sa eiS 10 13-15 
Liverpool Overhead, 5 | per cent, Pret, .................... 10 10-104 6 per cent. Cum. Second Pref...........ccccceeees 10 babe 
—— — Ordinary, 1-50,000..........es EDT 10 33-44 5 per cent. Non. Cum. Third Pref................. 5 58- 
———— 4 per cent A Debentures, Red., 1-1,700., — 98-99 ——— 54 per cent. Deb. Stock, Red. .................. 100 992-1014 
Underironnd Electric Railways of London, 5 per cent, 4 per cent. Deb. Stock, "Red. ........... «VA TRY VE 100 104-106 
Profit-Sharing Secured Notes .................. 22 sss. — 38.99 Oriental Telephone and Electric Company ...... esses L . 18/164 7/16 
Waterloo and City, Ordinary .............. eese 100 95-99 — 6 per cent. Cum Pref. ................ Mesa. c 11-18 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traftic Returns for Increase or eee of k Accounts for past year. 
. week, decrease. p co oa 
“os ó Gesn su P e 
urrent ; Total | Passengers ar miles |: Pas- ar e of | mile. 
Ending 1905. | 1905. | Week. year, 1905. | 1904. | Ending receipts| carried. run. S nger! mile. | track. 
£g £g £ E £ d. d. £ d 
Aberdeen Corporation .......... feb. 5| 1,149 | 1,124 |+ 15| - 9634| 254 | 203 May 31) 64,071 | 15,530,351 | 1,379,723 |098 |1114 | 2,512 45 
Ayr Corporation ............ s. » 9 176 174 | + 2 — 8 8 » 19, 14,528 | 3,516 580 355,945 |1 971 | 1,830 | ‘16 
Barking Corporation............ — — — — — 133] — — = = = = par me = 
Birkenhead Corporation ........ » 4 995 | 1,09 |— 44! — 544 |2555| 234 | March 31 99,025 | 11,145,531 | 1,309,903 |118 10:08 | 2,5386, 6°03 
Birmingham Corporation ...... "A 47 $54 | + 53 — 2 2 » 31] 17,133 | 4,709,798 266,526 :86 |14°5 8,866 | — 
Blackburn Corporation ........ — — — — — 24 24 , 40] 48,875 | 8,661,720 986,955 |135 |1189 | 2,036 | 7:44 
Blackpool Corporation.......... — — — — — 174 | 17; sl} — — ics — — — — 
Blackpool-Fleetwood Trams. .. .. » 9 220 208 | + 12|- 25| 164| 164 Dec. 31 $1,846 | 2,325,677 579,264 |328 |15:19 — 7:21 
Bolton Corporation ............ » 4| 1,802 | 1662 |+ 140| + 4,241 | 40 | 38 | March 31| 05,766 | 20,205,196 | 2,161,130 |113 |10'65 | 2,394 | 6:14 
Bournemouth Corporation ...... Jan. 41 | 1,313 810 | + 473) +14,363 | 16-82] 16:82 » OL} 55,276 | 10,058,288 | 1,121,623 {132 |1183 | 3,226 | 719 
Bradford Corporation .......... » 21| 3,870 | 5595 | + 225| — 3,227 | 96 77 1, 91/23C,085 | 47,108,000 | 5,053,392  |1:172|10:927| 2,596 | — 
Brighton Corporation .......... Feb. 4) — 745 72 ^ 19|- 3| 9 9 », 51) 50,339 | 11,321,160 | 1152,828 1:06 10:48 | 2,914-8 8-014 
Bristol Tramway.Company...... » 2| 4999 | 4,475 | + 101 — 914 | 5l} Dec. 51 299,7 799 | 45,512,575 | 6,127,155 — = z = 
Burnley Corporation .........-.. » 9| 1,055 | 1,027 | + 38 — 10 60 | 10°60 | March 31 < ae 1:32 10:56 | 2,768 | 818 
Burton Corporation ............ » å 251 2900 |— 45) — 1,631 84| 8 » Ol 17,950 | 3,878,269 454,082 | 1:07 | 921 | 2,068 | 6°76 
Cardiff Corporation ..... TPPPEM » Of 1848 | 1810 |+ 33) + 114| 2f] — » 1/112,209 | 24,134,363 | 2,770,009 |112 | 9°72 | 3,782 | 9-44 
Carlisle Tramways Company ....| ,, 3 162 Ul {+ ati + 76 | 85| 85} Dec. 31 10,713 | 2,935,002 359,756 — | 714 — | 518 
Central London Railway........ » 9| 6£03 | 7,072 | — 169| — 1,296 6 6 » ol 347, 988 | 44,875,547 | 1,281,214 | 1:86 165-10 | 57,951 135-80 
City and South London Railway.| ,, 4| 2936 | 2,905 |+ S31 - 133 64 64 „»„ 3i — 2 Aes = z = me 
Colchester Corporation ........ — — — em Ec 7 7 "S Z = " _ NI = 
Cork E. T. and L Company ....| , 1 417 407 | + 12 — 154 | 154 » 41 24,895 | 5,814,376 882,256 |1°01 | 6:64 — 4°69 
Darwen Corporation ............ Jan 25 2351 192 |+ 58| + 6017 723| 7:23; March 31) — n xx = SE ES Zs 
Dover Corporation .............. — — — — — 44 4s yy Ol} 11,250 | 2,853,200 284,343 ‘94 | 9'49 | 2,500 | — 
Dublin and Lucan Electric Ry... Eeb 2 82 95 |- 13|- 46h) 6i 63 Dec. 3 | 6,358 402,511 110,738 | 3°79 |1378 942 | 7:38 
Dublin U, T, ws... ees eoe gy £| 4,676 | 4,449 | 4+ 157| + 1,11? | 47 46 » 91/267,489 | 50,050,949 | 7,077,372 |123 | 907 | 5,691 | 555 
Dundee City Tiamways .. ..... Jan, 31 934 8°6 | + 188| + 284 | 23 23 May 15} 44,695 | 11,641,525 933,006 90 {L149 | 1,943 | 713 
Bast Ham Corporation.......... Feb 5) 780 627 | + 155) + 503) | 25 | 23 | March 31) 36,652 | 13,689,658 | 865,816 4 |1018 | 2,994 | 679 
Glasgow Corporation............ » .$| 15,233 | 13,995 | 41,253 | 4 55,178h| 1443 | 143 May 51/756,480 |195,767,519 17,915,595 — |1012 — — 
Gloucester Corporation ..,...... Jan. 31 225 2u |+ 14| 4-112 54 m ae i jam a E m 5 
Halifax Corporation ............ e OL] 13319 | 1,:07 |+ 192) + 4,997 | 254 | 33 | March 21| 74,019 | 17,849,642 1,940,707 — {11°53 | 2,085 | 8:56 
Huddersfield Corporation ...... Feb. 5| 1,545 | 1,200 |+ 158| + 3,359 | 35 $5 » 51| 69,958 | 12,838,150 | 1,666,262 | 1:28 | 971 | 1,923 | — 
Hull Corporation .............. » | 2,158 | 2058 | + 100| + 1,918 | 97 26 » O1/112,651 | 27,102,921 | 2,910,698 | 1 9:29 — | 5-42 
Ilford Corporation .............. — — — = = — | 105 » d — — — Ee ire a ae 
Ilkeston Corporation............ Jan 31 115 103 |} + 12 — 6935 | — 9 oc e Mm M = E = 
Kirkcaldy Corporation.......... n ól 1£8 182 | + 16 = 74 T4 May 15| 12,201 | 3,632,855 452,536 “775 | 6519| — |7649 
Leeds Corporation .............. Feb. 5| 5,661 | 5,769 | + 3501, + 8,990 | 89 99 | March 25/298,255 | 64,223,666 | 7,121,038 {1:10 10:02 | 3,351 | — 
Leicester Corporation .......... » 9| 1,989 1,724 | + 215 | + 1,557 42 E Dec. 51| 26,011 | 12,039,252 | 1,229,507 1 9-79 — 4:82 
Liverpool Corporation .......... Jan. 27| 9907 | 9,560 | + 547| + 2,005 | 103 | 103 » 91047,6259 |116,642,665 |12,166,419 — | — d = 
Liverpool Overhead Railway ....|Feb. 4| 1,392 | 1,447 |- 35] — '"S14| 6:57 6:07 | June 30| 81,502 | 11,171,865 | 1,024,275 — — = s 
London County Council evel aie Jan. 27| 13,4 9 | 12,048 | +1,35L | +85,992 | — = um - Z i m E On el 
Lowestoft Corporation .......... — = — — — 6 54 | Sept. 30| 14,511 | 3,128,867 559,455 | 1:08 | 9:68 | 2,638 | 6:08 
Md CODO n AG GS teat Feb. 1 83 90|— 7 — E is — 4,740 850,121 112,227 1°33 {10°13 2,570 | — 
anchester Corporation ........ m xu — = = ] ly | March 31/631,956 |126,900,875 /14,123,124 19 |10775 : 
Metropolitan District Railway..| ,, 4! 7,915 | 7,397 |+ 546| + 2,597 | 24 | — aa 2 aid 5, 1 T 07 4 1299 6 99 
Metropolitan Railway .......... » 4| 16,639 | 16,689 |- 50| — 225 70,5 — = z E = z - nS ze 
Nelson Corporation ............ 5». 9 124 n1 {+ 15). 647 — 23 »» l| 6,159 1,992,647 206,858 714 | 2,2229 | — 
Newcastle-on-Tyne Corporation.| ,, 3| 3,745 | 5,725 |+ 2)| + 4,621 | 50 | 45 » 51/197,849 | 43,069,934 | 4,526,152 | 1-07 |10:98 | 3,957 | 7-01 
Newport (Mon.) Corporation.... „ 3 E41 50} + 57| + 632 | 32 | 32 = = ais = id = — 
Oldham Corporation ............ — — — — — — | 34 » 20| 65,555 | 13,466,245 | 1,504,740 |116 11045 | 1,886 | — 
Portsmouth Corporation ........ Jan. 15; 1,565 | 1,465 |+ 100; + 1,361 | — 29 » SL) 95,702 | 19,625,329 197,199 | 1°17 {11°63 — — 
Reading Corporation............ » 18 603 955 |+ 67|- 477) — 354 » SL). — € hes x = " uà 
Rochdale Corporation .......... — — — — — 64 44 » 1| 14,881 | 2,837,110 386,547 |124 | 9-24 | 1,102 | 7-92 
Rotherham Corporation ........ — — — — — 94 7à » Sl) 23,569 | 5,251,472 995,004 |107 | 953 | 2,612 | 7:49 
Salford Corporation ............ Feb. 5} 4,001 | 3,869 | 4+ 182 — 703 | — » 1/214,111 | 39,213,560 | 4,884,590 | 1°28 {10°29 — — 
Scarborough Tramways Co. — — — — — — 44 = ne s n EN dun m 
Sheffield Corporation .......... » 4) 4,854 | 4444 | + 410) +12,97' | 653 | 52] s 9,230,565 | 63,952,283 | 60,019 899.| -903 | 9:543 à 
Southampton Corporation ...... Jan. 3l 8 2 768 |+ €8|+41,016| — | 18. » 51| 49,365 | 9,294,771 | 1,108,369 | 1:27 |1102 ati ; a 
Southend-on-Sea Corporation....| ,, 3! ae 222 |+ 16| + 1016 | — 9 » ol) — = ies ges m = - 
Stockport Corporation .......... » 19 737 385 | + 552 — — 104 i cub dee as = = = RS = 
Sunderland Corporation ........ Feb. 5| 1,187 | 1,119 | + 68) + 2,574 | £0 20 » Sl) 64,858 | 15,364,463 | 1,495,685 |1004 |10'36 — 6°37 
Swindon Corporation .......... Jan. 31 190 154 | + 55 — — 44 » 5l 4,937 | 1,515,757 | 102,751 | 0-87 11955 1,371 | + 
Wallasey U.D.C, .......... eese. Feb. 3 676 646 |} + 350| + 1,431 | 11:85) 105 » OL) 38,768 | 7,412,881 778,851 $0 11°94 | 3,271 | 7°54 
Warrington Corporation ........ Tan. 25 529 235 |+ $56 + 923 | — » 1) 17,057 | 4,418,225 Ae 368 — | 9°85 a : 55 
-West Ham Corporation ........ Feb. 1; 2,015 | 1,054 |+ 958| 434,918 | 46 8 62 él; — 15,773,742 | 1,257,165 ea PNE 
‘Wolverhampton Corporation....| , (1| 729 | — — — => T4 » 1| 36,757 | 7,666, 809,508 | — 10:898 
* Including steam trains. tAnd 98 miles of interlacing track, «Train mile, Per mile of single track. A Half-year’s figures, 
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it is remembered that legal phraseology is not of a kind 
that will make facts clear to the lay mind, there is a two- 
fold justification for an attempt to explain and point out 
how the rules may be serviceable. This attempt is 
furnished by Mr. W. C. Mountain, who has prepared a 
pamphlet respecting the Home Office regulations as regards 
the use of electricity in mines. The wording of each rule 
has been printed in red, and the explanatory notes which 
follow are printed in black. The pamphlet is divided into 
11 sections, each being clearly explained and illustrated. 
Of especial Interest are the sections devoted to generating 
stations and machine-rooms and motors, the diagram of 
connections and other data relating to the former being 
most useful. Added tothe pamphlet is a large amount of 
general information, such as power tables, cable-carrying 


Northampton Institute Engineering Society.— 
The next meeting of the society takes place on Friday, 
16th inst., at 5.45 p.m , Mr. S. Field, A.R.CS,, in the chair. 
A paper on“ Secondary Batterles" will be read by Mr. 
A. G. Savill, | 

Manchester Local Section. — The Manchester 
Students’ Section of the Institution of Electrical Engineers 
will hold their second annual dinner at the Grand Hotel, 
Manchester, on Saturday, Feb. 24, The price of each 
ticket for this function is 5s, Tickets may be 
obtained through the hon. secretary, Mr. D. L, Sands, 
Highfield House, Mary-street, Manchester, E. 


Milan Exhibition.—It may be of interest to manu- 
facturers who desire to display thelr goods at this exhibi- 
tion, which opens early in April, to know that by a recent 
Royal decree all inventions relating to any exhibited 
object for which an Italian patent has already been applied 
for or granted will be considered as having been worked 
throughout the duration of the exhibition, and thus not 
only will a considerable expense be saved, but an oppor- 
tunity wlll be afforded by the exhibition for the exploita- 
tion of meritorious inventions. A short time is still 
available wherein to apply for space for exhibition. 


Tramways and Light Railways Association.— 
The Oficial Circular for February contains the important 
paper on “Brakes” by Mr. A. L..C. Fell (member of 
council), chief officer of the London County Council 
tramways, which was read before the association on 
Jan. 10 last. A description is given of the members’ 
visit to the Kingsway subway on Jan. 8, and notice of a visit 
to the Baker-street and Waterloo Railway, which took place 
on Tuesday, Feb. 13. On the occasion of the lecture 
on “Radial Trucks,” by Prof. C. A. Carus-Wilson, on 
Tuesday, Feb. 27, in the rooms of the Society of Arta, 
the chair will be taken by the president, the Hon. Arthur 
' Stanley, M.P. Other meetings to come off in March, 
April, and May are likewise noticed. 


Literary Announcements,—An important work upon 
steam-turbines by Messrs, T. Stevens and H. M. Hobart, 
giving the most recent results in practice, together with a 
succinct account of the latest types, will be issued by 
Messrs, Whittaker and Co. in March. It will contain 
exhaustive comparisons between steam-burbine and piston 
engine economies, and from the results rational conclusions 
are formulated as to the respective cases in which these two 
types of prime movers should be employed. Weights, costs, 


speeds, number of wheels and blades, and other leading data ` 


of the various types are contrasted in tabular form. More 
complete details than have been published before of many 
of the most recent steam-turbine generating stations on both 
sides of the Atlantie are included with an unique serles of 
comparative tables. The work will be well illustrated.— 
Messrs. Archibald Constable and Co. announce for publica- 
tion in early spring a new work by Prof. Ernest Rutherford, 
the title of which will be “Radioactive Transformers.” 
The subject of this book formed the Silliman Memorial 
Lectures delivered at the Yale University in 1905. 


Electric Mining Rules.—The growing application 
of electricity to mining operations has induced the Home 
Office to lay down a special set of rules in order to avoid 
accidents to those employed in a mine, and to ensure the 
safety of a mine, as far as Is reasonably practicable, against 
explosion arising out of the use of electricity. To those 
mining engineers who are not thoroughly acquainted with 
electrical terms and expressions in daily practice, difficulties 
of understanding them may present themselves, and when 


information. 
received, is concerned with heading machines, and in 


capacities, loss in pipes both for air and water, and other 
information of value to mining engineers. 
is on sale at the price of 2s. 6d. 


The pamphlet 


Mechanical Coal-Cutting.—The North of England 


Institute of Mining and Mechanical Engineers have pub: 
lished through Messrs. Andrew Reid and Co., Limited, at 
the price of 55, Part IÏ. of the report of a committee 
upon mechanical coal-cutting. The object of the inquiry was 
to show the nature and capabilities of each class of machine, 
together with information which would be of use to 
those members making preliminary inquiries with a view 
to the establishment of coal-cutting appliances but who 
have not had any previous experience in this class of work, 
as well as to aid those already actually engaged in coal- 
cutting operations The first part of the report, which 
was published at a previous date, dealt with long-wall 
machines, in which were described disc, bar, and chain 


machines, and gave, in addition, much useful general 
The second part, which we have just 


addition to the different types of machines are given 
numerous examples of their working. , The report is 
profusely illustrated, and the general conclusions are of 
interest. It states that, although statistics showing the 
saving or otherwise of heading machines have not been 
obtainable, it appears to be established that a considerable 
advantage has resulted from their employment. The . 


rapidity with which winning places can be driven has, 


no doubt, been the chief reason for thelr introduction, 
and in this respect the results, according te the examples 
given, have been of a highly satisfactory nature. Further 
future introduction of these machines may be looked for, 
and more extended experience will no doubt lead to still 
greater efficiency belng obtained. 


British Association in South Africa.—A fitting 
memento of the visit of the British Association to South 
Africa last year, is being prepared by the South African 
Association for the Advancement of Science. It takes the 
form of the publication in four volumes of the papers of 
special South African interest read before the British Asso- 
ciation in 1905 at Cape Town and Johannesburg. A striking 
feature. of last year's meeting was the large number of 
valuable papers read on matters of local interest, and the 
announcement. that these are to be compiled and put on 
record will be appreciated not only by future students of 
South African affairs, but by a large circle of readers who 
would otherwise be deprived of much scientific literature of 
more than ephemeral value. The officials of the British 
Association themselves recognised the desirability of pre- 
serving in permanent and suitable form the record of the 
association’s work. When completed, the volumes will form 
a valuable handbook and review of scientific, economic, 
educational, and political questions of the day. Vol. i 
will comprise papers read before Sections A (astronomy), 
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B (chemistry), and E (geography). Vol. ii, will deal 
with papers read before Sections C (geology) and G (engi- 
neering). In this volume will be reproduced papers 
dealing with the much discussed question of electric 
power distribution for the Rand and wireless telegraphy. 
Zoology, anthropology, physiology, and botany are appor- 
tioned to Vol. iii, while the fourth volume comprises 
papers read before Sections F (economies and statistics) 
and L (edueation) The work wil be ready in April of 
this year, and the price of the set of the four volumes is 
. £2. 9s, if ordered now. It is advisable for those who 
intend to furnish themselves with this work to order early, 
as the edition is limited. Subscriptions may be sent to the 
assistant general secretary, South African Association 
for the Advancement of Science, P.O. Box 1,183, 
Johannesburg. 


Electrical Power Developments in India.—Tho 
future suecess of the electrical industry in India depends 
upon the generation and distribution of power at low 
rates. In British territory the industry has made much head- 
way. That activities are not confined solely te the British 
territories is manifest, and in the native or feudatory States 
in India the advantages of electric power for industrial 
purposes are fully realised. The latest instance of this 
development is afforded by the State of Jammu and 
Kashmir. The Maharajah of that province has, in con- 
junction with the Durbar, taken steps to lay down plant 
and stations for the utilisation of the water resources of 
his territory. It is proposed to inaugurate an hydro- 
electrie installation for the generation and transmission of 
energy within a radius of 10 miles from his palace at 
Srinagar, and agreements are to be entered into with 
users of power. 'The period over which the agreement 
will run will be 25 years. For the first year the rate to 
be charged for eurrent consumed is £8 per horse-power per 
annum, after which there will be a slight reduction in the 
terms. The Durbar undertakes the full and complete 
provision, erection, and installation of all plant necessary 
for the generation, transmission, and delivery of power at 
the works of the lessee, the plant thus provided to include 
the necessary transformers within the lessee’s works. The 
cost of providing and installing all the motors and acces- 
sories within the works will devolve upon the lessee, unless 
the Darbar is required to do so, in which caso it will 
charge the lessee with the cost of the plant plus 5 per cent. 
upon the outlay. The Durbar undertakes the maintenance 
and repair of all motors, etc., fora period of 12 months 
from the date upon which the whole installation is com- 
pleted. The agreement provides that in the event of any 
dispute or difference arising as to the effect of the agree- 
ment or as to the rights and liabilities of the parties, the 
matter at issue shall be referred for decision to two arbi- 
trabors. | 


American Coal Tests.—At the fourteenth annual 
convention of the North-Western Electrical Association 
heid last month in Chicago, Mr. C. J. Davidson, of the 
Milwaukee Electric Railway and Light Company, presented 
- a short paper giving an abstract of tho results obtained by 
the United States Geological Survey at the Louisiana 
Purchase Exposition at St. Louis in 1904, by their investi- 
gations into the quality and value of American coals. The 
principal conclusions of the tests are of interest for the 
purpose of comparison with the English product, and are 
geb out as follows: (1) The tests in the steam-boiler plants 
of 65 carload samples of coal from 17 States indicate the 
high steaming quality of American coals, and that the 
quality of many of these coals may be improved by 
washing; (2) most of the American coals and lignites can 
-be used as a source of power in a gas-producer plant; (3) 


as indicated by comparative tests of 14 samples of bituminous 
coals from nine States, the power efficiency of these coals 
when used in the gas-producer plant is 24 times greater than 
their efficiency when used in a steam-boiler plant, or, in 
other words, one ton of these coals used in the gas producer 
plant has developed on a commercial scale as much power 
as 24 tons of the same coal when used in the ordinary 
steam-boiler plant; (4) some of the lignites from undeveloped 
but exbensive deposits in North Dakota and Texas, when 
tested in the gas-producer and gas-engine, have shown 
unexpectedly high power-producing qualities, such as 
promise large future development in those and other 
States; (b) some of the American coals and the slack pro- 
duced in mining these coals can be briquetted on a com- 
mercial basis. The author, commenting on these, observes 
that all his own investigations for several years have con- 
vinced him that, while various fads may retard the evolu- 
tion of the prime mover, by the law of the “survival of 
the fittest,” the internal-combustion engine must supersede 
any possible type of steam motor. 


Short-Circuits on Feeders,—Mr, Arthur B. Weeks 
contributed to the January issue of the Street Railway 
Review particulars of a device for locating short-circuits on 
feeders. The annunciator, by which the device is known, 
and of which we herewith present an illustration, has been - 
somewhat extensively used, and has proved successful in 
cases where automatic oil switches, fuses, and circuit 
breakers have been tried with less satisfactory results. On 
short-citcuits the drop falls, thereby at once indicating the 
feeder affected. These annuneiators should be located in 
the place most convenient for the operator's inspection. 
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They can be wired from a low-potential circuit, as à wabt«. 
meter; for example, one annunelator for each phase. A 
fuse should be in circuit with each annunciator, to prevent 
damage to its coils. Where there have been no indications 
of a short-circuit, the only thing to do 1s to replace the fuse 
and reset the annuneiator. The armature adjustment is 
made by means of the set screw, so that the small current 
constantly passing will not upset the drop, and so that it 
will only drop when the current on the feeder is excessive, 
the arrangement being in shunt on the line. The accom- 
panying illustration is self-explanatory. The fibre is 
intended for wire connections to the circuit. The flat 
spring which is used to keep the armature in its upper 
position need not be very stiff. Screws from below maintain 
the several parts in position. If on trial the coils become 
too hot, Mr. Weeks suggests that coils having higher 
resistance will be required. | 


Silicide of Copper.—In a paper recently presented to 
the Académie des Sciences, M. Paul Lebeau gives an account 
of his researches upon an industrial silicide of copper 
which is obtained in the electric furnace. He had occasion 
to work with a silicide containing 50 per cent. of silicon. 
The analysis which he made of this body gave some 
interesting results which may give some new ideas as to 
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the silieides of copper. These bodies have been studied at 
times, but a definite compound does not seem to have been 
formed before M. Vigouroux prepared a SiCu, by heating 
copper and silicon in the electric furnace. The excess of 
copper distilled off, and when cooled very slowly the remain- 
ing mass had a crystalline texture and corresponded to the 
above formula. About the same time Chalmot showed the 
existence of a silicide of copper SiCu,, which he prepared 
by heating a mixture of sand and charcoal in the presence 
of copper in the electric furnace ; afterward he showed 
that the silicide he obtained was in reality a mixture of 
SiCu, and free silicon, and found also that the silicide 
SiCu, is easily decomposed, for free silicon is found in 
copper treated with 14 per cent. of silicon. M. Vigouroux, 
by passing a current of silicon chloride vapour over 
copper heated to 1,200deg. C., obtained an ingot con- 
taining less than 5 per cent. of combined silicon. By 
treating this compound with silicon chloride a second 
time he could not exceed 10 per cent. of silicon in the 
combined state. He considers that the silicides of copper 
of high values which are prepared in the electric furnace 
are perhaps only the result of a special equilibrium 
obtained by the high temperatures, and can only be main- 
tained by a quick cooling which prevents the separation 
of a part of the combined silica, The industrial silicide 
which the author observed has a slatey blue colour on the 
surface, with a brilliant crystalline section when broken, 
having the brilliancy and colour of silicon. On a polished 
surface the microscope shows large crystals of silicon 
between which is solidified the silicide of copper. In the 
middle of the latter are smaller crystals of silicon of a 
second formation. Ssparating out the combined silicide 
of copper he finds that it does not reach the proportion 
of SiCu,, but is near SiCu,, corresponding to 10 per cent. 
of combined silicon. | 


Power Plant Economics.—At a recent meeting of 
the American Institute of Electrical Engineers, a paper 
was presented by Mr. H. G. Stott on “Power Plant 
Economics. Mr. Stott first analysed the losses in an 
electrical generating plant using steam, and showed which 
of these items offered opportunities for improvement. He 
believed that by carefully watching each source of loss the 
present type of power plant using reciprocating engines can 
be improved in efficiency as follows: reduction of stack 
losses, 12 per cent.; reduction in boiler radiation and 
leakage, 5 per cent. ; and reduction in engine losses by the 
use of supsrheat, 6 per cent. This would result in a net 
increase of thermal efficiency of the entire plant of 4'14 
per cent, and bring up the total thermal efficiency from 
10'5 per cent. to 14°44 per cent. Mr. Stott then pointed 
out the peculiar advantages of the various types of prime 
mover, and showed under what conditions each became the 
most suitable. He next compared the efficiencies of five 
different types of power plant, one employing reciprocating 
engines, one steam-turbines, a third with reciprocating 
engines and steam-turbines in the exhaust, the fourth a 
gasengine plant, and the fifth à combined gas-engine and 
steam-turbine plant, the gas-engines operating under con- 
stant load, the steam-turbines taking the fluctuations in 
load. Much of the heat which is normally lost in gas- 
engine operation is saved by using the cooling water for 
feed water, and the hot exhaust gases from the engine are 
passed through economisers. This latter combination, 
according to Mr. Stott’s figures, will give a thermal 
efticlency almost double that of the reciprocating engine 
plant. The present type of steam-power plant, he said, 
ean be improved in efficiency by 25 per cent. by the use of 
more scientific methods in the boiler-room, by the use of 
superheat, and by running the present types of reciprocating 


extremely simple. 


engines high pressure, and adding a steam-turbine in the 


exhaust between the engine and the condenser. At the 
same time, the output of the plant can be increased to 
double its present capacity at a comparatively small cos 
for turbines and boilers. In conclusion, he remarked tha - 
an internal-combustion engine plant in combination with a 

steam-turbine plant offers more attractive proposition for 
efficiency and reliability to-day, with the possibility of 
producing the kilowatt-hour for less than one-half its present 
cost. 

Refrigeration by Electricity.—Tho most primitive 
process of producing low temperatures is through the 
agency of melting ice. This process is, however, affected 
by many disadvantages, and mechanical processes of 
refrigeration, the efficacy of which has long been clearly 
demonstrated, have been widely resorted to. It is now 
shown that electric current is a most suitable medium for 
refrigerating purposes. A type of apparatus constructed 
for this purpose jointly by the Berlin Electricity Works 
and the Gesellschaft für Linde’s Eismaschinen was recently 
described by Dr. Alfred Gradenwitz in the Scientific 
American, The electrically-driven refrigerating machine, 
which is ab present on show at the permanent electrical 
exhibition of the Berlin Electricity Works, includes a 
horizontal compressor, consisting of two single-action 
cylinders with a plunger piston driven from a common 
crank-pin and running in an oil bath. This machine is 
directly operated by a 1'5-h.p. A.E.G. motor mounted with 
it on the same foundation plate. The condenser, where 
the vaporised liquid is reconverted into the liquid condi- 
tion, is located in the iron supporting casing, wrought- 
iron serpentines being provided for the admission and dis. 
charge of the cooled water, There is, furthermore, an isolated 
vaporiser beneath the motor for the case of the indirect 
process referred to above. In this event à small circula- 
tion pump would have to be added to the mechanism. 
The output of the machine is about 1,000 calories per 
hour with a gas temperature of 10deg. C. in the vaporiser 
and a speed of 400 r.p.m., the corresponding consumption 
of energy being about 900 watts. In order to illustrate 
the significance of these figures, it may be said that this 
amount of heat would be sufficient to cool about 150 cubic 
metres of air per hour from 20deg. down to Odeg. C., 
irrespective of its moisture. After the apparatus has been 
prepared for operation, its manipulation will be found 
It is only necessary to turn on the cold 
water and start the motor, while any friction parts—such 
as bearings, stuffing boxes, etc. — should, of course, be 
properly lubricated from time to time, About 3 kg, 
of ammonia, sufficfent for a considerable period, are used 
as charge. Oar readers will remember that in our issue of 
Jan. 12 we commented upon the remarks bearing upon 
this matter made by Mr. C. Darling at a meeting of the 
Sanitary Inspectors’ Association, whose figures as to 
the cost of plant and consumption charges are largely 
corroborated by Dz. Gradenwitz. | 

Publications Received.—Volume ix. of the Pro» 
ceedings of the  Assoclazione Elettroteeniea Italiana for 
November of last year is a number which deals largely 
with a visit paid by the association in August and 
September, 1904, to America. As a result, we have a 
number of articles from different pens dealing with 
objects of diverse interest. Among the most prominent 
are Prof. L. Lombardi’s paper on the ‘ General Position of 
the Electrical Industry in the United States” and Prof. M. 
Ascoli’s '' Passenger Transport in Large American Cities.” 
Signor E. Soleri discourses upon “Electricity at the St. 
Louis Exhibition,” also upon “ Series Enclosed Arc Lamps.” 
In addition to a lengthy introduction by Prof. M. Ascoli, 


920 


THE ELECTRICAL ENGINEER, FEBRUARY 16,1900 


the volume contains 99 illustrations and diagrams and two d control. He then pointed out the effect of the armature 


tables.—The December number of the Journal of the 
Chemical, Metallurgical, and Mining Society of South 
Africa contains, among others, the following interesting 
contributions: “A New Volumetric Method for Copper 
and the Ores of Copper,” by Alfred Adair; ‘Some Sugges- 
tion on the Cyaniding of the Tailings,” by Prof. A, Prister 
(reply to discussion); “The Vitiation of the Air in 
Transvaal Mines,” by James Moir, D.Sc, M.A. (reply to 
discussion); “ Notes on the Construction and Practical 
Operation of Rock-Drilling Machines,” by E. M. Weston 
(discussion); “Notes on Improvements in the Cyanide 
Treatment of Sands and Slimes" by C. H. Pead 
(discussion).—The Bulletin of the Société Belge d'Elec- 
trielens in its issue for February (tome xxiii) devotes 
much space to an article by M. J. C. Carlier on 
railways and one on generators and  steam-engines, 
by M. Maurice Orbau, as displayed at the recent Liége 
Exhibition. The number also includes several interesting 
arbicles.—We have received from the Thomas S. Clarkson 
Memorial School of Technology, Potsdam, N.Y, the first 
four numbers of vol. ii. of the Clarkson Bulletin, The issues 
contain a number of articles and addresses of varied 
interest, in addition to much general information regarding 
the school arrangements. It is the college journal, and 


makes its appearance quarterly.—The January issue of the: 


Proceedings of the American Institute of Electrical Engineers 
contains the following: “Power Plant Economies," by Mr. 
Henry G Stott; ‘ A Self-exciting Alternator,” by Mr. E. F, 
Alexanderson; “Some Considerations Determining the 
Location of Electric Railway Sub-stations,” by Mr. C. W. 
Ricker (continued from December Proceedings); discussion 
on “The National Bureau of Standards," and “A Testing 
Laboratory in Practical Operation,” at New York, Nov. 24, 
1905; discussion on “ Water Power of the South-Eastern 
Appalachian Region,” at Asheville Convention, Jane 22, 
1905. | 


Motor Windings.—A difficulty which not infrequently 
faces the intending purchaser of direct.current motors is 
that of deciding which of the three forms of winding to 
adopt. In other words, he is at a loss to determine whether 
shunt, compound, or series wound motors are cheaper and 
more efficient for a given purpose; and, on occasion, the 
one who specifies the motors to be purchased is incapable of 
enlightening the dubious purchaser. It is desirable to 
know the properties of direct-current motors operating on 
constant-potential systems with the various windings, for 
all these methods differ only in the manner of exciting the 
fields. Ina recent number of the American Engineer, Mr. 
F, M. Holbrook attempted an examination of the varlous 
qualities of the respective windlngs, and showed their 
applications, The speed of the shunt motor, said he, will 
remain practically constant for all loads, and the torque 
will be proportional to the current in the armature. 
With regard to the cumulative compound motor, the speed 
of the motor running free will be considerably higher than 
at full load, and will drop off much more rapidly as load is 
added. It may also be said that the torque will increase 
considerably more rapidly than the current in the armature, 
or than the brake horse-power. In the serles-wound motor, 
. the speed will drop off very rapidly with the increase in 
load and rise very rapidly with decrease in load. With no 
load the series motor will run away, and the resultant 
speed is usually sufficient to cause the armature to fly to 
pieces due to centrifugal force. After discussing the appli- 
cations of motors of various windings, Mr. Holbrook 
proceeded to deal with variable-speed motors, and briefly 
considered the two most common methods of varying the 
speeds of motors—namely, rheostatic control and field 


reaction, due to the magnetising effect of the current in 
the armature. ‘This is common to all the various windings, 
and manifests itself in two ways—viz., in a tendency to 
slightly weaken the field, and thus slightly raise the speed ; 
and in a tendency to distort the flux in the airgap. The 
cumulative compound-wound motor and the series-wound 
motor will carry heavy overloads better than the shunt- 
wound motor, since with increased load they stiffen up 
their fields, and tend to prevent this distortion, thus pre- 
serving sparkless commutation. With regard to the 
operation of motors from electric railway circuits, Mr. 
Holbrook observed that motors which for their work should 
ordinarily be shunt wound, when employed on railway 
circuits should be cumulative compound wound, since with 
this winding they will commutate the heavy currents 
better, and will furthermore tend to limit the value of 
surges of current until the speed of the armature can 
accommodate itself to the new value of the terminal 
voltage. 


Electricity in the Textile Industry.—A factory 
for the manufacture of worsted yarns now being constructed 
at St. Lawrence, Mass, U.S.A, is reputed to be the 
largest of its kind in the world. Certain it is that the elec- 
trical equipment (for particulars of which we are indebted 
to the Llectrical World) will embody many improved 
features which deserve attention. The main building will 
be heated and ventilated by the blower system. In the 
power-house are to be located two main generating unite. 
These consist of a double non-condensing engine rated at 
1,800 h.p, running at 133 r.p.m, direct-connected to a 
1,500-kw. General Electric generator, and a second unit, 
comprising a compound condensing engine with two vertical 
and two horizontal cylinders of 5,000 h.p. capacity, running 
at 120 r.p.m., direct-connected to a 4,000-kw. General Electric 
generator. The exhaust steam from the non-condensing 
engine will be used for heating, wool-washing, dyeing, and 
finishing, and the condensed steam from the compound 
engine will also be used in these operations. In addition to 
the main generating units, there will be a 100-kw. 240-r.p.m. 
generator for light loads and emergency work. Excitation 
current for the generating units will be furnished by a 65-kw. 
125-volt motor-driven generator, with asmall direct-connected 
steam unit of like capacity acting as a reserve. These 
main generating units will supply current at 40 cycles and 
600 volts to a most complete and modern switchboard, from 
which distribution will be made to the various buildings. 
The switchboard will consist of 33 panels, with lighting 
and power feeder circuits grouped on opposite ends of the 
board. These circuits are planned so that different parts 
of the mill can be operated individually. About 5,000 hp. 
of induction motors will be employed for this group 
driving of machinery. The motors are of the latest 
General Electric type, wound for 550 volts, and range in 
sizo from 8 h p. to 175 hp. All motors are planned for 
ceiling suspension. With each motor of 125 h.p. or above 
& non-automatic switch will be installed, as each of these 
motors is on a separate feeder circuit, protected at the 
main switchboard by an automatic switch. The smaller 
motors are safeguarded by automatic oll switches installed 
on a trunk line. The general lighting will be done by 
direct-current arc lamps, the steps in current transformation 
from alternating to direct being taken by constant-current 
transformers and mercury arc rectifiers. In this case, constant 
current from the main generating units is obtained by four 
50-light General Electric constant -current transformers. 
The constant alternating current so obtained is rectified by 
means of General Electric mercury arc rectifiers, and 
operates 200 direct-current arc lamps. Apart from the 
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aro lighting, six 25-kw. and two 10-kw. General Electric 
transformers will furnish current for the incandescent lamp 
illuminations. 


Society of Engineers. .—The first ordinary meeting 
of the Society of Engineers for the present year was held 
on Feb. 5, 1906, at the Royal United Service Institution, 
Whitehall Mr. Nicholas J. West, the president for 1905, 
first occupied the chair, and presented the premiums 
awarded for papers read during that year— viz , the presl- 
dent's gold medal to Mr. Sherard Cowper-Coles for his 
paper on “The Metallic Preservation and Ornamentation 
of Iron and Steel Surfaces"; the Bessemer premium of 
books to Mr. Ernest Romney Matthews for his paper on 
"The Parade Extension Works at Bridlington”; a 
society’s premium of books to Mr. Benjamin Laurenson 
Bradley for his paper on The Grindleford Stone Quarries 
and their Working ”; and a society’s premium of books to 
Mr. William Pollard Digby for his paper on “ Statistics of 
British and American Rolling-Stock.” The thanks of the 
society were also accorded to Mr. B. H. Thwaite for his 
paper on “The Transport Possibilities of our Inland Navigable 
Waterways" ; to Messrs. C. S. Meik and Walter Beer for 
their paper on “The Improvement of London Traffic " ; and 
to Mr, A. H. Smith for his paper on “ Machine Drills for 
Hard Rock.” The president for the present year, Mr. 
Maurice Wilson, proceeded to deliver his inaugural address. 
He commenced by thanking the members for the honour 
they had done him in electing him, and briefly reviewed 
the society’s programme of the past year, pointing out 
that the papers read and the visits made to works had 
been of a comprehensive character, and appealing to the 
members for their increased support by their larger 
attendance during the coming year. He referred to the 
recent election as hon. members of Lord Rayleigh and 
Sir Alexander R. Binnie. Turning to some of the 
notable engineering achievements of the past year, 
the president alluded to the erection of the bridge over 
the Victoria Falls in Rhodesia by Sir Douglas Fox 
and Partners, and gave a few particulars as to its con- 
struction. He then referred to the boring of the Simplon 
Tunnel, pointing out that its construction would shorten the 


distance between Calais and Milan by 80 miles, and between 


Ostend and Milan by 59 miles. The tunnel was now prac- 
tically completed, the ballast was being laid, and it was 
hoped that it would be ready to be opened for traffic in the 
coming June. In referring to the electrification of the 
Metropolitan and the District Railways, Mr. Wilson expressed 
the satisfaction which the community felt at the purifica- 
tion of the atmosphere. The members had paid a very 
interesting visit to the electric power station at Chelsea in 
the past summer, and he gave a few particulars of this, the 
largest station of its kind in the world. He was of opinion 
that the time was rapidly approaching when large central 
power stations would be erected in various parts of the 
kingdom for the distribution of electricity for lighting and 
other purposes at a much reduced rate. The president, 
having next reminded the members that he had for a 
number of years been engaged in the early education of 
engineers, expressed his opinions as to the training of 
youths preparatory to their engineering education. He 
concluded his address with a reference to Mr. George Burt's 
resignation of the office of hon. secretary and treasurer to 
the society. He expressed the great regret of the society 
at losing his services, and read the resolution which had 
been unanimously passed by the council, and a copy of 
which had been forwarded to Mr. Burt. He was pleased 
to be able to state that Mr. D. B. Butler, a past-president 
of the society, had been unanimously elected as the new 
bon. secretary and treasurer. The address was listened to 
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with marked attention by a large and appreciative audience, 
and at its close a hearty vote of thanks was accorded to the 
president, 


Brakes.-—In view of the wide interest created by the 
paper read by Mr. A. L. C. Fell at a recent meeting of the 
Tramways and Light Railways Association, and reported 
fully in our columns (Jan. 12, 19, and 26), it is, perhaps, 
permissible to revert to the subject once more. It will be 
remembered that Mr. Fell's reply to the discussion was not | 
made on the night of the lecture. It had been looked 
forward to with interest, and now appears in the February 
number of the Official Circular. With regard to Sir Wm. 
Preece’s query as to the distance the car travels from the 
time that the brake is applied by hand and the moment 
retardation commences, he says that the records of the hand 
and momentum brake trials only show the total time taken 
from the application until the car is stopped, but from the 
records of the rheostatic and magnetic track brake trials 
this information is obtainable, as a mark was made on the 
charts immediately the controller handle was moved on to 
the first brake notch. From these charts it appears that 
the magnetic track brakes commenced to act immediately 
they were applied. Sir William Preece mentioned an 
electromagnetic track brake on the Port Elizabeth tramways. 
He found that both the A type and B types of magnetic 
track brake with the older forms of magnets have been 
successfully used on these tramways. No doubt the 
authorities will be glad to hear that still better results can 
be obtained with the new forms of shoes. Mr. Sayers's 
rail corrugation theory, says Mr. Fell, was very interesting, 
and, if correct, will be further inducement to tramway 
managers to adopt magnetic track brakes. He then gives 
the following additional data of the cars used during the 
tests, which were omitted from the paper: weight of bogie 
car, 13 tons; weight of single-truck car, 104 tons; length 
of bogie car (over fenders), 53ft. 6in.; length of single-truck 
ear (over fenders), 28It. 9in.; bogie car mounted on mazi- 
mum traction McGuire trucks; single-truck car mounted 
on Brill trucks; wheel base, single truck, 6ft.; pivotal 
centres, bogie truck, 12ft. 6in.; wheel base, bogle. truck, 
4ft.; average number of persons on car during test, 6; gear 
ratio, bogie car, 4'85 to 1; diameter of driving wheels 
bogie car, 30in.; diameter of pony wheels, bogie car, 203in. ; 
diameter of wheels, single-truck car, 30in. He purposely 
avoided using sand on the rails during the teste, and he is 
of the opinion that sand should be used as little as possible 
when employing magnetic track brakes. He points out 
that the primary object of the series of brake tests which 
were carried out was to ascertain whether the results 
obtained with magnetic brakes would warrant the addi- 
tional expenditure. The tests were made under what 
appeared to be the best and worst practical working 
conditions. There was no endeavour to provide 
conditions which would be theoretically perfect, and 
which might never be met with under working condi- 
tions. In answer to Mr. Worby Beaumont, he says that a 
few special tests were made up to speeds as high as 
25 miles per hour, but as it was impossible to attain this 
speed on the short length of practically level track on 
which the tests were made, the figures are not com. 
parable with those given in the paper. As requested 
by Prof. Ayrton, he furnishes the following areas of the 
brake shoes and blocks: total area of four type A magnetic 
track brake shoes with new pattern of magnet, 87°5 square 
inches ; total area of four type B magnetic track brake shoes 
with new pattern of magnet, 126 square inches ; total area 
of four brake blocks on driving wheels of bogie car, 68 square 
inches (no brake shoes were used on the pony wheels of 


the bogie car); width of rail head, 2$in. 


OF DYNAMO-ELECTRIC MACHINERY. 
BY H. M, HOBART, MLE.E, 


It is often customary in manufacturing establishments to 
make cost estimations in a department organised entirely 
separately from the engineering department. It has been 
the writer's experience that the designing engineers, thrown 
more or less on their own resources, have devised empirical 
rules by which they could roughly estimate the cost of 
alternative designs, and thus avoid the delay consequent 
upon relying on another department for making cost esti- 
mations. The work originally undertaken from necessity 
is soon found to be highly interesting, and it is not an 
uncommon experience to find these rough empirical rules 
capable of development into labour-saving methods, leading 
to much more accurate estimates than are obtainable by 
the methodless compilation of lists of costs of numerous com- 
ponent parts. The danger, however, is that the engineer 
may lose sight of the savings possible by a study of alternative 
methods of construction of component parts and of the 
choice of materials from which they shall be constructed. 
An investigation of the cost of the labour and material 
entering into the insulating of dynamo-electric machinery 
brings out points of great interest. 

Commutator Insulation of Continuous-Current Machines.— 
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THE INSULATING COST IN THE MANUFACTURE | ideas as to the general order of magnitude. It would, of 


course, also vary greatly with the design as regards voltage 


Cost in Shillings per Sq. Dem 


Cylindrical Surface of Commutator in Sq. Dems 


Fra, 2.— Cost of Commutator Insulation in Shillings per Sq. Dem, 
of Peripheral Surface. S 


As the inter-segmental and end ring insulations are, in the | and speed, but the chief point of interest relates to the fact 
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bought ready for assembling, the cost ot the commutator | total insulating cost. The curve is based upon an examina- 
insulation will be regarded as consisting simply in the cost | tion of the designs set forth in Table I, in which are also 


of the material in a condition ready for assembling. The 
cost of commutator insulation varies from 35 per cent. of 
the total insulating cost (including labour, material, and 
all other manufacturing charges) in small machines up to 


| Percentage of Total insulating Cost 


i 500 1,000 1,500 2.000 
j Rated Output in Kilowatts 
TIG. 1,—The Commutator Insulation Cost as a percentage of Total Insulati 
|, , ` Cost (ùe., Labour, Material, etc.) of Entire Material. Cares 
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Fra. 4, —Cost per Kilogram for Insulating Field Spools. 


50 per cent. in large machines. This relation is shown in | given further interesting data concerning the cost of com 
the curve in Fig. 1, and it is merely given in order to fix | mutator Insulation. j 
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From Table I. we find the useful rule that the cost of the 
commutator insulation is generally some 3s. to 4s. per 
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These costs cannot 
be separated from 
the material costs, 
the micanite end 
rings, segments, 
etc, necessary fori 
commutator insu- 
lation being usually 
bought complete 
from outside con- 
tractors and then 
| assembled with the 
| rest of the com- 
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Ordinates denote Insulating Costs in percentage of Total Works Cost of Machine 


Fic. 5. —Diagram showing the Relation of Insulation Costs to the Total Works Cost of Machine. This Diagram relates exclusively 
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Abscisse denote Rated Output of Machine in Kilowatts 
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Armature Insulation of Continuous-Current Machines, —The. 
chief processes associated with the armature insulation 
when, as is generally the case in continuous-current 
machines, form-wound coils are used, may be enumerated 
as follows: (1) drying and then taping the coils; (2) 
dipping or painting and again drying the coils and 
repeating this process a stipulated number of times; (3) 
cutting and applying the armature flange insulation; (4) 
cutting the slot linings; (5) assembling the slot linings 
and the coils in the slots; (6) insulating the connections 
(7) the cost of Insulating material and of labour in insulatin , 
the core plates, | 

In the aggregate cost of these seven processes we 
endeavour to distinguish between material, labour, and 
auxiliary costs. Although there will be a slightly higher 
outlay for labour and material in insulating 600-volt 


| machines as compared with 200-volt machines, tho difference 


in praetice is not very marked. The data given in this 
section may be taken as applying to continuous-current 
dynamos and motors for voltages ranging from 440 to 
600 volts, and the cost may be taken slightly less for the 
case of machines for lower voltage. The estimation of the 
cost of material is based upon representative prices and 
good quality of material. The labour item is based upon 


Commutator Insulating i ; Minature Insulating: i Field Insulating | Total Cost for Armature § Total Cost for Commutator, : 
Costs Costs Costs and Field : Armature, and Field 
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to Continuous-Current Machines, 


square decimetre of peripheral surface of the commutator. 
This value tends to be higher in 500-volt and lower in 
100-volt machines, It also decreases slightly with increas- 
ing size of commutator, as seen in Fig. 2. The last column 
of Table I. indicates that the cost of commutator insulation 
is generally some 2 to 4 per cent. of the total works cost of 
the machine, 


averages of the leading manufacturing countries. Generally, 
in those countries where wages are low the time required 
for a given process is more or less proportionately longer, 
so that there is no such difference in the total labour item 
as is generally believed. The country where the highest. 
wages are the rule may show the lowest labour costs. 
Another item approximately equal to the labour item ia 
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taken to cover supervision, capital outlay for, and deteriora- 
tion in, plant, and all other charges which should be placed 
against manufacturing as distinguished from marketing the 
product. Thus the total cost of insulating is taken equal 
to the cost for material plus twice the cost for labour. It 
has been found convenient to express these three costs 
as relating to armature insulation in terms of the 
shillings per kilogramme of copper in the armature wind- 


ing, and results based on 13 representative machines are 


plotted in Fig. 3. The results include core plate insula- 
tion. 

Field Spool Insulation of Continuous-Current Machines.— 
The labour of insulating associated with the winding of the 
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field spools cannot readily be separated from the labour of 
winding these spools. As the labour of winding the field 
spools is a relatively small component, no serious error can 
result from the labour cost of insulating the field spools 
being taken, for convenience, as comprising the winding cost. 
In the case of the field spools, it has also been found con- 
venient to express the result in terms of the shillings per 
kilogramme of spool copper. In Fig. 4 three curves have 
been plotted on this basis, and relate to labour, material, 
and total cost of insulating field spools per kilogramme of 
copper contained in the spools, These curves afford a 
satisfactory basis for rough cost estimations. In the case 
of machines where compounding spools are used, the total 
weight of shunt copper plus geries copper is considered, 


..$,000 Volt 7 


the slight difference in cost not justifying separate curves 
for estimation purposes. 

The insulation costs for a number of representative 
continuous-current machines have been estimated on the 
lines above indicated, and the results are set forth in 
Fig. 5. In the first vertical column the commutator 
insulating costs are given, in the second column the arma- 
ture Insulating costs, and in the third column the field 
insulating costs. In the fourth column, armature and field 
insulating costs are added together. In the fifth and last 
column the commutator, armature, and field Insulating 
costs are added together. Proceeding horizontally, the 
first line contains the insulation material costs for each 
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vertical column. The labour costs are given in the second 

horizontal line, and the remaining manufacturing charges 

in the third line. This latter is merely a repetition of the 

second line—; e. the remaining manufacturing charges are 

taken equal to the labour costs. In the fourth and last 
horizontal line the amounts In the first, second, and third 

lines are added together, giving the total cost for each 

column. 

All curves are plotted in terms of rated output of machine 
in kilowatts, and insulating costs in percentage of the total 
works cost of machine. lt will be observed that the 
abscisee are expressed in rated kilowatts. It would have 
been much more correct to have employed gap diameters, 
or, better still, the product of the square of gap diametore 
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and gross core lengths, but it is believed that the curves | increase, the fact that these increase at somewhat different 
will better serve their purpose as arranged—i.c., with | rates will only slightly alter the percentage which the 
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FIG. 6. —Diagram for Estimating Insulation Costs of the Armatures and Fields 
of Alternating-Curreny Machines from the Weight of Copper. 


rated output in kilowatts for abscisse. This requires that 
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fic. 8.—Relative Cost of Insulating Armature, in Shillings per Kilogram of 

Armature Copper, for Machines of Various Voltages. 
insulation costs bear to the total works cost. Other factors 
also enter, such as the variations in design of insulation 
required by variations in speed. The object in excluding 
the commutator costs from the next to the last vertical 
column, was to enable a subsequent comparison to be made 
with the corresponding percentages in alternating-current 
machines without commutators. 
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Fig. 10.—Curve showing Limiting Voltages for Alternators designed for 
a given percentage of Total Insulating Cost.. 
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the corresponding rated speeds shall be of the intermediate | conditions and voltages of alternating-eurrent machines 
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Fig. 9, —-Relative Cost of Insulating Armature for Machines of Various Voltages. 


values most generally employed for the corresponding | differ from those of continuous-current machines have 


ratings, Since, however, with, say, decrease in rated | necessitated a separate investigation. 
speed both the total works cost and the insulation cost | estimating the costs are, however, 


The methods used in 
very similar, - The appa- 


ratus considered comprises two and three phase alternating- 
current generators, synchronous motors, and the alternating- 
current side of motor-generator sets. Separate excitation 
at from 100 to 500 volts has been assumed. The machines 
have been divided up into four groups. In the first group 
the normal pressure is 12,000 volts, in the second group 
6,000 volts, in the third group 4,000 volts, and in the 
fourth group 2,000 volts. In estimating the costs for the 
field-winding insulation the curves in Fig. 4 are used, In 
high-voltage machines, however, by far the greater propor- 
tion of the insulating costs will be in the armature insula- 


tion. Although in 12,000-volt machines, as built by some 
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Fig. 11, —Diagram showing Analysis of Insulating Costs for 12,000-volt Alternating Current Generators. 


manufacturers, the thickness of the slot insulation employed 
amounts to from 8mm, to 10mm., thoroughly sound results 
may now be obtained with a considerably less thickness. 
The costof armatureinsulation perkilogrammeof armature 
copper has been seen in the case of continuous-current 
machines (Fig. 3) to decrease with increase in weight of 
armature copper, Similar relations obtain for alternators, 
and have been plotted in the curves of Fig. 6 for voltages 
ranging from 2,000 to 12,000 volts. The first vertical 
column in this figure contains the armature insulating costs 
in shillings per kilogramme of armature copper. The second 
vertical column gives the field copper Insulating costs as 


Field Insulating Costs 


Abscisse denote. Rated Output of Machine in Kilowatts | 
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already given in Fig. 4, The horizontal lines are arranged 
in the same order as in Fig, 5—7z¢.: first line = material 
costs ; second line = labour costs; third line = other manu- 
facturing charges ; fourth line = total insulation cost. From 
these curves it is interesting to note that the labour costs 
for insulating the armature per kilogramme of copper do 
not differ so very greatly with variations in the voltage, 
although the material costs increase quite rapidly with the 
voltage. | 
The eurves in Fig. 6 are useful for roughly estimating 
the insulation costs of a machine when the weight of the 
armature copper and field copper is known or readily deter- 


Total Insulating Costs for | 
| Armature and Field 
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mined. In Fig. 7 the armature insulating costs are plotted 
against rated output in kilowatts, The first vertical column 
for 500-volt machines is tsken from the continuous-current 
data of Fig. 5—i.e., from the next to the last vertical 
column of Fig. 5. In column 2, 2,000 and 4,000 volt 
machines are grouped together, owing to immaterial 
difference in costs, and are averaged as for 3,000 volts, 
In column 3 are contained 6,000-volt machines and in 
column 4 12,000-volt machines, The horizontal lines are 
arranged as in previous diagrams, and the results in the 
lowest line of the figure are brought together in Fig. 8 on 
a larger scale, * : 
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From the curves in Fig, 8 the curves in Fig. 9 have been | ge—————Ó—————— 


plotted. For any required voltage from 500 to 12,000 | Grove ear Rond 
these curves enable one to roughly estimate the total arma- | ol 

ture insulating costs per kilogramme of armature copper. S N 

From these curves it is evident that there is a limit, at a 

given kilowatt output, to the voltage for which the machine J 

may be wound without exceeding a reasonable cost for i 


insulation. "Thus we see from the curves in F'ig. 9 that for 
& 4,000-kw. 12,000-volt machine the cost of insulating the 
armature is about 1*4s. per kilogramme of armature copper, 
and that the cost of insulating a 400-kw. machine for only 
2,000 volts reaches this same amount per kilogramme of 
armature copper. 

An analysis of a number of alternating-current dynamos 
of various voltages and capacities shows that the cost of 
armature copper constitutes some 4 to 6 per cent. of the 
total works cost of the machine. Let us take 5 per cent. 
a8 à representative value. Should we wish to limit ourselves 
to à total insulating cost of 5 per cent. of the total works 
cosh of the machine, then we could let the total insulating 
costa equal the cost of armature copper. The total insulat- | 
ing costs could then amount to some 2s. per kilogramme of 
armature copper. Making a slight allowance for the cost 
of insulating the field, we could take the armature insulat- 
ing costs at 1°88. per kilogramme. On these assumptions 

we should derive the lowest curve of Fig. 10 as indicating 
the voltage for a machine of any given capacity, which 
would not entail a total insulating cost of more than 5 per 
cent. of the total works cost of the machine. Thus, while 
this percentage would be reached at 5,000 volts for a 
200-kw. machine, it would only be reached at 12,000 volts 
for a 2,000-kw. machine, The upper curve of Fig. 10 
corresponds to a total insulating cost amounting to 7 per 
cent, of the total works cost. | 

In Fig. 11 is given for 12,000-volt alternating-current 
dynamos a series of curves corresponding to those given in 
Fig. 5 for 500-volt continuous-current dynamos. 
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DARTFORD ELECTRIC TRAMWAYS. 
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The opening ceremony in connection with the Dartford | 
Urban District Council’s tramway system was performed on | 
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= o 
Wednesday last in the presence of a number of guests from : " $ $ E 
the neighbouring authorities and elsewhere, who were| | * K $ WT jè 
present at the invitation of the chairman and members of| | t % zw 

ent 

of last year. As we remarked at the time, the event was g os) E Sos 
noteworthy inasmuch as it marked the first step in the zt ver 
direction of establishing a continuous inter-urban communi- : B as 


cation by tramways in the locality, Although as yet the| | Gt 
powers of the neighbouring authorities are limited to their | || . | | 
boundaries, the close proximity of the various systems 

cannot but expedite the time when these powers will be 
extended, and inter-urban communication effected without 
the necessity of passengers having to change at the 
terminus of any section. Steps towards the realisation 
of this idea are being taken, but at present nothing 
definite has been decided upon. The main route is between 
Horn’s Cross and Bexleyheath. At the latter place 
passengers who wish to journey to Erith are obliged to 
alight and board one of the Bexleyheath cars, which 
conveys them as far as Erith, It is anticipated that in the 
course of time the Dartford Council, or their lessees, will 
obtain running powers over the Bexleyheath system, and 
80 effect direct communication between Dartford and Erith. 
Another plan which has been mooted, but which is now no 
nearer realisation than when first introduced, is to cut a road 
across the fiat country which lies between Dartford and 
Erith, and so connect up the two districts, thereby obviating 
the steep gradients which have to be traversed on the 
other route, But, as we have already said, this scheme may 
still be said to be suspended “in the air” on account of 
petty jealousies between the neighbouring authorities. In 
the Horn's Cross direction the line runs to within a mile 
and a half from the commencement of the Gravesend | ; 
and Northfieet tramways, and a connection between the | [E£ ns — 
systems is projected.  W'ben this idea is materialised, Route Map of the Dartford Tramway System, 


Qy 


| 
the Council and their lessees, Messrs. J. G White and Co., | | i P p Station : 
Limited. The laying of the first rails took place on July 12 | z . 


York Rd. | 
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and the plans for the linking-up of the Dartford, Erith, and 
Plumstead systems with London are approved, we will 
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the parishes of Crayford, Wilmington, and Stone. The 
population of the districts served, not including Erith and 
Bexley, is approximately 30,000. Excepting for one short 


have a continuity of track from Gravesend to London, a 
distance of over 20 miles, passing through a most 
picturesque and health-giving portion of the county of 


Kent. We have already touched upon some prominent 
features in connection with this sectlon of tramways 
(Electrical Engineer, July 14, 1905), A more detailed 
description, however, will at this time not be out of place. 

The tramways are constructed on the familiar overhead 
trolley principle, the materials throughout being of British 
manufacture. The route mileage in operation is 6 miles 


5 furlongs, mostly single track with turn-outs, and the 
total length of track expressed in the equivalent of single 
track is 8 miles 2 farlongs 5 chains. "The lines constructed 
run through the centre of the town of Dartford as far as 
the existing tramways of the Bexley Urban District Council, 
and by a junction with the Bexley tramways to the exist- 
ing, Erith Urban District tramways. The lines also serve 


gradient of 1 in 12 and two of 1 in 134 and 1 in 151, the 
gradients are comparatively light. 


Junction of High Street and Hythe Street—Dartford Tramways. 


The contract for the permanent way and also the provision 
of the necessary rails, fishplates, etc, was placed with 
Messrs. J. G. White and Co, Limited, the rails being 
rolled at the North-Eastern Steelworks, Middlesbrough. 
The whole of the special work at junctions, points, and 
crossings is of manganese steel, manufactured by Messrs 
Hadfield’s Steelfoundry Company, Limited, of Sheffield. 


© Overhead Equipment by the Bull Hotel—Dartford ‘Tramways, 


The rails are of the new British Standard section, weighing 
100lb. per yard, of the girder pattern in 60ft. lengths, They 
are coupled together by continuous rail joint-plates weighing 
about 961lb. per pair, all joints being anchored to the 
concrete underbad. Intermediate anchors are also used at 
15ft. intervals throughout the length of the track, consist- 
ing of two lin, bolts and jin. steel plate 12in, square. The 
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rails are laid on 6in. concrete, and the track is paved 
principally with Norwegian granite, Guernsey granite 
being used next the rails in those parts of the town where 
the traffic is heavy, and wood block paving opposite places 
of worship, etc., and to a considerable extent in the centre 
of the town. Welsh non-slippery granite setts are used on 
the East and West Hill routes. The cement used was 
supplied by the Artillery and Albion Cement Company, of 
Greenhithe, and the Dartford Portland Cement Company, 
Limited, and it may be of interest to know that approxi- 
mately 8,000 tons of granite and 8,500 cubic yards of con- 
crete were employed in the construction of the permanent 
way. The track is electrically bonded with double con- 
cealed bonds of 4/0 B. & S. gauge at each rail joint, and 
the rails are further cross-bonded at intervals of 40 yards, 
The electrical equipment was also carried out by Messrs. 
J. G. White and Co., Limited, who obtained the poles from 
Messrs. Stewarts and Lloyds, of Glasgow. Bracket-arm 
poles are generally used, but in places cross suspension has 
been employed where bracket-arm construction would have 
been unsightly and less satisfactory. The poles are 31f0. 
in length, of solid-drawn steel tube built up in three sections, 
the lighter poles weighing 870lb. and the heavier poles 


stairways to the upper deck aro of the latest semi-reversed 
type, and the cars are provided with Tidswell trigger type 
lifeguards, collapsible gates and folding steps being fitted 
at the platform entrances. In addition to the ordinary 
hand brake, the cars are also equipped with the Westing- 
house magnetic track brake. The interior of the cars is 
neatly finished in maple. Each car is lighted by means 
of 17 lamps, and has an illuminated destination route 
indicator over the canopy at each end. The cara are 
painted in maroon, the waist panels being yellow and 
the words “Dartford Council Tramways” appearing on 
the lower panels, with the arms of the Kent county on the 
centre panel. The fittings throughout are of substantial 
and handsome design. The equipments are of Messrs 
Dick, Kerr, and Co.'s standard type, the controllers being 
of their standard pattern for use with the magnetic track 
brake. Each car is provided with two motors of 30 h.p., 
each capable of developing an effective horizontal effort of 
1,100lb. at the periphery of the wheels at a speed of eight 
miles per hour. | | 

The car-shed buildings, erected on land adjoining the 
electricity works, were designed by the surveyor in cou- 
junction with the engineers, and consist of a main building 


View of the Car Depot at Dartford, 


1,220]b. A double copper trolley wire of 2/0 B. & S. 
gauge is employed throughout, weighing approximately 
120lb. per 100 yards, flexibly supported from the bracket 
arms or the span wire in the usual manner. The ears are 
of the soldered type, all castings being of bronza. 

The feeder cables are paper-insulated, supplied and laid 
by Messrs. W. T. Henley’s Telegraph Works Company, 
Limited, sub-contractors to Messrs. J. G. White and Co, 
Limited. Wherever possible, the cables have been laid in 
troughing run in solid with insulating compound under the 
footpaths. These cables are led in the usual way to section 
and feeder switch pillars, which are placed at approximately 
half-mile intervals along the light railways, and from which 
the overhead line is fed. These pillars are of Messrs. 
Henley's make, and are provided with the usual switching 
gear and telephone connections. 

The United Electric Car Company, Limited, of Preston, 
have supplied the 12 double-deck cars which are in service, 
the extreme dimensions of the cars being 27ft. 6in. long by 
7ft, wide. They will seat 56 passengers. The car bodies are 
mounted on single trucks with a 6{0. wheel base, the tracks 
being of the Brill 21 E type, also supplied by the United 
Electric Car Company. ‘The equipments and motors were 
supplied by Messrs. Dick, Kerr, and Co., Limited. The 


120ft. long by 48ft. wide, with a clear headroom of 21ft. 
and capable of accommodating 16 cars. A temporary wall 
is provided at the opposite end to the main entrance to 
allow for easy extension to the building should this become 
necessary. Four tracks are laid the whole length of the 
shed, and inspection pits provided under three. A portion 
of the car-sheds proper is partitioned off for a paint shop, 
and alongside the sheds are workshops and stores, the 
whole being lighted by electricity supplied from the 
Council’s adjoining works. The buildings are of stock 
brick, faced with blue bricke, the roof glazing is by Rendles, 
and the entrance is provided with Kinnear steel rolling 
doors. The car-sheds and workshops, as also the exten- 
slons to the electricity works, were erected by Mr. W. EF. 
Blay, of Dartford, the electric lighting being carrled out 
by Messrs. W. Dickinson and Co., of Bexleyheath. 

The power-house was erected in the year 1901, and at 
that time contained plant of an aggregate capacity of 
200 kw., whereas the capacity of the plant now installed 
is no less than 700 kw., or in case of emergency 850 kw. 
The steam-raising plant consists of four Lancashire boilers, 
three measuring 28ft. long by 7ft. diameter, and the fourth 
26ft. by 8ft, The smaller boilers are each capable of 
evaporating 4,000lb. of water per hour, and the large 
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boiler 6,0001b., at a pressure of 160lb. per square inch. 
The first three boilers were supplied by Messrs. James 
Carter and Sons, of Stalybridge. The large boiler, which 
has just been added by Messrs. Ruston, Proctor, and 
Co, of Lincoln, is also provided with a superheater of 
Messrs. Sugden's make, this superheater being capable 
of raising the temperature of the steam by 100deg. F. 
The boilers are provided with all usual fittings and 
mountings, principally of Messrs. Hopkinson’s make, One 
compound steam-pump of 1,200 gallons capacity was 
originally provided, and another has subsequently been 
added. The steam-pipes are of lap-welded solid-drawn 
mild steel, consisting of one main steam range, 6in. 
diameter, which runs the entire length of the boiler- 
house, with branches to each engine and boiler. The 
exhaust-pipe system is so arranged that the station may 
ba run condensing or non-condensing. The condensing 
plant is of the evaporative type of Messrs. Ledward and 
Beckeit’s make, with Edwards's air pump, capable of 
dealing with 10,0001b. of steam per hour. Water supply 
is obtained from two wells, supplemented by the town 
supply when necessary. A water purifying and filtering 
plant of Messrs. Lassen and Hjorts make is also provided. 
A Pimbley type economiser, also supplied by Messrs. 
Carter, consisting of 192 tubes, is provided, the scrapers in 
connection with this economiser being driven by an electric 
motor. 

The engine-room plant consists of vertical compound 
high-speed enclosed type engines, direct coupled to con- 
tinuous-current dynamos generating current at a pressure 
from 460 to 550 volts. The plant comprises two sets of 
200-h.p. Reavell two-crank engines, with direct-coupled 
General Electric Company's 100-kw. dynamos, one 400-h.p. 
Reavell three-crank engine direct coupled to a Lancashire 
Dynamo and Motor Company’s 300-kw. dynamo, the latest 
plant being a Browett and Lindley two-crank 300-h.p. 
engine direct coupled to a 200-kw. Fowler dynamo. All 
of these machines are equally suitable for lighting and 
traction purposes. In addition to the above, there is a 
lighting battery of accumulators consisting of 270 cells 
supplied by Messrs. Ashmore, Benson, Pease, and Co., and 
a balancer booster set of the General Electric Company’s 
make. The new traction battery of 250 cells which has 
just been installed was supplied by the Electrical Power 
Storage Company, in conjanction with which a reversible 
motor-booster by the Lancashire Dynamo and Motor 
Company will assist the steam plant in dealing with 
sudden variations of load on the tramway system. 

The original switchboard, erected by Messrs. Veritys 
Limited, has been considerably enlarged by the British 
Thomson-Houston Company and by Messrs. Ferranti 
Limited, the latter firm having also supplied a complete 
new tramway switchboard. 

The total capital cost of the tramways, including 
acquisition of lands and street improvements, amounts 
approximately to £93,000. The nominal owners are the 
Urban District Council of Dartford, but the system has 
been leased to Messrs. J. G. White and Co., Limited, for 
15 years. The lease is terminable at the end of five or 
ten years at the option of the Council; the latter defray- 
ing the capital cost and Messrs. White and Co. paying the 
oe and sinking fund charges during the term of the 
ease. 

We were afforded the opportunity of traversing the 
line on Wednesday last, the date of its opening to 
the public. The inaugural ceremony was performed 
by the chairman of the Urban District Council (Mr. 
J. Lawrence Mitchell), after which the company adjourned 
to the Bull Hotel, where luncheon was served. The chief 
toast at the latter function, '* Success to the Dartford 
Tramways,” was proposed by Mr. Vaughan, C.C. of 
Maidstone, and responded to by Mr. Keyes, chairman of 
the Tramways Committee. Mr. Mitchell proposed '* The 
Contractors and Lessees,” which was responded to by 
Mr. Balfour and Mr. Beatty. Mr. A. J. Penney proposed 
“The Guests,” while "The Press” and “The Chairman ” 
were toasted respectively by Mr. J. Rowlands, M.P., and 
Mr. Beatty. It only remains to add that the consulting 
work in connection with the scheme was in the capable 
hands of Messrs. Hawtayne and Zeden. 


THE *ROMAPAC" SYSTEM OF TRAMWAY 
CONSTRUCTION. 


" Everything comes to him who waits.” There is some 
truth in this trite saying. Thus tramway engineers have 
been waiting years for a tramrail with a renewable wearing 
portion. Now the “ Romapae " system has arrived, having 
been designed and patented with the object of enabling 
lines to be repaired at a minimum of cost and ineonveni- 
ence. A compound rail is not a new thing, but machinery 
capable of effectually fixing the two parts together, and, 
having fixed them, of effecting their separation when the 
wearing portion has served its useful life, is quite another 
matter. The '" Romapac" system claims to meet all these 
requirements, and is, therefore, unique. "There is no need 
to enumerate the many disadvantages of the present system 
of tramway construction; they are so constantly in 
evidence. Take alone the question of track renewal. 
This, under existing conditions, is a big undertaking and 
involves so much trouble and expense that rails are 
frequently retained in use long after the term dictated 
in the interest of the rolling-stock and economical working. | 
In extreme cases this may result in a great waste of motive 
power and undue wear and tear of the motorcars, not to 
mention noisy and unsteady running. Having regard to 
these considerations, the advent of the “ Romapac” system 
is undoubtedly important. If it fulfills but half its promises, 
then we shall witness a revolution in methods of track 
construction. 


/ 
/ 


d. 


FIG. 1. — Section of ** Romapac " Compound Rail. 


Referring to the accompanying section (Fig. 1), 
it will be seen that the permanent portion of the 
" Romapae" compound rail is an ordinary girder. This 
girder represents 59 per cent. of the total weight, and is 
laid and. tied in the usual way. The portion which has to 
be renewed from time to time is, therefore, limited to 41 per 
cent. of the rail’s weight. However, the invention is not 
in the rails, but in the machinery requisite for combining 
the two sections effectively together, which comprises a 
rolling-on machine, a cutting machine, and a breaking-off 
machine, all mounted upon one frame and driven by one 
engine. Fig. 2 is a general view of same. Referring 
again to the rail section (Fig. 1), it will be seen 
that the renewable portion has depending flanges. 
The first position of these flanges is indicated by the 
dotted lines. It is the primary operation in the 
‘Romapac” process, then, to turn these flanges in until 
they clasp round the head of the permanent section as 
shown. This is accomplished by means of the detail 
(Fig. 3), the action of which is to bend the flanges inwards 
at several operations backwards and forwards over the 
track, thereby converting them into cold-rolled springs 
with a grip so intense that a test made by the Sheffield 
Testing Works, Limited, found the adhesion of the top 
section to the under girder in a length of only 1ft. to 
be 23 tons. It follows that the force required to slide the 
top sections off the bottom sections of a 60ft. length of 
track (two rails) amounts to 2,796 tons, while to givea 
movement of Jin. a force of 1,958 tons would be required, . 
without taking into account the increased adhesion due to 
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the weight of the car. Thus, to all interests and purposes | on the “ Romapac” system will be less than for ordinary 
this rolling-on process results in a continuous solid rail | girder construction. Indeed, we understand the cost would 
entirely free from open joints, since the lengths of top | be greater by some £50, corresponding to the heavier rail 
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FIG. 2. —General View of ‘‘Romapac’ Machine. 


section are arranged to bridge the joints in the under | section used. But this slight excess cost for entirely new 
girders. construction is as’ nothing compared with the estimated 

Incidentally, the '' Romapac " system should render | saving on first and subsequent renewals, in each case about 
bonding superfluous, the electrical resistance between top | 53 per cent. When it is considered that the system enables 


Bere ee Rk 


| aan eee View of RUE Machine Tm. i —Halanfed View of Becaking-Of Maclins, 
and bottom sections of the compound rail being infinitesimal. | track to be maintained without disturbing the foundation, 
But its chief claim is on the score of the economy which it | and only those portions of the road surface immediately 
enables to be effected in regard to track maintenance. It | bordering on the rails, this estimate can be easily credited, 


is not claimed that the initial cost of laying a mile of track ' since but 41 per cent. of the total rail section is involved 
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by renewals, and this portion is much easier to roll and 
Pepper cnatey less costly to manufacture than girder 
rails, 

It remains to describe the method adopted for separating 
the two parts of the compound rail when the upper portion 
is worn out. For this purpose the  Romapac” machine is 
provided with a steel cutting wheel, which is substituted 
for one of the flange rollers (see Fig. 5) when required. 
This wheel, by repeated operations backwards and forwards 
over the track, is caused to make a deep V-shaped notch 
in the outside flange of the rail top, on a line correspond- 
ing to the position of the girder head, which it encloses. 
Then the detail (Fig. 4) is applied and breaks off the partly 
severed flange, thereby releasing the head rail sufficiently 
to enable its removal by means of screw jacks. These 
operations do not in any way injure or disturb the under 
tee section. | 

Through the courtesy of the Romapac Tramway Con- 
struction Company, Limited, we were recently enabled to 
witness a practical demonstration of the system at their 
works, 55, Kirkstall-road, Leeds, and can testify as to the 
suecess of the proceedings. The machine performed its 
several functions very effectively, notwithstanding that the 
head rail operated upon was of unusually hard temper, 
due to too rapid cooling after manufacture. There Is 
no need to enter into a description of the machine itself. 
Suffice to say each detail has been elaborated with evident 
ingenuity, and the whole appears to represent a very satis- 
factory solution of a difficult problem. A report by 
Mr. J. H. Wicksteed, past-president of the Institute of 
Mechanical Engineers, leaves no doubt as to the efficiency 
of the rolling-on process, and the before-mentioned esti- 
mated saving of over 50 per cent. on the cost of renewals 
in favour of the ** Romapac " system of tramway construc- 
tion was made by Mr. J. B. Hamilton, general manager of 
the Leeds city tramways. It should also be stated that 
the company have executed a small contract for the Leeds 
Corporation. The rails, which have been down since 
October last, have, we understand, given no trouble what- 

ever, 


THE LONDON POWER BILLS. 


a_i 


The Power Bills which are to be brought before Parlia- 
ment this session conflict very much among themselves. 
Hence each individual Bill is opposed by a iarge number 
of corporate bodies. The Bills are to be very much con- 
tested in the House of Commons, and we give below a 
complete list of the petitions which have been lodged against 
each Bill. If each of the petitioners appoint counsel to 
support their case, the committee-room of the House of 
Commons will be even more crowded than it was last year. 

For the London County Council (Electric Supply) Bill 
one petition in favour of the Bill has been filed by the 
a Borough Council. The petitioners against the 

are: 


Barnes Urban District Council. - 

Friern Barnet Urban District Council. 
West Ham Corporation. 

Willesden Urban District Council. 
Mitcham and Wimbledon Gas Company. 
West Kent Gas Company. 

Leyton Urban District Council. 
Conservators of the River Thames. 
Surrey County Council, 

Stepney Borough Council. 

Erith Urban District Council. : 
Westminster City Council, 

Hendon Urban District Council. — 
Westminster Eiectric Sapply Corporation. 
Bexley Urban District Council, ` 

Crays Gas Company. pem d | 
Commissioners of Sewers (Lombard Wall to Gravesend). 
Southwark Borough Council. 

Ilford Urban District Council; 

Hackney Borough Council. 

Croydon Corporation. 

Brentford Gas Company. 

Gravesend Corporation, 


Holborn Corporation. 


Ealing Corporation. 


Walthamstow Urban District Council. 

Paddington Corporation. 

Bermondsey Borough Council. 

Hammersmith Borough Council. 

Islington Borough Couneil. | 

Kent Electric Power Company and Kent Eleetrie Power 
Syndicate. 

Dartford Rural District Council. 

Wimbledon Corporation. 

Dartford Urban District Council. 

Kensington Borough Council. 

Hornsey Corporation. 

Great Central and other railway companies. 

Shoreditch Borough Council. 

Corporation of London. 

South Suburban Gas Company. 

Hast Ham Corporation. 

London Electric Supply Corporation. 

Kensington and Knightsbridge Electric Lighting Company 
and Notting Hill Electric Lighting Company. 

London Hydraulic Power Company. 

South London Electric Supply Corporation. 

Falham Borough Council. 

Charing Cross, West End, and City Electricity Supply Co. 

Greenwich Borough Council. 

Wanstead Urban District Council. 

Poplar Borough Council. 

Tottenham Urban District Council. 

South Metropolitan Electric Light and Power Company. 

Metropolitan Water Board. 

Finchley Urban District Council. 

Chiswick Urban District Council. 

Bromley Corporation. 

Companies supplying electrical energy in the administrative 
county of London. 

Surrey Commercial Dock Company. 

City of London Electric Lighting and County of London 
Electric Supply Companies, 

Sb. James's and Pall Mall Electric Light Company. 

Central Electric Supply Company. 

Promoters of Administrative County of London and District 
Electric Power Bill. 

North Metropolitan Electric Power Supply Company. 

Middlesex County Council. 

Wandsworth and Patney Gaslight and Coke Company. 

Whitechapel and Bow Railway Company. 

Beckenham Urban District Council. 

Hampstead Borough Council. 

Ss. Marylebone Borough Council. 

St. Pancras Borough Council. 

Woolwich Borough Council. 

Central London Railway Company. 

Metropolitan Electric Supply Company. 

Gaslight and Coke, South Metropolitan Gas, and Com- 
mercial Gas Companies, 

Promoters of the Additional Electric Power Supply 
(London) Bill. | 


Against the Administrative County of London and 
District Electric Power Company's Bill petitions have been 
lodged by the following : 


Barnes Urban District Council. 

West Ham Corporation. 

Mitcham and Wimbledon District Gaslight Company. 
West Kent Gas Company. 

Wanstead Urban District Council. 
Leyton Urban District Council, 

City of London Electric Light Company. 
Conservators of the River Thames. 
Surrey County Council. 

Stepney Borough Council. 

Erith Urban District Council. 
Westminster City Council. 

Westminster Electric Sapply Corporation. 
Barking Town Urban District Council, 
Bexley Urban District Council, 
Wimbledon Corporation. 

Southwark Borough Council. 


Hackney Borough Council. 

Croydon Corporation. 

London County Council. 

Gravesend Corporation. 

Bermondsey Borough Council. | 

Kent Electric Power Company and Kent Eleetrle Power 
Syndicate. | 

Islington Borough Council. 

Lewisham Borough Council. 

Dartford Urban District Council. 

Kensington Borough Council. 

Shoreditch Borough Council. 

Battersea Borough Council. 

Corporation of London. 

South Saburban Gas Company. 

Kast Ham Corporation. 

Central Electric Supp!y Company. 

Ss, James’s and Pall Mall Electric Light Company. 

County of London Electric Supply Company. 

London Electric Supply Corporation. 

Kensington and Knightsbridge Electric Lighting Company 
and Notting Hill Electric Lighting Company. 

London Hydraulic Power Company. 

South London Electric Sapply Corporation. 

Charing Cross, West-End, and City Electricity Supply 
Company. 

Poplar Borough Council. 

London, Tilbury, and Southend Railway Company. 

South Metropolitan Gas Company. 

Gaslight and Coke Company. 


The petitioners against the Additional Electrical Power 
Supply (London) Bill are : 


North London Railway Company. 

Great Northern Railway Company. 

Stepney Borough Council. 

Whitechapel and Bow Railway Company. 

Westminster Electric Supply Corporation, 

Southwark Borough Council 

Regent's Canal and Dock Company. 

Iiford Urban District Council. 

London County Council. 

Hackney Borough Council. 

Croydon Corporation. 

South Metropolitan Gas Company, 

Great Eastern Railway Company. 

Bermondsey Borough Council. 

Hammersmith Borough Council. 

Islington Borough Council. 

John Mitford. 

Lewisham Borough Council. 

West Ham Corporation. 

Great Central and other railway companies, 

Battersea Borough Council. 

Corporation of London. 

Hertfordshire County Council. 

South Suburban Gas Company. 

East Ham Corporation. 

London Electrie Supply Corporation. 

Kensington and Knightsbridge Electric Lighting Company 
and Notting Hill Electric Lighting Company. 

Enfield Urban District Council. 

London Hydraulic Power Company. 

Henry Joseph French. 

Fulham Borough Council. 

Charing Cross, West End, and City Electricity Supply Co. 

Metropolitan Water Board. 

Metropolitan Electric Supply Company. 

Trustees of the Paddington Estate. 

Tottenham Urban District Council. 

Camberwell Borough Council. 

George James Gribble. 

Middlesex County Council. 

Walthamstow Urban District Council. 

City of London Electric Lighting and County of London 
Electric Supply Companies. 

Sb. James's and Pall Mall Electric Light Company. 


Promoters of Administrative County of London and Distriet | 


Electric Power Bill, 


| Institution of 


Central Electrie Supply Company. 
North Metropolitan Electric Power Supply Company. 


| Lea Conservaney Board. 


Central London Railway Company. 

Wandsworth and Patney Gaslight and Coke Company. 
Edmonton Urban District Council. 

Wood Green Urban District Council. 

St. Marylebone Borough Council. 

Woolwich Borough Council. 

St. Pancras Borough Council. 


(To be continued.) 


FORTHCOMING EVENTS. 


Fripay, FEB. 16. 

Institution of Mechanical Engineers,—At 8 p.m., annual meeting. 

Royal Institution.—At 9 p.m., '' Tbe Passage of Electricity through 
Liquids,” by Mr. W. 0. Dampier Whetham. 

North-East Coast Institution of Engineers and Shipbuilders.— 
At 7.50 p.m., meeting. 

SATURDAY, Fus. 17. 

Birmingham and District Electric Club.—At 7.50 p.m., '' The 
Production of Gas for Industrial Purposes,” by Mr. J. G. Moon, 
A.M.I. M.E. | 

Monpay, FEB. 19, 

Junior Institution of Hngineers.—Visit to the Electrical Standards 
Laboratory of the Board of Trade, Richmond-terrace, Whitehall. 

Society of Arts.—At 8 p.m, (Cantor Lecture), '' Modern Warships,” 
by Sr W. White, K.0.B., F.R.S, (Lecture IV.) 

Royal Sanitary Institute.—Course of lectures on hygiene in ts 
bearing on school life, for school teachers, commences, 

Tourspay, FEB. 20. 

Society of Arts.—At 8 p.m. (Applied Art Section), ‘‘ Illuminated 
Manuscripts,” by Mr. H. Yates Thompson, F.S.A, 

Institution of Engineers and Shipbuilders in 
Meeting in Glasgow. 

Institution of Civil Engineers.—‘'A Plea for Better Country 
Roads," by Mr, G. R. Jebb ; ‘ Country Roads for Modern Traffic,’ 
by Mr. J. E, Blackwall. 

WEDNESDAY, Fars, 21, 

Society of Arts,—At 8 p.m., ordinary meeting, ''The Fisheries of 
the North Sea,” by Mr, W. Garstang, M.A. 

Liverpool Engineering Society.—'' Motor Vehicles in 1905 for 
Pleasure and Commercial Purposes,” by Mr. E, A. Rosenheim. 
Meteorological Society,—At 7.30 p.m., papers to be read : ‘' Report 
on the Phrenological Observations for 1905," by Mr. E. Mawley ; 
‘Discussion of the General Features of the Pressure and Wind 
Conditions over the Trades-Monsoon Area,” by Mr. W. L. Dallas ; 

'' The Dispersal or Prevention of Fogs,” by Mr. W. B. Newton. 
THURSDAY, FEB. 22. 

Institution of Electrical Engineers,-—At 8 p.m., '' Oranes, Motors, 
and Oont1ollers," by Mr. Olaude W. Hill, 

Institution of Electrical Engineers (Students! Section). — Visit 
to the Brook Green Works of Robertson Electric Lamps Limited. 

Fripay, FEB, 23, 

Electro-Harmonic Society.—At 8 p.m,, concert (ladies! night), at | 
Holborn Restaurant, . 

Institution of Civil Engineers (Students’ Section).—At 8 p.m., 
‘The Graphical Determination of the Deflection of Beams,” by 
Mr, 0. H. Sumner, 


Scotland. — 


SATURDAY, Fzs. 24. 
Electrical Engineers (Manchester Local 
Section).—At 7 p.m., students’ second annual dinner, Grand 
Hotel. 


Tramways and Light Railways Association, —Feb. 27, at 8 p.m., 
at lecture-room, Soeiety of Arts, ''On Radial Trucks,” by Prof, 
C, A. Carus- Wilson, | 


THE ELECTRICAL ENGINEERS, RE. (VOLS). 


Orders for week ending Feb. 24. 
Monpay, Fes, 19, —'' A" Coy.—Recruits’ infantry drill. 6 p.m. 
Technical instruction, 7 p.m. 
TUESDAY, Fes, 20, —'' B" Ooy.— Recruits’ infantry drill, 6 p.m. 
: Technical instruction, 7 p.m. 
Medical examination recruits, 7 p.m. 
WEDNESDAY, FEB, 21.—'' A Badge” examination for A" & ''B" Ooys. 
TuunspAY, FER. 22, —'' O” Qoy.—Recruits’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m, 
Fripay, Fer. 25, —'' D" Coy.—Reeruits’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 
SATUBDAY, FEB, 24, «''B” Coy. —Week-end instruction for “B” Ooy, 
(Cambridge detachment). 
A H, S, Purnirpes, Captain E E., 
for 0.0, E.B, R E, (Vola), 
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PARLIAMENT. 


In a manner the session is now open, but it is merely to 
do a considerable amount of swearing-in and other pre- 
liminary work prior to the formal opening on Monday. 
Politics are important to business men, in that every Act 
passed has a more or less direct action upon trade, and of 
late years with the growth of the socialistic doctrine this 
interference has greatly increased. There is a substratum 
of truth underlying every divergent opinion, hence while 
with many things we cannot agree, we may without 
severing friendships agree to disagree. Few men are 
trained logicians, most of us are prone to dogmatise, and 
many imagine that by dogmatic assertion they are putting 
forth good argument, The one great, almost insuperable, 
trouble nowadays is to find common ground where all 
disputants are agreed and jump off from that point. There 
iz, however, one topic whereon probably there exists a 
fair general agreement. It concerns accounts, and we notice 
the London Chamber of Commerce is actively engaged in 
bringing about a conference to discuss the form of municipal 
accounts. On such a question the conference should have a 
fairly easy task to arrive at agreement, and then influence 
could be brought to bear on Parliament to give effect by 
legislation to the conclusions of business men. Of course, 
the accounts in municipal matters that are most severely 
criticised are those dealing with so-called municipal trading. 
The effect of legislation, however, would be far wider 
than some of those who are anxious to bring it about 
imagine. If it is found possible to obtain an approxi- 
mately standard form of accounts for municipal work— 
such as electric lighting—statisticians will ask that 
company accounts should be brought into line, and pre- 
sented in the same way, so that comparisons may be made 
easy. At the present moment anyone can say anything 
laudatory or otherwise of many accounts, and only the 
expertest of experts can with knowledge either affirm or 
deny the assertions. Over many things even the experta differ 
and so who shall decide? With the success of the London 
Chamber of Commerce, and consequent legislation, we may 
hope to get rigid definitions of various terms which are 
now used by a dozen people, each giving a different 
meaning just to sult the matter in hand. Flexibility is 
good under certain circumstances, but not when applied 
to accounts. Here, then, is a direction in which Parlia- 
ment may help rather than hinder. It would be 
easy to multiply samples of everyday divergences of 
opinions relating to municipal accounts, but one will 
suffice. Councils are constantly accused of cooking 
the accounts, by placing items to one account which a 
business man would place to another account, Usually 
the reasons given for any transference are strong, and 
often valid; but with a standardised form of accounts 
accusations of such a kind ought not to be possible. The 
position of a councillor in many places is not a bed of roses 
and it is not to be wondered at that the best men refrain 
from accepting the position. It is too often assumed that 
the highly-trained, experienced business man loses all his 
skill, knowledge, and experience the moment he gets inside 
the council chamber, and is brutally told by outsiders that he 
would not connive at or do this, that, or the other in his 
own business. You cannot find any number of men but 
among them are some bad, yet we do not for a single 
moment imagine but that the vast majority of councillors 
are honourable men, and give their very best services to the 
work of local government. These men do not without 
good reason accept accounts wherein may be these puzzling 
(to outsiders) transferred items. Hence we believe that 
the municipal authorities themselves will be among the 
very first to welcome any suggested improvement in 


their book-keeping. We tave, however, in this agita- 
tion never quite seen the force of outside audit. We know 
we are treading upon highly debatable and treacherous 
ground, but we are old-fashioned enough to cling 
to an axiom common and true in days gone by, 
that a man must be deemed innocent till he was 
proved guilty. There is not à man among us but is 
cruelly slandered daily right and left, and the gossip 
from mouth to mouth loses nothing in the telling. Why 
not, then, assume the officials employed capable and trust- 
worthy, without implying that they must be overlooked— 
otherwise the old Adam will out. What a pathetic sight 
to history that Englishmen in the beginning of the 
twentieth century cannot trust one another. Every 
workman is overlooked, and the overlookers are super- 
vised, and so on to the very end. What a picture this 
of civilisation and Christianity, to tacitly assume that not 
a single honest man existe, 


CORRESPONDENCE. 


* One man's word is no man’s word, 
Justice needs that both be heard." 


ERRATA. 


SIR,—I would be glad if you would kindly correct the 
errata which appear in the last instalment of the article on 
“Larga Transformer Units for Power Schemes” (Feb. 9, 
1905). They are as follows: 


Page 190, column 1, line 13. 
“ maximum." 

P-ga 190, column 2, line 29. Fall stop in wrong 
place; should read: “A glance at Fig. 11 will show that 
the loss in the copper and iron is very nearly the same at 
fullload. For a lighting transformer the loss in the copper 
would be much more," etc. 


The present reading is just the 
ridiculous, — Yours, ete., J. 


* Minimum” should read 


opposite, and is 
N. C. HoLROYDE, 


GAS-ENGINES AS APPLIED TO ELECTRIC 
DRIVING. 


It is a pity that writers of papers for technical societies 
are often so closely associated with the commercial side of 
the affairs they write about. The reasons are obvious to 
business men, and it is to the discussions upon such papers 
that one looks to reveal other (and less rose-coloured) views 
in connection with subjects of this nature. Thus in the 
paper read by Mr. James Atkinson before the Manchester 
Section on Jan. 30 we learn, among other things, the 
good points of gas-engines (particularly those of a certain 
make), while in the diseussion the limitations of this form 
of engine are duly pointed out. It will be understood, 
therefore, tbat there was nothing heterodox about the 
subject as dealt with. 

The paper commences without historical flourishes, except 
as to a brief mention of the single-figure horse-power com- 
bined sets of the early eighties. Improvements in the 
dynamo half are said to be the chief cause for improving 
the efficiency of the gas-engine itself, but the reason for this 
is hardly clear. Some prominent installations are named, 
notably Ryland’s Library, Manchester, which is stated to 
generate at a lower cost than the Corporation can supply, 
Tests upon a suction-gas plant for Calcutta tramways are 
given, in which figure the items of '92lb. of fuel per brake 
horse-power per hour, and a thermal effiziency of the entire 
plant of 22°75 per cent. As to speed regulation, the hit- 
and-miss arrangement allows about 3 per cent. variation, 
and for closer results either (1) throttle governing, (2) cut- 
off governing, (3) varying the richness of the mixture, or 
(4) by varying the period of admission of the gas during 
suction stroke. The pros and cons of these alternative 
methods are discussed, from which it appears that throbtle 
governing is the most simple and effective, but that it 


tion is not in general use, and apparently is not likely to 
be. The method of governing by varying the timing of the 
admission of the gas (but always cutting it off at the end 
of the stroke) is & Continental adaptation of an early 
English idea, and is stated to be of likely use in the future. 
The great gas-engine problem of driving alternators in 
parallel is touched on, and the author asserts that he knows 
of installations which use this arrangement, aided by 
doubling the flywheels, lengthening the belt drive, and by 
specially sensitive governing. The latter seems to be the 
chief factor in the success of the essay. The Standardising 
Committee’s labours upon periodicity affected even gas- 
engine makers, to their contentment, by enabling them to 
fix on R.P.M. standards. The author endeavours to correct 
writers of specifications for gas-engines to drive alternators 
which ask for small variations from the mean speed, when 
the required regularity should be. a function of the 
angularity difference between the flywheel of the engine 
and a flywheel running at a constant speed. He recom- 
mends for moderate power gas-engines driving alternators, 
multiple-cylinder engines giving two impulses per revolu- 
tion, and for large powers two such engines with cranks 
at right angles. He anticipates that the synchronising 
efforts of the alternators will help to counteract irregularity 
in the working of the engines. The great popularity of 
alternating current machines is deplored, from the gas- 
engine makers’ point of view, owing to the difficulties in 
constructing suitable engines. Elastic couplings are recom- 
mended as preventing risk of short-circuiting. Mr. Pearce’s 
recently published estimate of a 15 to 20 per cent. saving 
of fuel by the use of gas-engines is put down as under- 
rated, and a point is made of the small amount of fuel 
required to bank gas producers by comparison with steam- 
boilers. The wasted heat in blast furnaces and in coke 
oven gases, even when burnt under steam-boilers, is insisted 
upon, on account of the three or four fold better efficiency 
with gas-engines. "The author is optimistie about the early 
coming of the gas-turbine, and as to its possibilities when 
it does arrive. | 7 | 

Mr. S. L PEARCE (from the chair) thought the subject 
of importance for electrical engineers, and referred to the 
considerable economies to be made with gas plants under 
favourable conditions. He had not heard of alternators 
being driven in parallel by gas-engines before. "The tests 
on the 1,500-kw. sets recently installed in Johannesburg 
were awaited with interest. As to the Ryland’s Library 
installation being cheaper than Corporation current, he 
could adduce evidence from ten of his consumers to one of 
Mr. Atkinson’s gas-engine users to the contrary. It was 
significant that the consultant who advised the library to 
put down gas plant some years ago now advises the 
Manchester Infirmary to take current from the Corporation 
mains. 

Mr. G. D. SEATON praised Mr. Atkinson for his gas- 
engine work of 20 years ago, but thought that from 500 kw. 
to 5,000 kw., at least, pas power was not so satisfactory as 
steam He referred to the difficulties in driving alternators 
in parallel by gas, and of obtaining satisfactory information 
as to the working of these plants. He compared gas- 
englnes with steam-turbines, and thought it would be a 
hard job to sell Mr Pearce a big gas-engine. He did not 
agree with Mr. A'kinson’s view that the steam-turbine 
industry had had a specially good start of the gas-engine. 

Mr. T. L. MILLER asked Mr. Atkinson to give the names 
of places which were running in parallel on gas-engines, 
He did not see the advantage of stratification in the 
governing of gas-engines, and thought that suction-gas 
producers were not all to be desired, particularly at low 
loads. : | 

Mr. R L. GAMLEN mentioned that if gas-turbines could 
be run with safety and economy as a substitute for steam, 
it would be a great step. He also made comparisons of the 
floor space required for gas-engines and steam-turbines, and 
touched on the difficulty of obtaining reliable data of 
suction plant performances. The Newcastle Company have 
replaced 800 h.p. in gas-engines by motors during the past 
12 months, He agreed that in cases where public elec- 


use gas plant. 
15-volt variation in 100-volt supply due to gas-engines. 

Mr. BLACKBURN referred to various large gas-engines 
that had been manufactured during the last four years, 
and wished to have information regarding their present 
performances. 

Mr. H. M. SOUTHGATE said that 3,000-kw. gas-engines 
were as yet unbuilt, because gas-engine makers preferred to 
go slow, and not risk their reputations. A gas power 
installation would cost practically the same as a steam plant 
reciprocating. 

Mr. R. ONIONS stated that his firm had introduced the 
governing of gas engines by throttling the air only, and 
| d a gas plant was much more compact than a steam 

ant, 

Mr. S HuTOHINGS gave comparative costs of coal con- 
sumption for gas and steam plants, and showed the saving 
of the former in installation and in working expenses. 

Mr. A. P. Woop considered that a properly worked 
gas plant could be depended on to produce energy at less 
cost than many power supply concerns could sell at. 

Mr. BRUCE compared the details of construction of steam 
and gas engines. He remarked that his firm derived con- 
siderable revenue by supplying stand-by plants for gas- 
engines. 

Mr. C. Woop considered the 15 per cent. Blackpool 
Tower variation due to exceptional circumstances. 

Mr. ATKINSON, in reply, said that gas-engines made 
20 years ago were still doing satisfactory work, and as to 
governing he had never known a gas-engine miss an 
ignition. Pre-ignition could be got over by a water spray 
in the cylinder. Tar in bituminous gas producers was a 
 gerlous matter, and to obviate the effects of this and of dust 
a very high velocity in operation is necessary. He thought 
- the Blackpool 15 per cent. variation was due to faulty installing 
of the engines. As to alternators being driven in parallel 
by gas-engines, there were none in Kogland, but in America, 
Spain, and Egypt they ran satisfactorily belt-driven. 
Naturally, a gas-engine was more susceptible to overload 
than a steam-engine, and, therefore, they should be of 
ample sizə to take the maximum fair load of an installation. 


SOME RECENT ELECTRICAL MEASURING 
. INSTRUMENTS. 
BY KENELM EDGCUMBE, MIEE, A.MICE, (MEMBER). 
(Continued from page 197.) 


Before considering the question of how far these require- 
ments are met by modern instruments, a word or two 
may not be out of place on the vexed question of whether 
candle-power or illumination measurements should be 
made. It would appear to be largely a question of 
exactly what is required. If it be to determine whether 
.& certain street lit, say, by gas, is as well illumi- 
nated as another street lit, perhaps, by arc lamps, then 
probably an illumination photometer will be the best, 
whereas if the efficiency of the lamps themselves is to be 
determined, clearly the actual candle-power must be 
measured, preferably at several angles. In the case of an 
illumination photometer, the choice has to be made of a 
certain fixed angle for the surface which is to receive the 
illumination to be measured. ‘Both vertical and horizontal 
surfaces have their advocates, and each have certain advan- 
tages to recommend them. (Quite recently, bowever, in a 
paper read before the Institution of Electrical Engineers at 
Manchester, Mr. Haydn T. Harrison advocated the adop- 
tion of an angle of 45deg. with the horizontal as a standard 
position. He claims, and in the opinion of the author 
rightly so, that very few of the objects which one wishes 
to examine are either vertical or horizontal, and that 45deg., 
therefore, forms a very fair compromise. This angle has, 
moreover, à number of incidental advantages from the 
photometric point of view which need not now be entered 
into, but it may be added that it is extremely easy to 
calculate from a measurement made on such a surface either 
the candle-power of the source of light or the illumination 


* Paper read before the Junior Institution of Engineers, 


pm rtt 


on fa horizontal or vertical plane as may be required. 
Fig. 5 shows diagrammatically the photometer designed by 
Mr. Hadyn T. Harrison, and so arranged that the illumina- 
tion measured is that received by a screen at an angle of 
45deg. with the horizontal, this angle being chosen for the 
reasons already given. An eight-volt incandescent lamp 
forms the standard of light, and the illumination on the 
rotating screen of the photometer is varied by sliding 
the lamp backwards and forwards until a balance is 
obtained. The range of the instrument can be increased 
to any required extent by employing standard lamps of 
different candle-power. The instrument is provided with 
a carrying handle at the top, and the three supporting legs 
hinge round so as to be out of the way. Thus it is 
extremely easy to carry about, and is quite self-contained, 
the batteries slipping into two compartments In the case. 
All things considered, there is no doubt that the best 
standard is a small 8 or 10 volt incandescent lamp 
worked off a portable accumulator having a capacity of 
15 or 20 ampere-hours. It is inadvisable to work at a 
lower voltage than this, owing to the resistance of the 
lamp circuit then bseoming so low that a faulty connection 
is Hable to cause a large variation in the candle-power, 
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Fig, 5. —Harrison Street Photometer. 


Whatever form of photometer be adopted, whether of the 
illumination pattern or not, there can be little doubt that 
if central-station engineers would only take the trouble to 
obtain really trustworthy figures for the illumination of 
the streets in their respective towns, we should hear less 
of the supposed superiority of gas for this purpose, and 
there would be no fear whatever of electricity ever being 
displaced by it. If it is remembered that the total losses 
in an electric generator often amount to less than 5 per 
cent. of the output, it will be seen that there is not much 
improvement to be looked for in this direction, at any rate 
as regards efficiency. When it comes, however, to convert- 
ing this electrical energy into light, it isa very different 
matter. In the case, for example, of an ordinary incan- 
descent lamp very nearly 95 per cent. of the energy 
is wasted. It may be remarked incidentally that this 
is not due to any inherent defects in the lamps so 
much as to physical laws, whicb, as far as our present 
knowledge goes, seem to make it impossible to 
greatly increase the efficiency of a source of light 
without bringing about a change of colour. As a matter 
of fact, with practically all illuminants in which a high 
efficiency is attained, the proportion of red rays is reduced 
with a corresponding increase in those at the other end of 
the spectrum. To discuss this question and its apparent 
exceptions, however, would be beyond the scope of the 
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present paper. The fact the author wishes to emphasise is 
that, while the efficlency of the steam-engine and electric 
generator receive an enormous amount of attention, the 
possibility of improvement in the consumers’ transforming 
devices—that is, the lamps—is left to chance. In fact, it 
was common a few years ago to hear a central-station engi- 
neer stoutly maintain that the question could be no concern 
of his, and that wasteful lamps are, in fact, “good for 
trade.” Here was a state of affairs of which the gas 
industry was not slow to take advantage. Fortunately, 
however, at the eleventh hour, the central-station engineer 
has realised that it is absolutely essential that he should do 
all in his power to ensure the consumers employing the 
most efficient form of lamp. In his crusade, however, he is 
at once met by the two-fold difficulty of persuading his 
consumers, in the first place, that the least expensive lamp 
is not necessarily the “cheapest " ; and, in the second place, 
that even the best of lamps should at length be allowed to 
retire, Various "free lamps” and "new lamps for old” 
schemes have been from time to time suggested and tried, 
but they mostly appear to have the fatal defect of running 
counter to the local contractor, who is an individual with 
whom it is certainly politic to stand well. 

The consensus of opinion seems now to be that, all 
things considered, the only really satisfactory way of deal- 
ing with the matter is for the supply authorities to be 
always ready with advice and assistance as regards the 
selection and maintenance of lamps. It is found that if 
this is done tactfully and judiciously, not only the con- 
sumers but also the contractors look to the engineer for 
fatherly advice on all lamp questions, and he is thereby 
enabled to keep in close touch with them, and many a 
waverer is induced to turn a deaf ear to the seductions of 
the ubiquitous “gas man.” Human nature is apt, how- 
ever, to ba suspicious, and the average consumer is wont 
to regard the photometer room, with its blackened walls 
and dim light, as a species of wizard’s cave, and when at 
last the chief wizard proceeds to work out the results on his 
slide rule, the bewildered consumer murmurs “ Wonderful ! 
Wonderful!" and beats a hasty retreat, wondering what on 
earth it is all about. 

Wait Photometer—What appears to be wanted is an 
apparatus which can be taken to the consumer’s premises 
on request, and into which a lamp can be placed and its 
candle-power and current consumption read off with little 
or no manipulation. In the so-called “watt photometer ” 
of Messrs. R. P. Wilson and G. M. Hardingham, a very 
successful attempt has been made to provide such an 
instrument, It consists of a long box provided wlth a 
carrying handle, and which, when hinged back, forms a 
closed photometer some 4ft. 6in. long, with two adjustable 
lampholders, and a direct-reading candle-power scale. In 
the centre is a wattmeter, the most novel feature of 
which is that it is so arranged that the power con- 
sumption of the lamp can be read off not only 
in watts, but also direct in watts per candle-power, 
on a specially graduated scale. The scheme of con- 
nections is shown in Fig. 6, where CC represents the 
current coil of the wattmeter, and V C the pressure coil. 
The lampholder which carries the lamp under test has fixed 
to it a sliding contact shown in the illustration as an arrow 
head, and as the lamp is moved nearer to or further from 
the photometer, more or less. resistance is included in the 
pressure cireuit.of the wattmeter, Thus the deflection of 
the pointer will depend upon the position of the lamp, and 
this in its turn depends on its candle-power. Hence, 
after having obtained a photometric balance in the ordinary 
way, the candle-power is read off the photometer scale, and 
the watts per candle off one of the wattmeter scales. The 
two-way key shown on the right of the illustration enables 
this auxiliary resistance to be thrown out of circuit, and the 
wattmeter then reads the total watts. The two-way key 
on the left of the figure enables the current coil of the watt- 
meter to be cut out of circuit during the photometric test, 
and thus ensures both lamps receiving the same voltage. The 


watts per candle scale can, of course, be graduated inany other 


way, such as in pence per candle-power hour and so forth. 
Such an instrument furnishes the supply engineer with a most 
potent weapon with which to repel charges of insufficient 
voltage, as even the most cantankerous and intractable of 


consumers can be shown in an incontrovertible manner that 
it is in reality his own lamps which are at fault, and this 
in the one and only way which really weighs with hlm— 
namely, by a reference to his pocket. It is light which 
the consumer wants and light which he pays for, and an 
instrument which shows him ata glance what is the actual 
market valce of this commodity naturally appeals to him 
in a way which nothing else can. | 

Recording Instruments —W hatever may be said of British 
electrical engineering, there is one direction in which there 
can be no two opinions as to our pre-eminence, and that is 
in the design vf recording instruments. Ic is not often 
that the Board of Trade receives an unsolicited testimonial, 
but the writer feels that in this case it is merited, as 
there can be no doubt that the perfection attained Ly 
electrical recording instruments in this country is in 
no small degree attributable to the persistence with 
which records have been called for in Board of Trade 
lighting and tramway regulations. In other countries 
recording instruments are looked upon more as expensive 
luxuries, of use chiefly for research work, but British 
engineers know better, and if any evidence were needed 
as to the practical utility of the instrument, an inspection 
of such stations as those cf Glasgow or the Charing Cross 
Company would show the value attached to them by hard- 
headed business engineers. (The author bopes the gentle- 
men in question will forgive the term ) The pioneers in 
recorder design were undoubtedly Messrs, Elliott Bros, 
and to them belongs the credit of having lifted the recorder 
out of what might almost be described as the " toyshop” 
stage. This was as far back as 1896. Since then there is 


Fia. 6.—Connectiors of ** Watt Photometer.” 


not much to record in the way of progress until the last 
few years. It is true that in 1896 Messrs. Siemens and 
Halske, of Berlin, introduced an intermittent registering 
form of recorder, but owing presumably to the limited use 
for recording instruments in Germany the apparatus does 
not appear to have come into very general use, except for 
some special purposes——such as recording pyrometers. The 
difficulties to be overcome in the design of an electrical 
recorder are often under-estimated by. engineers, who will 
point to a steam-gauge and ask why their recording volt- 
meters should not be built on similar lines. This point of 
view entirely overlooks the fact that the forces to be dealt 
with can be made several hundred times as great in a 
steam-gauge as in the case of an electrical recorder, and 
that, consequently, the errors introduced by paper friction, 
weight of the ink in the pen, etc, are enormously more 
important. The chief troubles met with in recorders are 
inaccuracies in. the clocks, spilling or drying up of the ink, 
and clogging of the pens, as well as the frictional and other 
errors just alluded to. It will be noticed that nearly all 
these difficulties are connected with the inking arrange- 
ments, and for that reason It is these which have received 
the most attention in recent designs. 

An ingenious form of self-inking pen has lately been 
introduced by Messrs. Elliott Bros. The device consists 
of a small trough containing ink, which is fixed in front of 
the chart, and into which dips a capillary tube carried 
by the pen arm. As the arm swings from side to side the 
tube is carried with it, one end still dipping into the 
trough, while the other traces a line on the.chart. It ia 
claimed that the friction between the pen-and paper is 
reduced by this arrangement, though it is somewhat 
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difficult to see in what way, and the total friction would 
necessarily be increased owing to the viscosity of the ink 
through which the pen has to be drawn. One great advan- 
tage secured by this device is that the pen will hold an 
almost unlimited supply of ink which will not spill. Should 
the small capillary pen become clogged—and with so fine 
a tube there is always a danger cf this—is can easily be 
replaced by a new one. Besides Messrs. Siemens and 
Halske’s mechanical intermitent registering instrument 
already alluded to, this firm have introduced an ingenious 
recorder, in which the pen arm carries a sharp point which 
swings just clear of the chart. This pen arm is connected 
to one pole of a small induction coil and the chart drum 
to the other. A prepared paper is employed for the charts 
Which records the position of the pointer at each instant 
by a dark trace caused by the passage of the spark through 
lt. This instrument also does not appear to have been so 
extensively taken up as its accuracy might lead one to 


expect. 
(To be continued. ) 


TECHNICAL CONSIDERATIONS IN ELECTRIC 
RAILWAY ENGINEERING.* 


BY F, W, CARTER, M.A., ASSOCIATE MEMBER, 
(Continued from page 194.) 
DISTRIBUTING STATION, 


In a system of any siza there will usually be certain 
janctions from which several lines radiate, and which 
accordingly form natural distributing points, where one 
would locate sub-stations if otherwise practicable. One 
must also locate a sub-station near each of the ends of a 
line, since, with the usual arrangement of low-tension 
feeders, the distance that one can feed to a dead end with 
a given drop in potential is only about one-third of the 
distance between adjacent sub-stations on the line, Sab- 
stations should, wherever possible, be located at railway 
stations, for the convenience of attendants, inspectors, and 
visiting engineers, and to facilitate the delivery of supplies. 
Due consideration must, of course, be given to possible 
future extensions in arranging the distributing system. 
The above considerations having been taken account of, 
and local conditions fully allowed for, the sub-atations 
should be located with reference to the potential drop 
between sub-stations and trains. In the case of a com- 
pletely-insulated line equipment, such as that employed 
on the Metropolitan and Metropolitan District Rail- 
ways, the waste of energy limits the mean voltage 
drop, whilst the necessity of efficient train-lighting at all 
times limits the maximum. With a rail return, however, 
there is the additional restrictions imposed by the Board of 
Trade on the voltage drop in uninsulated conductors. By 
means of the graphical time-table before mentioned, the 
position of the trains with the reference to the sub-stations 
can b3 approximated, and the voltage drop in the conductor 
rails at any particular time determiued. This should be 
done for a time of heavy load, and the worst condition to 
be anticipated in regular service should be judged, due 
allowance being made for probable fature increase of 
traffic. The location of the sub stations will, in the end, 
be a matter of considerable adjustment and compromise, 
the objact being to efficiently feed the system, employing 
as few sub-stations as practicable, On a system with many 
ramifications it is often impossible to prevent the sub- 
stations crowding one another somewhat in certain places, 
but with care the lay-out can usually be made so that there 
is not very much waste from this cause. 

In estimating the capacity of the machinery in the 
several sub-stations, reference must again be made to the 
graphical time-tables, from which the number of trains fed 
by each sub-station at all times can be deduced. A table 
should be drawn up showing the momentary maximum and 
average load .on each sub-station, both at the time of 
heaviest traffic and at the time of light load. The output 
of the sub-station may be taken as 5 per cent. in excers of 
the input to the trains. The maximum momentary output 
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machines iu use. 


may generally be taken as occurring when two trains are 
taking their maximum accelerating current and all other 
trains that can possibly be supplied from the sub-station are 
taking their average current. This rule is, however, subject 
to modification according to the locality of the sub-station. 
When the before-mentioned table has been drawn up, the 
sizə and number of units in each sub-station can be deter- 
mined. If possible, units of one size should be employed 
throughout the system, even if the capacity is sometimes 
greater than is absolutely necessary The maximum 
momentary output of the sub-station should be taken to 
correspond with the maximum momentary overload of the 
The load at times of heaviest traffi: will 
indicate the number of units required, and the output 
during the time of light traffic will be found useful in 
determining the size of the units, Having settled upon the 


number of maenines required for service, an extra one or 


two will usually be included in each sub-station to serve as 
stand-by. | | 

In the ease of rotary converter sub-stations, the total 
capacity of the installed machinery will usually be some 40 
or 60 per cent. greater than that installed in the generating 
station for supplying power to the trains. The excess is 
chiefly required on account of the exceedingly bad load 
factor of a sub-station, which necessitates an installation far 
greater than the mean load would indicate. In this respect 
the transformer sub-stations of a purely alternating-current 
system show to great advantage. Transformers can be 
designed to stand five or six times the rated load for short 
periods without injury or excessive voltage drop, and two 
or three times for an hour or two without excessive 
heating. In. such a system, therefore, the continuous 
capacity of sub-station plant will usually be less than 
that of the generating station plant, since the former may 
be laid out to suit the mean ali-day load, whilst the latter 
must suit the mean load at the time of heaviest traffic. 
In a continuous-current system the all-day efficiency of 
distribution from generating station ’bus bars to trains is 
usually in the neighbourhood of 78 per cent. In a well- 
designed alternating-current system this efficiency would 
probably approximate to 87 per cent. | 


GENERATING PLANT. 


The location of the generating station for a suburban 
system will be chosen principally from considerations of 
available sites, suitable subsoil, and facilities for obtaining 
water and coal. Only after these have baen taken account 
of will the high-tension feeder system become the pre- 
dominant consideration, and then mainly in reference co 
the question of cost. By means of the traffic carve of 
Fig. 10, combined with estimates of the maximum probab'e 
traffic under electrical operation, the power required per 
train and the efficiency of distribution, a fair estimate 
may be made of the power required at all times of 
the day. The size of the units—which should be 
similar—will be largely governed by the load at times 
of light traffic, whilst the number of units will be 
determined by the mean power required during the highest 
peak of the load. The units should be chosen as large as 
practicable from motives of economy, provided they can 
be fairly loaded at times of light traffic. At such times 
the mean load on a unit should not be less than a half of 
its rated load, even if there are but few trains in service, 
and may ba practically the full rated load if there are a 
considerable number. The overload capacity of the units 
may then be depended upon to provide saffieient power 
for starting the trains. If, as is advisable and practicable 
under electrical operation, only trains of few coaches are 
run at times of light traffic, the proportional fluctuations 
of load will then be little greater than at times of haaviest 
load—when long trains will be in service. Tho generating 
plant should, however, for this class of work be such as 
will stand very heavy temporary overloads. Having decided 
upon the size of the unit, which in this, as in other cases, 
may be inflaeneed by the available market of supply, we 
determine the number of units required to handle the 
heaviest probable load for such time as it is likely to last. 
These, with one or two additional sets installed as stand-by 
i use In ease of emergency, will form the main generating 
piant. 
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ALTERNATING-CURRENT WORKING. | 
The foregoing has been for the most part written round 
the continuous-eurrent system of operation, and whilst the 
general method of treatment is independent of the system, 
there are many considerations having special reference to 
alternating-current operation, a few of which may well be 


given here. The most valuable features of alternating- 
current operation are consequent upon the possibility of 


supplying power to the trains at high potential This 


makes practicable the use of much lighter line conductors 


than ean be employed under continuous-eurrent operation, 


and also requires fewer sub-stations for a given loss in the 
line conductor network. The use of the track or other 
insulated return circuit for the current requires considera- 
The author has no information as to what amount of 
electrolytic corrosion is to be expected from alternating 
earth currents as compared with continuous, or what 
regulations are likely to be imposed to prevent damage by 
such currents. It is not, however, desirable to impose a 
limit to the difference of potential between points on the 
uninsulated return unless the method of measuring the 
If the voltmeter be 
joined to. two points in the conductor by pilot wires lying 
very close to the conductor, the voltage indicated will be 
little more than the CE drop. The alternating flux due 
to the current in the conductor will for the most part 
cut the pilot wire and produce an EMF. practically 
neutralising the reactance drop; thus the indication of 
the voltmeter will be the difference of potential diminished 
by this E M.F. In order to indicate the true difference 


tion. 


voltage is very precisely set out. 


wire 


‘Height of pilot 
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pen 
Reading of Voltmeter/ C R.drop in return conductor 


FIG. 1l.— Apparent Voltage Drop in Return Conductor, using alternating current 


of potential between points on the conductor, the pilot 
wire should lie on the surface separating the lines of 
force which close about the trolley wire from those about 
This is practically the horizontal 
plane at a height from the ground equal to half the height 
of the trolley wire. Fig. 11 gives the indicated voltage 
for the particular case of two copper wires, each of one 
square inch cross-section and 200in. apart, and shows that 
the true difference of potential between any two points on 
one of the wires, at a frequency of 25 cycles, is in this 
case more than seven times the C R drop, although readings 
anywhere between one and fourteen times can be obtained 


the return conductor, 


according to the position of the pilot wires. 

The earth currents will, however, be affected in the same 
manner as the voltmeter current by the varying flux about 
the conductors. Thus if a water or other pipe runs parallel 
to the return conductor, the resultant potential difference 
tending to produce a current through earth and between 
two points in the pipe is that which would be indicated by 
a voltmeter connected to the corresponding two points in 
the conductor by pilot wires run in the position of the pipe. 
In the case of a rail return, where the conductor is oi 
magnetic material, the varying lines of force in the iron 
itself will tend to confine the current to the outside layers 
of the conductor, and the C R drop will be several times 
as much for alternating as for continuous current. Alto- 
gether, if earth currents are to be reduced to the same order 
as is found under continuous-current operation, and it is 
desired to place the sub-stations as far apart, it will be 
necessary—taking account of the lower power factor and 
heavier trains incidental to alternating-current working, 


in addition to the foregoing considerations—to adopt a line 
pressure of at least 6,000 volts, or else to instal frequent 
track boosters to take care of the voltage drop in the 
earthed conductors. If advantage is to be taken of the 
high pressure to considerably reduce the number of sub- 
stations, it becomes necessary either to adopt a completely 
insulated line conductor system, which much increases the 
difficulty of installation and working at complicated jane- 
tions, or to instal track boosters, which adds to the expense. 
The latter will usually be found the most favourable alter- 
native, as it is possible by means of these boosters, which 
are simple current transformers of ratio unity, to entirely 
transfer the voltage drop from the uninsulated to the 
insulated conductor. The best arrangement of boosters is 
probably that of the Oerlikon Company, in which the 7 
track eurrent is transferred by the boosters to à common 
return conductor running between substations. It is 
possible, however, to do without the return conductor by 
connecting the secondaries of the boosters across insulated 
joints in the track and introducing a small equalising wire, 
as shown diagrammatically in Fig. 12. With the arrange- 
ment the track rails are employed as return conductors. 
The boosters must, however, be closer together near the 
sub-stations than in the Oarlikon system, and a greater 
number are accordingly required. 

There is much of a general nature to be said in favour of 
the single-phase alternating-current system, and the author, 
in common with many others, founded great hopes on its 
development, believing that i& would lead to a considerable 
increase in the electrical operation of railways. Careful 
investigation, however, reveals difficulties and disadvantages 
which sompel the conclusion that the single-phase system 
as at present developed is not suited for a great part of the 
railway work likely to be required in this country—i.c,, 
urban and suburban work—and, moreover, shows no 
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Insulated joint 
FIG. 12.—Track Booster System for Alternating-Current Operation. 


prospect whatever of being rendered satisfactory for the 
purpose. In the present state of the art the electrical 
features of new apparatus can be quickly developed and 
perfected, and the three or four years that this matter 
has been under investigation are sufficient to show 
its possibilities. The weak feature of the single- 
phase system, as applied to this class of work, 
lies in the driving motor. This has a much smaller 
range of power than the continuous-current motor, whilst 
its electrical efficiency is considerably lower. The com- 
pensated series type of motor has a somewhat higher 
efficiency than the repulsion type, mainly on account of its 
lower rotor losses. Its efficiency is, however, necessarily 
lower when operated as an alternating-current motor than 
when operated as à continuous-current motor, and this again 
is lower than it would be if the motor were specially 
designed for continuous-current operation. Moreover, the ` 
energy consumption per ton-mile will usually be greater 
than in the continuous-current system, on account of the 
lower efficiency and less favourable speed torque charac- 
teristic of the motor. Altogether the electrical losses in the 
motor are much in excess of those in the continuous-current 
railway motor, whilst, on account of the more compact 
internal construction, a motor with a given outside shell 
will be some 15 or 20 per cent. heavier. 

We have seen that the rating of a continuous-current 
railway motor gives no information as to its service capacity, 
but is only useful in comparing motors of the same kind 
with one another. The method of rating the single-phase 
alternating-current motor is equally arbitrary, and is useless - 
for the purpose of making a service comparison with the 
eontinuous-eurrent motor. In suburban service, as we 
understand it in this country, a single-phase railway motor 
with a given outside shell has little more than half the 
service capacity of the continuous-current motor having 
à similar shell, which in such service is liable to be 
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employed to its utmost capacity. This, we have seen, is 
equivalent to saying that the electrical losses in the motor 
ara nearly twice as great, as compared with the input, as 
Obtain in the continuous-current system. In suburban 
service it is practically necessary to employ multiple-unit 
trains, with the motors geared to the axles of coaches, 
where they must be capable of operating practically enclosed 
aud without attention for long periods. The result of the 
above is that the alternating-current equipment is consider- 
ably heavier.than the corresponding continuous - current 
equipment, the increased weight of the train itself requiring 
more motors. If we charge to equipment weight not only 
the weight of the motors, transformers, and controlling 
apparatus, but also the excess of weight of the motor trucks 
over trailing trucks, and of the heavier underframe required 
to carry the transformers, etc., it is not too much to say 
that the single-phase system has an equipment weight per 
ton from 24 to 24 times as great as the continuous-current 
system, whilst an equipped and loaded train of given 
capacity will be some 50 or 40 per cent. heavier on the 
former than on the latter system. In the foregoing we 
refer particularly to the somewhat severe conditions of 
English suburban service, The objection, however, is more 
general than this, as will be seen py reference to the pub- 
lished weights of some single-phase cars. On the Indiana- 
polis and Cincinnati Traction Company’s single-phase line 
the cars, equipped, but not loaded, weigh 96,7001b. 
each. "These are large corridor cars 55ft, long and seating 
54 passengers each. They are of the type usually employed 
on American interurban lines, which, when designed for 
continuous-current operation, weigh from  60,000lb. to 
70.0001b. each complete with equipment. Again, the car 
on the Ballston line of the Schenectady Street Railway, 
which seats 44 passengers, weighs, when fully equipped, 
68,800lb., although the underframe and trucks were not 
intended to carry such an equipment, and are rather light 
for the purposes. If furnished with an equivalent con- 
tinuous-current equipment, however, the weight would not 
exceed 50,0001b. 

We can now see why, under suburban conditions, the 
single-phase system compares very unfavourably with the 
continuous-current system. What with the heavier train 
and greater energy consumption per ton-mile, the energy 
consumption per train-mile for trains of given capacity 
will generally be qaite 45 per cent. greater under 
single-phase than under continuous-current operation. 
Allowing for the higher efficiency of distribution in 
the former of these systems, the power and energy 
generated must still be some 30 per cent. greater. 
This requires 50 per cent. greater capacity in the 
generating plant, the cost of which will almost wipe out 
the saving on the sub-siations, whilst the 30 per cent. 
greater annual generating costs will far exceed any possible 
saving in sub-station maintenance and supervision. Ina 
compact system operating frequent trains — such as the 
usual urban system—the sub-station expenses are insig- 
nificant. The following proportions have basen found to 
hold in reference to the Manhattan Elevated Railway : 


Generating and Sub-Station Expenses, Per cent, 
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A properly installed overhead conductor system, insulated 
for high potential, will be at least as costly as a third rail, 
whilst the single-phase train equipments will be two or 
three times as expensive as the continuous-current equip- 
ments for corresponding trains. In fact, taking account of 


all circumstances, the single-phase system, when compared | 
with the continuous-current system on the basis of equal | 


traffic capacity, costs considerably more to instal and con- 
siderably more to operate in the class of service under 
discussion, | | 

The test of good engineering is ultimately a financial 
one. <A certain result must be attained by such more or 
less prescribed means as will produce the greatest return 
on the necessary outlay. An increase of capital expendi- 
ture 1s, therefore, only. justified if, by an improvement 
in facilities or decrease in exponses, an adequate return 


results. No such claim can be made on behalf of the 
single-phase system as compared with the continuous- 
current system in suburban service, and, unless pre- 
scribed limitations form a bar to the employment of the 
latter system, the former must be condemned. The speed- 
torque characteristic of the single-phase motor is more 
suitable for high-speed service with few stops than for 
suburban service. A low rate of acceleration would here 
be no disadvantage, whilst the smaller range of power 
output would avoid the large drain of power which the 
eontinuous-eurrent system would show when starting a 
train in such service. Moreover, the energy consumption 
would depend principally on the train resistance, which 
would not be increased greatly on account of an increased 
weight of train, It would probably be necessary, however, 
to concentrate the equipment on a locomotive, where the 
motors might be artificially cooled—a course hardly practic- 
able when they are carried on the axles of the coaches. 
Some of the disabilities of the single-phase system dis- 
appear at low speeds, where the equipment weight is in 
any case a smaller fraction of the train weight, and its 
increase, therefore, of less importance. Again, a service 
involving infrequent stops and moderate speeds, where 
the input per ton is small and the motor losses can 
accordingly be kept within reasonable limits, may often 
prove quite suitable for operation by the single-phase 
system. In short, this system shows promise of having 
extensive but by no means universal application to railway 
work, | 

The polyphase system, employing induction motors, has 
the disadvantage of requiring two or more overhead con- 
ductors, which complicates matters considerably at junc- 
tions, although it is not so serious an objection on con- 
tinuous track. It is not well suited for suburban or other 
service in which stops are frequent and a high rate of 
acceleration necessary. With tandem- parallel control | 
about one-third of the input during the time of con- 
troller acceleration is wasted in rheostats, and since 
controller acceleration is continued until practically full 
speed is reached, after which the power required is 
small, the waste in rheostats is nearly one-third of 
the whole input if stops are frequent. It is true that 
some of the energy of the moving train can be recovered 
when stopping, but only by imposing extra duty on 
the motors and so diminishing their service capacity, 
There is not the long range of efficient spsed curve 
running which characterises the continuous-current motor, 
the change from accelerating to free running being almost 
sudden. The equipment weight, moreover, for suburban 
service is almost as high as in the single-phase system. 
The polyphase system is practically confined to trains 
drawn by a single locomotive or motor coach. A small 
difference in the size of the driving wheels would result in 
a considerable inequality in the loading of the motors, and 
if some of the wheels are new and others old—as would be 
sure to be the case at times with multiple-unit traing— 
some of the motors would do all the work and might even 
drive others as generators. The difference in size of the 
wheels is almost without effect in the continuous-current 
and single-phase systems. Since the motor runs at 
nearly constant speed the power output is practically 
proportional to the torque. Thus the variation of the 
load on the generators due to acceleration and grade 
resistance is much greater for this class of motor than for 
continuous-current motors, and is accentuated by the 
return of power to the line on down grades. This return 
of power must, nevertheless, be reckoned as one of the 
advantages of the system. 

The strong feature in the polyphase motor, as compared 
with that of other systems, lies in the absence of a com- 
mutator, whereby the most frequent source of trouble is 
avoided. The motor is a good mechanical apparatus, with 
nothing particular to get out of order, and one could afford 
to sacrifice many advantages for the sake of employing 
snch a motor for train driving, The weakest feature lies 
in the small air-gap necessary, which requires exceedingly 
good and well-designed bearings, These, however, can 
be provided without difficulty. For a class of service 
to be suitable for this system of operation, it must — 
be such as will provide the motors with an efficient 


& 


load during the greater part of the time they are taking 
power. A mountain line can be satisfactorily operated by 
polyphase motors, since the continuous grades furnish a 
sufficient load, and there is no need to carry excessive motor 
capacity to provide for acceleration. In fairly level country, 
goods or other service in which stops are infrequent, and 
the acceleration therefore of small importance, might very 
well be operated by the polyphase system.  High-spsed 
long-distance service is particularly suitable, the high train 
reeistance making the grade resistance of relatively smaller 
importance, so that during free running the motors can be 
arranged to operate near the load of highest efficiency. 


(To be continued. ) 


TRADE NOTICES AND NOVELTIES. 


An Ingenious Ceiling-Rose. 


The ** Wind-up" ceiling-rose, illustrated herewith, has just 
been pub on the market by the Edison and Swan United 
Electric Light Company, Limited, Qaeen-street, London, E.C. 
It offers an improved means of raising and lowering light 
electrical fittings, whereby the movable fitting can be retained 
in any desired position without the use of balance-weights. 


Wind-Up Ceiling Rose. 


Either singlelight or cluster fittings can be suspended from it 
with equal effect, as it is not upon the weight of the fitting that 
the working of the article depends, but upon the band break 
arrangement, which can be clearly seen in the illustration. The 
entire mechanism is enclosed in porcelain, and perfect electrical 
contact is made. It is very easily wired, strong, and well 
finished. 
Speeial Standards. 

The introduction of **Invar" and special nickel steels, the 
coefficient of expansion of which is so small—viz., under 
000001 per degree Fahrenheit—as to be a negligible quantity, 
excepting for laboratory use, has induced Mesars. W. F. 
Stanley and Co., Limited, 4 and 5, Great Turnstile, Holborn, 
London, W.C., to put upon the market some patent standards 
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of high accuracy. They have the advantage over other 
standards of a threefold use (see the accompanying illustra- 


tion)— viz. : (1) an inside standard gauge; (2) an outside | 


standard gauge; and (3) a standard scale gauge. These 
standards, which, it may be added, are all certified by the 
National Physical Laboratory, should be found most useful in 
engineering works. 

Catalogues, ete. 


FERRANTI SPECIALITIES. —T wo more catalogue sections are to 
hand from Messrs. Ferranti Limited, Hollinwood, Lancs. 
No. 66 deals with tubular non-arcing enclosed fuses for 
currents up to 300 amperes at 660 volts. These fuses have 
contacts of hard-drawn wrought copper. The fuse strip isa 
‘stamping of a special non-arcing metal, the gas evolved during 


THE ELEOTRICAL ENGINEER, FEBRUARY 16, 1906. 


241 


volatilisation being non-conducting. This has the effect of 
immediately choking any tendency to arc. 
is uninflammable, and enamelled in black. No. 69 is a list of 
double-pole and single-pole voltmeter switches of neat design 
in two patterns for mounting respectively on front of board and 
at back of board. | 


The holder or tube 


Miners’ Lawrs, —The Electrical Power Storage Company, 


Limited, 4, Great Winchester-street, London, E.C., have sent 
us a copy of a sheet they are just issuing, giving particulars of 


their miners’ electric hand lamps. These lamps are all fitted 


with high-efficiency ** Osmi " filament. 


CHLORIDE AccumULATORS.—The pocket edition of thelr 
catalogue for 1906, which the Chloride Electric Storage 
Company, Limited, Clifton Junction, Manchester, have just 
issued, contains a vast amount of information about Chloride 
accumulators and accessories within its small compass, and 
should be most useful for reference purposes. An index to the 
contents is included. 

HauracE iN MirwEs.— The Alliance Electrical Company, 


| Limited, 25, Grafton-street, London, W., have sent us a 


circular dealing with their third-rail system of electric 
locomotive haulage for mines. Several important advantages 
are claimed for this system. 


PERSONAL. 


We invite the co-operation of our readers in the compilation of 
this column, and information from all engaged in electrical 
work of any description, both technical and commercial, will 
be welcomed. 

Mr. R. L. Acland, the borough electrical ergineer and tramways 


| mane ger of Ohesterfield, has been given an honorarium of £400 for 
| extra work when acting as consulting engineer for the tramway scheme 


recently brought into operation. 

Mr, Richard Lees has been appointed chief superintendent of 
telegraphs at the Manchester Gereral Post Office, in the room of Mr. 
W. E, Halton, who retired lately on pension, Mr, Lees joined the 
telegraph service in 1864, and has had a large experience of arrange- 
ments for special events and technical matters connected with the 
gervice, 

Mr, Seddon, a shift engineer in tke service of the West Ham elec- 
tricity works, has received an increase in salary to £2. 10s, per week. 

The Electricity Oommittee of the Weymou h Town Oouncil recom- 
mended an increase in the salary of Mr, Drysdale, the assistant elec- 
trical engineer, by £20 per annum, meking the salary £140. The 
Town Council have unanimously approved same. 

Mr. D. H. MaeConnomy, chief inspector of the Falkirk and District 
Tramway Co,, has resigned his position to fulfil an appointment in 
Motherwell, Mr, MacQonnomy has been closely associated with the 
work in connection with the tramways since their inauguration. 

Mr, Perry, boiler-house foreman in the employ of the West Ham 
Corporation electricity works, has resigned to take up a position at 
Southend. 

Mr. Thecdore Schontheil, who for the past five years has been Messrs, 
Robert W. Blackwell and Co.'s engineer and representative in South 
Wales and the West of Eogland, is now acting as their agent in the 
game district. He has entered into partnership with Mr. 8, B, 
Haslam, under the title of Haslam and Schontheil, and having 
opened offices at Western Mail-chambers, Oardiff, are arranging to 
take up the sale of electrical and mechanical plant of all kinds. 

Sir William Crookes has been elected corresponding member forthe 
Physical Section of the French Academy of Sciences, in succession to 
the late M. Bichat, 

Mr. Wallis, the switchboard attendant at the Colchrster electricily 
works, has for prompt and correct action by which serious damage was 
avoided received a vote of appreciation from the Qouncil. 

In connection with the rearrangement of the electricity and tram- 
ways staffs consequent upon the death of Mr, C. E, Bellamy, certain 
promotions were recommended to, and have been approved by, the 
Town Oouncil. Mr. C. W. Mallins, traffic superintendent, whose 
present salary is £500 per annum, has been appointed traffic manager, 
at a salary of £600 per annum, increasing on Jan, 1, 1907, to £700 per 
annum, Mr, Thomas Bulmer, deputy acccuntant in the controller's 
department, whose present salary is £400 per annum, has been 
appointed, in addition to his present duties, seoretary to the tramwaya 
department, at a total salary of £600 per annum, Mr, A. B. 
Holmes, consulting electrical engineer, has been appointed to under- 
take the same duties of control and supervision with respect to the 
electrical and mechanical departments of the tramways as he now 
performs with respect to the. electric supply department, and 
his salary will be £250 per annum. Mr, Alfred Olough, resident 
electrical engineer, electric supply department, whose present salary is 
£900 per annum, has been appointed resident electrical engineer to the 
tramways department at a total salary of £1,000 per annum, increas. 
ing on Jan, 1, 1907, to £1,100 per annum, 

Bir Alexander Kennedy, F.R.S., has been elected to membership of 


| the Ather eam Club, 


Mr. A. J. L, Plunket, cf the Merthyr E'ectric Lighting and Traction 
Oo., having received an appointment with the Newcastle-on-Tyno 
Electric Supply Oc., has resigned his post as managing engincer to the 


former company, 


The marriage of Mr, Richard Arthur Ohattook (city electrical 
engineer, Birmingham) to Miss Olara Valentine Sieson, of Penrith, 
Oumberland, was solemnised at St, Mary's, Hampstead, on Feb. 14, 
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LEGAL INTELLIGENCE. 


LEWIS AND SALOME v. THE CHARING CROSS, EUSTON, 
AND HAMPSTEAD RAILWAY CO. 


Ina the Chancery Division, before Mr, Justice Warrington, last week. 
the plaintiff: asked for an injanction to restrain the defendants from 
wrongfully interfering with the plaintiffs’ premises, It was explained 
that the plaintiff; were leaseholders of 22, Oranbourn-street, The 
defendant company had secured powers for making a tube railway 
from Charing Cross to Hampstead, the line going along Oharing Cross- 
road. That road intersected Cranburn-street almost at rigat angles, 
and the defendants proposed to make a station at the jnnction of the 
two roads, Under their compulsory powers the defendants were 
entitled to take certain houses, No. 21 being outside the limits of 
their compulsory powers, They, however, acquired No, 21 for extra- 
ordinary purposes, and in pulling it down plaintiffs contended that 
the company interfered with the party structure between No, 21 and 
No, 22, thus jeopardising the safety of the plaintiffs’ house. 

His LonpsuiP said the railway company argued that they were 
entitled by the Building Act of 1893 and the Act of 1848 to demolish 
the building next door. If, in doing so, they interfered with a party 
structure, and did that which they could not as an ordinary owner do 
without giving the reqnisite notice, they said that under their special 
powe-s it did not matter, His Lordship held that, though the Act 
authorised the demolition of a building, it said nothing about inter- 
fering with a party structure. It seemed to him, therefore, that the 
company’s statutory amendments could not be read as authorising 
them to act as they did without giving notice. What the defendants 
had done was to pull down the adjoining building and not to pull down 
or affect in any way the party structure. There was no ground for 
injanction or damages, and therefore the plaintiffs could not obtain 
the relief they askci for. By their letter, however, the defendants 
intended to set up a special right to exemption from the obligation of 
giving notice under the Building Ac, and therefore the plaintiffs had 
some justification in issuing the writ, The action would, therefore, be 
dismissel, without coats, 


WILLIAMS v. SOUTHAMPTON CORPORATION TRAMWAYS. 


In the Nisi Prius Court at the Hants Winter Assiz3s last week, 
before Mr. Justice Bucknill and a common jury, this case was tried. 

According to the pleadings, the plaintiff brought his action for 
damages for personal i: juries, caused on April 10, when a passenger 
on one of the Corporation trams due to the alleged negligence of the 
defendants’ servants. The defendants denied that their servants were 
negligent, and alleged that the plaintiff was guilty of contributory 
negligence, and, further, that he was carried by ticket whereby the 
liability was limited. By his reply the plaintiff said the ticket was 
' not a contract at all, and in any ease was not capable of being relied 
on by the defendants. | ; 

In summing up the evidence to go to the jury, his Lorpsuir said 
there might be a want of sympathy for a corporation because it was 
rich ; but if the jary gave a verdict for the plaintiff he was entitled 
to recover nothing more than the loss he had sustained, and they 
should assess damages which were right and reasonable, He put 
questions to the jury to answer: (1) Were the defendants negligent, 
and did they cause the accident? (2) Was the plaintiff negligent, and 
did he contribute to it? (3) Did the defendants do what was reason- 
ably necessary to bring the condition to the notice of the plaintiff? 
(4) Did the plaintiff have knowledge of the condition in fact? Aud 
(5) was the condition relied on as partof the contract between the 
plaintiff and the defendants ? : 

The jury answered the first question in the affirmative, and all the 
others in the negative, and assessed the damages at £200. | 

On these findings his Lorpsurp said either party could move for 
judgment on notice being given to him, 


— 


LONDON UNITED TRAMWAYS. 


A summons was taken out by the London United Tramways 
to review the taxation of a bill of costs relating to a purchase by the 
company of land, copyhold of the honor and manor of Hampton 
Court, under agreement with a copyholder since deceased, under which 
they were liable to pay the vendor’s costs of title and conveyance as 
provided by the Lands Olauses Act, 1845 (8 Vict., c. 18), Section 82. 
The question was whether the taxing master was right in allowing in 
the taxation a fine and steward’s fees paid on the admittance, as tenant, 
of the customary heir of the vendor, for the purpose of surrendering 
to the use of the purchasers, 

Mr. Justice SwINFEN EADY, in giving judgment in the Chancery 
Court on Friday last, said the question raised was whether the master 
was right in allowing in the taxation the sum of £255. 16s, 6d. paid 
for fine and fees to tre steward of the manor of Hampton Court on 
Dec. 50, 1904. After reviewing the case and comparing it with pre- 
ceding ones of a similar character, he came to the conclusion that the 
summons failed, and must be dismissed with costs, 


MOTOR AND TRAMCAR. 


At the Barnsley County Oourt last week before his Honour Judge 
Raikes, K.O., Thomas R, Stancombe, Leonard C, Grocock, J. P. 
Lawrance, and H. B. Lawrance sued, as joint owners of a motorcar, 
the Barnsley and District Electric Traction Co. to recover £20 in 


respect of damages done to their car by a collision with one of 
defendants’ tramears, $ 


Plaintiffs’ case was that the car was being driven out of the Old Mill 
yard of the Barnsley Gas Oo. by Stancombe. Just as they were 
leaving the yard the tramcar approaching from the direction of 
Barnsley came up and struck the car, doing damage to the amount 
claimed. Ib was alleged that the horn was sounded several times 
before the road was reached, and that when the driver of the tram saw 
the motorcar he did not attempt to stop, but instead of putting on 
the brake waved his hands for the car to get out of his way, The 
plaintifts also alleged that the speed of the tram was so great that it 
was quite impossible to reverse the engine and draw back into the 
yard, the impact occurring whilst the car was standing. - M 

It was argued for the defence that plaintiffs did not give any signal 
of their approach, and that the tram, which was only travelling at the 
rate of four miles per hour, was stopped promptly. 

His Honour gave a verdict for defendants, stating that the driver 
of the motorcar had himself contributed to the accident, 


ACTION FOR DAMAGES AGAINST THE CITY AND SOUTH 
LONDON RAILWAY. | 


In the City of London Court a City assistant named Middleton 
gued the City and South London Railway Co, for damages for personal 
injuries suffered while a passenger. SES 

On Sunday, May 14, at 11 o'clock at night, the plaintiff was a 
passenger on the defendant company's line from the Elephant and 
Castle Station. to Moorgate-street, When the train came in, the 
plaintiff was pushed forward with his child on his arm, and he fell 
down the gap which was between the carriage and the platform. He 
was injured, and for four weeks suffered much pain. 

Mr, IZARD, surveyor, Bloomsbury-square, said that the gap was 
exceedingly dangerous to the public, and that it differed from all the 
other tube railways, 

The defendants’ case was that during the 16 years which the rail- 
way had been open over 160,000,000 people had used the line, and no 
passenger had ever before slipped between the platform and thecarriages. 
The plaintiff should have avoided the accident. 

The jury found for the plaintiff, and awarded him £8, 103. as 
damages. 

Judge LUMLEY SMITH: I think he is very lucky to have got any: 
thing at all. He will get the £8. 10s, but no costs, as ib is a High 
Cou t action remitted here for trial, and less than £10 is recovered, 


CLAIMS AGAINST THE CARDIFF CORPORATION. 


At Cardiff County Court on Feb. 8, before Judge Owen, Samuel 
Hall, draper, High.street, Cardiff, sued the Cardiff Corporation for 
£18 damages to a cart alleged to have been caused by a tramcar on 
Oct. 50. His Honour said there was the usual conflict of evidence in 
that case, but ib seemed to him that the case for the plaint:ff had been 
abundantly made out. He referred to the evidence that the cart was 
going slowly across the road, and the driver of the car seemed to be 
in a state of agitation, He was doubifal whether to pull up or not, 
and, following the wrong impulse, the collision took place, He gave 
judgment for the plaintiff, 

Oa the following day another action was brought against the Cor- 
poration, this time for irjuries received when getting off a tramear. 
After hearing arguments on both sides, his Honour gave judgment for 
the plaintiff, assessing the damages at £15 with costs, 


VALUATION OF THE HAWICK ELECTRICITY WORKS. 


At a Lands Valuation Appeal Court held in Edinburgh on 
Thursday, Feb, 8—Lord Low and Lord Dundas presiding—the appeal 
of the Hawick Parish Council against the valuation by the magistrates 
of the local electric works was heard, | 

In this appeal Hawick Parish Council asked that the valuation by 
the magistrates of the electric works and mains at Hawick, belonging to 
the Urban Electric Supply Co. should be increased from £800 to 
£1,450. The works were valued by the magistrates at £400, and the 
mains in the burgh at the same figure. The appellants submitted that 
each of these subjects should be valuel at £675. They contended 
that in aseessing the yearly rent or value regard must be had to the 
capital expenditure as well as to the profits of the preceding year. The 
magistrates held it proved (1) that in an electrical undertaking like 
the pretent there was a large amount of plant and machinery, both 
heritable and movable, which was perishable in the using; (2) that 
the expenditure required for keeping up and repairing such plant and 
machinery might vary considerably from year to year; (3) that the 
capital required by a tenant might be fairly estimated at £14.378 ; 
and (4) that having regard to the gross revenue hitherto earned by the 
company, and making reasonable allowance for such expenditure as 
would have to be borne by a tenant working the undertaking, the 
rent at which one year with another the premises in their actual state 
might reasonably be expected to let from year to year was at present 
£800. They accordingly fixed the valuation at that sum. The 
grounds of that decision were that, in estimating what rent could be 
obtained for such an undertaking. it was necessary to take into account 
that a tenant would have to bear at least a large proportion of such 
expenditure on plant and machinery, both heritable and movable, and 
that the actual expense of repair for the past two years should not, in 
the circumstances, be regarded as determining the expenditure required 
one year with another, and that in place thereof there should be 
included a sum representing the estimated annual average for repairs 
and depreciations, For the appellants it was submitted that, as the 
company had only been working two complete years, the profits 
principle did not form a reliable criterion by itself, The percentage 
or con ractor’s principle must, therefore, be taken into consideration 
as an element in fixing the probable rent, On whichever principle the. 
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rent was calculated, the sum proposed by the appellants was the 
lowest at which it could be reasonably assessed. The result brought 
out by the company, showing a rent of £340 for heritage costing over 
£40 000, was sufficient to prove that it was based on an erroneous 
principle, The company replied that the only true method of arriving 
at the annual value was to consider what a tenant wou'd give, and, 
therefore, the profits principle was the correct one. They explained 
that, although the rent brought out by them was only £340, they had 
submitted to a rental of £800 on account of the subjects being new 
and not fully tested as to output. 
Judgment was reserved, 


BURTON AND ASHBY LIGHT RAILWAY. 


A dispute having arisen as to the amount of compensation to be 
awarded to Mr, Edward Birch, of Newhall, for the acquisition of 
60 yards of land, together with the rebuildirg of the boundary wall 
and consequential damage, the matter was referred to Mr, W, G. S, 
Rolleston, of Leicester, who has awarded the sum of £154, 


COMPANIES’ MEETINGS AND REPORTS 


GIANTS CAUSEWAY, PORTRUSH, AND BUSH VALLEY 
ELECTRIC TRAMWAY. 


The annual meeting of the proprietors was held in the offices of the 
Oompany, Portrush, Dr, Anthony Traill, J.P., presiding. 

Mr. Daniel Fall, secretary and general manager, submitted the 
report, from which it appeared that the receipts of the past year 
amounted to £5,934, 5s. od., againsy £3,616, 12s, ld. in 1904, and 
£5,576. 17s. ld. in 1903, The number of passengers carried had 
increased to 128,546, from 119,876 in 1904, and 108,154 in 1903. 
The credit balance or net profits on the year’s working was £1,783, 2s., 
against £1,479, ls, 9d, in 1904, and £1,241. 14s. 81. in 1905. The 
number of miles run by electricity had increased to 29,347, from 
28,489 in 1904, and 22,954 in 1903. The steam milcs had increased 
from 5,803 to 6,600 during the year. The outstanding debt againat 
the net revenue, which was £2,702 at the end of 1902, had been 
reduced in the succeeding years to £2,550 in 1905, £2,156 in 1904, 
and now to £1,455 at the close of 1905,  Oat of the balance of 
£1,783, 2s, the directors had paid 4 per cent, on £13,750 debenture 
stock, and 4 per cent, on the mortgage of £10,000 borrowed for the 
construction of the Oauseway extension, in addition to the large 
reduction of the old debt above referred to, 


NORTH-EASTERN RAILWAY. 


The one hundred and fourth half-yearly general meeting of the 
proprietors of the North-Eastern Railway Uo, was held at York on 
Friday, 9th inst, 

The Right Hon, J, L. WHARTON, deputy chairman, presided, and, 
in moving the adoption of the report, said the receipts during the past 
half-year enabled them to recommend an additional 4 per cent, above 
the amount of dividend paid in the corresponding half of the past year. 
There had been a small increase of £3,196 in passenger t:affic, The 
directors recommended the payment of a dividend of 64 per cent, 
absorbing the sum of £981,505, and leaving a balance of £49,000 to 


be carried forward. Their further experience of electric traction on 


suburban lines in Newcastle and district had been entirely favourable, 
In the last half-year of 1905 with steam traction they had 2,844,000 
bookings, and in the corresponding period of 1905 with electric traction 
they had 3,548,000, an increase in round figures of 25 per cent. The 
gross amount of money earned in the whole of 1905 with steam traction 
was £129,000 ; in 1905, with electric traction, they earned £151,000. 
"The running expenses in 1903 were £42,761 ; in 1905, running twice 
the number of trains, the expenses were £47,779. The running cost 
per train mile, including all repairs of rolling-stock and full deprecia- 
tion of rolling-stock, had been with electric traction about 63d. per 
‘train mile, as compared with 1s, 24d. per train mile under steam con- 
ditions, Sir George Gibb, the general manager, was leaving them to 
fill a very important post in the Metropolis, and what was the loss of 
the North of England would be the gain of the Londoner. Sir George 
we mee day been elected unanimously a member of the North-Eastern 
Board. 

The report was adopted. d 

At a meeting of the board of directors of the Company, the Right 
Hon. John Lloyd. Wharton was elected chairman of the board of 
directors, and Mr. Henry Tennant and Lord Knaresborough were 
elected deputy chairmen. 


GREAT NORTHERN AND CITY RAILWAY. 


The fifteenth half-yearly meeting of this Company was held on 
Thursday, Feb. 8, at the Westminster Palace Hotel, 

The Earl of LAUDERDALE presided, and in moving the adoption 
of the report said the gross traffic for the half-year had been 7,383,383 
passengers, against 5,929 641 for the corresponding period of last year, 
. giving an inorease of 245 per cent. There had been an average 
increase of 8.000 passengers per day throughout the -whole of the six 
months. At the beginning of the half-year it was 12,000 per day, 
and at the end 6,000. The weather during the autumn and winter 
had been more or less unfavourable to the encouragement of traffic on 
the railway, for it was found that cold weather brought more passengers 
thán even wet. The traffic from July 1 dropped slightly week by week 
until the middle of August, since when it had risen continuously until 


the close of the year, and was still rising. In January last year they 
carried 1,122 672 passengers, in January this year 1 219,915, thus 
giving an increase of 8 66 per cent, It was intended to shorten 
the interval between the trains from 24 to 2 minutes during 


the busy periods in the morning and the evening, Six of 
the new cars had been delivered, and it was expected 
that the balance would be ready during this month. These 


cars were fireproof, and, with the exception of a few hardwood mould- 
ings, were made entirely of steel, aluminium, or metal. They were 
the first on any tube or underground railway which were not provided 
with hand-straps. The gross revenue had been £45,711 for the half. 
year ended Dec, 31 last, against £36,509 for the corresponding period 
of the previous year, and £46,239 for the half-year ended June 30 last, 
An item of capital expenditure of £22 557 was for additional electrical 
equipment and power-house and generating plant for extension to 
Finsbury Park in one direction and to Lothbury in the other. A 
farther sum of £50 000 for the extension to Finsbury Park was being 
provided for by the Great Northern Railway under agreement. The 
result of the revenue accouat was that they carried down to credit 
£22 441, as against £14 189 for the corresponding half-year of 1904, 
and £21 533 for the half-year ended Jane 30 last. Of the gross 
receipts 50 per cent. had been retained by the contractors under their 
agreement, and the directors expected to work the railway at a figure 
which would not exceed this limit after they took it over in February, 
1907, That the railway had dealt with such a large amount of traffio— 
nearly 15 millions—during the past year showed that it stood well in 
popular favour and was well equipped. 

Sir Henry BURDETT seconded the adoption of the report, which 
was at once agreed to, 


LIVERPOOL OVERHEAD RAILWAY. 


The half-yearly meeting was held at Liverpool on Tuesday, Sir 
William Forwood presiding. 

The CHAIRMAN said he regretted to announce that the accounts 
were not satisfactory. (For an abstract of the report and balance-sheet 
see Electrical Engineer, Jan. 9.) During the half-year the Company 
had encountered a new and serious competition from the electrical 
service inaugurated by the Lancashire and Yorkshire Railway Oo, 
between Liverpool and Southport, and there had been a transition from 
a uniform charge to all their stations to a differential system of fares. 
While they had suffered severely from this competition, they had not 
yet had time to resp the benefit which they hoped would come to them 
from the alteration in fares, and they had not so far had the full 
advantage of their connection with the Seaforth Station of the Lanca- 
shire and Yorkshire Railway, opened in July last, In the aggregate 
they had carried more passengers during the half-year as com- 
pared with the corresponding period of last year, but they had 
lost both in first and third class traffic, and their gain had 
been entirely in workmen’s special return tickets, The expendi- 
ture had increased. Rates bore very heavily upon them; it was 
a cruel injustice that they had to pay them while the tramways 
paid nothing, With the view of economising, the directors were con- 
sidering the advisability of closing four of the smaller stations where 
traffic was very light, This was one of the suggestions made by Mr, 
Jenkins, the general manager of the City and South London Railway, 
who had been engaged to examine the line and report. The local 
traffic to Seaforth at the extreme north end of the line had been 
steadily improving since the 10-minute service was started, and the 
Dingle Station at the south end, where, owing to tramway competi- 
tion, their receipts had for some time fallen away rapidly, had during 
the past two years recovered its traffic. He felt, however, that they 
had now reached the limits of competition, and that there was still a 
future for the Overhead Railway. 

A number of questions having been answered by the Ohairman, 
the report was adopted. 


ST. JAMES’S AND PALL MALL ELECTRIC LIGHT. 


The ordinary general meeting was held on Tuesday at Carnaby: 
street Central Station, Golden-tquare. 

Mr. WALTER LEAF, who presided in the absence of Colonel Eustace 
Balfour (chairman of the Company), explained the reasons for the 
Board's not being able to recommend this year the payment of the 
usual bonus in addition to the dividend of 10 per cent. on the ordinary 
shares. About 15 months ago the Board considered that the 
time had come to apply a second time for the larger powers 
originally asked for, and the Central Co., in which this Qom- 
pany and the Westminster Electric Supply Corporation were 
jointly interested, promoted a Bill for that purpose, They were, . 
however, met by formidable opposition in the shape of the 
ambitious scheme of the Administrative County of London Oo., 
with the result that so much of the Central Co.'s scheme as 
related to the bulk supply of electric energy in the West-end was 
defeated in Parliament, though certain useful extensions of power 
were accorded to them, In the present session of Parliament they had 
decided to limit their own action to promoting a Bill under the title 
of ‘The West London Electric Undertakers’ Association," to enable 
themselves, the Westminster, the Kensington and Knightsbridge, 
and the Notting Hill Companies to link up their respective districts 
for the purpose of bulk supply. They regretted that among the other 
schemes which they would have to deal with was the Bill of the 
London County Oouncil, which recent political events had now 
brought into the first place, The whole matter had become so com- 
plicated, and was of such great importance to the future of the 
London electrical industries, that it was open to question whether it 
could be properly dealt with except by a Royal Commission, or 
some similar body, empowered to consider comprehensively the whole 
supply of the Metropolis, Although the Company had. supplied 
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during the 13 months about 300,000 units in excess of the number 
supplied in the previous year, their net revenue from the sale of elec- 
tricity had been £5,000 less, and the average cost to their consumers 
had been reduced from 3 ‘7d, to 3°44, per unit, They must this year bə 
prepared for a further parliamentary fight with its contingent expense, 
and some additional reduction in the rate for power supply, Against 
this there was the prospect of a continuous growth in the business, and 
the Board looked forward with confidence to the future, He concluded 
by moving the adoption of the report (copy of which appeared in our 
issue of the 9th inst.), which was seconded by Sir Jonn H, Morzis, 
and agreed to, 

The resolution passed on the 22nd ult., approving the Bill referred 
to by the chairman, was confirmed. 


WATERLOO AND CITY RAILWAY. 


Sir Charles Scotter presided on Tuesday over the half-yearly general 
meeting of this Company. 

In moving the adoption of the report, the CHAIRMAN said there had 
been about 52,C00 less passengers carried as compared with the corre- 
sponding period of 1904, but against that there had been more season 
tickets issued, When they took into account the number of journeys 
made by the season-ticket holders, the decreise of passengers carried 
was only about 25,000, and they must also make allowance for two 
less working days in the past half-year than in the corresponding half. 
year of 1904, As they carried about 10,000 to 12,000 passengers a 
day, that would account for the apparent decrease in the passengors, 

` Mr, A, F, GovzrT seconded the motion, 

The CHAIRMAN said the question cf running Sunday trains had 
been carefully gone into by the officials, and it was reported that it 
could not be worked ata profit, Ib would cost £20 to run trains on 
Sunday, and they could not get that out of the receipts, 

The resolution was agreed to, and a dividend of 34 per cent, per 
annum on the ordinary stock was declared. 

A resolution was carried approving of the sale to the London and 
South-Western Railway of the undertaking on terms to be agreed, 


CHARING CROSS, WEST END, AND CITY ELECTRICITY 
SUPPLY. 


The report of the directors of this Company for the year ended 
Dec, 51, 1905, t» be submitted at the meeting on the 19th inst., states 
that there has been a large increase in the demand for energy for 
motive power and heating, and, in addition, the demand for lighting 
has been well maintained, As regards West End undertakings, the 
Company has now connected to its mains a total equivalent of 
455,285 8.6. p. lamps, which is an increase of 43,622 upon last year's 
figures. The total includes 349,630 in lighting and heating apparatus, 
and 103,655 (4,146 h.p.) in motors, The total mileage of mains now 
laid amounts to 347, The directors some time since decided to 
convert the steam generator station at Maiden-lane into a motor- 
generator and battery station, and the necessary reconstruction of the 
buildings has been completed, This has involved the sale of the old 
plant, but the result is to double the capacity of the buildings, The 
difference tebween the cost and selling prices of the old plant has been 
written off through depreciation account, The revenue from sales of 
current for 1905 amounted to £127,787, as against £122 877 last year. 
The balance of the net revenue account is £47,686, and it is now pro- 
posed to pay a dividend on the ordinary shares at the rate of 5 per 
cent, for the year, carrying forward £9,686. As regards the City 
undertaking, the front portion of the site at Fenchurch-street has been 
let on building lease to substantial tenants, The Oompany haa now 
conReGbed to its City mains the total equivalent of 731,209 8.c.p. 
lamps, which is an increase of 70,128 upon last year's figures, The 
total includes 274,509 in lighting and heating apparatus and 96,700 
(3,868 h.p.) in motors, The total mileage of mains now laid 
amounts to 286. The gross revenue from sales of current during 
the year 1925 amounted to £92 210, or £13,779 in excess of 1904. 
The balance of net revenue account shows a profit of £8 353, 
which has been applied towards payment of the £18 000 required 
for dividend on the preference shares, leaving £9,646, which has 
keen advanced by the West End undertaking under its guarantee, 
The 5 per cent, City undertaking debenture bonds will mature on 
July 15, 1906, at par, An exhibition of a permanent character, 
designed to illustrate the various commercial and domestic uses to 
which electric energy can be applied, has been opened at the Com- 
pany's sub-station, 85, Fenchvrch-street. The Bill promoted by the 
Company in the last session of Parliament for further powers to enable 
ib to supply electric energy for railways, tramways, and power over a 
large area did not pass, The directors have thought it advisable to 
reintroduce a Bill for these purposes this session, A special resolution 
approving the proposed Bill was passed at an extraordinary general 
meeting held on 31st ult., and will be submitted for confirma- 
tion at a further extraordinary general meeting to take place 
immediately after the annual general meeting, 


LONDON ELECTRIC SUPPLY. 


The directors’ report for the year ended Dec, ól, 1905, to be 
submitted at the meeting on the 22nd inst., states that the profit on 
working for the year is £78,721, to which has to be added interest on 
deposit and the amount brought forward, £2,614, less expenses 
incurred in Parliament last session—namely, 
of £79,589. Oat of this interest on debenture stock to Dec. 31— 
namely, £14,975—has been paid, leaving a balance of £64,413, 
The directors propose to pay a dividend of 4 per cent, on the ordi- 
nary shares for the year, placing to reserve account (making a total of 
£50,000) £25,000, to provision for contingencies (making a total of 


| interests of the toll-gate owners and other important bodies, 


£1,916—making a total. 


£10,000) £5,000, and carrying forward £3,141, The supply of current 
for power and lighting has been efficiently maintained during the year, 
and the decrease in the cost of production—namely, over 20 per cent.— 
has more than fulfilled anticipations, The number of units sold 
during the year amounted to 13,042,932. as compared with 10,531,785 
during 1904, The capital expenditure for the year was £42,042, and 
was principally in connection with the two new low-tension stations 
erected in Southwark and Deptford, and the mains thereof. Plant and 
machinery have been maintained out of revenue, The directors have 
entered into a further agreement with the London County Council, for 


| a period of three years, for supplying power to the Council's tramways 


at the expiration of the existing agreement, Other negotiations are 
in progress for large power contracts, The directors have deposited a 
Dill in the ensuing session of Parliament for conferring farther powers 
upon the Company ; and, at the conclusion of the general business, a 
special meeting will be held for the purpose of confirming the special 
resolution in respect thereto, passed unanimously at an extraordinary 
general meeting held on the Ist inst, 


IMPERIAL TRAMWAYS. 


The report of this Company for 1905, to be submitted at the meeting 
at Bristol on the 17th inst., states that the gross receipts of the 
Middlesbrough, Stockton, and Thornaby electric tramways amounted 
to £51,587, and the number of passengers carried was 9,935 876, com- 
pared with totals of £51,097 and 9,818,349 in the preceding year, 
The net profit for the year, £16,824, also shows an increase. The 
work of constructing the extensions at Middlesbrough, recently 
authorised, has not yet been proceeded with, as up to the present satis- 
factory arrangements have not been concluded for dealing with n: 

e 
operations of the Oorris Railway Oo, during the year have been adversely 
affected by the great depression in the slate trade prevailing throughout 
North Wales, Both goods and passenger receipts show a decrease as 
compared with the corresponding period, and although the working 
expenses have been kept down to the minimum, the profits for the 
year are lower than heretofore. The Company's holding in the 
London United Tramways (1901) Limited remains at 44,446 fally- 
paid 5 per cent. preference £10 shares, and the dividends received in 
respect thereof for the past year amount to £21,111. The Company's 
net revenue account for the year shows an available balance of 
£41,647, and after payment of interest on the debenture stock for the 
whole year, and interim dividends on the preference and ordinary 
Shares in respect of the half-year to June 30 last, amounting together 
to £26,125, it is proposed to appropriate the balance as follows: 
dividend at 6 per cent, per annum on the preference capital (paid on - 
Jan, 1 last), £5,700; final dividend at 10 per cent, per annum 
(making 9 per cent, for the year) on the ordinary capital, £9,500; 
and to carry forward £322, The reserve fund now amounts to 
£122 871. 


YORKSHIRE ELECTRIC POWER. 


The report of this Company, to be submitted at the meeting at 
Leeds on the 27th inst., states that the experience of this period has 
demonstrated conclusively that the purposes for which the Company 
has been formed are fully justified. Authorities holding provisional 
orders, who are themselves undertaking the distribution of electricity, 
have seen the advantages of the Oompany’s supply in their districts, 
The Corporation of Padsey and the Urban District Councils of 
Mirfield, Liversedge, and Ravensthorpe have already consented 
to the Company supplying power users in their area, and negotia- 
lions are proceeding with several other local authorities to this 
end. Agreements have been made with colliery proprietors, textile 
manufacturers, and other power users requiring approximately 
1,600 h.p. The generating station at Thornhill is now in 
thorough working order. Underground cables to the extent of 65 
miles have been laid and brought into use to the end of 1905, and 
further extensions of mains have been ordered. The constructional 
work in connection with the Company’s first station having been.com- 
pleted, and the business of supply to consumers entered into, the 
directors have decided that for the present, during the early period of 
development, they will forego £600 out of the £1,100 per annum 
voted to them by the shareholders for their services and travelling 
expenses, At the meeting of the shareholders held at Ravensthorpe 
on Sept. 26 las, resolutions were passed to sanction the borrowing by 
the Company of a sum not exceeding £80,000 by mortgage or by the 
issue of debenture stock. No money has yet bsen raised under this 
nuo but an issue of debenture stock is contemplated at an early 

ate, ` 


NORTHAMPTON ELECTRIC LIGHT AND POWER. 


The report of this Company for 1905, to be presented at the meeting 
on the 20th inst., states that there were 6,335 lamps and motors con- 
nected during the year (motors being reckoned in the equivalent of 
8-2.p. lamps), making a total of 55,766 of 8 c.p. The motors, reckoned 
in horse-power, have increased from 3514 to 500. Of these 6561 h.p. 
are hired from the Company. The separate consumers have increased 
from 801 to 901. The output in units during the year was 706,590, 
an increase of 24 per cent, over the previous year, Ib ia satisfactory 
to note that a large portion of this increase is represented by 
current used for motive power. On March 31 last the directors 
paid to the holders of the 6 per cent, preference shares out 
of the surplus revenue of the Oompany the £800 bonus and 
interest due to them in accordance with the special resolutions passed. 
by the shareholders in November and December, 1904, and confirmed 
in January, 1905. The £1,000 which still remains to be paid to the 


holders of the old '' first issue " ordinary shares will be paid as soon 
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as the directors have sufficient surplus revenue to meetit. A further 
sum of £1,800 is added to the depreciation account, in addition to 
£90 which has been written off motors, The accounts show £1,964 
available for dividends, After paying thereout £625 to mect the haif- 
year’s dividend on the 5 per cent. preference shares, it is recommended 
that £988 te applied in paying a dividend of 54 per cent. for the 
half-year on the ordinary shares (making 5 per cent. for the year), and 
that the balance, £350, be carried forward. 


GREAT NORTHERN, PICCADILLY, AND BROMPTON 
RAILWAY. 


Tke report of this Company for the half-year ended Dec, 31, 
1905. states that capital expenditure durivg the half-year amounted 
to £578,643. The estimate for the current half-year is £700,000. 
The progress of the works during the past half-year has been satis- 
factory. The Bill promoted by the Company in the last session of 
Parliament received the Royal assent on Aug. 4, 1905, Under this 
Act further capital powers to the extent of £330 in shares, with 
£110,000 borrowing powers, are authorised. The rent due up to 
Dec. 51, 1905, from the Underground Electric Railways Oo, of 
London under the terms of the agreement for lease dated Jan. 13, 
1903, permits of a dividend at the rate of 4 per cent, per annum, 


MIDLAND RAILWAY. 


The report of the directors made up to Dec, 51 states that the con- 
tracts for the permanent way and the electric cables for the Burton 
and Ashby light railway are nearly completed. The generating station 
buildings at Swadlincote are roofed in, and the machinery is being 
erected, ‘The cars are ready for delivery, and the other parts of the 
works are well in hand, The directors recommend a dividend of 
£2. 178. 6d, on ordinary stock, and £1, 5s. on each £100 preferred 
converted ordinary stock, and £1, 12s, 6d, on each £100 deferred 
converted ordinary stock. 


NATIONAL ELECTRIC SUPPLY. 


At the annual meeting of this Company at Preston on Friday, 
Feb. 9, the chairman (Mr. J. Booth) stated that the income had 
increased from £21,700 to £22,700, but the expenditure had also 
increased, and after careful consideration the directors recommended 
a dividend of 7s, per share, Many of the largest London electrical 
companies were recommending smaller dividends, but he firmly 
believed theirs was only a temporary reduction. Dividends of 4 per 
cent, on the preferred shares for the year and 43, on ordinary shares 
for the half-year, making 7s, for the year, were declared, 


NATIONAL TELEPHONE. 


The report for the half-year ended Dec. 51 states that the income 
accrued in respect of the business of the half-year amounts to 
£1,125 978, as compared with £1,033,706 for the corresponding period 
of 1904, being an increase of £92.272, The working exp2nses amount 
to £647,846, an increase of £56,210. The net result for the half year 
(after deducting the Post Office royalties amounting to £105,866) is a 
profit balance of £372.265, as compared with £346,875 for the corre- 
sponding period of 1904, being an increase ot £25,590. The rentals 
carried forward for unexpired terms of running contracts amount to 
£972,500, as compared with £889,577 at the corresponding period 
of 1904, being an increase of £82,922. Oat of the available 
balance of £285,108 the Board recommends the payment for the 
half-year of a dividend at the rate of 6 per cent. per annum on the first 
and sesond preference shares, 5 per cent, per annum on the third pre- 
ference shares, 6 per cent, per annum on the preferred stock, and 5 per 
cent, per annum on the deferred stock, less tax in all cases. The 
Board also proposes to transfer £125,CO0 to reserve, and to carry 
forward £9,858. The sum cf £497,962 has been expended on capital 
account during the half-year in the erection of 24,179 additional 
exchange and private stations and in the construction of under ground 
works, The Board anticipate that there will be considerable develop- 
ment in the business of :he Company during the next few years, and 
proposals will, therefore, be submitted to the shareholders for an 
increase in the capital, In their report for the half-year ended 
Dec. 31, 1904, the directors stated that ''the Board, after pro- 
tracted negotiations, have arrived at an agreement with the Poat- 
master-General for the sale to him on Deo. 31, 1911, of the under- 
taking of the Company, which agreement is subject to the approval 
of Parliament.” During the last session of Parliament this agree- 
ment was considered by a Select Committee of the House of Commons, 
who reported in favour of the sgreement with modifications, scme of 
which the Board accepted. With regard to one important recom- 
mendation of the Select Committee relating to the positicn of the 
Oomauy's employós upon the transfer of the undertaking after 
Dec, 21, 1911, the Postmaster-General in the House of Commons on 
behalf of the Government made the following statement: ''The 
Postmaster.Gereral will take into the service of the Post Office the 
servants and officers of the Company who have been not Jess than two 
years continuously in the service of the Company on Dec. 51. 1911, and 
such officers and servants shall erjoy the advantages and be subject to all 
the conditions of the rank or grade to which they are admitted in the 
game manner as other officers and servants of the Post Office in that rank 
or grade, This undertaking does not apply to the general manager or 
to officers of the company in receipt of £700 per annum or upwards,” 
The agreement came into force on Aug. 31, 1905. It is a matter of 
satisfaction to the Board that, as the outcome of the consideration of 
the agreement by the Select Committee and by the action of the 


Postmaster-General, a reasonable arrangement has now been mado — 
with respect to the great bulk of the ocffisers of the Company, for 
which the Board have throughout the negotiations earnestly striven, 
As regards the limited number of the staff to whom the Postmaster- 
Ger cral’s undertaking does not apply, and others not coming within 
such undertaking, the Board propose to forthwith establish a fund 
from the revenues of the Company applicable, in their discretion, to 
comrensation in these cages, | 


SHANGHAI ELECTRIC CONSTRUCTION. 


The report of this Company states that the total number of shares 
allotted is 320 of £1,000 each, of which 517 shares have been allotted 
payable wholly in cash, and three shares have been allotted as fully 
paid. up, in part payment of underwriting commission, as stated in 
the prospectus of the Company. The total amount of cash received 
in respect of the shares issued wholly for cash is £63 400, being the 
full amount of application and allotment moneys, Payments have 
amounted to £53,520. Preliminary expenses are estimated at £26 000, 
including underwriting commission, of which £3,000 is payable in 
fally-paid shares, : 


GREAT WESTERN RAILWAY. 


The report of the directors for the half year ended D:oc. 51 states 
that the generating station at Park Royal and the other works in con- 
nection with the electrification of the Hammersmith and Oity Railway, 
including the provision of new rolling.stock, are well advanced, The 
harbours at Fishguard and Rosslare and the new lines under construc- 
tion in connection with the Fishguard and Rosslare route are nearing 
completion, Of the three steamers to be placed on the service the 
"St, George” and '' St. David” have already heen launched, aud will, 
with the ''8t, Patrick,” be delivered to the Fishguard and Rosslare 
Co. about the'middle of the year. A vote of the proprietors will be . 
asked for expenditure to the amount of £1 595,000, including £100,000. 
for rolling. stock in connection with the electrification of the Hammer- 
smith and City Railway, The directors have to record with deep 
regret the death, in November last, of Mr. Charles Grey Mott, who 
had been a director of the Company since 1868. The Hon, Algernon 
H. Mills has been elected a director in the place of Mr, Mott. A 
dividend at the rate of 7 per cent. has been declared. 


METROPOLITAN DISTRICT RAILWAY. : 


The report of this Company for the half-year ended Deo. 31, 1905, 
to be submitted to the meeting on the 19th inst, shows total 
receipts for the helf-year £203 509, an incresse of £6 092. Working 
expenses have bsen £144 076, an increase of £29863 The revenue 
account shows a profit of £59 433, a decrease of £25,771. The total 
number of passengers carried during the half-year has been 2 220,631 
in excess of the corresponding period of 1904. The abolition of second- 
class bookings has, however, involved the transference of a very large 
number of passengers from second to third class; and this fact, 
coupled with the partial suspension of season ticket bookings. has 
caused a serious loss of revenue, E'ectric traction was partially com- 
menced on July 1 last, but the entire substitution of electricity for : 
steam was not completed until the month of December, The unavoid- 
able continuance of steam working concurrently with elestric traction 
nob only involved special expenditure, but also delayed the completion 
of the automatic signal installation, dislocated the train services, and 
prevented the running of a sufficient number of trains during the rush 
hours to provide for any substantial increase of traffic, These 
exceptional and adverse conditions of working during the half-year 
prevented the Company from realising to any material extent the 
advantages to be expected from the adoption of electric traction. The 
amount necessary to meet the Company's fixed charges (including 
interest upon an additional sum of £300 000 debenture stock, as com- 
pared with the corresponding half of last year), and to pay to the 
4 per cent, guaranteed stockholders a dividend at the rate of £1. 21, 6d. 
per cent, per annum is insufficient by £26613. The directors are 
advised that the Company has power to charge this deficiency to capital 
account, The total cost cf the electrical equipment and installation, 
including 434 cars, was up to Dec. 31 last £1,677 000, exclusive of 
discount on stock issued in payment thereof. It is estimated that 
subsequent outlay, including 70 additional cars, will be £235 000, 
Power is being taken in the Company’s Bill now before Parliament to 
provide the necessary capital for this purpose. The directora have 
‘with very great regret to report the death of Mr, Oharles T. Yerkes, 
the chairman of the Company. They have appointed as the successor 
to Mr. Yerkes, Sir George S. Gibb, the general manager of the North- 
Eastern Railway. Sir George Gibb will undertake the duties of 
managing director aa well as the chairmanship of the Company. The 
account of the Metropolitan and Metropolitan D's'rieb City lines and . 
extensions show net revenue £9.225, a decrease of £1,685, 


BRISTOL TRAMWAYS AND CARRIAGE. 


The report of this C^mpavy for 1905 states that gross receipts for 
the year amount to £256,711, and working and general expenses and 
renewals are £171,661, leavirg a net revenue of £85,(80. It is prc- 
posed to pay a final dividend at the rate of 94 per cent. per annum, 
making 9 per cent, for the year, adding to reserve for contingencies 
fund £12 053. Interest on investments has been carried to credit of 
contingencies fund, and the values of the investments having been 
adjasted to market prices at Deo. 31 last, the reserve fund then 
totalled £161,405. 7s. 6d. The Company's investments have thus 
been increased by £25,503 during the past year, and with the addition 
now proposed will be further augmented to $173,458. The total 
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"number of passengers carried during the year on the Company's cars 

and omnibuses was 45,294,177, Since the close of the year under 
review the directors have arranged for the introduction of services of 
motor omnibuses in conjunction with and as feeders to the electric 
tramways, The operation of permanent routes to Clifton, Westbury- 
on-Trym, Thornbury, Kelston, and Saltford has already been com- 
menced, and further similar services for the acccmmodation of other 
districts in and around Bristol are in course of preparation. 


NEW COMPANIES REGISTERED, 


Electrical Improvements, Limited,—Registered Feb. 5. Capital 
£2,000 in £1 shares, Object: to acquire certain inventions relating 
to improved methods of electrically turning on and lighting up street 
and other gas lamps; to acquire from W, Pare certain patents relating 
to the said inventions, and to carry on the business of electricians, 
mechanical and general engineers, produces and suppliers of elec- 


tricity, motive power, and light, etc. No initial public issue, Regis- 
tered office: 44, Parliament-street, Nottingham. 
Dynamic Syndicate, Limited,—Registcred Feb, 2, Capital 


£12,500, in 1.200 5 per cent, cumulative preference shares of £10 each 
and 6,000 ordinary shares of 1s, each. Object: to acquire any patents 
and inventions relating to the production, treatment, storage, applica- 
tion, distribution, and use of electricity, and to carry on the business 
of suppliers of electric light and power, electricians, mechanical 
engineers, garage keepers, manufacturers of electric cars and vehicles, 
&s. No initial public issue, Registered office: 6, Broad-street-place, 

Buenos Ayres Central Railway Co, Limited, — Registered 
Feb. 10. Capital, £500 000 in £10 shares, Object: to acquire all 
or any of the rights and benefits under a concession granted to 
Enrq^e Lavalle and Co, by the,Government of Buenos Ayres for, 
inter alia, the construction and working of a railway which, starting 
from Barracas-al-Sud, may proceed by Neuve de Julio and terminate 
at Adolfo Alsina, with a gauge of 1m. and with an extent of 520 km., 
and to carry on the business of constructora and proprietors of rail- 
ways, tramways, and other means of communication, etc. No initial 
public issue. 

Tramways Construction Syndicate, Limited,—Rogistered 
Feb. 5. Capital, £6,000 in £lshares, Object: to construct, improve, 
work, lease, or control electric, steam, and other tramways and rail- 
ways, motor "buses, motors, and electrical storage, power, and lighting 
works in any part of the world, and to carry on the business of carriers 
of passengers and goods, electrical engineers, electricians, contractors, 


manufacturers of and dealers in tramway, railway, motor, electric, . 


magnetic, galvanic, and other apparatus, eto, 
Registered office : 22, Staines-road, Ilford, 

New Electric Rifle and Target Co., Limited.— Registered 
Feb. 2. Capital, £16,000 in £1 shares (6,277 A. 5,600 B, and 
4.125 O). Object: to acquire the undertaking of the Auto-Electric 
Rifle and Target Co., Limited (incorporated in 1903), to adopt an 
agreement between R, J, Combin (for the vendor company) and J. G. 
Main (for this company), and to carry on the business of manufacturers 
of and dealers in auto-electric rifles, targets, and target apparatus of 
all kinds, No initial public issue, | 


No initial public issue. 


Liens Registered. 


Bath Electric Tramways, Limited. —4A trust deed dated Dec. 28 
1905, securing £7,000 first mortgage debenture stock (supplemental 
to a trust deed dated Dec. 6, 1904), has been registered. Property 
charged: the further undertaking of the company authorised by the 
Bah Electric Tramways (Light Railways Extensions) Order, 1906, 
and all permanent ways, stations, car-sheds, dex dts, rolling-stock, 
plant, and machinery used in connection therewith, The trust deed 
also constitutes further security for £135,000 like stock secu-ed by 
the principal trust deed. 


APPOINTMENTS VACANT. 


Professor of Electrical Engineering, Armstrong College, 
Newcastle-on-Tyne Applications by March 1. See advertisement, 


Two Assistants, Electrical Engineering Department, City and 
Guilds of London Institute Central Technical College, Applications 


to Prof. W. E. Ayrton, F.R.S. See advertisement, 


_ Electrical Engineer, tramway and lighting undertaking in the 
North, Salary o commence £300 per annum. Applications to 
Tramways, Box No, H 33, Electrical Engineer Office. See advertise- 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Hornsey.—The Town Oouncil invite tenders for cables and cable 
fittings, Tenders by Feb, 26. i 


Pilsen. —The Austrian State Railways invite tenders for the electric 
lighting ofthe station in Pilsen, Tenders by March 6, 


Madrid —The Direccion-General de Obras Publicas invite tenders 
for an electric railway project in Barcelona, Tenders by March 31, ° 


_Valenciennes,—DLow-tension boiler. See the Paris Journa des 
Lreveus publics, Jan, 21, Tenders to the Mayor at the Town Hall, 
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Brussels, —Tenders are invited for the supply of electrical accessories, 
Tenders to the Director of Roads, 11, Louvain, Brussels, by Feb. 21. 

Madrid.—The Post and Telegraphs Department invite tenders for 
delivery in Madrid of 60,000 No, 2 porcelain insulators. Tenders by 
Feb. 28. 


Madrid.—Tenders are invited for 60,000 porcelain insulators No, 2, 
to be delivered in five lots—at Madrid, Barcelona, Cordoba, Valladolid, 
and Zargona. 


Wakefield.—Tenders are invited for the supply, etc., of a water 
softening and purification plant, Tenders to the Town Olerk by noon 
on Feb. 17. 


Rathmines and Rathgar.—The Urban District Council invite 
tenders for 1.000 tons of coal, carbons, and general stores for the elec- 
tricity department, Tenders by Feb. 17. | 


Sunderland.— The Corporation invite tenders for the supply of six 
vestibule cars, double-deck, top-cover type, with approved radial trucks. 
Tenders by 12 noon on March 1, See advertisement. 

Johannesburg.—The Town Council invite tenders for the supply, 
free at their stores, of 550 street lamp fittings, 50 stays, and 600ft. 
gas barrel, "Tenders to the Town Olerk by March 31, 

Battersea,—The Borough Council invite tenders for the annual 
supply of materials and stores for the electricity department, Tenders 
by noon on Feb. 20. See advertisement in last issue, 


Madrid.—Tenders are invited for 55 tons galvanised wire, 4mm.: 
15 tons bronz3 wire. 3mm.; 5 tons bronze wire, 2mm, Tenders to the 
Ohief Telegraph Office, 10, Oorretas, Madrid, by Feb. 20. 


Bristol.—Tenders are invited for arc lamp carbons, Particulars 
and forms of tender may be obtained from Mr. H. Faraday Proctor, 
city electrical engineer. Tenders to be deposited by noon on March 6, 


Portsmouth.—The Corporation invite tenders for electrical plant 
and equipment, Particulars can be obtained from the Tramways 
Engineer. Vivash-road, Fratton, Portsmouth, and tenders to the Town 
Clerk by March 5. 


Paris.—The Municipality require offers for a concession of the elec- 
trical undertaking of Paris, Full particulars can be obtained from and 
cffers must be addressed to M, de Pontich, director of works, Hotel de 
Ville, Paris, by March 1. 

Sunderland.—The Corporation invite tenders for the supply of one 
boiler feed pump, one wooden cooling tower, one surface condenser 
with motor-driven pumps. coal bunkers, gantry, and other steelw ork, 
Tenders by noon on March 2, 


Brussels, —Tenders are invited for the provision of electric lighting 
materials for the trains, Form of tender. No, 801 contains full par- 


ticu'a’s and prices, Tenders to Service d« la Traction et du Matérial, 
Bourse de Commerce, Brussels, by Feb, 21. 


Nottingham.—The Guardians invite tenders for the supply of 1,000 
Royal Ediswan 16-c. p. 200 volt electric lamps, each lamp to be marked 
“P.N.” Tenders must be delivered at the Poor-Law Offices, Shake. 
speare-street, Nottingham, before 5 p.m. on Feb, 19, 


Bermondsey.—Tenders are invited for the annual supply of various 
accessories for the electricity works, Particulars can be obtained from 
the Borough Electrical Engineer, and tendera are to be addressed to 
the Town Clerk and delivered by 4 p.m. on Feb. 22, 


Muenster.—Tenders are invited for the supply of electric light 
and power equipments to the Kushwe'js Railway. Forms of tender 
a"d fall particulars may be obtained from the Director of the State 
Railways at the price of 5 marks, Sealed tenders by March 6, 


Croydon.—The Town Council invite alterna'ive tenders for the 
supply of 15 double-deck, double and single truck cars respectively, 
equipped complete with motors, etc., for overhead trolley system. 
Tenders to Mr. F, O. Lloyd, town clerk, by 11 a.m, on Feb, 19, 


Sydney (N.S W.).—The Council invite tenders for the supply and 
ereotiun of (A) boilers, automatic stokers, pipework, etc.; (B) turbo- 
alternator, sub-station mach nery, switchboards, etc, Tenders to the 
Town Olerk by 4 p.m. on May 7. See advertisement in last issue, 


West Ham, —The Council invite tenders for the supply of (1) incan- 
descent lamps ; (2) cible ; (3) single and two phase alternating-current 
motors ; (4) transformers; (5) alternating-current meters; (6) houso 
cut-out boxes, Tendera by 10 a.m. on March 2, See advertisement, 


West Ham.—The Borough Council invite teaders for (1) one 1,500- 
4. 000 kw. two-phase turbo-generator ; (2) one 500-kw, motor gonerator, 
500 550 volts direct current to 2,100 volts alternating current, two 
phase ; and (3) switchgear for above, Tenders by 4 p.m, on Feb. 16, 


Shanghai.—The Municipal Council invite tenders for the supply 
and delivery c.i.f. of one 800 kw. horizontal steam turbo alternator 
(single-pbss»), with condensiog plant, Tenders to Messrs, Preece and 
ed 8, Queen Anne's-gate, Westminster, S, W., before 12 noon on 

eb. 22. 

Bridlington,— Tenders are invited for the wiring of their premises, 
for the New Spa Oo.. Bridlington. Specifications and particulars to 
be obtained from the Manager, Spa and G.rdens, Bridlington. Deposit 


for specification, £2, 2s., to be returned on receipt of bona fide tender. 
Tenders by Feb, 17, 


Salford.—Tenders are invited for the annual supply of various stores 
and materisls for the electricity department, Particulars can be 
obtained from the Borough Electrical Engineer, Fiederick-road, 


Pendleton. Tenders to the Ohairman of the Electricity Committee at 
above address by Feb, 17, 


Dublin — Tenders are invited for the supply and delivery at their 
stores, Kingstown, co. Dublin, of new lamps and lamp fittings, and 
also repairs to lamps, as may be required during year ending March 31, 


1907, for the Commissioners of Irish Lights, Tenders to Mr, Hubert 
G. Cook, secretary, by Feb, 22, | | 


Loughor and Tirdeunaw (Wales)—The Glamorgan County 
Council invite tenders for the following works: (1) improvement of 
lighting, etc., at the Loughor Oouncil School; (2) improvement of 
lightivg, etc., at the Tirdeunaw Council School, near Morriston, 
Tenders to Mr. T. Mansel Franklen, clerk, by Feb. 19. 

Bilston, —Tenders are invited for the electric lighting of new schools 
now “eing erected at Stonefield, Bilston, for the Bilston Education 
Cemmittee, in accordance with plans and specifications prepared by 
M:sars. Bailey and McConnall, architects, Bridge-street, Walsall. 
Tenders to Mr, F. M. Cooper, secretary to Education Committee, 
Education Office, Town Hall, Bilston, by 12 noon on March 12, 

West Hartlepool.—The Corporation invite tenders for the supply 
and erection of the following : (No. 38) one 500-kw. high-speed vertical 
inverted triple-expavsion, double-acting, forced-lubrication engine and 
continuous-current dynamo (460 to 520 volts) on combined bedplate 
and switchboard, with all connections complete. Tenders to the 
Chairman of the Electric Lighting Committee by mid-day on Feb, 26. 

Christiania.—The Acting British Consul-General at Christiania has 
forwarded to the Commercial Intelligence Branch of the Board of 
Trade particulars of a call for tenders for the supply to the Norwegian 
Telegraph Department of the following material: 3 tons 1'25mm. 
bronze wire ; 500 metres 26-pair branch cable; 25.000 metres double 
tar wire, spun together ; 200,000 metres double wire; 900 kilos sal. 
ammoniac ; 2,700 kilos copper vitriol ; 1,000 kilos gum arabic ; battery 
zinc and Morse paper. Tenders from British firms should be lodged 
in Ohristiania by their properly accredited agents by noon on Feb. 21. 
Specifications and forms of tender (in Norwegian) may be seen at the 
offices of the Commercial Intelligence Branch of the Board of Trade, 
73, Basinghall street, London, EO. Agents can obtain forms of 
tender from the Technical Department of the Board of Telegraphs in 
Christiania, or the Inspector of Telegraphs at Trondbjem, Bergen, 
Stavanger, or Arendal. Note.—Apart from the usual customs duties, 
a preference of from 10 to 15 per cent. is given to Norwegian manu- 
facturers, In all cases of Norwegian Government contracts it is 
obligatory that a resident agent should act for tenderers not residing 
in Norway, and be responsible to the Government, but it is not 
necessary for the agent to be a Norwegian firm, 


RESULTS OF TENDEBS. 
Shipley (Yorks).—The Urban District Council have accepted the 


tender of Smith and Croft, Providence-street, Westgate, Bradford, for 


the electric lighting installation at the new fire station, 

Bury.—The Town Council have accepted the tender of the Electrical 
Power Storage Co, for 100 positive and negative plates, 104 carboys of 
acid, 100 wooden trays, 204 protected siuds and nuts, and the erec- 
tion of the new plant, ete., at £364. 1ós. 


Colchester.—The Town Council have accepted the tender of 


Messrs, Reavell to supply and fix an air compressor at £40, and desire 
them to supply about 50ft, of armoured hose piping at about £3; also 
that of E. B, Gray, at £12, for a motor for working the compressor, 


Stepney.—The Borough Council have received the following tenders 


for the supnly of 72 boiler tubes: Stewarts and Lloyds, 50, Cannon- 
street, £108; British Mannesmann Tube COo., 110, Cannon-street, 
£81 (plus cartage); Babcock and Wilcox, 50, Farringdon-street, 
£981. 4s, (accepted). : 

Fulham. —The Electricity Committee recommend the acceptance of 
the following tenders in connection with the electric light undertaking : 
E. Le Bas and Co., for carrying out Section A of Contract S (steam- 
piping), £990 ; Clapham Bros., for carrying out Section B of Contract S 
(water and exhaust piping) £1,284, 63, 

Stepney.—The following quotations have been received for the 
manufacture, supply, and fixivg cf 22 edgewise voltmeters : 


Everett. Edgecumbe. and Oo,, Hendon* ...—.—............ $76 5 0 
Nalder Bros, and Thompson, 44, Queen-street, E.C...,..... 79 15 0 
Orompton and Oo., Ohelmsford. .. nu erserrercersrssmrsecee 8115 0 
Evershed and Vignoles, Ohiswick ...cuccersermrussssmemnens 86 6 8 
Kelvin and J, White, Glasgow ....-....- eese rensa 90. Q^ 40 

aaisen kinna SE 16-0 


Elliott Bros,, Lewisham u euss se oes o ss — o se è 
*Recommended for acceptance, 


BUSINESS NOTES. 
/ TRACTION. 


. Llanelly.—The Llanelly traction scheme is estimated to cost over 
£70,000. . 
Paddington,—The Borough Oouncil has decided to oppose the 
Edgware-road tramway. | 
 Perth.—The Town Council have resolved by a majority of two 
votes to adopt a system of 4d, fares, 
Worcester,—The extension of the tramline along the Malvern-road 
will be commenced within the next few days, 
Shepherd’s Bush.— Double-decked tramcars have been introduced 
on the Shepherd’s Bush and Hampton Court route, 
Wigan.— Upon a poll being taken, the ratepayers have rejected the 
proposal of the Town Council to extend the tramways to Ooppull. 
Leigh.— Motor ’buses are being established to feed the main lines of 
tramways which run from Liverpool to Bolton, Leigh, and Manchester. 
Bath.—The Bath Electric Tramway Co. have inaugurated a service 
of motor-omnibuses which will also serve the districts of Widcombe 
and Bathampton. | 
St. Leonards,—At the Town Council meeting to-day a proposal 
will be made that a poll of burgesses should be taken on the question 
of Sunday trame, . 
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Hove.—The Town Council has given permission to the Sussex 


Motor Road Oar Company to run motor omnibuses through Hove to 
Brighton from Worthing. 


South Lancashire,—[Iníluential ratepayers in the locality are 


urging the linking.up of the tramways from Pendlebury (Salford: 
Corporation) to Unity Brook (Farnworth District Council). | 


Colwyn Bay.—The promoters of the proposed light railway having 


intimated their intention to ron Sunday trams, the townspeople are 
taking steps to make known their strong opposition to such traffic, 


Burnley,—The Tramways Committee of the Town Council have 


resolved to recommend the widening of Briercliffe-road to allow a 
single liue of tramway to be laid so as to extend the system to 


Briercliffe, 
Bournemouth,—The question of Sunday trams has again been 


discussed by the Town Council, but a proposal to start an experi- 
mental period of six months, commencing April 8, has been defeated 
by 10 votes to 22, 


Croydon —A Board of Trade inquiry has been held to hear 
objections regarding the extension of the trams from Croydon to 
Sutton and other places, There was a considerable amount of opposi- 
tion to the proposals, 

Madrid, —It is reported that the contract for the works in connec- 
tion with the tramway scheme has been annulled, and that the English 
firm which hed obtained the contract thus loses the 50,000 pesetas 
deposited by it as security. 

South Shields.—The Tramways Committee report progress of the 
new electrical system, and state that a commencement has been made 
with the construction of the last portion of the permanent way from 
the pier head to Green-strest, . 

Harton.—The question of providing some means of conveyance for 
the convenience of Harton residents has been under consideration for 
some time, and it is now proposed to purchase & ’bus and horses in 
order to carry on a service between South Shieids and that suburb. 


Richmond (Surrey).—The tramway c: mpany have written to the 
Town Council stating that in consequence of the opposition of the 
Surrey and Middlesex County Councils the company’s parliamentary 
Bill had been withdrawn so far as regarded the running of trams across 
Kew Bridge. 

Ayr.—The postmaster has asked on what terms the Town Oouncil 
will undertake to carry postal boxes on cars from Prestwick to Alloway 
every hour, and postal bag from Alloway to town hall every night 
about eight o'clock, The matter has been referred to the Tramways 
Committee with power to act. | 

Hartlepool.—A sub-committee of the Town Council appointed to 
consider the question of a halfpenny tram service has reported that 
the local manager of the tramway company had promised to place- 
before the directors a suggestion of halfpenny fares to and from 
Throston Bridge in the borough. 

Chester. — The Board of Trade have recently confirmed the 
Tarporley Light Railway Order, 1906, made by the Light Railway 
Commissioners, authorising the construction of a l'ght railway in the 
county of Chester, from Tarporley to a junction with the railway of 
the Cheshire Lines Committee near Mouldsworth. 

Derby.—The extension of the car-shed will soon be completed, 
and room will then be provided for 40 cars. At the present time 
there are 10 top-decker cars and 25 others in the possession of the 
Corporation, The Uttoxeter.road and the Ashbourne-road routes will 
shortly be electrified, and more cars will be needed. 

Merthyr.—With regard to the maintenance of the tramway track, 
counsel's opinion has been obtained which is to the effect that the 
Merthyr Electric Traction Oo, are only bound to maintain the tram- 
way setts for a distance of 18in. from the outside edge of the rails, the 
remaining part of the sstts being maintainable by the Council, 


Edinburgh. —A conference has been held between the Tramway 
Committee of the Town Council and the lessees of the Edinburgh tram- 
ways with regard to the provisional order which the Council is 
promoting for additional extensions, change of traction, and other 
matiers, The lessees, it is understood, do not object to the electrifica- 
tion of the Gilmore-place route if the overhead system is adopted, but 
the committee declined to be bound to any system. 


Kensington,—The Borough Council have refused consent to 
proposal of the London County Council to construct a tramway alon 
Church and Silver streets, leading through the centre of Kensington, 
regarding it as wholly unnecessary, The Improvements Committee 
of the London County Council, before agreeing to recommend the 
payment of £190,000 towards the widening of these streets, asked for 
the Borough Council's support to the tramway scheme, 


Falkirk,—An agreement between the Town Council and the tram- 
way company has been drafted and approved in connection with the 
proposed tramway extension to Grangemouth and Laurieston, . A 
clause is inserted which binds the tramway company to sell to the 
Town Council such land as they would purchase with the otject of 
throwing it into the street, and which might be found unnecessary, 
the price to be equal to the proportionate part of the cost of the whole 
land to the company. 

Cullereoats,.—Ona Sunday an alarming accident occurred on the 
electrical system of the North Eastern Railway Oo., between Tyne- 
mouth and Cullercoats. The last train for Monkseaton from Newcastle 


proceeded on its journey until midway between Tynemouth and Culler- 


coats, when suddenly there was an alarming blue light all round the 


train, which travelled about 300 yards before it was pulled up. Ist was 
then found that the bogie of the third coach had run off the metals, 
and had come in contact with the live rail, . 
& Stockport.—The Town Council have resolved to oppose the- 
Lancashire Electric Power and Macclesfield and District Tramways . 
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Bills in Parliament, The Macclesfield Bill seeks to construct and 
work tramways extended from the terminus of Stockport Corporation 
in Haz:l Grove to Macclesfield. Powers are sought t» make a junction 
with the tramways of the Corporation at Haz»! Grove, and the Cor- 
poration would require special protective clauses in regard to their 
tramways. The hope was expressed that the Oorporation would extend 
their own tramways. 

Folkestone —The Town Council on Tuesday sanctioned. ''on 
terms,” the Bill which is being promoted by the National Electric 
Construction Co. for powers to make lines connecting Folkestone with 
Cheriton, Sandgate, and Hythe.  Res' dents and frontagers are raising 
a fund to oppose the Bill, but «ffsrte are being made to meet their 
objections, The Dolter stud system is propotel, but the promoters 
agree to a clause providing that the system shall be in working else- 
where in the United Kingdom for six months before it is adopted at 
Folkestone, This system is the same as is being installed at Torquay. 


Bristol Tramways and Carriage Co.—For the year 1905 the 
gross seceipts were £256,741 and the expenses. including renewals, 
£171,661, leaving a net revenue of £85.080. A dividend at the rate 
of 94 per cent. per annum is proposed for the last half-year, making, 
with the interim of 84 per cent. per annum. 9 per cent, for the year, 
being the same as for 1904. The sum of £12 053 is added to reserve 
for contingencies fund, to which also has been carried the interest on 
investments, which during the year was augmented by £25,503, 
raising the total to £173,458. The number of passengers carried 
during the year on the company's cars and omnibuses was 45 294,177. 


Torquay.—Considerable progress has been made with the tramways, 
and the whole of the special work in connection with the two triangular 
lay-outs on the Strand has been practically completed and itis now 
intended to continue the excavation of the track along Viotoria-parade 
to Beacon Quay, which will be the terminus in this direction, The 
linking-up of the track in front of the town hall isin pregress, and as 
goon as this is finished the final linking-up of the track at Market- 
street corner will be proceeded with. The whole of the route from 
Torre railway station to Beacon Quay will then be complete. The 
second track is being laid along Upton-road in the direction of St. 
Mary Church. A site has been definitely fixed upon in Forest.road 
for the car-sheds, and it is expected that building operations will soon 
be in progress, 

Southport,—A novelty in electric traction as applied to railways 
has been introduced on the Lancashire and Yorkshire Co.'s Liverpool 
and Southport line, in corjunetion with the Overhead Railway, via 
Seaforth, in the shape of a single car which runs between Southport 
(Ohapel.street) and Dingle. The service at present consists of five 
runs in each direction per day, the journey occupying something 
like 45 minutes. The new car is the first of a number now being 
specially built by the Lancashire and Yorkshire Co, at Newton 
Heath for the service, and accommodates 20 first-class and 50 third- 
class passengers. It is handsomely appointed and heated as well as 
lighted electrically. Later on it is intended to provide trains of 
two cars in this section, The new arrangement places Dingle and 
the principal stations on the Overhead Railway, such as Brunswick 
Dock, Pierhead, Canada, and Alexandra Docks, in direct touch with 
Formby, Freshfield, and other stations up to Southport. 


LIGHTING AND GENERAL. 


Hebden Bridge,—An inquiry into application for a loan of £2,570 
for electric lighting purposes is to be held to-day. 

Islington,—The Borough Electricity Committee are recommending 
the purchase of six mechanical stokers at a cost of £300 each. 

Oldham —The Town Council is opposing ail competition on ihe 
part of companies for the sale of electricity within its boundary, 


Gravesend,—An inquiry was held on Wednesday into the applica- 
tion of the Corporation to borrow £7,000 for the electric light station, 


Dublin.—An inquiry has been held into an application made by the 
ey a for a loan of £100,C00 for extending the electric light 
works, 

Change of Address,—Messrs. M. B. Wild and Oo., mechanical 
and electrical engineers, are removing to Argyle-streeb, Nechells, 
Birmingham. | 

Torquay —An inquiry is to be held on Tuesday, the 20:h inst., 


into the application of the Council for a loan to provide additional 
electric plant. 


Walsall.—Sanction is to be applied for to the borrowing by the 
Council of £13.000 for extensions in connestion with the Oorporation 
electric undertaking. 


Iltracombe, —The District Council are arranging that all !e'ephone 
wires along the sea-front would be so dealt with as not to interfere 
with the marine view, 

Sunninghill The District Council has given their consent to 
Messrs, Foote and Milne’s application for electric supply powers in 
preference to the application made by the Ascot District Gas Oo. 

Loughborough.—The electric lighting accounts show a deficit of 
£329 on the working expenses for the last half-year, but there are now 


more customers, and it is believed that the winter half-year will show 
a material improvement, 


Dolgelley.—The Dolgelley Urban District Council have considered 
applications for preparieg a preliminary scheme for the electric 
lighting of the town. Fourteen schemes were received, the fees for 
which ranged from six guineas to £125, 


Stepney.—The Electric Lighting Committee are recommending the 
Borough Council to apply to the London County Council to advance a 
sum of £10,000, the estimated cost of the extensior of the power-house 
at the electric lighting station, Qaborn-street;, 
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South Metropolitan Electric Light and Power Co.—The 
transfer register of shares of this company is closed until the 28:h inst, 
inclusive. The dividend to Dec. 31. 1905, upon the 7 per cent, 
cumulative preference shares js payable 28:h inst. 

London United Tramways (1901) Limited. — The directors 
recommend a dividend on the ordinary shares for the helf year 
ended Dec, 31 last at the rate of 2 per cent, per annum, making 
3 per cent for the year, carrying £10,000 to reserve fund and the 
balance of £1,116 forward. | 

Maesteg.—The Council are considering a proposal to seck extension 
of the period of the provisional order for electric lighting, which is 
about to expire, Isis suggested by the Lighting Committee that the 
Council might erect a small plant to light a few streets so as to put the 
order in force and secure it. E 


Bargoed —The Chamber of Trade have considered the question of 
electric light for the district, and have resolved to supp rt the proposal 
of the District Council to purchase current in bulk, if possible, for 
distribution in the area as being the most feasible solution of the 
lighting question at Bargoed, 

St. Marylebone. —The Electric Lighting Committee of the 
Borovgh Council find that it will be necessary to take up a further 
loan to meet requirements on capital account of the elec:ricity under- 
takirg. and are asking che Council to apply to the London Oounty 
Council for an advance of £48 545 for the purpose. 


Macclesfield —The Local Government Board have held a public 
inquiry into the application of the Town Oouncil for powers to borrow 
£16 000 for the purpose of electric lighting and power, and for 


approval of the appropriation of certain land in Green-atreet, belonging 


to the Corporation, as a site for a generating station. 
Manchester,—The Electricity Committee of the Corporation report 


that the output of the department for the current year shows a very 
satisfactory increase, 
8'ons and the fitting up of more machinery to enable the department 
to cope successfally with the demand for electricity next winter. 


Arrangements are being made for further exton- 


Dundee,—The School Board are desirous of having the electric 
light installed in the Aucrum-road Schoo), and a conference between 
them and the Corporation engineer is to take place with reference to it, 


The Corporation have under consideration the question of electrical 


extension on a huge scale, involving an expenditure on a new power 
station of £70,000. l 

Wellingborough.—The Lighting Committee have resolved to 
recommend the Council to allow the Northampton Electric Power and 
Traction Co. to stay on as tenants on terms to be arranged, ard that 
if the vibration and smoke nuisance be not satisfactorily dealt with 
le'ore September next, they have one year's notice to quit the 
premises on Sept. 30, 1907. | 

Hereford.—The Local Government Board have sanctioned the 
borrowing of £4,550 by the Town Council for cable extensions, A 
return of the output of current for the quarters ending Des. 25, 
1904, and Dec, 25, 1905 showed that the units sold for lighting 
have increased from 49,953 to 55,549, and for power from 5,505 to 
1,132 —total increase, 7,925. 

Lincoln.—The Electricity Works Committee are recommending the 
Council to apply to the Local Government Board for sanction to the 
borrowing of £13,000 for additions and extersions at the electricity 
works and for cables, etc. The proposed additions to the works include 
one boiler, £1,C00 ; one 500-h.p. steam dynamo, £2,500; distributors, 
£6,130 ; feeders, $420 ; and conduits, £4(0, 


Gravesend,— The ergineer reports cs follows for the quarter ending 
Dec, 51, 1905: units supplied to tramway company, 95,720, corre- 
sponding quarter, 1904, 103,010; units supplied to private 
consumers, 77 070, corresponding quarter, 1904. 65 885; units used 
on works, 27,709. corresponding quarter, 1904, 30 087 ; units supplied 
public l'ghting, 36,221, corresponding quarter, 1904, 31,244, | 


Glasgow.—The Electricity Committee of the Glasgow Corporation 
have received & ccmmunication from Mr. James M. Dodds, 1n which 
be said: ‘I am directed by the Secretary for Scotland to inform you 
that he consents, in terms of the Electric Lighting Acts, 1882 to 1902, 
to the borrowing by the Oorporation of the city of Glasgow of a 
further sum of £300,000 for the execution of capital works under 
the Glasgow electric lighting ordera, raising the total sam authorise 
to be borrowed for that purpose to £1,700,000.” | 


'" Customs Charges in Australia,—The Board of Trade Journal 
announces the fsllowing customs decisions relating to the rates of duty 


| leviable on various articles imported into the Australian Common 


wealth: Baths (electric hot air, electric light and hot air, and four 
cell, Dr. Schuli’s), as machinery and appliances, n.e,i, electrical, 
124 per cent, ad volorem ; transformers (sinusoidal, a combination 
cousisting of a motor-generator, a static transformer, and an electro- 
medical appliance ; motor generator and electrodes) as machinery and 
appliances, n.e.i, electrical, 124 per cent, ad valorem ; static brans- 
former, as electrical materials, free, 

Colchester.—The Oouncil have requested Messrs, Davey, Paxman, 
and Oo, to submit a tender for converting the small condensing plants, 
Nos, 1 and 2, supplied by them, into one large plant; for supplying a 
set of electrically-driven pumps; and for executing all needful works 
in connection therewith. The secretary of the Chamber of Commerce 
has written the Corporation Lighting Committee relative to the lighting 
of the principal streets of the borough, and the town clerk has been 
instructed to reply that the sutjest generally is receiving the com- 
mittee’s careful consideration, and to point out that improvements 
have recently been made in the public lighting of High-street and 
other principal streets of the town, The engineer reports the follow- 
ing particulars for December, 1905: cutput in units—lighting 85,105, 
traction 39 381, generating station 8 621 ; number of consumers, 844 ; 
number of 8-o. p. lamps connected, 35,652, mE 
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Luton.—The new plant which has been putin at the electricity 
works, St, Mary’s-road, has just been opened by the mayor. The 
plant consists of a new generator of 350 kw., as against the old plant 
of 297 kw. There are now 295 consumers, with over 18 000 lamps and 
over 500.h.p. motors. The new boiler is filled with a '' Trinmph” 
mechanical stoker, and the cost of the plant amounted to £5 00), 


Contract for Are Lamps.—The British Thomson-Houston Qo, 
have secured a contract from the Birmingham Corporation for 9) 
five-ampere fixed-frame continuous-current series-multiple enclosed arc 
lamps with self contained substitutional resistance. These are to be 
. connected five in series on the tramway circuit, and are equipped with 
solid copper casings, single spherical enclosing glote:, and 2lZin. 
diameter metal reflectors. 

Chelsea Electricity Supply Co.—The directors have decided to 
declare a final dividend for 1905 on the ordinary shaves at the rate of 
74 per cent. per annum, making 6 per cent, for the year, and a 
dividend of 3 per cent, on the ordinary shares issued in exchange for 
the founders’ shares, after carrying £10,918 to credit of renewals and 
depreciation fund acccunt, and writing cff £1,891 out of revenue 
from suspense account, carrying forward £916, as agvinet £1,170 
brought in, 

Durham,—A fire broke out recently at the electric power 
station at Philadelphia; a village near Houghton - le - Spring. 
The station was built to supply electricity to the various collieries 
owned by the Lambton Coa! Co, and other companies in Durham 
county, Much damage was done to some new machinery which wes 
packed in cases in the building ready for erection, and the total loss is 
estimated to be between £5,0.0 and £4,000. Only a part of this is 
covered by insurance, 

Wolverhampton,—The annual dinner cf the Electrical Constiuc- 
tion Oo,’s drawing office staff took place on Feb, 10 at the Talbot 
Hotel, After dinner an enjoyable musical programme was gone 
through, under the chairmanship of Mr. S, D:urne. We have been 
favoured with a most artistic menu card produced by the staff of the 
drawing office, which is exceedingly well executed, and shculd be a 
valuable accompaniment to an application for an increase of salary by 
the member of the staff responsible, 

Finchley.—The Urban District Council have received a communica- 
tion from the North Finchley Tradesmen's Association with reference 
to the desirability of providing better light at Tally Ho Oorner, and 


have decided that the existing brackets on the side poles on either side. 


of the road and on the centre pole be removed, and a bracket with 
four arms, equipped with a light of about 600 c.p., be fixed to the said 
centre pole. Cables are to be laid in Friern-park and Nether-street at 
an estimated cosb of £240 and £130 respectively. 


Tunbridge Wells,—The electrical engineer reported at the lasb 
Town Oouncil meeting that he was constantly receiving applications 
from large houses just outside the borough for a supply of electricity, 
and urged upon the Council the importance of extendirg the area of 
supply, He also suggested circularising consumers as to the adyan- 
tages of electricity for various trades and for vse in private houses, and 
his suggestion was approved. Ib was resolved that 100 demand 
ae be purchased from the Oorporation cf Chesterfield second- 

and: | | 

Worcester.—The City Council have decided to allow Messrs, Ed, 
Bennis and Oo., Ragby, to fix one of their new patent pneumatic 
stokere, with compressed-air self-cleaning furnaces, to one of the boilers 
at the Powick generating station, to be used for one month on trial, on 
the terms that if the stoker shows a minimum economy of 55 per cent, 
per annum on the gross outlay, and gives satisfaction, the Ocuneil buy 
it at £137. 103., and otherwise Messrs. Bennis to remove the stoker, 
ete, free of cost. The Council have also authorised the purchase of a 
motor for driving the stoker, etc. (if needed), at a cost cf £50, 


Ayr.—The electrical engineer reports prcgeess as follows: number 
of consumers as per last report, 962; number of consumers connected 


duiag month, 5—total, 967 ; number of lamps connected as per latt- 


report, 41,023 ; number of lamps connected during month, 457—tota!, 
41,460 ; number of motors connected as per last report, 43 ; number of 
motors connected during month, 1—total, 44 ; units generated as per 
last reporb, 804,418; units, generated during month, 152,092—total, 
956,510; units generatad for corresponding period last year, 955,655 — 
increase, 2,875, An arrangementis being made for the laying cf a cable 
from burgh boundary to R: zalle, 

London Gazette,—The creditors of the Mexican E'ec’ric Works 
Limited are required to send their names and addres: e3, and the par- 
ticulars of their debts or claims, to the liquidator, Mr, A. Ellert, 65, 
Old Broad-street, London, by March 24 —The last day for receiving 
proofs in the estate of A. Holmes and A, McCallum, electrical engi- 
neers, Crown Works, Darwen, Lancs., is Feb, 24.— R, Prie:, electrical 
sundriesman, 75, City-road, London, has made application for debtor's 
discharge.—The partnership between W. Gee and J, W. Ditchfield, 
carrying on business as electrical and mechanical engineers at Wey- 
mouth, has been dissolved by mutual consent, 


London Electric Supply Co,—The quantity of electrical energy 
sold in the year ended Dec. 51. 1905, amounted to 13,042,932 units, 
producing a net revenue of £78,721, 93, 4d., compared with 10,551,785 
units sold in the year ended Dec, 31, 1904, which produced a net 
revenue of £65,338, 6s. 41. Thirty thousand pounds have been 
carried to reserve accounts, compared with £23,540, 103. 6d, last year, 
and a balance of £3,141. 17s, 5d, carried forward, as against £2 009, 
10s, 84, last year. The directors propose to pay a dividend of 6 per 
cent. upon the preference shares and 4 per cent, (being an increase of 
1 per cent, on last year) upon the ordinary shares for the year 1906. 


Darlington,—At a meeting of the Darlington Electricity and Light 
Railways Committee, the engineer, Mr, Lunn, reported that the output 
of the electricity works was now of such proportions that the economy 
of working would be improved by the installation of a condensing 


plant, Plant large enough to meet their requirements for the next 
four or five years would cost from £1.700 to £2 000, Mr, Lunn sub- 
mitted a statement showing the saving to be cffscted by condensing, 
and suggested that he be instructed to p-epare plans and specifications 
and obtain tenders as early as possible, and that an early spplica'ion 
be made for powers to borrow the necessary amount of £2,000. The 
Council are to be recommended accordingly. 

Southwark,—The Works Committee have had under consideration 
the question of + ffacting an improvement in the lighting of the side 
streets at prerent lit by electricity. Numerous lamps have been 
experimented with, with varying results. The sommittee, however, 
have concluded that in the one-ampere Nernst lamp fitted in a 
Windsor lantern they have secured the best ersicle on the market, 
The illuminating power of the lamp is equal to 120 candles. These 
have been fitted up in the Falmouth-road, and at a recent inspection 
the committee were unanimously in favour of their adoption in the 
whole of tha side streets in the borough. They recommended, there- 
fore, that the street lamps should be converted accordingly, at a cost of 
£20). The recommendation has been adopted by the Council. 

Crediton, — The Urban District Council have considered the 
Crediton Light and Power Co.’s Bill to supply the town with electric 
light, Mr, Christy (Christy, Son, snd Middleton), who held pro- 
visional powers under an order granted two years ag», bub which have 
expired, attended, the firm being desirous of renewing their order, 
Mr. Schuliz», chairman of the Crediton Light and Power Oo., w.s 
also present, Both gentlemen were questioned as to what they prc- 
posed to do under the powers they are seeking, and, after some discue- 
sion, it was stated that it mattered not who supplied the electricity (0 
long as it was well and reasonably supplied asd the interest cf the 
ratepayers safeguarded, The Council will farther consider the quers 
tion, and consult th» representatives of the Creditcn Gas Oo, and 
Messrs, Christy, Son, and Middleton. 

New “Receiver.”—Two important telephonic developments have 
been invented ard officially adopted by the Swejish Government, 
which should bring abou} the universal abolition of the microbe-laden 
mouthpiece of the present-day telephone, The new mechanism is 
ingenious and cheap, one being available for commercial aud private 
use, and the other for m'litary field operations and railway work. 
For commercial uae the monophone has a receiver of a new type and 
of exceptional carrying power. Ib is about 8n, long, with a plain 
handle, one end teing fannel-shaped. This funnel, whether held 
above, below, or at the back cf the head, or poin'el upwards or down- 
wards, 2ollect the speaker’s voice and transmits his words, As the 
user must not apply the funnel close to his mouth tke hygienic 
advantages areobvious, The direct current of air does not come into 
contact with the membrane of the funnel, thus all disturbing vibra- 
tions are avoided and perfect articulation is secured. Mr, Holmstrom} 
the chief engineer of the Swedish Telegraph Office, is the inventor, and 
it is much cheaper than similar instruments in use in this country. © 
The other invention is a field telephone and sound telegraph for 
wilitary purposes, designed by Lieutenant Ljungman, of the Swedish 
Royal Eagineers, A body cf troops, horse or foot, can by its aid 
keep in constant touch with the general officer at the base of operations 
without delaying the march. | 

Madras.—The Madras E'ectric Supply Corporation «ffer for sub- 
ecription 10,000 shares cf £5 exch, part of an authorised capital of 
£402,000, and £250,000 5 per cent. construction debenture stock, 
both at par, The payments on the debsnture stock will extend up to 
March, 1907, and the trust deed will contain an option up to 1909, by : 
which the holée:s can 1equire the company to allot by way of repay- 
ment of the amount due one fully-paid £5 share of the original capital 
for each £5 of debenture stock for which the option is exe: cised, while 
from Die. 31, 1909, and up to June, 1910, the company has the option 
of requiring all debenture stock holdera to accept by way of repay- 
ment of the amount then due on debenture stock an equivalent allot. 
ment of shares of the original capital at par, The company has been 
formed to take up and work a licencs granted by the Government of 
Madras to Messrs, Orompton and Oo. for the supply of electricity ia 
the city of Madras, and that firm has reported that in their opinion 
there will be a large demand for both light and power, and that the 
company shculd prove highly profitable. The company will pay to 
Crompton and Oo, £4,960 to repay out-of-pocket experses and time 
of officials in obtaining the licenze, No further expenditure would be 
incurred on the promotion of the company. The agreement with 
Crompton and Oc, provides for the constiu.tion of the generating 
station and sub station and for equipping the same with the necessary 
machinery, plant, and instruments, estimated as sufficient for a 
supply of electrical energy for the equivalent of 100,000 lamps of 
8 c.p. each connected to the mains, The contract includes the laying 
of feeders and distributing mains, together with separate plant for a 
supply cf current for power purpozes. The total amcunt of the core 
tract is £174,534, which may, however, be increased or reduced as 
provided by the contract, 


PROVISIONAL PATENTS, 1906. 


FEB, 6, 

2735, Improvements in and relating to circuit - élosing 
arrangements for  electrically-driven susponded 
railway cars with hoisting gear, Francis Edward 
Dyke Acland and Bernhard Groff, 76, Ohes pside, 


London, (Adolf Bleichert und Oo., Germany.) (Comple‘e 
specification. ) 

2737, Improvements in circuit closing for electrically-driven 
suspended railways. Francis Edward Dyke Acland and 
Bernhard Gricff, 76, Oheapside, London. (Adolf Bleichert 
und Oo., Germany.) (Complete specification. ) 
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2739. 


2757. 


2761, 


2763. 


2111. 


2192. 


2794, 


2802. 


2811, 


2823. 


2833. 


2850. 


2853, 


2857, 


2887, 


2911, 


2928, 


2936. 


2944, 


2956. 


2989. 


2993. 


3000, 


3026, 


9028. 


3059, 


Improved trolley wheel with renewable centre for 
electric tramways. John Aldworth, Lorenz» William 


Orosts, and Wiliam Boot, care of the Railway and 
General Evgineerirg Company, Limited, Meadow-lane, 
Nottingham. 


Improvements in connection with electric arc lamps. 
Frederick Joseph William Parton, 4, Hardman-road, 
Chariton, K nt. 

Improvements in rotary distributing contacts for 
electrical ignition in explosion engines Hany John 
Simmons, Chancery-lane Stanon-chamners, Londen, 

Improvements in mercury-vapour electric lamps and 
precesses for manufacturing the same. Charles 
Andrew Lee, 24. Clevel.nd-square, Hyde Park, London. 

Improvements in electrical fuse-boxes, Edward George 
Anness aud  Olaude Wiliam  Deuny, 24, Temple- row, 
Birwingbam. 

Improvements in electric heating devices, The British 
Thomson-Houston Company, Limited, 85, Oannon-st eet, 
London. (General Electiic Oompany, United States. ) 

Improvements in the protection of electric circuits 
from excessive voltages Siemens Bros, ard Oo, 
Limited, 85, Oannon-stre3t, London. (Siemens-Szhuckert- 
werke G. m, b. H., Germany.) (Complete specification.) 

Improvements in and relating to the _ electrolytical 
manufacture of salts of oxy-acids of the halogens. 
Wuhelm Küsel and Deutsche Solvay Werke A.-G., 111, 
Hatton-garden, London, 

Electric apparatus for rapidly warming or heativg 
liquids, Richard Core Gardner, 178, Fleet - street, 
London, (Albert Charles B:émant, France) (Complete 
specification.) 

Process for electrolytically producing persulphates. 
Gustav Teichner and Paul Askenasy, 4, BSouth-strect, 
Finsbury, London, (Complete specification.) 

Improvements in electrical direct-current generators 
and motors. Samuel Leech, 130, Park-road, Lough- 


borough. 
FEB. 6, 


Improvements in electric generators and motors. Rene 
Fabry and William Clark Mitchell, 6, Bank-street, 

. Manchester. | 

Inspection sight for electric ignition spark. Albert 
Francis White, Leon-villas, Lightpill, St:oud, Gloucester- 
shire. 

An appliance to prevent the breakage of electric 
flexible wires at switeh or lampholders, Herbert 
Frederick Pollard, 40. North-street, Exeter, 

Improvements in the construction of electromagnets, 
Howa:d Lacy, 55, Ohancery-iane, London. 

Improvements in spark arresters, Erwin Heyber- 
Gymnich and Georg lh^mas, 51, Bedford-street, Strand, 
London, (Complete specification.) 

FEB, 7. 

An improved construction of alternate or change-over 
tumbler switch, Edward Thomas Davies, 11, Burlington- 
chambers, New- street, Birmingham. (Complete speci- 
fication, ) 

Improvements in magneto machines for use in con- 


nection with ignition systems of electrically-fired | 


internal-combustion engines, The Electric Ignition 
Company, Limited, and Frederick Harold Hall, 24, 
Temple-row, Birmingham. 

Improvements in electric indicators or annunciators, 
Wilham Aitken, care of British Insulated Helsby Cables, 
Limt:d, Edge-lane, Liverpool, 

Improvements in electric flash or pocket lamps. 
William Thomson, Royal Institution Laboratory, Man- 
chester. 

New electrolytic process for extracting metals from 

' their ores and the treatment of copper waste for the 
recovery of pure copper, Louis Maurice Lafontaine, 
173. Fleet-street, London. (Complete specification. ) 

Improvements in or relating to the separation of 
particles of different dielectric capacities. Henry 
Moore Sutton, 111, Hatton-garder, London. (Complete 
specification, ) 

Improvements in electric switches, Charles Ernest 
Hunter, Birkbeck Bank-chambers, Soutbampton-buildings, 
Chancery-lane, London. (Oomple:e specification.) 

Improvements in electrical apparatus for transmitting 
angular movements or reproducing the same at a 
distance, especially applicable to  telautograph 
apparatus, Georges Isaac, 70, COhancery-lane, Londen. 
(Date applied for urder Patents Ast, 1901, Feb. 8, 1925, 
being date of application in France.) (Complete speci- 
fication.) 

3 Fru, 8, 


Improvements in electric make-and-break switches, 
Granville Hugh Bulle, 82, Vietoria-street, Westminster, 
London, 

Improvements in make-and-break devices for use in 
connection with the electrical ignition gear of 
multiple-cylinder explosion engines, Marcus James 
Astle, Imperial-chambers, Albert-street, Derby, 


3096, 


3119, 


3127, 


3133. 


3136. 


3164, 


3170. 


3172, 


3185, 


3199. 


3212, 


3213. 


3224, 


3225, 


3239. 


3243, 


3249, 


3250, 


3258, 


3268. 


3316. 


3340. 


Improvements in and connected with electric tramoars. 
James Albert Lycett and George John Oonaty, 128, 
Colmore-row, Birmingham. 

Improvements in electric stamp hammers. Albert 
Charles James Guénée, 7, Southampton - building: 
Chancery-lane, London, (Oomplete specification. ) 

Improved apparatus for use in connection with electric 
wave telegraphy. Guglielmo Marconi and Marconi’s 
Wireless Telegraph Company, Limited, 24, S:uthampton- 
buildings, Chancery-lane, London. 

Improvements in or relating to electrical insulators, 
George Wilton, 79, Chancery-lane, London, 

Improvements in and relating to signalling systems, 
The British Thomson- Houston Company, Limited, 821 
Oannon-street, London. (General Electric Company, Uni‘ed 
States, ). 

FEB. 9. 


Improvements in electrical switches, John Alexander 
Kennedy-McGregor, 5, Oorporation-street, Birmingham. 
Improved means for sealing the ends of electric light, 
traction, and similar cables, Frederick Goodrich Flint, 

ő, B:own-street, Market.street, Manchester, 

Improvements in ships or analogous electric tele- 
graphic apparatus. Ohristopher John Montgomery, 15, 
Water-stiees, Liverpool, 

Improvements in dynamo-electric machines, Ludwig 

^ Torda, Oheseombe, Netheravon-rcad, Ohiswick, London. 

Improvements in or relating io primary batteries. 
William Thompson, 6, Lord-street, Liverpool. 

Improvements in regulating devices for are lamps, 
Franklin Wise Howorth, 46, Lincoln’s-inn-fields, London. 
(Phóaix Electrotechnische Ges. m, b. H., Germany). 
(Complete specification. ) 

Improvements in and relating to the manufacture of 
incandescing bodies for electric incandescent lamps, 
Alexander Just, Franz Hanaman, Heinrich Landesberger, 
Iznez Salzmann, and Vereinigte Elektriciià s Akt.-Ges., 
7, Southampton-buildings, Chancery-lane, London. 

Improvements in combined telephone receivers and 
microphones, Oarl Ernst Ljungman, Robert  Osto 
Percival Berglund, and Walter Axel Wilhelm Emanuel 
Hjorth, 7, Southampton-buildings, London. (Complete 
Specification, ) l 

Improvements in and relating to the manufacture of 
incandescing bodies for incandescent electric lamps, 
Alexander Just, Frarz Hanaman, Heinrich Landesberger, 
Ignaz Salzmann, and Vereinigte  Elektricitits Akt, -Ges., 
7, Southampton-buildings, London, 

Improvements in operating and controlling quadruplex 
telegraph systems; also applicable to other telegraph 
circuits or systems, Thomas Henry Berry and Voltaire 
Berry, 7, Southampton-buildings, Chancery-lane, London, 
(Complete specification. ) 

Improvements in prepayment mechanism especially 
applicable for use in connection with electric meters. 
Tne British Thomson - Houston Company, Limited. 85, 
Cannon-street, London. (General Electric Company, United 
States.) 

FEB. 10. 

Au improved automatic signalling apparatus for 
electric tramways or railways. William Cecil Kirwan, 
Kyran Quaaney, Joseph Patrick Tierney, and Johu Malone, 
11, Brookfield-terrace, Donnybrook, co. Dublin. 

Improvements in clocks for connection with electric 
call alarms or bells. Andrew Washivgten Holmes 
R thweil, 6, Bank-street, Manchester, 

Improvements in electrical ignition apparatus for 
internal-combustion engines. Henry Devis and Herbert 
John Ooates, Peel Works, Adelphi, Salford, Manchester. 

Improvements in means for operating electric con! 
trollers or switches and for imparting motion to 
other electrical and mechanical appliances or 
articles. Robert ‘Frederick Hall, 24, Temple- row, 
Birmingham, 

Improvements relating to the application of resistances 
for heating vessels, receptacles, radiators, and the 
like by electricity, August Voelker and Jakob Sulser, 
6, B.eam’s-buildings, Ohancery-lane, London. 

Improvements in electric arc lamps. James Brockie, 
Birkbeck Bank chambers, Southampton-buildings, Chancery- 
lane, London, (Complete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published March 1, 


1905, 


343, Apparatus for converting multiphase current into 


2098, Brush-holders for dynamo-electric machites, 
2339, Electric dynamos or motor machines, 


continuous current, Bruce Peebles and COo., Limited, 
and Ls Cour, 
Barleigh, 


Johnson, 


2432, Electric distribution systems particulariy adapted for 


train lighting, Dowie, 


2475, 
2492, 
2554, 
2742, 
2864, 


2918, 
4100. 


5010, 


7605, 


7721, 

9865. 
10897, 
11535. 
12947. 
15222, 
20217, 


20598, 
26434, 
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Automatic systems of signalling for electric railways. 
Young, 


Internal-combustion engines. British Thomson-Houston 
Company, Limited, (General Electric Company.) 


Automatically - operated auxiliary electric lighting 
systems,  Hallot. 

Apparatus for distributing electric currents and 
producing electric pulsations, Thomson and Eliis. 


Installations for controlling electrically - propelled 
trains, Siemens Bros. and Co., Limited, and Jenkin. 


Dynamos and the like. Vandervell and Proctor, 


Electrolytic apparatus, Thompson. (Decker Manu- 
facturing Compaoy.) 

Apparatus for controlling and operating the points of 
electric railways and tramways, Oross. 


Collecting devices for dynamo - electric machines. 
British Thomson-Houston Oompany, Limited. (General 
Electric Company.) 


Electric single-phase motors. PLonix Dynamo Mauu. 
facturing Company, Limited, 

Electric cables or conductors. Barlin, (Rights under 
Patents, etc., Act, 1901, not granted.) 

Dynamo-electric machines. British Thomson - Houston 
Company, Limited. (General Electris Company.) 


Regulators for dynamo-electric machines and the like. 
British Thomson-Houston Company, Limited. (General 
Electric Company.) 


Storage of electrically-transmitted energy. Fox. 
Fuse heads for electric blasting. Render, 
Apparatus for the electrolysis of water,  Vareille, 
Annunciators for telephones, Peterson, : 
Fuse heads for electric blasting. ^Render. 


COMPANIES’ STOCK AND SHARE LIST. 


Name, Ec Last price, 
Commercial and Industrial.— £ g 
Alliance Electrical Co.,5 per cent. Cum. Pref., Nos. 1-/0,000 1 .. 8-4 xd 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 000 1 .. 3-5 
British Insulated and Helsby Cables, Ord., 1- -100, 000...... B uu 63-14 
6 per cent. Cum. Pref., 1-100,000 ........... bane . DO cos 53-64 
— —— 44 per cent. Mortgage Debentures ............-- 100 .. 105- 106 
British Thomson-Houston Co., 44 per cent. 1st Mort, Deb. 
Stock, Rolls sou s xci Co DOC p RR be pe ak ie 100 .. 98-100 
British Westinghouse Elec. and Manuf. 6 per cent. Pref., 
215,001:3575,000; 1. aa cn esi de dae a bra aa Sce dotes 5 .. 19-24 
4 per cent. Mortgage Debenture Stock .......... 100 .. 11-92 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. 3-3 
Non. Cum., 6 per cent, Pref. ................ eee Ao NIS li^2 — 
44 per cent. Ist Debenture Stock ................ 100 .. 98-100 
44 per cent. 2nd Debenture Stock................ 100 .. 82-84 
Callender's Cable, Debentures................ leere 100 .. 1084-1104 
UP -————Prrm NM 11-12 
D percent, Prol 5-1. olds caa ree vp e red eda 5 ..  OR-OK 
Crompton ind D ——— G————r€Ó— ó a 2-24 
5 per cent. Debentures.......... 2. cece ener enone 100 .. 95-98 p.c. 
Edison and Swan United, ** A" Shares, 1-99,261 .......... 6 .. 14-12 
** A” Shares, OL- 017, 159. scs 5 .. 24-24 
——— 5 per cent. Debentures................ cece cece 100 .. 92-97 
4 per cent. Deb. Stock, Red. .................. 100 .. 86 88 
Electric Construction, Nos. 1 to 112,100 .................. n i-i 
7 per cent. Cumulative Pref. e caanajnaubores 2 as 2-24 
4 per cent. Perp. Ist Mort Deb. ................ 100 .. 83-92 


Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, Red. 100 .. 90-95 
General Electric Company (1900), 5 per cent. Cum. Pret.. 10 .. 91 93 


——— 4 per cent. 136 Mort. Deb. Stock ................ . 100 .. 90.99 - 
. W. T. Henley's Telegraph Works, Ordinary .............. 5 .. 135-14 
44 per cent, Preferenee........... esee 5 .. C154 
44 per cent, Debentures .............. eee 100 .. 109-lil 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 18-19 
— —— 4 per cent. Debentures................ eee 100 .. 99-102 
Parker, Thos., Limited, Ordinary .................... sese 10 .. 10-104 
Telegraph Construction and Maintenance..............«- là ..  $44-554 
5 percent, Bonds 2..:2.:. a eee rwn dx d ee 100 .. 100- lu2 
Eleetrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary ................ se 10 .. 124-123 
44 per cent. Cum. Pref., y 501-15,000 ............ 10 .. 1u-10, xd 
6 per cent. Cum. Second Pref., 15, 001-22,500 .... 10 .. 11-12 xd 
44 per cent. Debenture Stock, a cce pe 100 .. 1618 
Bromley (Kent) Electric Light and Power Co. .........- B. us 54-52 
44 per cent. 1st Debenture Stock, Red. .......... 100 .. 402-105 
Brompton and Kensington, Ordinary ..........—..... o .. ei 94 
7 per cent. Preference ............-... eoe o .. 84 9, 


Calcutta Electric Supply Corp., Ordinary, Nos. 1-60,000 . o .. 84-95 


Nos. 60,001-80,000 . aid veles secto PE ba eo Dee 83-94 


Cambridge Electric Supply Company, £10 Ord. — ........ 8 .. 124-154 
Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 102-105 
Charing Cross, West “nd, and City Electric Supply, Ord., 


1-8J,000 


— —— 44 per cent. Cum. Pref., t-80,000 ................ OS s o-64 xd 
——— 4 per cent. Debenture Stock, "Red. ———n 100 .. 101-108 
‘City Undertaking,” 44 p.c. Cum. Pref, 1-40,000 5 .. 43.43 
—— ditto (1902) 40,001-80,000 .. ...... ^ Due 41-43 
Chelsea Electricity Supply .................. eee o . 5-6 
44 percent. Debentures .......... eee nnn 100 .. 108-110 
City of London, Ordinary.............. secare nne 10 .. 11-12 
6 per cent. Cumulative Pref......... per 10 .. 134-144 
—— — 5 per cent. Debenture Stock .............. esses 100 .. 122-126 
4j per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 .. 100-102 
County of London Electric Supply, Ordinary ............ 10 .. 94-94 
6 per cent. Cum. Pref. ........... sees eeee ee reet 10 a. 124-15 
44, per cent. Debentures Prov. Certs. All pd. Rd, 100 .. 109-112 
44 per cent. 2nd Debentures Prov. Certs. ........ 100 .. 101-105 


imundo Electricity Corporation, Ordinary, 1-50,000.. : m 43.54 


6 per cent, Cum, Pref. (5... 2 edes eso te e arn a 54-58 
44 per cent. First Mort. Deb. .................. 100 . 104-106 


Electric Lt. y: Traction Co. of Aust.,6p.c. Cm, P£., 1-00,000 5 . 21-9 
— 0 per cent, Debenture Stock, Red, sess os osos osae LOO 2 80-90 
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Name, xcu Last price 
£ £ 

Folkestone Electric Supply, Ord, Nos, 1-10,000 .......... 9 54-5% 

44 per cent. First Deb. Stock, Red............... 100 101-104 

Havana Electricity, 1-15,000 .........cccceeeeceeenseeeee 10 73 03 

Hove Electric Lighting, Ord., 1-13,000 .... .. cer 5 6,.-83 

Isleof Wight Elec Lt. and Pwr. mn pe Db. Stk. Red. .. 100 100-103 

Kalgoorlie Electric Power and Lighting, 6 per cent. Cum. 

Pref: l1 190000... 4 deno aeu uh E IPQRATUOCEE PRI A en l £l 
Kensington & Knigh* bridge Elec. Lt., Ord., 1-21,000 . 5 104-114 
Kensington and Knightsbridge and Notting Hill, 4 per 

cent. Debenture Stock Red. ................ eere. 100 107-106 

Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 92-104 

London Electric, Ordinary ................. eese 5 2-24 
——— 6 per cent. Pref. ........ esee ehh 5 5-54 

4 per cent. lst Mortgage Debenture Stock, Red... 100 98- Ul 

Metropolitan Ordinary, 00,001-300,000 .. ............... o 9 10 

43 per cent. First Mortgage Debenture Stock.... 100 107- i11 
45-per cent. Cum. Pref. ................ ee ee eee 5 5i 4 
34 per cent. Mortgage Debenture, Red........... 100 95 97 
Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. — m 103 p.c, 
Newcastle-upon-Tyne Electric Supply, Ordinary, 1-57,07 9 5 8.894 
d0:,:545,0"- 0:15, 000-12 rasie iode rea ee Salers 5 9-R4 
5 per cent, Pref sAde04;003. brs ci bet e KE Yr ERENWOS 5 64 62 
dO: 01,0 0-10/000: Ceca wstagecowney cheated 5 64-63 
Notting Hill Electric Lighting eee RT ee perme 10 135 44 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) .. 100 98 LGU 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ............ 68 65 
4 per cent. Debenture Stock ................ 100 99 101 

Royal Electrical Company of Montreal, 44 per cent. First 

Shares Mortgage Debentures — ................. esee 100 100.105 
Smithfield Markets Electric Supply, Ord. 1-12,000  ...... 23 51 

—— 4 per cent. Debenture Stuck .............eeeeeee 100 70 Uxd 

South London, Ordinary ................. esee nnn 5 53-55 

South Metropolitan Electric Light and Power, Ord. ...... l i 
——-— 7 per ceut, Cum. Pref. ............. eese 1 1 5/16-' 7/16 
——— 4} per cent. 1st Mort. Deb... 2... ce eee eee eee 100 -1 
——— Ditto, June, 1904.0... ec cence entrees — — 

St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 11-12 
——— 7 per cent. Pref... .. ccc ccc cece een te a 5 7-8 
——— 34 per cent. Deb. .........002 cece ee ee ee eceeee 100 97 99 

Urban Electric Supply Co., Orsinary, 8-30-007 .......... 5 43-43 

5 per cent. Cumulative Preference, 50,001-80,000 5 0-54 

Westminster, Ordinary  ................ eee ehh 5 11-12 
——— 5 per cent, Cum. Pref., 110,101-138.251 .......... 5 53-65 

 Eleetrie Tramways.— 

Anglo- algentine, 54 per cent, Cum. Pref., 1-260,007 ...... 9 s 3g-08 

—————————————Mn— ——— as £-UL 
Permanent 6 per cent. Debenture Stock, 1888.... 100 140-143 
Auckland Elec. Trams.,5p.c. 1st Mor, Deb. Stk., Red. .... 100 104-106 
Barcelona Tramways, Ord., T5280. 000. cares cures EI sa 10 : 
— 5 per cent, Cum. Pref. Shares, 1-10,000 1. eos 10 
———— 5 per cent. Deb., Red., 1-600 .............. Lees 100 . = 
——— 45 per cent. Red. Deb. Stock... ........ esee 100 .. — 
Bath Elec. (Pranways. Ld., Pref. Ord. Shs., 75,001-150,606.. 1 .. 15/161 
5 per cent. Cum. Pref. Shares, Ll- 59, BO Pcs ees Sy l .. 15/16-1 1/16 
Blackpool and Fleetwood Tramroad .................... 10 138 133 
Brisbane Tramway Invest., Ord., 1-75,000 ................ 5 1-14 
5 per cent. Cum, Pref., Nos. 1- 75,000 ERES o 58-44 
44 per cent. Deb. Stk., ' Red., Prov. Certs. all pd.. 100 95-90 
British Columbia Electric Railway CO., Ord. Def. ........ 100 120-123 
IC, PEL «e sna dunn pan dd uewauaty & eastern wanna add 100 ll -115 
5 per cent. Cum. Perpetual Pref. Stock.......... 100 108-11t 
— —— 4, per cent. Ist Mt. Debs., Nos. 1-6,250, of £40each 40 103-105 p.c. 
44 per cent. Vancouver Power Deb............... 100 101-104 

British Electric Traction, Ord. 1-300,000 & [^ ,001-90, 000 .. 10 73-84 
——— ô per cent. Cm. Pf., 50,001- 60, DO Cato osse aie care 10 1Ci-103 xd 
————- 5 per cent. Perpetual Debenture Stock ` pre . 100 19-11 

44 per cent. 2nd Deb. Stock ............ 0. cece eee 100 98-100 

Buenos Ayres and Belgrano Trams.................... eee. 5 óg-5Z 
———— “A” 6 per cent, Cm, Pf., 1-40,000................ 5 53-6 
——— “B” 6 per cent. Cm. Pf., 1-27,900................ 5 ci-62 

5 per cent. Deb. Stock, Red. .................. .. 100 105-107 
Prov. Cert., all paid . .sici esate tee hr rre 100 102-105 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., hed. .... 100 96-98 
Calcutta Tramways, 1-102,268 .............. esee eere 5 94-10 
44 per cent. 1st Deb. BLOCK, Rèd. -vsssercaxedo iis 100 104-106 
Cape Electric Tramways, Nos. 1- 480, OO Sauiccbom(el E hieu 1 £-là 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 43 54 
4 per cent. Ist Mortgage Deb., 1-3000 Cait) MENT 100 101- lud 

Colombo Electric Tramways and Lighting, 5 per cent. 1st 

Mortgage Debenture Stock, Red. .................... 100 .. 102-104 

. Cork Electric Tramway and Lighting Co., Ordinary ...... 10 133-143 xd 
— —— 6 per cent. Cum. Pref. ....................eeeee. 10 lo-16 
——— 4 per cent. Debentures ..........ce eese cese 100 100-102 

Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 123-143 xd 
—— ô per cent. Pref., Nos. within 1- 60,0C0 soi trent 10 144-154 
—— — $, per cent. Mort. Debs., 1-5,000 Red. .....ceeee v 100 94-97 

Imperial Tramways, Ordinary ......... 0. cece cece eee e eens all 18-19 
——— ô per cent. Cum. Pref. ........ 0... cece cece eee all .. 14-144 

4, per cent. Deb. Stock ................. eee 100 108-110 

Isle of Thanet Electric Tramways and Lighting, 5 per c. 

Cum. Pref., Nos. 50,001-60,000 ................ ee ee eee 21-23 

4 per cent. lst Mt. Db. SE Red. sie bsp Seas cen Be 100 82-87 
Kidderminster and District Lighting and Traction, Pref. . 5 8-84 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 994 

4 per cent. 1st Mt. Db. Stock, Red. .............. 100 94-97 

Madras Elec. Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 100 101-105 

Metropolitan Elec. Trams., Defd., 1,000,001-1, 314, 016 . 1 7/32-3/32 
—— 5 per cent. Cum. Pref., 500, 001- L 000, Vr OAM 1 1-1 1/16 

44 per cent. Deb. Stock, Bed ae EAREN 100 104-106 

Milwaukee Electric Rail and Light, 5 per cent. 50-yr Cons. 

Mort. Bonds, 1926, 1-5,500 and 7, 001-8,000............ $1,000.. 104-106 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 

1909. L-008 cia hia ce pO pu e uma aside v Musa QN E 100 102-105 

— — ’ Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 102-104 

New General Traction, 6 per cent. ‘Cum. Pref., 1-10,000 and 

Od O01 74,000 dures reas ep ia in rece erp Ciis -Ò 4-14 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... ^30 12 

5 per cent, Cum. Pref. 4:25 x2 eie ES 6 REST 10 83-91 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 105-108 
Potteries Electric Traction, EDEN 20,001-40,000........ 10 45 83-94 

5 per cent. Cum. Pref., 1-20,000 .................. : 94-10 xd 

44 per cent, Debenture chord ia lca esti ced ott 100 .. 105-106 
South Lancashire Electric Traction and Power Company— 

£250,000 OP d TB BEY... ieqased'rezqdUisRe3 wee aes weeks ái 1 

£101,132 6 per cent. Preference .................. a 1 

——— £597,170 44 per cent. Debenture Stock........ 100 P.C, .. 100 p.c] 
Electric Railways.— AN 

Central London, Ordinary .......... zb saasina LOU. us 93-95 xd 

4 p cent. Pref, ........ t DN 100 .. 102-104 xd 

deferred 6.4 eS ands er rer Er 100 .. 85-86 xd 
——— sg p. c, Deb. ' Stock (Prov. Script Certs,, fully paid)... 100 110-llà 
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Amount Amount l 
Name, paid. x price, Name, paid, Last price 
City and South London, Consolidated Ordinary .......... 100 4'-45 xd Telephones. — £ £ 
——- per cent, Debenture Stock .;............. ees 100 106-109 
— 5 per cent, Pref. Stock 79] **96222490€*28*95448925306t*2905*09249€92935 100 120-125 xd National Telephone, Preferred. 5 c65282e6«259?89*98558 $060660605020006999 100 ae 1134 -1144 
—— 55 ‘i re "95 Vau aca etel da ped ecu dvd 100 115-118 xd Deferred Stock 2.2 oes cro iade weet Fx Seam rdi ene ee 100 .. 110-112 
mM MEER NEU on EE 100 115-116 xd —— 6 per cent. Cum. First Pref..............eeeeeeee 10 13-15 
Liverpool Overhead, B: per cent. Pref. ...... escis 10 10-104 6 per cent. Cum. Second Pref. ................ eee 10 BE 3 
—— Ordinary, 1-50,000........ ee see eee ee ee eee ecce 10 52-44 ——— 5 per cent. Non. Cum. Third Pref................. 5 
——— 4 per cent Mortgage Debentures, Red., 1-1,700., — 98-99 ——— 34 per cent. Deb. Stock, Red. .........cccceeceees 100 sr 301 
Underground Electric Railways of London, 5 per cent. 4 per cent, Deb. Stock, Rede cite comes 100 106 
Profit-Sharing Secured Notes .................... s. =e 38-99 Oriental Telephone and Electric Company ........... «e. l ..15/16-17/16 
Waterloo and City, Ordinary ................- cece tees 100 97-100 6 per cent, Cum Pref. ............ gaa e Rana arah T 4s 14-18 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of 
poe Beare for "ote hu single track 
Line, Span. 
Ending| 1906. | 1905. ,| Current ing | Total 
ing | Week year. 1908. | 1904. | Ending receipta 

Aberdeen C ti Lii l 685 27 * 3 

erdeen Corporation .......... A à - 9354) 25 20 May 31 
Ayr Corporation ..............s. 172 176 |}- 4 — P $ a 15 


Barking Corporation............ 


: = — 1°33 
Birkenhead Corporation 


577 | 23 53 March 31 


acco eaneoe 


Birmingham Corporation 
Blackburn Corporation 


Blackpool Corporation.......... 
Blackpool-Fleetwood Trams..... 


Bolton Corporation ............ 
Bournemouth Corporation ...... 
Bradford Corporation 
Brighton Corporation 


eevee ee bno’ 


Bristol Tramway Company...... 
Burnley Corporation ............ 


Burton Corporation 
Cardiff Corporation 


seoesaosveoe soed‘ 


Carlisle Tramways Company .... 
Central London Railway ........ 


City and South London Railway. 
Colchester Corporation ........ 
Cork E. T. and L Company .... 
Darwen Corporation ............ 
Dover Corporation cR ET 
Dublin and Lucan Electric Ry... 


Dublin U. T, i... he 4,452 | 4.590 |- 1357; + 97| 47 46 »  91|267,489 

Dundee City Tramways .. ..... 969 870 | + 169) + 3,093 | 23 25 May 1 

East Ham Corporation.......... 748 649 |} + 93) + 5193 | 23 23 Maren o me 

Glasgow Corporation............ 14,598 | 15,956 | 4 1,012 | 4 356,222^| 1443 | 143 

Gloucester Corporation ........ 229 2li + 14| 112 $ ^ pie: bu 

Halifax Corporation ............ 1,290 1,187 | + 103| + 5,118 35 33 

Huddersfield Corporation ...... 1,273 1,192 |+ 8L| + 2,440 a 35 sig at 19938 

Hull Corporation .............. 2,111 | 2,026 85 2,005 5 

Iiford Corporation .............. — £ E ii 20 He is im 

Ilkeston Corporation............ 104 103 | - 4;— 70| — 9 = a 

Kirkcaldy Corporation .......... 182 207 |- 2) — 74 T4 May 15, 12,201 

Leeds Corporation .............. 5,546 | 5,595 |-  49| + 8,525 | 89 89 

Leicester Corporation Tem 2,008 18353 | + 17J| + 1,735 42 2E Sam 2 Exon 

Liverpool Corporation .......... 10,226 | 9,817 |+ 403| + 2,412 | 103 | 103 

Liverpool Overhead Railway .. 1,541 1,556 | ~ 215| — 5294| 657| 6:57 ‘Mane 2n p od 

London County Council ........ 14,145 | 12,553 | +1,59. | 87,595 | — = ES X 

Lowestoft Corporation .......... = — — — 6 55 | Sept. 30| 14,511 

papi ol erie Vsus 76 100|— 14 — 2 2 4,740 

anchester Corporation ........ = pee "T 

Metropolitan District Railway .. 8074 | 7,663 | 4- dli] + 3,008 | 122. | he March 511631, pon 

Metropolitan Railway .......... » 1115455 | 16,693 | - 240| — 463 | 70j*| — és - 

Nelson Corporation ........ TIRE 10 118 104 |+ 14) + 662) — 28 31! 6.159 

Newcastle-on-Tyne Corporation.| ,, 10; 36.9 | 3,619 |4- 50) + 4,965 | 50 45 5 ől 197,849 

Newport (Mon. ) Corporation ....; ,, 10 £27 (85 |+ 42; + 774 | 32 52 — pes 

Oldham Corporation ............ — = = — — = 34 yy 25} 65,553 

Portsmouth Corporation ........1. Jan. 15| 1,565 | 1.465 | + 100| + 1,361 | — 

Reading Corporation............ », 18 605 535 -+ 67l- 47| — an > a odas 

Rochdale Corporation .......... DE - 2 me TN | 

Rotherham Corporation ........ = = ae — 9; a K I 28° Be 
35 

Salford Corporation ............ Feb. 1 3,$02 | 3,819 83 2 L 

Scarborough Tramways Co. ze E = J T ae is 44 LA 2 eO 

Sheffield Corporation .......... » 1l| 4,659 | 4,464 195 13,173 

Southampton Corporation ...... ne 4 802 802 F cee = > T = gee 
9? 3 

Southend-on-Sea Corporation....| ,, 7 229 260+ 1š| + 1,051 | — 

Stockport Corporation .......... » 9 716 434 | + 282| + 9,58 | — 104 " 2 pa 

Sunderland Corporation ........ , ALT 1,179 | 1:003 110 — 

Swindon Corporation Eze eerste: MES 150 166 id 16 = ET f 2 sce 

Wallasey U.D.C. . TON. „ 10 658 650 |} + 8] + 1,439 | 11°85 

Warrington Corporation ........ s 8| 338 307 |+ &,.- 90 y pi S A t is 

West Ham Corporation ........ » 9| 18531, 1,102 792 | 455,675 

Wolverhampton Corporation....| ,, 47 wal es = — z Ha i En ut a 36.757 
3) 3 

. * Including steam trains, — tAnd 98 miles of interlacing track, — a Train mile, 


Accounts for past year, 


Passengers 


carried. 


15,530,351 
3,516 580 
11,145,551 
4,709,738 
8.661720 
2,325,677 


20,205,196 
10,058,288 


47,108,000 
11,321,160 


45,312,373 


24.134 363 


2,935,002 
44,815,547 


— 


9,914,576 


2,805,200 
402,511 


50,050,949 


11,641,525 
13, 689, 658 


195,767,519 
17,849,642 
12,858,150 
41,102,921 


5,652,855 
61,225,656 


12,039,252 : 


116,642,663 
11.171.865 
3,128,867 


850,121 
126,900,875 


1,932,047 
42,069,954 
15,466,245 
19,625,529 

2 837,110 

5.251 479. 
39,213,560 
63,952,283 

9,294,771 


— 


15,364,463 © 


1,515,757 


7,412,881 
4,118,225 


15,775,742 
1,666,786 


Per mile of single track, 


5,878,269 - 


1,379,723 
353,945 
1,309,903 
266,526 
986,953 
579,264 


2,161,130 
1,121,625 


0,055,592 
1 152,828 


6,127,155 
454,082 
2,110,049 


359,756 
1,281,214 


882,206 


284,343 
110,738 


1,077,372 


933,006 
863,816 


17,915,595 
1,540,707 
1,666,262 
2,910,698 


452,536 


7,121,038 
1,229,507 


12,166,419 
1.024.275 
359,435 


112,227 
14,125,124 


` 206,558 

4,526,152 

1,504,740 
197,499 
586,547 
595,054 
4,884,590 
6,049 899 
1,108,369 


1,495,685 
102,751 


778,851 
403,563 


1,237,165 
809,508 


Car miles 
run. 


Receipts per 
Pas- | Car | Mile of 
enger| mile. | track. 
d. | d 
098 1114 | 2,512 
1 1971 | L820 
118 1008 | 2,338b 
86 |145 | 8,866 
1:35 [1189 | 2,056 
528 1819 | — 
135 {10°63 | 2,394 
132 |1183 | 5,226 
1-172 10:927| 2,396 
106 {10-48 | 2,9148 
1:32 |1056 | 2,768 
107 | 921 | 2,068 
112 | 9-72 | 3,782 
zs pA. ues 
186 {65-10 | 57,931 
101 66| — 
94 | 9-49 | 2,500 
3-79 {13-78 | 942 
123 |907 | 5,691 
90 |u49 | 1,943 
64 |1018 | 2:994 
sA uas 
— |11-53 2,085 
194 | 9-71 | 1923 
1 929 | — 
T5|659| — 
110 |10-02 | 3,351 

Sog 
108 | 9468 | 2,628 
1:33 048 | 2,570 
119 |1073 | 4299 
82 | 714 | 2,229 
1:07 1098 | 2,957 
116 |10-45 | 1,886 
117 1165| — 
194 | 9:24 | 1,102 
107 |953 | 2612 
128 |1029) — 
903 | 9543| 3,653 
127 |1102 | — 
1004 1036 | — 
0-97 1155 | 1,371 
1°30 [194 | 3,271 
— |885| — 
— hos| 


k Half-year’s figures, 
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NOTES, 


Verband Deutscher Elektrotechniker.—As pre- 
viously announced in these columns, the fourteenth annual 
meeting of the Verband Deutscher Elektrotechniker will be 
held in Stuttgart. It has been arranged for rather earlier 
than usual, commencing "Thursday, May 24, and terminat- 
ing on the following Sunday. 


Electrical Engineers (R.E.V.)— This corps of the 
Royal Engineer Volunteers will hold a Bohemian concert 
in the Caxton Hall, Westminster, on Saturday, March 3, 
at 8 p.m. The price of the ticket is 1s. The arrange- 
ments are in the hands of Lieutenant Fredrick 
Tolley, hon secretary, Entertainment Committee, and the 
event promises well. 
` Electric Traction Controllers.— This formed the 
subject of a paper read by Mr. E, V. Pannell at a meeting 
of the Northampton Institute Engineering Society on 
Feb. 2, After describing the functions of a controller and 
entering into detail into the early systems of control in 
vogue, the lecturer compared the systems now largely 
la use, and described their applications. 


The Royal School of Mines.—At the thirty-third 
annual dinner of the old students of the Royal School of 
Mines, Prof. Judd was presented with a service of plate 
and an address and an album containing the signatures of 
400 of his pupils and friends in all parts of the world as a 
. mark of their esteem on his retirement from the office of 

dean of the school Prof. Judd, in reply to the toast of 
his health, alluded to the recently published report of the 
Government committee, which, he said, had outlined measures 
that would form a basis for the reorganisation of the school 
as à great and flourishing Institution worthy of the Empire. 
The wants of a technical institution were not, however, 
identical with those of a university, either of the ancient 
or modern type, and it would be a calamity if the distinctive 
features of their school were lost by its being drawn into 
tie vortex of a university. 


Phase Transformation,—In a recent issue of the 
Electric Journal Mr. Charles F. Scott discusses the opera- 
tion of a single-phase circuit from a three-phase generator, 
and shows that the phases of the polyphase generator 
must, in any event, be badly unbalanced. In a normally 
operating symmetrical three-phase system the flow of 
energy is uniform. It is comparable mechanically to the 
continuous flow of energy through the instrumentality of 
a belt. The single-phase system, on the other hand, has 
as its characteristic an intermittent flow of energy. Ib is, 
therefore, impossible to convert from three-phase to single- 
phase and continue the normal operation in both systems 
unless there be some provision for storage of energy, such, 
for example, as a rotating armature, which may be driven 
by a three-phase current and deliver single-phase current. 
Such a means of storing energy is not found in ordinary 
transformers. The foregoing consideration, concludes Mr. 
Scott, is a conclusive answer to the proposition that single- 
phase power can be taken by means of ordinary static 
transformers from a three-phase system without unbalance, 


Publications Received.—In the February issue of 
the Journal of the Franklin Institute, published in Phila- 
delphia, U.S.A., Mr. Joseph W. Richards contributes a 
paper, to be concluded in the next issue, on “ Electro- 
chemical Calculations,” Mr. Chas. Morris has a paper on 
“The Problem of Gravitation,” and Mr, Edward Keller 
has one on 'Labour-Saving Appliances in the Laboratory.” 
The concluding section of Mr. G. W. Colles’s paper on 
“Mica and the Mica Industry” is also included. — The 
January number of the Boletin of the Union Industrial 


Argentina has just been published from the offices of the 
union in Buenos Ayres.— Part iv. of vol. xlix. of the 
Transactions of the Institution of Engineers and Shipbuilders 
ia Scotland contains the following contributions : Discussion 
on paper by Mr. R. M. Neilson on “The Evolution and 
Prospects of the Elastic Fluid Turbine”; discussion on 
paper by Mr. W. J. Goudie, B.Sc, on "The Application of 
Calculating Charts to Slide-Valve Design”; paper on 
“The Ssrew Propeller Controversy,” by Mr. Jas. Howden ; 
discussion on paper by Mr. E. M. Speakman on “The 
Determination of the Prinelpal Dimensions of the Steam- 
Turbine, with special reference to Marlne Work." 


Incorporated Municipal Electrical  Associa- 
tion.—A circular has been issued announcing the eleventh - 
annual convention to be held in London during the week 
commencing June 18, 1906, of which further particulars 
will be given at a later date. In the meantime the council 
invite offers of papers from the representatives of com- 
mittees and engineer members on any of the following 
subjects, or on any others to be approved by the council, 
affecting municipal electrical undertakings: The commercial 
development of electricity undertakings—with special 
reference to publicity departments, free and assisted wiring 
schemes, prepayment meters, showrooms, electrical exhi- 
bitions, inspection and maintenance of consumers’ lamps, 
canvassers, reduction of selling price of electrical energy, etc.; 
boiler-house plant—with special reference to flue gas 
testing, treatment of feed water, coal analysis, the actual 
saving (in cash) attained by using condensers, superheaters, 


and feed-water heaters, at varlous load factors, ete.; steam- 


turbines ; the depreciation of machinery and various parts 
of the equipment; carbon- filament lamps; public versus 
private supply ; tramways. The names of contributors, 
together with the title of the paper or the subject pro- 
posed to be dealt with, should be sent to the secretary, 
Mr. C. McArthur Butler, Staple-inn-buildings South, 
Holbora, London, W.C. 


Electricity in Collieries.—There was considerable 
discussion ata recent meeting of the Manchester Geological 
and Mining Society as to the use of electricity in collieries. 
Mr. P. Barrett Coulston read a paper on the subject. He 
contended that electricity could safely, efficiently, and 
economically be used in all mining operations—lighting, 
hauling, and cutting. In his opinion the general belief 
that it was impossible for any system of electrical winding 
to supersede the present mechanical system was erroneous. 
In future, when, as he believed, the turbine would be 
used almost universally for providing the motive power of 
the generating plant, both the wages and upkeep would be 
considerably less than now. As to electric coal-euttere, 
he said their use resulted in an increased output per man 
employed, the more economic working of coal, better round 
coal, and reduced risk of life. Mr. John Gerrard, mine 
inspector, said the practicability of electric appliances in all — 
kinds of mining work was now admitted, but what he 
desired was to have some specific figures on the work done 
by electricity. Mr. Pope said the figures which Mr. Gerrard 
asked for could and would be supplied readily by any of 
the electric power supply companies. Mr. Pilkington said 
the coal-cutter was excellent when the coal was hard, 
When the coal was soft, hand labour was best. Mr, 
Coulston said the latest appliances provided for changes in 
the quality of the coal. The President joined with Mr. 
Gerrard in asking for figures of the actual working of 
electric machinery. 2 

Prize for Electric Device.—A prize contest has 
been organised by the Hydraulic Power Syndicate of 
Grenoble, France, relating to a much-needed device for use 
in electric light or power stations. On the system of 


954. 
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wiring which distributes current to the subscribers, each of 
the branch circuits is established so as to provide for a 
certain power whose maximum is determined in advance, 
and the arrangement is made with the subscriber either by 
contract or meter. It often happens that the maximum of 
current is exceeded for more or less time, and this causes 
trouble upon the whole system which the station supplies. 
It will be of value to have a method which will allow of 
notifying the subscriber in the first place, and, if he pays 
no attention, of obliging him to return to the conditions of 
his contract, this without annoying surveillance on the part 
of the central station. The proposed current-limiting 
device is to work at a higher power than 5,000 watts and 
on all kinds of current. Itis to give a signal as long as 
possible before it commences to operate; then it limits 
automatically the current on the branch line, working 
every time the proper current is exceeded. It can be set 
back again, but leaves each time an indication of the 
resetting. A complete description is to be sent before 
April 1, 1906, to the Siége Social du Syndicat des Forces 
Hydrauliques, 63, Boulevard Haussmann, Paris, also (if 
accepted) two apparatus, which are to be tested on the line 
and in the laboratory. A prize of 2,000fr. (£100) is to be 
awarded for the best device. 


Institution of Mechanical Engineers. — The 
annual report of the council has just been issued, and 
from it we gather that the total number on the roll of 
the institution at the end of 1905 was 4,750, consisting 
of nine honorary members, 2,427 members, 1,748 associate 
members, 72 associates, and 494 graduates, which, as com- 
pared with 4,477 at the end of the previous year, shows a 
neb gain of 273, The Alloys Research Committee report 
that a research on the alloys of copper and aluminium has now 
been begun, and in connection therewith Mr. J. D. Bonner, 
Dr. R. T. Glazebrook, F.R.S., and Mr. Leonard Sumner 
have been appointed to the committee. This new research 
is intended to form the subject of the eighth report of 
the committee, and should be of great value to engineers. 
The gas-engine research in connection with the two specially- 
constructed large gas-engines at the University of Birm- 
ingham, is being carried on by Prof. F. W. Burstall. The 
effect of changing the compression, other things being 
constant, is now being investigated. It is also intended to 
investigate the law governing the change of gas tempera. 
tures at various points within the cylinder. Sir Alexander 
B. W. Kennedy is the chairman of this committee. Among 
. the papers read and discussed in the Graduates’ Section was 
one on “Design and Construction of Horizontal Engines,” 
by Mr. A. B. Scorer, which, in addition to one by Mr, 
J. R. Bazin, was awarded a prize by the council. Itb is 
intended to hold the next summer meeting in Cardiff. At 
a meeting on the 16th inst., Mr. G. J. Churchyard read a 
paper on “ Large Locomotive Boilers.” 


Royal Institution,—On Friday, Feb. 16, a lecture 
was given by Mr. W. C. D. Whetham on “ The Passage 
of Electricity through Liquids.” The lecturer pointed out 
that in order to explain why, during the electrical decom- 
position of solutions, the products appeared only at the 
terminals, the intermediate portion of the liquid remaining 
unaltered, it was necessary to suppose that the opposite 
parts of the salt in solution moved under the influence of 
the current in opposite directions. These moving parts, or 
lons as they were called by Faraday, since they moved 
under an electric force, must carry electric charges, and it 
was the movement of these charges through the liquid— 
the positive charges in one direction and negative charges 
in the other—which. constituted the electric current, Sir 
Oliver Lodge was the first to observe directly the move- 
ment of the ions, and the lecturer showed another method 


which depended on the use of two solutions—one coloured, 
of potassium permanganate, the other, colourless, of 
potassium chloride. Methods used by Prof. Orme Masson 
and by Messrs. Denison and Steele were also explained. 
The lecturer said that the evidence went to show that the 
ions existed in a solution practically independently of each 
other, whether or not a current was passing. When there 
was no current, their electric charges could be demonstrated 
by their coagulative action on solutions of substances like 
albumen, and such coagulation had been satisfactorily 
explained by the effect of a definite electric charge brought 
into action by the chance conjunction of a number of elec: 
brical ions. We understand that Mr. W. Duddell will give 
a discourse on March 16 on “ How to Improve Telephony," 
in place of Sir Andrew Noble, who is unable through 
illness to lecture. 


The Optical Society.—The report of the society's 
work during the past year, presented at the annual meeting 
last night, records the fact that the membership strength, 
numerically, is practically stationary. The past year 
witnessed the successful carrying through of the optical 
convention which the society was mainly instrumental in 
calling into being, and although the convention and other 
movements outside the scope of the society made large 
calls upon the time and energy of its members, these in 
no way affected the general position of the society, while 
its standing was greatly improved. In many directions, 
not forming an integral part of the work of the Optical 
Society, its inflaence has been felt in connection with 
other movements for the advancement of optical know- 
ledge and technical efficiency. Various members of the 
optical trade have subscribed through the society duricg 
the past year over £120 towards the support of optical 
classes held at the Northampton Institute. The hon. 
treasurer's report shows a satisfactory balance. At a 
meeting held on the 15th inst, Mr. Val. H. Mackinney, 
F.S.M.C., read a paper on “A New Spectrometer, its Uses 
and Advantages." The scope of the paper was limited to 
the spectroscopic examination of glass, and was intended 
to illustrate the advantages offered by the new spectro» 
meter—to the author's design. Mr. Mackinney described 
the instrument in detail, and claimed in its favour that 
when it is employed for mapping spectra the necessity of 
an extra tube (for projecting the image of the divided 
scale simultaneously into the field with the spectrum under 
observation) is eliminated by fixing the divided scale in the 
place of one of the slits, and a small mirror on the edge 
of the prism table for reflecting the light back on to the 
cross-wires, 


Underground Cables.—Owing to the increasing 
amount of underground work for all classes of electric 
service, corresponding attention has been paid to the design 
of the necessary cables ; and the equipment for the recently 
electrified Long Island Railway is interesting. For the 
interior wiring in the generating station of the sub-stations 
of this railroad there was installed about 19,000ft. of 
11,000-volt varnished-cambric insulation braided cable. 
Varnished-cambric insulation was selected as the best 
available insulating material for this use, as it. is asserted 
that cables insulated with this material are better for 
withstanding high voltage than the best rubber cables. 
Varnished-cambric insulation with the braided finish was 
also used for the low-tension wiring in the generating and 
sub stations, where in all about 56,000ft. of cable in sizes 
from 2,000,000 circular mils to No. 2 was installed for 
this work. On the underground transmission circuits, 
was found that lead-covered, paper-insulated cable was 
adopted. The selection of paper cable for this service was 
determined primarily by the fact that it was considerably 
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cheaper than varnished-cambric cable. In connection with 
the third-rail circuit for jumper cables at grade crossings 
and in places where the third rail was shifted from one side 
to the other of the main track, 2,000,000 circular mils 
varnished-cambric leaded cable, with a jute asphalt finish, was 
installed. To carry the third-rail circuits, 2,000,000 circular 
mils rubber-insulated cable was installed, while asa reinforced 
feeder for the third rail there was installed, in conduit, 
9,458ft. of paper-insulated low-tension cable, selected as the 
cheapest available construction for the service, since the 
installation was regarded as being of a more or legs 
temporary nature, and because the ultimate life of the cable 
was not an important feature. 

Submarine Telegraphy. — Mr. Charles Bright, 
F.R.SS.E, M.LE.E, gave a lecture at the Royal Military 
School, Chatham, on the 95h inst, under the auspices of 
the Royal Engineers, the subject being “ Snbmarine 
Telegraphy.” In the course of his lecture, fully illustrated 
by lantern slides, Mr. Bright described the methods of 
transmitting electrical signals through cables, and mentioned 
that nowadays the speed of working was only limited by 
the type of cable in accordance with traffic requirements, 
thus showing that wireless telegraphy for commercial 
purposes had a considerable task ahead before it could 
compete successfully with cables. He then went on to 
describe the various stages of construction In a cable, 
showing the great improvements that had been effected in 
the quality of materials, etc., since the first lines were laid, 
The methods of surveying the ocean, of laying the cable, 
and providing for irregularities of the bottom, including 
the landing of the shore ends, were next dealt with, as also 
of picking up and repairing when required owing to a fault 
occurring subsequently, this being discovered and localised by 
means of electrical tests. Faults in a cable may be due to the 
tearing of an anchor, decay by vegetation, or by friction with 
a rock or coral reef, or by the attacks of the various fish, 
From statistics given, it appzars that there “are some 
225,000 miles of cable in all at the bottom of the sea, 
representing 50 millions sterling, each line costing about 
£200 per mils to make and lay. The average useful 
life of a cable nowadays may be anything between 30 
and 40 years according to circumstances. About six 
million messages are conveyed by the world’s cables 
throughout the year, or 15,000 a day, the working 
speed for any one cable being up to 100 words per 
minute under present conditions. About 90 per cent, of 
these are sent in code or cipher for business and 
official purposes. The social, political, and strategic 
importance of cables was then discussed, as well as the 
tarifis, which in the case of the Atlantic lines (of which 
there are 15) have been reduced from an initial £1 a 
word to the present-day 1s. a word. ‘There are, 
however, it would seem, still some tariffs ranging over 7s. 
a word. 


Bessemer Memorial.—The proposal to perpetuate 
the memory of Sir Henry Bessemer, whose great achieve- 
ments in the domain of metallurgy are so well known, has 
been on the /apis for some considerable time. Many 
eminent men connected with engineering and scientific 
pursuits, both in England and America, formed themselves 
into a memorial committee as far back as June, 1905, and 
decided that the most appropriate memorial would be one 
having for its object the scientific advancement of the 
metallurgical and mining Industries, Farther deliberation 
was deferred pending the report of the inquiry into the 
working of the Royal College of Science and Royal School 
of Mines instituted by the Board of Education. Now that 
this report has been issued, the committee are once more 
entering into active prosecution of thelr scheme, The 


objects of the memorial are set out as follows: The 
establishment of open international memorlal scholarships 
for post-graduate practical work tenable (except such as it 
is intended to allocate to the Royal School of Mines, the 
Sheffield and Birmingham Universities, the Armstrong 
College, Newcastle-upon-Tyne, or other approved British 
institutions) in any part of the British Empire, in the 
United States of America, and in Kurope—it is intended 
that these scholarships shall be of such value and shall be 
awarded under such conditions that they will be regarded 
by students of any nation as a prize worth striving for, 
and as an incentive to the highest scientific attainment ; 
the equipment of mining and metallurgical memorial 
laboratories in the Royal School of Mines at South 
Kensington as the centre of the memorial; the erection 
of a statue of Bessemer in the new Royal School of Mines 
at South Kensington. The appeal is signed by, amongst 
others, Sir W. H. Preece (chairman), Sir J. Wolfe Barry 
(vice-chairman), Sir Francis Mowatt and Sir Julius 
Wernher (trustees), Lord Alverstone, Lord Strathcona, 
Mr. Haldane (Secretary of State for War), Sir Marcus 
Samuel, Sir David Dale, Sir Oliver Lodge, Sir C. Furness, 
and Sir T. Wrightson. Subscriptions amounting to about 
£8,000 towards the very considerable sum that will be 
required have been already received or promised. The 
central object of the memorial is one that should commend 
itself strongly to the British public. So great are the 
benefits that have accrued as a result of Bessemer’s work 
chat we confidently expect it to receive adequate support. 
The honorary secretary to the fund is Mr, C. McDermid, 
Salisbury House, E.C. 


Overhead Equipment,—In their paper on the 
“ Construction and Maintenance of Overhead Equipment,” 
read before the Birmingham Local Section on the 14th 
inst Messrs. R. N. Tweedy and H. Dadgeon urged the 
adoption of lighter poles than are now generally used. If 
engineers could persuade themselves that 18in. sag in a 
50f6. span and 2ft. across a 40ft. road is neither unsightly 
nor detrimental, and would insist that the span wires are 
not pulled up any more than that, they would find the 
light poles which they have cast aside strong enough for 
75 per cent. of the construction, allowing heavier poles for 
curves and the like on 25 per cent. of the line. For the 
average width of street the 500lb. (lateral strain for 6in, 
defleetion) pole used in connection with Bristol and Dublin 
is heavy enough for straight-line work if used in the proper 
manner, It is not unreasonable to estimate that a saving 
of £200 per route mile can be made by following this 
advice. A number of arguments were adduced in favour of 
the abolition of cast-iron bases which now protect tramway 
poles. Failing their abolition, the authors urged the 
desirability of draining and ventilating them, and being so 
designed and erected that they may be lifted out of the 
way to allow the hidden part of the poles to be painted. 
The necessity for ventilating poles was also urged. If the 
vents at the topand bottom or at the bottom only are stopped, 
the state of the switch panel and of the switch handles soon 
tells its tale. Until quite recently the general practice has 
been to use circular trolley wire fastened to the supports 
by sweated ears. The ears have been either deep or shallow 
grooved, the former encircling the wire almost completely, 
and the latter only in part. Very few have refused to 
recognise that circular wire suspended in this way. is 
unsatisfactory, but the fault lies with the ears and not 
with the wire. Many attempts have been made to over- 
come this difficulty with mechanical ears of various kinds, 
but without full success, although one of the samples 
shown is the nearest approach to a solution which we have 
seen on the market. The only problem involved is to 
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' provide an absolutely smooth and unbroken path for the 
trolley wheel. The authors agree as to the efficiency of 
8 wire in supplying the desideratum mentioned before. 
With regard to the gauge of wire, the authors are of 
opinion that an equivalent section to 2/0 circular wire is 
the maximum required by the average tramway. A table 
was prepared showing the relation between the four sizes 
of wire In use (1/0 to 4/0), from which it is seen that those 
tramways using 4/0 have sunk £80 and £56 per mile more 
than they need if they had used 1/0 or 2/0 respectively, 


and those who have used 3/0 have sunk £48 and £24 | 


extra. | 
Institution of Electrical Engineers.—A very 
Important appanage of the Institution is the Students’ 


Section, for upon the shoulders of present-day students will | 


in the course of time fall the mantle of the present leaders 
of the electrical industry, who have nourished the infant 


industry from the pristine stages in which it was left by | 


their predecessors. No better Alma Mater than the Institu- 
tion could possibly exist, inasmuch as it serves to bring the 
young and formative mind in direct contact with the real 
conditions and requirements of thelr profession, and so 
t»nds to its development in an atmosphere of reality. 
Happily, the generality of students appreciate the pro- 
visions made for them by their elders, and are not reluctant 
to seize the opportunity thus afforded. A pleasing feature 
is the large number of them who have joined the Institu- 
tion as student members, and still more pleasing is the 
rapid growth of this connection. The close attachment 
which exists between the elder members and their student 
associates was exemplified at the second annual dinner 
organised by the Students’ Section, which took place on 
Thursday, the 15th inst., inthe Holborn Restaurant. About 
70 members of the section gathered round the convivial 
table, presided over by their chairman, Mr. A. G. Ellis, 


and supported by Mr. John Gavie, C.B. (president of the | 


Institution), Prof. S. P. Thompson, Prof. W. E. Ayrton, 
Prof. T. R. Glazebrook, Dr. R. M. Walmsley, Mr. W. M. 
Mordey, Mr. J. Swinburne, Mr. W. H. Patchell, and other 
leading lights in the electrical world. An excellent repast 
was served, after which a number of toasts were submitted. 
Mr. C. H. Lang (the Students’ vice-chairman) proposed “The 
President of the Institution," which was responded to by 
Mr. Gavie and Prof. Ayrton. ‘ The Students’ Section” 
was proposed in an earnest and encouraging speech by 
Prof. Thompson. Mr. Ellis replied to this toast. 
“The Guests” was submitted by Mr. H. W. Taylor, the 
Students’ hon. secretary, and elicited, in response, humorous 
speeches from Mr. J. Swinburne and Mr. W. H. Patchell, 
Most of the speakers were in a reminiscent mood, and the 
experiences with electricity in its early stages caused much 
hilarity. Although merriment was supreme, a note of 
seriousness was occasionally struck, notably by Mr. Gavie 
and Mr. Ellis, who urged the necessity for students not 
only joining the Institution, but taking an active part in 
its deliberations. The toast list was interspersed with some 
excellent vocal selections, much to the appreciation of. those 
present. No account of the dinner would be complete 
without mention of the excellent arrangements made by 
the indefatigable hon. secretary, Mr. Ernest W. Moss, aided 
by his colleague, Mr. H. W. Taylor, whose unremitting 
efforts tended greatly to the success of the gathering. 


The British Association.—Arrangements for the 
holding of the seventy-sixth annual meeting of the British 
Association, which is to open at York on Aug. 1 next, are 
well on their way towards completion. The meeting 
promises to be of great interest. It will be remembered 
that York was the birthplace of the association, and it will 
be of interest to revert back to the occasion, when the 


That of | 


attendance at the meetings only numbered about 530 
persons, and to compare the growth of the association 
during the 75 years of its existence. The list of officers 
for the forthcoming meeting at York—which, by the way, 
will be the fourth assembly in that city—has now been 


| issued. The president-elect is Prof. Ray Lankester, and 


the list of sectional presidents and vice-presidents, as now 


| appointed by the council, is as follows: Section A (Mathe- 


matical and Physical Science)—President, Principal E H. 


| Griffiths; vice-presidents, Prof. A. R. Forsyth and Prof. 


H. I. Callendar. Section B (Chemistry) —President, Prof. 


| Wyndham Dunstan ; vice-presidents, Mr. G. T. Beilby and 
| Prof. A. Smithells. Section C (Geology)—President, Mr. . 


G. W. Lamplugh ; vice-presidents, Prof. H. A. Miers and 
Prof. J. W. Gregory. Section D (Zoology)—President, 
Mr. J. J. Lister ; vice-presidents; Mr. G. A. Boulenger aud 


| Mr. A, E. Shipley. Section E (Geography)—President, 


Sir George Taubman Goldie; vice-presidents, Dr. J. 
Scott Keltie and Major Close. Section F (Economic 
Science and Statistics)—President, Sir George S. Gibb ; 
vice-presidents, Rev. Dr. W. Canningham and Mr. Ashley. 
Section G (Engineering) — President, Mr. J. A. Ewing; 
vice-presidents, Sir Colin S»ott Moncrieff and Mr. W, 
Cudworth, Section H (Anthropology)—President, Mr, 
E, Sidney Hartland; vice-presidents, Dr. A, C. Haddon 
and Mr. D. G. Hogarth. Section I (Physiology)—Pcesi- 
dent, Prof. Francis Gotch; vice-presidents, Colonel D. 
Bruce and Dr. Bavan-Lewis. Saction K (Botany)—Pvesi- 


dent, Prof. F. W. Oliver; vice-presidents, Mr. Harold 


Wager and Dr. D. H. Scott. Section L (Educational 
Science)—President, Prof. M. E. Sadler; vice-presidente, 
Mr. Grant Ogilvie, Sir Philip Magnus, M.P., and Mr, 
Dyke-Acland. As regards the medal fund which was 
started last year to commemorate the visit of the British 
Association to South Africa, it is proposed to call a meeting 
of the subscribers, to be held on March 2, for the purpose 
of receiving the report of the executive committes. We 
understand that subscriptions have been promised to the 
amount of over £700, and since the council of the associa- 
tion have resolved to add to the fund the balance of the 


| special funds raised to meet the expenses of the South 


Africa meeting, the total sum to be disposed of is between 
£1,500 and £1,600. Finished sketches of the designs for 
the proposed medal have now been prepared, and will be 
laid before the subscribers by the executive committee. 


Electric Lighting.—If electricity is to attain a pre- 
eminent position as an illuminant, and to replace, as it must 
naturally do, the more antiquated forms of lighting, greater 
attention will have to be paid by engineers and consumers 
to. certain minor details which greatly affect its cost and 
determine its use. The necessity for this has been often 
reiterated, and in splte of frequent admonitions interested 
parties do not seem to be in a particular hurry to toe the 
mark. Of so much importance is the matter, that Mr. George 
Wilkinson made it the subject of a lecture which he deli- 


| vered before the Leeds Local Section on Thursday, Feb. 15. 


He pointed out that the waste in incandescent electric 
lighting is mainly due to the use of incorrectly graded and 
inefficient lamps, and the persistent use of lamps after they 
have become blackened on the inner surface of the glass 
bulb. He instanced a few cases where the consumer was 
paying for unused current due to his ignorance. Among 
the most glaring was a public building which was 
installed with 80 32-c.p. British-made 100-volt lamps, 
taking an average of 170 watts each. The light in the 
case under notice was exceedingly unsatisfactory owing 
to drop in pressure. By putting in 16-c.p, lamps the 
light was improved and current consumption very greatly 
reduced. In private houses the author came across 
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such instances as a consumer using 8c. p. British-made 
lamps giving, in one case, only 2°1 c.p. at 11 watts per 
candle, and another 3°2 c.p. at 8 watts per candle; or a 
consumer using 230-volt lamps on a 200-volt circuit, 
We could go on multiplying these instances ad libitum, 
either those cited by Mr. Wilkinson or others which 


have come under our own purview, but the time for 


protest is past, and the only effect of procrastination in 
our dealing with the matter will be to place us less 
favourably in the race with gas for public favour. 
We must search for remedies. Mr. Wilkinson in his 
paper suggests a number of practical remedies. In the 
first case, he urges the abolition of Clause 18 of the 1882 
Electric Lighting Act, and advises the substitution of an 
amended clause giving the electricity supply undertakers 
right of supervision over the lamps used on their aupply 
mains, and the right to refuse to supply customers using 
wasteful lamps. There is no doubt that this clause can 
act as a serious hindrance to the desired effect, but if 
central-station engineers would regard themselves loss as 
mere producers and purveyors of current, and concern 
themselves more with the problem of turning a minimum 
amount of electrical energy into à maximum of lighting 
power, we are convinced that the clause in question would 
become of secondary importance. It is only when a com- 
plete entente between producer and consumer is lacking 
that the law is likely to have a deleterious effect. There 
are other conditions, however, which require remedying, 
and Mr. Wilkinson rightly directs attention to the method 
of testing. It is of great practical importance, says he, 
that drop in candle-power tests should be considerably 
shortened by employing a pressure higher than the 
standard working pressure for, say, 150 to 200 hours. He 
condemns the use of pentane or other flame standards of 
testing, and commends photometric tests. Before conclud- 
Ing his paper, the author dealt with the Nernst lamp, and 
described the modifications which he had designed and 
introduced. He produced a table showing the results of a 
test made at the Westminster Electrical Testing Laboratory 
of a 200-volt 4-ampere Nernst lamp. The mean hemi- 
spherical candle-power was: with diffuser, 58:6 c.p. ; with 
globe, 29°0 e p,; watts, 51'2 at 200 volts; watts per mean 
hemispherical candle-power, 1:525 c.p. with diffaser, and 
1°76 c.p. with globe. 


A Self-Exciting Alternator.—At a meeting of the 
American Institute of Electrical Engineers, held on Jan. 26, 
Mr. E. F., Alexanderson contributed a paper in which was 
described a type of self-exelting alternator developed by 
himself, which possesses a single field winding of the ordi- 
nary type carrying a direct current fed from a mulii- 
segmental two-part rectifying commutator. A general 
description of the author’s alternator, which is three-phase, 
is shown in the diagram. The exciting current is generated 
in an auxillary three-phase winding placed in the same 
slots as the main armature winding. The terminals of 
this auxiliary winding are connected to three sets of brushes 
that bear on a rectifying commutator of special type. This 
commutator has one active segment per pole, covering 
practically two-thirds of the pole-pitch, the remaining one- 
third of the arc being insulated. Each alternate segment 
is connected to one terminal of the field winding, and the 
remaining segments to the other. The voltage generated 
in the auxiliary winding is sufficient to supply current for 
excitation at full inductive load; and the excitation is 
adjusted to the proper no-load value by a three-phase 
rheostat inserted in the neutral point of the auxiliary 
winding. Automatic compounding is accomplished by 
means of a series transformer connected to the rheostat. 
The amount of boosting in the field circuit depends not 
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only upon the value of the secondary current, but also 
upon the power factor of the load. As far as commutation 
is concerned, the full resistance of the rheostat may be 
considered as always being in circuit, although the larger 
part of the field current may flow through the series 
transformer. The brushes are placed in such a position 
that the cross current due to two brushes being simul. 
taneously on the same segment is half as large as the 
field current at the moment of rupture. In this way 
complete commutation takes place jusv before the brush 
leaves the segment, and consequently no sparking occurs. 
For compounding and compensating for armature reaction 
both for variation of the load and for changes in the power 
factor, the phases of the auxiliary winding are connected 
in such a manner that the voltage induced in them lags by 
90 electrical degrees behind the corresponding phases of 
the main winding. The secondary circuits of the series 
transformer are closed through the rheostat, and the 
eurrent combines with the field current at right angles at 
non-inductive load, but is in phase with it ab zero power 
factor. At full inductive load of zero power factor the 
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field current in the rheostat is completely neutralised by 
the current of the series transformer. The effect of the 
series transformer on the exciting circuit is, therefore, 
equivalent to an additional E.M.F. which can be combined 
with the E.M.F. of the auxiliary winding at an angle 
dependent upon the power factor, as shown in the vector 
diagram of Fig. 1. The resulting E.M.F. available through 
this arrangement for excitation is such as to maintain a 
constant voltage at the machine terminal, neglecting the 
ohmic drop in the armature winding. In connection with 
this type of alternator, if one generator is to be started 
and synchronised with other self-exciting generators, ib is 
only necessary to bring the machine up to approximate 
synchronous speed and to close the main switch. The 
closing of the switch will cause a momentary rush of 
current, but the compounding of the other generators will 
prevent any material disturbance of the line voltage, and 
the machine, which has been started, will build up its field 
immediately. The rush of current which occurs when 
closing the main switch, if the generators are out of phase, 
is, however, not nearly so great with self-exeited as with 
separately -excited alternators, because the self-excited 
machine has no definite polarity before synchronisation, 
and the auxiliary winding tends at every moment to gene- 


rate a polarity corresponding to the line voltage, 
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broadly under two heads: (a) those whose magnitude is 
determined by the degree of excitation, and which depend 
very slightly, if at all, upon the load; (5) those whose 
magnitude is determined by the load, and which depend 
very slightly, if at all, upon the excitation of the machine. 
Both produce a disturbance of the natural current density 


IDLE CURRENTS.* 
BY M, B. FIELD, M.LE.E. 
"Through idleness , | the house leaksth.” 
It has ever been a trite saying among laymen, that 


electricity, unlike other saleable commodities, cannot be 
adulterated. The alternate - current engineer, however, 
knows that the product of amperes and volts observed at 
his switchboard are no measure of the power at his 
disposal, The useful current is, as it were, adulterated 
with an idle current, which he must pay for with coal, oil, 
and water, but which is unproductive of remuneration. 
Different varieties of idle current crop up in both direct 
and alternate current installations, and they are not con- 
fined to the current-carrying conductors alone, but, like 
some disease, are generated and reproduced in neigh- 
bouring masses of metal. We find them in the pole- 
pieces of dynamos, the cores of transformers, the sheathing 
of cables, and so on. 

Restricting ourselves to the idle currents met;with in 
main conducting circuits, it is noteworthy that every form 
of idle current dealt with may be considered, conventionally, 
as an altogether separate entity, superimposed on the real 
useful current, and be treated as such. While a current 
may not be resolved into any arbitrary components, and 
these treated from all points of view as separate entities, 
yet we may treat the power and idle current components 
as lf they existed independently of each other. The 
reservation must be made that this statement applies only 
to effects depending on simple and quadratic functions of 
the time-average values. For saturation effects, and others 
represented by more complicated functions, this sub-division 
is not permissible. Whenever we can show that the com- 
plex distribution of current in a system of conductors is 
equivalent to a natural distribution superposed upon an 
idle current, and can isolate the cause of the latter, we 
may be able to estimate its value, and hence arrive at the 
characteristics of the actual complex distribution. 

Power Factor.—Inductance in the load, or capacity in the 
mains, may cause idle currents which circulate through the 
entire system, and necessitate ampler proportioning of 
the whole plant. The remedy in the first case is to run 
over- excited synchronous motors at the load end of the 
line. These relieve the generators and the transmitting 
cables of the idle current, which, nevertheless, continues 
to circulate between the synchronous machines and the 
remainder of the load. In a case that came under the 
writers notice the output of certain generators was 
increased by 50 per cent. when they were relieved of their | 
idle currents in a similar manner. The second case—viz, | 
defective power factor due to line capacity—only assumes 
serious proportions in long -distance high - voltage trans- 
mission lines. The generating machinery may be relieved 
of the idle capacity current by the use of reactances—Iindeed, 
the G.E.C., of Schenectady, have manufactured reactances 
for voltages as high as 60,000 and for 2,500 apparent kilo- 
watts for this very purpose. But here, again, the idle 
current is not entirely eliminated, for it still circulates in 
the local circuit formed by the reactance and capacity 
shunts. In both cases the total C? R loss is equal to the 
sum of the C? R losses of the working current in the whole 
circuit and the idle current in the local circuit. 

Wave Shape.—lrregularity of wave shape may introduce 
idle currents, although this is by no means necessarily the 
case. If a motor, the back E M.F. of which follows a sine 
law, is connected to a supply which does not, harmonics 
are introduced which constitute idle currents, and are, 
therefore, undesirable. Ina bank of lamps, however, con- 
nected to the same supply the harmonics produce heat and 
light, and cannot be regarded as idle currents, 

Cross Currenis.—Currents circulating locally between 
alternators running in parallel may represent idle currents. 
They are at all times undesirable, but are not strictly idle 
when a pulsating transference of power between the units 
(or ** hunting ") takes place. 

Iniernal Idle Currents —These currents which, unlike the 
preceding, are manifested inside machines, may be classified 


* Abstract of paper read before the Manchester Section of the 
Institution of Electrical Engineers, Feb. 13, 1906, 


in the conductors of the machine, and increase the losses in 
consequence. The first may be said to add a definite con- 
stant loss (fora given excitation) to whatever loss would 
be occasioned by the natural distribution of current density, 
while the second produce an additional loss proportional to 
the square of the working current; hence, in the latter 
case, the actual loss may be determined by simply assuming 
a virtual increase in the resistance of the circuit. 
example, the skin effect in alternate-current conductors is 
due to an idle current that is proportional to the working 
current, and the total loss due to both currents may be 
determined by simply assuming that the resistance of the 
conductor has been increased. The virtual increase in 
resistance depends on the frequency and the specific 
resistance and dimensions of the conductor. 


Thus, for 


Large generators may have very uneven and complex 


distributions of current throughout their windings, but, 


whatever the distribution, it is always identical (as regards 


linear and quadratic fanctions) with a natural distribution, 
superimposed upon a system of idle currents, The remedies, 


or partial remedies, for idle currents of one form or another, 
as they exist in dynamo machines, are fairly well appre- 
clated—e g., equalising rings, the use of laminated and 


Fie. 1, 


stranded conductors, etc. It sometimes occurs, however, 
that one particular class of idle current may predominate 
to a totally unexpected extent, and, in fact, a cooler, 
cheaper, and more efficient machine may be obtained by a 
decrease of the amount of copper therein. This is shown 
to be actually the case in the old ironless flat-disc alternator. 
It is, moreover, to be feared that this state of affairs exists 
in a considerable number of machines in use at the present 
time, where, in fact, the additional loss due to disturbance 
of current density in the active part of the armature con- 
ductors is greater than the nominal C? R loss. Dr. Simon 
Ottenstein published an investigation in Germany in 1903 
relating to the un-uniform distribution of an alternating 
current over the cross-section of a rectangular conductor 
surrounded on three sides by iron laminations. We propose to 
devote the remainder of the paper to a consideration of this 
effect, which has also been discussed at some length by Mr. 
A. B Field in a paper read before the American Institute 
of Electrical Engineers last year. 

In the last example cited the magnitude of the losses 
was dependent upon the degree of excitation. The follow- 
ing, however, represents the other case, where the losses 
are entirely dependent upon the load current. In Fig. 1 
we have represented a copper conductor of depth b centi- 
metres, and thickness d centimetres, lying in a slot of a 
laminated armature. An alternating current flows in the 
conductor in a direction at right angles to the plane of the 
paper. Jt can be shown that the current flows in layers, 
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being densest in the outside layers at the mouth of 
the slot, and least dense at the root. We propose 
the term “lamellar effect" as suitably describing this 
phenomenon, and it is, of course, closely allied to the skin 
effect in circular conductors. The effect of any current 
flowing down the conductor in Fig. 1 will be to produce a 
ms gaetising flax across the slot from side to side. If the 
slot width, as compared with its depth, be relatively small, 
the lines will be very nearly straight from wall to wall, 

except near the mouth of the slot, where they will bow out- 
wards. Ifa bcd bea line of force, we know that the total 


magnetic force taken round the closed path will be 15 


times the total current in amperes in that portion of the 
conductor enclosed within it. Now, the magnetic re- 
sistance of the iron portion of the path—; e., from a to d 
to cto b—is negligible in comparison with the air portion 
from 5 to a; hence we may say with great accuracy that 


the density of the cross induction at ma times the 
current in amperes flowing between the limits «=0 and 
t-2, The aca density at the mouth of the slot is 
therefore = ', where C is the total current, and the 


d 
induction at the slot root is zero. Assuming the density 
of the cross induction to increase uniformly, the total 


flux traversing the conductor will be = ae per centi- 
Q 
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metre length Consider a very thin lamina along the top 
edge of the conductor forming, in conjunction with a similar 
lamina along the bottom edge, a loop through which this 
total flux threads. The E M.F. induced in this loop per 


centimetre length will be T Jg 1075, f 1s 
a 

the frequency. This gives the R.M.S. value of volts 

if C = R.M.S. value of current. If the conductor he 

long in comparison with its cross - section, such an 

E.M.F. would produce an idle current in the. loop 

2r? bf C 


of value — —. 
10 


where 


1075, where p is the specific resistance 


a p 


in ohms-centimetres. As an example, write f = 50, 


bem — 0'7, p=19x10-°, Then the value of the 
idle current density works out at about 2°6 CG but the 
à 


nominal current density is S Hence the idle current 


dersity in the outer layers is over nine times the nominal 
current density when worked out on this basis, and the 
loss density (or loss per cubic centimetre) at the extreme 
edge due to the idle current is over 80 times that due to the 
nominal current density. Thisshowsthatsome phenomenon 
occurs which is well worth studying, and although the above 
result is greatly exaggerated on account of the assumption 
made, is may be mentioned that machines are at work to-day 


where the loss density in the outer edge of the conductor is 
30 times that due to the nominal current density. 

Fig. 2 represents the case of two conductors lying ina 
closed slot with current flowing up one and down the other. 
The effect in each conductor will be practically the same as 
if we had one conductor lying in an open slot with 
mouth PQ The curves show the distribution of current 
and loss density in the conductors, it being assumed that 


f 50, a = ‘61, and b has the values 1°875cm., 5'7em., and 
75cm. The values of the current density are plotted 
corresponding to the three cases, m b — 6,m b —5,and mb=1'5, 


If we take ^ = ‘61, f=50, then m —:8, and the above 


values will correspond to depths of conductor, 7'5em., 
3°75em.,, and 1°875cm. respectively. The values of the 
square of the current density have also been plotted, 
showing how enormously the loss density . increases 
towards the outer edge of the conductor. The ratio of 
the area of the actual to the nominal loss density curve 
represents the coefficient of virtual increase of resistance of 
the conductor. In a given machine there are certain 
critical depths of conductor at which the idle-current loss 
exceeds the nominal loss, and any additional depth means 
an increase of loss and a waste of copper. In determining 
slot and conductor dimensions, other factors need considera- 
tion. A large cross-section of conductor forms a better 
conductor thermally for getting rid of heat developed, and, 
again, a deep conductor is sometimes considered advisable 
for mechanical reasons. The suggestion has been made, 
moreover, that a certain amount of idle current in the con- 
ductors is useful, in that if reduces the reactance of the 
whole winding. | 

As regards the first of these factors, it is, of course, of 
the utmost importance to so proportion the conductors that 
they will stand heavy short-circuits without damage, but 
calculation shows that where there are several conductors 
per slot it may be advantageous to limit the depth of the 
upper conductors on account of the temperature gradient, 
as well as on account of the {idle-current loss. The second 
consideration relates to the enormous forces which are 
sometimes called into play between neighbouring con- 
ductors under short-circuit. In Manchester, London, and 
New York most remarkable distortion of conductors has 
been noted after heavy short-circuits; indeed, Mr. Stein- 
metz calculates that the energy of 100,000 kw. applied 
during one-tenth second equals the explosion of about 
Jlb. of dynamite, It appears to us that considering 2in. 
solid conductors may be bent edgewise in the disastrous 
manner witnessed on the Manhattan system, it is useless 
to propose to make them self-supporting. Is it not better 
to support the end connectors of armatures by suitable 
clamps, and thus leave ourselves unfettered by this con- 
sideration in the choice of suitable slot conductors ? 

Lastly, it will be obvious that the smaller the conductor 
in an open slot the less must be the reactance due to cross 
flux, and that to advocate the use of solid conductors at all 
in place of stranded bars for the sole purpose of limiting 
the reactance is false economy. Surely the money repre- 
sented by the increased losses would be better expended in 
a more generous design of machine, resulting in the desired 
improvement of regulation. As the current flowing in the 
armature conductors of direct-current machines is, in 
reality, an alternating current, we see that the above 
results, with certain modifications, are also applicable to 
direct-current machinery. It is to be noted, moreover, 
that the conclusions arrived at will not be much modified 
by saturation of the teeth, as might be thought at first ; 
for if in Fig. 1 we consider the iron on both sides the 
slot highly saturated, the amount of the cross flux will not 
produce any important change in the degree of saturation. 
Thus the magnetic force acting from 5 to c will be equal 
and opposite to that acting from d to a; hence, in spite of 
saturation, we can still take the induction density from 


a to b as approximately 16 E 


times the current enclosed 


Q 

within the path a b cd. It is unquestionable that these 
effects deserve much more consideration on the part of 
designers than has been accorded them hitherto, 
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NEW IRON-CORED INSTRUMENTS FOR ALTERNATE- 
CURRENT WORKING.* 


BY W, E, SUMPNER, D.SC, MEMBER, 


In view of the acknowledged excellence of direct-current 
instruments of the moving-coil type, it is remarkable that 
little attention has been given to the construction of instru- 
ments on similar lines for alternate-current working, the 
permanent magnet being, of course, replaced by an electro- 
magnet, involving an additional circuit. The difficulties 
met with may be classified thus: (1) the induction density 
of the air-gap, or the current through the moving coil, may 
be of incorrect magnitude, owing to the direct or indirect 
effects of eddy currents, or to variations in the permeability 
of the iron; (2) the gap flax density and the moving-coil 
current may not be in proper phase relation, owing to the 
phase error introduced by the hysteresis in the iron, or by 
the influence of varying frequency and wave form on the 
reactance of the instrument circuits. The second class are 
the more important, those of the first only really affecting 
the calibration of the instrument. 

Magnitude  Errors.—Eddy currents can be rendered 
negligible by suitable lamination, while the effects of 
varying permeability are largely neutralised owing to the 
presence of the air-gap. But the latter has an important 
indirect effect, due to variation in the leakage factor for 
different magnetisation currents. A way to overcome this 
last difficulty is to wind the magnetising coil completely 
over the air-gap, and this condition is fulfilled in the 
author's wattmeter. 

Phase .Errors.—These have, especially in wattmeters, a 
more serious effect on the accuracy of the instrument than 
any likely variations in the field flux. Such errors arise 
from two causes: (1) hysteresis makes the field flux differ 
in phase from the magnetising current, and (2) the react- 
ance of the moving-coil circuit introduces a phase error. 
The former is slightly dependent upon the wave form, but 
not on the frequency, while the latter is greatly affected by 
both. 

Lron-Cored Instruments.—In an ammeter the magnetising 
collis placed in series with a very low non-inductive resist- 
ance, and across the terminals of the latter the moving coil 
is connected in series with a Aigh non-inductive resistance. 
The magnetic flux and moving-coil current will each be 
essentially proportionate to the main current, and hence 
the instrument can be calibrated as an ammeter. In the 
series magnet form of wattmeter the main current is used 
to produce the field, and the moving coil is connected 
across the mains through a non-inductive resistance. In 
a voltmeter the shunt magnet is excited by the voltage of 
the elreult, and the moving coil is put in series with a 
condenser across the same majns. The range can be altered 
by changing the condenser or by varying the turns on 
elther coil. In the writer's wattmeter a shunt magnet is 
used to produce the field, and the secondary of a current 
transformer produces a suitable current in the moving-coil 
circuit, If the phase errors are made sufficiently small, 
the instrument will act correctly, whatever the frequency 
or wave form, 
be varied. 


The Phase Error Allowable—This varies in accordance 
with the use to which the instrument is to be put. In the 
case of a wattmeter, if there is a phase error 6, and the 
power factor is cos $, it may be shown that the error 
- Ütan ¢ This is an error of much more serious magni- 
tude than that which obtains with ammeters and volt- 
meters, 0 must not exceed 1 per cent. of a radian if the 
wattmeter error is to be reduced to 1 per cent., and the allow- 


able phase error in a wattmeter is less than a twentieth of 


that in an ammeter or voltmeter to secure the accuracy 
stated. Therefore, if the wattmeter problem is solvable, 
that of ammeters and voltmeters should prove easy, and 
as à matter of fact this is the correct view. It would 
have been simpler to attack the easier problem first, but 
the writer first experimented with the wattmeter, and it 
was only natural to find that the instrament which proved 
satisfactory could be used with even greater accuracy as an 


“Abstract of an original communication to the Institution of 
Electrical Engineers, 


and however the voltage and current may. 


ammeter or voltmeter, with the circuit connections that 
have been described. — 

Ammeiers.—Influences tending to cause error have little 
effect. Eddy currents can be made negligible with suit- 
able lamination, and varying permeability only alters the 
calibration curve of the instrument. The phase error, 
whatever its value may be, is always the same for any 
particular current, and it can only have the effect of 
altering the calibration. In fact, in nearly all cases the 
error seems to be negligible with ammeters. 

Ammeter Tests —To test theoretical results, an ammeter 
of the pattern that has been indicated was tested in circuit 
with a Siemens dynamometer. The instrument with direct 
current showed large hysteresis effects, but no difference 
could be detected with alternating current. It was next 
found that the error for varying frequency was extremely 
slight, and the alternating-current calibration was found to 
closely correspond with the direct current. Asa result of 
the tests that were made, the following two conclusions 
were arrived at: (1) the calibration of the instrument by 
the direct-current method yields a scale applicable for 
alternating current of any frequency, and is such that the 
scale reading is proportional to the square of the alternating 
current producing the corresponding deflection; (2) the 
constant to be used with such a scale varies slightly with 
the current frequency in the case of the instrument tested. 
In the writer’s opinion there can be no reasonable doubt 
that it is possible to construct accurate iron-cored ammeters 
for alternate-current working, and that the indications can 
be made independent of the effects of hysteresis and of 
variations in permeability, frequency, and wave form. The 
scale readings can also be controlled by shaping the air-gap 
in accordance with well-known principles. 

Volimeters—The electromagnet of a voltmeter must 
necessarily be used as a shunt to the mains, and as its 
inductance will be large the magnetising current will, for 
all usual frequencies, be nearly in quadrature with the 
voltage producing it. This may appear to be a dis- 
advantage, but as a matter of fact it renders the problem 
simpler. The torque is proportional to the square of the 
voltage, and this is. true whatever the frequency or wave 
form, however leaky the condenser may be and whatever 
the permeability and leakage characteristics of the iron. 
The instrument can be calibrated like an ordinary dynamo- 
meter voltmeter. To reduce the effect of the copper drop, the 
inductance of the coil must be increased, and this implies a 
narrow gap with increased flux density and a more sensitive 
instrument, 

Voltmeter Tests.—An iron-cored instrument of the pattern 
already described was tested against an accurate hot-wire . 
voltmeter. If D represents the deflection of the former 
and V the reading of the latter, it was found in a series of 


tests that V plotted against VD gave approximately a 


strsight line. Moreover, the value of 7B was found to 
be nearly constant for different frequencies. The tests, in 
fact, proved that the frequency error is too small to be 
read on any ordinary non-reflecting instrument, and this 
conclusion is quite in accordance with theory. 
Wattmeters.—The electromagnet for a wattmeter may be 
used in series with or in shunt with the mains, but in 
either case the phase errors must be greatly reduced. If 
the small phase error be A, the wattmeter, instead of reading 
the true value, V A cos ¢, will read V A (cos 4 — 0 sin 4), 
where cos œ is the power factor and ¢ is negative for 
leading currents. In the series magnet type it is difficult 
to reduee the hysteresis phase error to 1 per cent., and 
with shunt magnets it is much easier to bring about this 
result. Two iron-cored wattmeters, due respectively to 


Dr. Drysdale and Signor Olivetti, of Milan, have recently 


been described and are of great interest. | 
Watimeter Tests—A great many patterns of transformers 
for use with shunt magnet wattmeters have been designed, 
and the results of a great many tests show that the errors 
closely follow the theoretical ones that would be expected. 
In the writer’s opinion there is no doubt that it is possible 
to construct these iron-cored transformers so as to have a 
phase error well under 1 per cent. of a radian. In fact, it. 
is almost obvious that if the laminated iron is used simply 
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aras) 


as a shield to totally surround an alr-core transformer the 
hysteresis phase error must become negligible. The total 
phase error of wattmeters with shunt magnets is easily 
redueible to less than 1 per cent. of a radian. 

Phase Meters and Idle-Current Ammeters —If a wattmeter 
of the shunt magnet type has its moving-coil current gene- 
rated, nob by a current transformer, but by tapping a non- 
inductive low resistance in series with the main current, 
the instrument will show no deflection on a non-Inductive 
load, but for an inductive load with power factor cos ¢ 
the deflection will measure V A sin œ. Instruments for 
this purpose are called idle-current ammeters, and are 
employed instead of phase meters to indicate the inductive 
nature of the load. The theory of phase meters has been 
dealt with at length by the author, and may be summarised 
thus: (1) whatever may be the faults of phase meters, 
not one need be due to the presence of iron in the magnetic 
‘circuits ; (2) phase meters for multiphase circuits, if once 
correctly calibrated, are accurate on balanced loads for 
currents of all frequencies and wave forms; (3) phase 
meters can be accurately calibrated for balanced multi- 
phase loads by a simple direct-current method of test; (4) 
the error of phase meters on unbalanced loads may be 
very large. 

Electromagnets for Moving Coil Instruments. — The series 
form of electromagnet when used with direct current 
exhibits marked effects due to residual magnetism, magnetic 
history, and varying permeability. In alternating-current 
work investigation shows that only for one instrument, 
the ammeter, is the series magnet necessary ; and that in 
this case the hysteresis effects cancel out while variations 
in permeability only affect the scale calibration. For the 
other instruments the shunt form is to be preferred, It 
is remarkable, however, that whichever form be in question 


the condition to be secured in the design is the same, so f 


that the same instrument when suitably designed can be 
used indifferently as an ammeter, a voltmeter, or a watt- 
meter. In the instruments as yet constructed the control 
has been made as strong as, or stronger than, that used in 
ordinary commercial permanent magnet moving-coil instru- 
ments. It seems natural to describe as iron-cored instruments 
those referred to In this paper, but it would be even more 


appropriate to call them air-gap instruments. We may | 


regard the iron as a convenient means of lengthening the 
magnetic circuit till it is sufficient to enclose the winding 
without appreciably affecting the reluctance. In other 
respects the properties of iron are disadvantageous, and 
the behaviour of the instruments is really determined 
by the gap, the design of the latter being the most important 
consideration. 

Conclusion, A. shunt magnet wattmeter as described 
above has properties in sharp contrast with those of a 
wattmeter of the ordinary dynamometer type. In general 
behaviour the instruments are very like permanent magnet 
moving-coil instruments for direct-current circuits. The 
scale can be calibrated by a direct-current method, and 
this is a great advantage. The light moving system placed 
in a strong magnetic field possesses many . good. features, 
and there is ample margin of sensitiveness. Moreover, 
brass and other métal parts can be used in the immediate 
neighbourhood of the moving-coll field without affecting 
the accuracy. 


SOME RECENT ELECTRICAL MEASURING 
INSTRUMENTS.* 


BY KENELM EDGCUMBE, M.LE.E,, A.M.LO E (MEMBER), 
(Concluded from page 238.) 


One of the latest additions to the ranks of recording 
instruments is the Everett-Edgeumbe “ Inkless" syn- 
chronised recorder. This instrument, like that of Messrs. 
Siemens and Halske, is of the intermittent registering 
type, but is distinguished from it by the fact that an 
entire installation, consisting of any number of recorders, 
can be worked off a single master clock with the certainty, 


moreover, that all the instruments are absolutely alike as 
hcl al RN ALONE Sd 


. * Paper read before the Junior Institution of Engineers, 


regards timing. The clock is electrically wound, and the 
momentary current impulses sent by it through the system 
cause a flat bar to descend on a steel point carried at the 
end of the pen arm. The point is thereby pressed through 


a typewriter ribbon on to the chart. This steel point 
normally swings just clear of the paper, so that it takes up 
its position quite unimpeded by friction. Thus the record 
in reality consists of a number of small dots, but these dots 
recur at such frequent intervals that the result is a practi- 
cally continuous line. For ordinary purposes, a record every 
five seconds forms the standard, but for traction work a 

record every second is often found advisable. The con- 

trolling clock is constructed on the well-known Hope-Jones 

“ synchronome ” principle, the chief feature of which is the 
self-cleaning contact. 
device in this way, each current impulse also drives 
forward the chart through a definite amount, so that all 

the charts are absolutely synchronised, and no uncertainty 

as to timing is possible. From what has been said, it will 

bə seen that the chief points of interest about these 

recorders are (1) absence of ink; (2) absence of friction; (3) 

absence of clockwork ; (4) accuracy of timing. 


Besides actuating the recording 


Being able to eliminate friction at once opens up new 


fields of usefulness for recording instruments—such, for 
example, 
pyrometers, etc.—since in the past 
impossible to obtain sufficient power in such instruments 
to overcome the friction inseparable from an ordinary 
recording pen.* In fact, it may be said unhesitatingly 
that no alternating-current instrument, except perbaps the 
induction type, can conveniently be made sufficiently 


as recording power factor indicators, recording 
it has been found 
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Fre, 7.—Amplitude of Vibration of Reed of Frequency Indicator. 
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powerful to give a really satisfactory record, and induction 
instruments have so many other disadvantages, particularly . 
as regards temperature and frequency errors, 
many purposes they are put quite out of court. With 
the "Inkless" recorder, however, the ordinary dynamo- 
meter or moving-iron movement can be employed with 
extreme accüracy. 


that for 


Frequency Indicators.—Of all electrical quantities, one of 


the most difficult to measure accurately is the frequency of 
an alternating current. The earliest attempts were mostly 
based on the variation in the current passed by a highly 
inductive cireuit at different frequencies. 


That such a 
system must be most unreliable will be at once clear when 


it is remembered that this current will depend almost as 


much on wave-form as on frequency. Some makers have 
endeavoured to get over the difficulty by providing their 
instruments with a resistance which is variable from the 
outside of the case, so that after the indicator has been 
installed the reading can be adjusted to suit the particular 
wave-form of the generators on which it is to be used. 
This solution, unfortunately, assumes that the wave- 
form of all the machines in a station are identical, 
which assumption is, of course, hardly ever justifiable. 
Another arrangement, and one which has been applied with 
considerable success, consists in coupling an ordinary 
tachometer to either a small synchronous motor, or else an 
asynchronous motor of sufficient size to run with practically 
constant slip. The objection to the synchronous motor is 
that it will not start, but this defect can be got over by 
running up to speed as a commutated motor, and switching 
over when the rotor is in step. Probably the greatest | 


dba oi a e—a 
* The recording pyrometers of Prof, Oallendar are, of course, well 
known, but they are;somewhat too complicated for ordinary use. 
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objection to the system lies in the uncertainty of tacho- p frequency to which it corresponds, so that this can be 


meters, and in the fact that a continually running motor is 
bound to require a certain amount of attention, and, more- 
over, the cost of the arrangement is considerable. 

A completely different principle, and one which appears 
destined to supersede all others, was originally suggested 
by Mr. Albert Campbell It consists in subjecting a tuned 
reed or reeds to vibrations of the frequency to be 
measured. When the free period of vibration of the 
reed is the same as that of the vibrations applied to 
it, the amplitude of swing will be enormously increased, 
owing to resonance. That is to say, each impulse 
will be applied to the reed at precisely the moment 
it is required in order to still further increase the swing. 
In Mr. Campbell’s frequency indicator, an electromagnet 
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FIG, 8, —Everett-Edgcumbe Frequency Indicator. 


energised by the alternating current whose frequency is 
to be determined acts upon a steel reed, the length of 
which can be varied until resonance is attained. The 
length of the reed is then simply read off on a scale, a 
given length eorresponding to a definite frequeney. The 
position of resonance is easily recognised by the hum 
increasing in loudness as the point is approached, and then 
decreasing again as it is passed. In another modification, 
due originally to Messrs. Kempf and Hartmann, in place 
of a single reed of variable length, a number of reeds, 
each having a definite period of vibration, are acted upon 
by the electromagnet. Each reed carries at its end a small 
white flag, and as the swing amounts to nearly $in. the 
particular reed which happens to be vibrating can be 
at once seen. Opposite each tongue is marked the 


at once read off. Fig. 8 shows another modification 
of such an instrument in section and elevation. 
The electromagnet, as will be seen, is circular in form, 
and the reeds are arranged round it, and being of steel 
are attracted at their upper ends, and thus kept in 
vibration. It will be clear that the tongues are attracted 
once in each half period—that is, twice per cycle. A very 
simple method or doubling the range thus suggests itself, 
which consists in providing the electromagnet with a 
second winding, through which a direct current can be 
sent. If the ampere-turns of the two windings are the 
same, it will be seen that one-half of each wave is wiped 
out, while the other half is doubled in magnitude, and thus 
the reeds are attracted only once per cycle instead of 
twice—that is, they respond to double the previous 
frequency. The sharpness with which a particular reed 
is picked out is quite extraordinary. Fig. 7 shows 
this very clearly. The ordinates represent to an arbi- 
trary scale the amplitude of the vibrations, while the 
abscisess show the frequency. In practice, one reed 
usually corresponds to each half cycle, and it is then 
easy to estimate quarter cycles with accuracy. It might 
be thought that the tongues would deteriorate with 
the continual bending and might even break off. In 
practice, however, no trouble whatever is found from 
this cause. In fact, numbers of reeds which have been 
tested after being in continual use for years have been 
found to possess identically the same time of swing as 
when first installed. Another successful form of frequency 
indicator, working on an analogous though slightly different 
principle, has been introduced by Frahms. This instrument, 
like that just described, is provided with a number of 
tuned tongues, but in this case, instead of each being set 
separately in vibration by an electromagnet, they are all 
fixed to a common support, which is vibrated by the electro- 
magnet. Thus the impulses in this case are mechanical 
rather than magnetic. In other respects the arrangement 
is similar to the one just described. | 


A NEW METHOD OF AUTOMATIC BOOSTING,* 
BY MAX J, E, TILNEY, ASSOCIATE MEMBER, 


The subject of automatic boosters is always of great 
interest, and all the advertised methods when applied to 
existing stations involve the scrapping of old plant and 
the substitution of new. There are at present some 
four or five methods of auto-booster regulating. Simple 
differentlally-wound boosters were the first development, 
but difficulties in connection with compensating for rise in 
cell voltage and magnetic troubles have rendered these by 
no means an unqualified success. The Highfield system 
came next, and the chief objections seem to be excessive 
cost and lack of adaptability to varying loads. Two new 
systems brought out in 1903 and 1904 by Turnbull and 
McLeod and Crompton are high priced, and necessitate new 
plant. Voltage charts of these show practically a straight 
line, though in the case of the T. and M. system it appears 
possible to compound up for a drop in the line, Then there 
is the Thury system in use at Leicester. Oae would expect 
the wear and tear of the high-speed crankshaft to be excessive, 
and this system also means buying a new booster differ- _ 
entially wound. In all these systems the idea is to keep 
the voltage constant, and, as far as I know, except in the 
T. and M. system, there is no compounding to compensate 
for drop in the feeders and line. What one wants, ib 
seems to me, is a system that will lower the volts when 
the load comes off and put them up when the 
load comes on. Experience shows that a differential 
booster will not do this, and other types claim that they 
maintain the voltage to which the exciter is set. The 
Thury regulator is worked on the voltmeter principle 
and tries to do the same thing, compensating for lack of 
true differential working by automatically varying the shunt 
field, which, however, it never reverses. 

The new system proposed may interest both engineers 


i Abstract of paper read before the Birmingham Local Section or 
the Institution of Electrical Engineers, Jan, 17, 1906, 
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putting down new plant and those at present working 
under difficulties with shunt-wound boosters which they 
cannot afford to scrap. The system is one of automatic 
shunt regulation, and with the ald of field reversal is 
designed to operate both on charge and discharge. It 
worka with both laminated and solid booster pole-pleces, 
but the former naturally give more sensitive regulation. 
In this paper the apparatus is described as applied to 
boosters and batteries, but it is easily modified to control 
generators working without batteries on varying loads. The 
standard apparatus for tramway systems consists of a table 
carrying a multiple-way regulating switch having all the 
resistances fixed underneath it. The contact blocks are 
directly connected to the spindle of a small motor 
armature, There are four rings of contacts, one pair of 
contact blocks covering the inner and another the outer 
rings. The arrangement can be distinguished clearly in 
Fig. 1, which shows the whole apparatus, and the con- 
nections to the regulating switch, suitable for a complete | 
booster and battery equipment are given in Fig. 2. 
The reversal of the booster excitation and the discharge 
before reversal is effected by contacts at S S (see Fig. 2), 


more than, say, five amperes, and takes the place of rg 
the costly diverters carrying the main currents necessary = 
with other systems. The whole apparatus can be made up in 
standard form, and only requires the main diverter and 
regulating resistances arranging for each case, the former 
depending on the total output and the latter upon the 
booster magnetisation curve. The little armature never 
makes a complete revolution, and the operation of the appa- 
ratus is very simple, being dependent on the fact that any 
movement of the switch not only alters the booster field, 
but also alters the value of coils 3A or 38, always tendin 
to produce a resultant zero flux in the small motor field 
system. Colls 1 and 2 are always producing opposing 
magnetising effects, and coll 34 acts in the same sense as 
coll 1, so that the switch tends on charge to seb itself in 
such a position that the flax due to coils 1 and 3 is equal 
to flux due to coll 2. On discharge, coils 2 and 3B oppose 
coil 1, and the awitch tends to set itself accordingly. The 
switch operates with a difference of 50-0-50 ampere-turns— 
ie, the limit of variation would be 100 amperes, being 
50 ampere turns on either side of the absolute zero field of 
the small motor—and a battery of 800 ampere-hours 
capacity would deal (with such a variation) with a drop in 
volts certainly not exceeding 2 per cent., and probably not 
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exceeding 1 per cent. Of course, for boosters with very 
different magnetisation curves it may be necessary to alter 
the turns on coils 3A and 38, but as the standard winding 
is based on average values, taken from a large number of 
machines, it is not probable that any change will be 
necessary. The size of the station makes no difference 
whatever, as the percentage of load variation at which the 
regulation begins to operate is the same in all cases. 

To over-compound so as to compensate for drop in 
feeders, it is only necessary for the value of coll 2 to be 
set a little below the capacity of the plant running, and to 
divert coil 3A by a slightly lower resistance. It will be 
easily seen that this will, when the booster is charging the 
battery, still allow it to charge up to its full capacity, or 
the full capacity of the plant, and when discharging will 
allow the regulating switch to go a little further round on 
the boosting out side. This will raise the volts of the 
battery and booster in series somewhat higher than is 
necessary to take its fair proportion of load, This, of 
course, tends to rob the plant of just so much load as will 
allow the machine volta to rise to an equal amount, and 
the volts on a small system have been in this manner 
successfully raised to 520 when the load comes on, and 


the switches as they pass on to and over these points short- 
circuiting the booster field windings. As the full boost is 
never required on discharge there is a permanent resistance, 
as shown on the diagram, in series with the regulating 
resigtance on the dischargeside. The armature has a small 
current always passing through it, and the pole-pieces are 
wound with four coils, 1, 2, 34, and 3B (see Fig. 2). On 
the switchboard above the regulator are mounted the 
terminals for the four field colle, and also two lamps wired 
in series with the little motor armature to save winding 
the latter for high voltage. 

The feld coils are in four circuits (see Fig. 2). No.1 
carries a definite proportion of the external load; No. 2 is 
set to give a certain number of ampere-turns (depending on 
the output of machines running at the time) with the aid 
of a regulator at the top of the switchboard ; No. 3a is in 
the circuit of the booster field, and the other regulator at 
the top of switchboard acts as a diverter for it; No. 3B 
takes the place of 34 when the battery is discharging. 
The diverter for coil 3A is to compensate for rise of volts 
in the battery, but is not necessary except when the cells 
are considerably ran down, or it is desired to give 
them a gassing charge, This diverter will never carry 


a 


"i.e to 500 when it comes off, As a result, the cars 
have kept better time at the busy part of the day than 
they had previously been able to do. 

Running losses in this apparatus may be classified as 
follows: (1) current in small motor armature; (2) current 
in No. 2 coil; (2) volt drop on main diverter and No. 1 
coil; (4) copper loss in No. 534 and 38 coills. No. 4 may 

be ignored, and in a 2,000-ampere station the total loss, due 
to the rest, at maximum load is 1,750 watts. Taking a 
tramway load factor of 25 per cent., the average loss due 
to the regulator would be 450 watts, and the efficiency of 
the arrangement may therefore be considered as that of 
the booster and motor. The high efficiency of the Highfield 
booster is not claimed for this system, but too much can 
be paid in first cost for a small gain in efficiency. The cost 
for a 3,000-ampere traction station will not bs more than 
£80 for regulating a booster of 40 kw. capacity, and the 
system should appeal to many engineers at present in 
difficulty. 


DISCUSSION. 


Mr. J. S. HicHrierp, in a written communication, pointed 
out that recent prices of his machines would compare well with 
those of other types. In many cases where the load grows 


the load factor simultaneously improves, and it is, therefore, not 


a fact that the growth of a concern necessitates a larger battery. 
Moreover, in some cases it is economical to lay out a battery 
equipment so that part of the load variation falls on the gene- 
rators. In these cases a small degree of regulation only is 
required, and in his particular design of booster just so much 
of the load was taken up as was desired. 

Mr. R. S. McLeon wrote saying that in a few cases it might 
be possible to alter old shunt-wound boosters and use them as 
automatic reversible ones. There could be no heavier work for 
a booster than that met with on traction systems, and he con- 
sidered that machines should be specially designed for this 
work, Laminated fields, moreover, were a necessity if one was 

going to follow up the peaks of a tramway load quickly enough. 
He would be glad to know whether the author’s boosters were 
free from sparking. It seemed a pity to complicate matters 
with regulating switches when all necessary regulation could be 
obtained automatically by current and voltage variations in the 
system itself, 

Mr. Vicron Bornanp was surprised at the title of the 
author's paper, as the principle described was that of the Thury 
system, which had been in use for several years. The 1-10-h.p. 
pilot motor used in the latter system to operate the rheostat 
ran at from 2,000 to 2,500 r.p.m., which resulted in very quick 
regulation. He pointed out that Mr. Tilney’s assertion that 
the Thury regulator never reversed the shunt field was made in 
error. Did the author's 4 per cent. regulation mean 4 per cent. 
total or each way? In either case a steam-engine governor 
would give better results. Under similar conditions the Thury 
regulator would keep the voltage within 4 or even i per cent. 
He did not see how the quickness of action which obtained in the 
Thury regulator could result in an electromagnetic apparatus 
containing so much iron as that described in the paper. The 
author stated that coil No. 2 and the diverter of coil No. 3 
required adjustment. In his opinion an automatic reversible 
booster should need no hand regulation. The Thury motor 
consumed 90 watts at all loads, and they were much indebted 
to Mr. Tilney for his attempt to improve a very interesting 
piece of apparatus. 

Mr. AnwisTEAD had watched Mr. Tilney's apparatus grow 
to its present state of perfection, and he considered it had 
several advantages over other systems. 

Mr. G. C. ALLINGHAM said, in principle, Mr. Tilney’s system 
was practically that of an ordinary differential booster worked 
through a relay. The advantages of less initial cost were 
gained at the expense of regulation. The lag of the booster 
was a disadvantage at all times, and in the author's system 
there was a large additional lag. Most reversible boosters 
had a compound winding which compensated for drop in the 
system, and this could easily be overcompounded. 

Dr. D. K. Morris, having remarked that Mr. Tilney's system 
was the same as that of the Thury booster, laid stress on the 
great necessity for rapidity of regulation. 

Mr. W. FENNELL said the author referred to the efficiency 
of boosters. He considered the average efficiency (or in- 
efficiency) to be 50 per cent., and pointed out that many booster 
troubles were due to the motor. The latter should be looked to 
more frequently. 

Mr. Bryer stated that Continental engineers did not favour 
the use of automatic and reversible boosters. Personally, he 
considered a large battery a better investment than a small 
battery combined with an automatic booster. The latter 
ee was not an economical success, nor did it enjoy long 

e. 


THE ELECTRICAL ENGINEER, FEBRUARY 28, 1906 


Mr. S. H. Hornen said that as a large proportion of Mr. 
Tilney's losses were fixed, he did not see why the losses at 
quarter load were reduced from 1,750 to 450 watts. He thought 
the chief frictional resistance would be at the switch contacts, 
and asked if much wear had been noticed. 

Mr. Tinyzy, replying to the last speaker, said that the wear 
on the carbon brushes was inappreciable. He was interested in 
Dr. Morris’s remarks, but pointed out that in most stations it 
was not possible to keep the cell voltage ata figure to obtain 
the results suggested both by Dr. Morris and other speakers. 
In small stations a rise in voltage to 2.5 was quite common, and 
it was this rapid fluctuation that caused most of the trouble with 
automatic boosting arrangements. As the Thury regalator was 
worked on the volmeter principle, he did not in the least see 
how it could be compounded. Dealing with Mr. Allingham’s 
remarks, he agreed that the windings on the small motor were 
somewhat the same as the Turnbull and McLeod booster, but 
the addition of the balancing coil made ali the difference. Tie 
pointed out that his regulator could be adapted to any booster, 
regardless of the magnetisation curve, and whether it was being 
worked with saturated field or not ; it was simply a matter of 
caleulating out the regulating resistance, to obtain suitable steps. 
The suggestion that the ordinary series coil of a differential 
booster could be made to compensate for the drop in the line 
had not, as far as he was aware, been carried out, and he 
imagined there was some reason why it would complicate ' 
matters. He had some time ago suggested to Mr. Bornand that 
the Thury booster should be made to reverse, and they had 
heard the result. The regulation of 4 per cent. he had men- 
tioned meant 2 per cent. on either side, and he believed this 
was close enough for traction work. The regulation curve that 
Mr. Bornand had shown was very close, but tramway engi- 
neers wanted a straight-line curve on the trolley line, not at the 
Station. He feared that Mr. Highfield did not quite follow his 
meaning, as he did not intend to convey in any way that a 
larger battery was necessary as the load grew. It was stated that 
if a battery of sufficient size was put down, a booster would not 
be necessary. This was perfectly true, but, unfortunately, we 
could not always put in as large a battery as we liked, and it 
was better in some cases to spend an extra £500 on a booster 
than an extra £1,000 on larger cells. — 2 

Dr. SUMPNER, in proposing à vote of thanks to Mr. Tilney, 
Said they had been much interested in the description of his 
Íngenious apparatus. 


. TECHNICAL CONSIDERATIONS IN ELECTRIC 
RAILWAY ENGINEERING.* 
BY F, W, CARTER, M.A, ASSOCIATE MEMBER, 
- (Concluded from page 241.) 


CONCLUSION. | 

The chief immediate developments in the direction of 
railway electrification are to be looked for in urban and 
suburban districts, where the increased schedule speed and 
the greater capacity of an electrically operated railway 
could be relied upon to develop the necessary traffic, whilst 
frequent and regular trains would do much to prevent the 
loss of traffic to tramways, so often deplored by railway 
directors at the present time. It is these considerations 
rather than the possible saving in operating expenses 
which constitute the case for the electrification of suburban 
lines. If it is desired merely to handle electrically the 
traffic at present handled by steam, the saving in operating 
expenses would not pay 1 per cent. on the capital sunk in 
conversion. For instance, the railway of which particulars 
are previously given is thoroughly up-to-date in its opera- 
tion, and typical of a well-managed London suburban 
system. To operate the same trains electrically, the 
extra capital to be provided would amount to approxi- 
mately £30,000 for each train in service. We have 
seen that the trains in service make an average of 
136 miles per day, or, say, 50,000 miles per annum. 
It is evident, therefore, that a saving of nearly 14d. 
per train mile is necessary to pay 1 per cent. interest on 
the capital expended in electrification. Since the same 
trains are assumed, there can be very little saving anywhere 
unless it be in coal, which only accounts for about 3d. per 
train mile in steam operation. Taking all things into con- 
sideration, the continuous-current system appears by far 
the most suitable for suburban service in this country, and 
there are no present indications that it is likely to be super- 
seded for this class of service. Our suburban trains usually 
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make good schedule speeds in spite of the frequent stops, 


but we must expect to improve on the speeds under elec- 


trical operation. Such service is very severe, and it is not 
every motor capable of rotating the wheels that can be said 
to be sufficient for the service. Certainly the speeds on 
the present London electrical systems are not excessive, 
being little greater than is practicable on steam-operated 
lines of similar nature. Considerable improvement should, 
however, bs aimed at in suburban operation about a town 
of the size of London, in order to bring distant suburbs 
within easy reach of the city. The Liverpool-Southport 
service, in which the schedule speed is 30 miles per hour, 
with stops less than 11 miles apart, could hardly be 
effectively and efficiently operated otherwise than by the 
continuous-current system. | 

In one respect the London suburban service on such 
systems as the Great Eastern Railway will afford an 
engineering problem differing considerably from those 
with which we are familiar—the trains at times of dense 
traffic will be considerably heavier than has been usual 
in electrical suburban service. If an increased number of 
passengers have to be carried, it will hardly be practicable 
to diminish the length of the trains, which is only limited 
by the length of the station platforms. The use of 
excessively heavy trains is fraught with consequences likely 
to lead to a radical departure from the present standard 
practice. The coaches will probably be of the present com- 
partment type, on account of their greater seating capacity 
as compared with the corridor type, and, in fact, the present 
coaches could be largely employed in making up the trains. 
The chief disadvantage of the compartment type is that 
when trains are well filled time is lost by intending 
passengers in seeking a compartment, so that longer station 
stops are necessary than when the corridor type of coach is 
employed. 

The objections to the continuous-current system, when 
heavy trains are to be employed, arise for the most part 
from the necessity for using a third rail This being 
accessible constitutes a source of danger, whilst it is 
exceedingly dificult to instal at complicated junctions. 


Moreover, the system is hardly the most suitable for long- 


distance service, so that objection has been made to it on the 
ground that it cannot be generally extended throughout a 
railway system. This last objection, however, is of little 
weight, as electricity cannot compete with steam for general 
railway work in this country, so thatuniversal electrical opera- 
tion may be ruled out of account. The danger to workmen 
and others arising from the presence on the line of an accessible 
conductor at dangerous potential is patent, and can only be 
obviated by rendering accidental contact with the conductor 
impossible, An efficient wooden protection for this purpose 
will add, perhaps, 5 per cent. for the total cost of electrifi- 
cation, so that the question of additional danger is not 
a very effective argument against the continuous-current 
system. The third-rail protection, moreover, by preventing 
short-elreults with track tools, is a valuable security against 
shut-down. It is worthy of note in this connection that 
the New York Central and Hudson River Railroad have 
adopted a completely protected third rail within their New 
York City electrical zone. The difficulty of installing line 
conductors amongst the intricate switchwork and signal 
rods of a large terminus or junction is serious, and is 
increased fourfold, as far as a great portion of the London 
district is concerned, by the action of the underground rail- 
ways in adopting an insulated return conductor Instead of 
employing the track rails as return. Where the trackwork 
is not too complicated, a single conductor can usually be 
installed, so that contact is never lost by the collector 
shoes, whilst even at the most intricate junctions it can 
always be located overhead. With a second insulated 
conductor, however, it is at such places practically impos- 
sible to secure continuous contact for both sets of collector 
shoes within the length of a locomotive or motor coach, and 
sometimes even of a long train. If the insulated return is 
adhered to throughout the London district, much rearrange- 
ment of track and signal rods will be needed at many 
termini and junctions. The chief argument in favour of an 
insulated return is that it enables the track rails to be used 
for signalling purposes. 

. When we depart from suburban conditions and begin to 


consider classes of service in which the traffic is less dense 
and stations less frequent, we cannot formulate general 
rules as to the best system of operation, or aven assert that 
electrical operation is good engineering. Each case as it 
arises must be considered on its merits, and a full technical 
investigation of the problem presented is necessary before 
any definite conclusion can be arrived at. A class of traffic 
for which electrical operation might be expected to show to 
advantage is interurban passenger traffic, handled on the 
same lines as on the American interurban railways—i.z, 
with single cars or small trains running at fairly high 
speeds and at frequent intervals. There are many districts 
in this country where such a system could hardly fail to 
attract considerable traffic—where, in fact, the tramways 
are already well patronised in spite of their low speed. 
Such districts as South Lancashire or the South Stafford- 
shire Black Country offer excellent facilities for this class of 
service, and the network of railways in these districts would 
well repay electrification, the population being denso and 
the interdependence of industries requiring free and 
frequent communication. Where stations are fairly close 
together, the continuous-current system will probably be 
found most suitable for this class of work, especially if the 
system forms a compact network. In case none but small 
trains are tobe electrically operated, the track conductors may 
be located overhead in the form of a trolley wire, other- 
wise a third rail will be necessary. The overhead system 
has advantages in industrial districts where there are a 
large number of goods sidings, whose switches and crossings - 
add to the difficulty and expense of installing a third rail. 

At the present standard voltages, the welght of train that 
can be fed from a single overhead trolley wire is limited 
to perhaps 50 tons. There is, however, no real engineering 
necessity for restricting the operation to present standard 
voltages. If the mean speed desired is not very high— 
considering the distance between stops—it may often 
happen that alternating-current operation would furnish 
the most satisfactory means of attaining the end in view. 

Where stations are not less than two or three miles apart, 
and the eleetrically-operated lines do not form a too com- 
plicated system, a strong case could in many instances be 
made for the polyphase system. In general, however, it is 
probable that the single-phase system would be found the 
more advantageous for such work. Another class of 
service for which electrical operation might well prove 
desirable is that on branch lines, where in many cases the 
traffic is not in itself sufficient to pay expenses, but is 
necessary to put country towns in communic ation with the 
main lines. These should be run as interurban tramways, 
operating a fairly frequent service of single cars or trains 
of two or three coaches, and employing overhead line 
conductors. Such a system could be installed at moderate 
capital outlay, whilst a considerable saving in operating 
expenses would ensue on account of plant and operatives 
being more uniformly employed. The more frequent service 
would be expected to result in considerably increased traffic 
between towns and villages. 

The best system of operation is a matter for investiga- 
tion in particular cases, depending on considerations already 
discussed. It may be mentioned, however, that in the case 
of newly projected lines intended entirely for this class of 
service, there is some advantage in adopting the continuous- 
eurrent or the single-phase system, since very little grading 
is required if either of these systems is employed, the 
motors being capable of operating efficiently on much 
steeper grades than could be permitted in steam service. 
The former of these systems is particularly suited for 
operating where grades are excessive, on account of the 
large range of tractive effort and moderate range of speed 
of the motors. In the single-phase system the speed varies 
rather too much with change of train resistance to be quite 
satisfactory, but, on the other hand, the tractive effort can, 
within limits, be adjusted to the speed and grade by varying 
the potential difference between motor terminals—that is, 
by changing the running tap on the main transformer, In 
many cases the extra cost of electrification would be saved 
in the diminished excavation, and the lower cost of land 
due to the greater latitude of location possible when grades 
are unimportant. The light agricultural railways under 
consideration in some quarters should undoubtedly be elec- 
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trically operated. In a few places, such as between 
Liverpool and Manchester, and between Leeds and Brad- 
ford, it might be possible to inaugurate a very high speed 
service on the lines indicated by the Marienfelde Zossen 
tests, although it is a little doubtful whether the saving of 
time possible in these comparatively short distances would 
form sufficient inducement to create a paying traffic. Such 
lines running from London to Birmingham, Manchester, 
and Liverpool might attract considerable traffic, but could 
hardly be constructed against the opposition of existing 
companies, and as they would be largely special and 
reserved for the one class of traffic, it is improbable that 
they could be made to pay at present. Although there 
does not appear to be much prospect for such exceedingly 
high-speed lines in this country for some time to come. 

The operation of our main-line trains would not be 
sensibly improved by electrification, certainly no such 
improvement would be anticipated as would justify the 
necessary great outlay of capital. Where conditions are 
different, however, considerations which do not apply in 
this country may render general electrical operation 
desirable. In Sweden, for instance, where the locomotive 
coal is imported, whilst there are extensive peat beds and 
much water power, it is possible that general electrifica- 
tion may be justified. Here, however, the coal bill is not 
à very great item in the operating expenses, and we 
could not expect to save on it. Electrical operation is, 
therefore, economically feasible only for those classes of 
traffic in which some service advantage results. In the 
case of main-line traffic, no practical advantage would be 
gained by a higher rate of acceleration, or by running 
frequent small trains—in fact, at high speeds small trains 
would be uneconomical however operated. The usual 
arguments in favour of electrification, therefore, have no 
weight as applied to this class of traffic. There is one 
consideration, however, which may become important on 
some sections of line, and this is that, with the limiting 
load gauge given, it is possible to obtain considerably more 
power from an electric than from a steam locomotive. The 
power practicable within the loading gauge imposes a limit 
on the trains which it may sometimes be desired to extend. 

No particular advantage would in general accrue from 
the electrical operation of goods traffic. At docks, goods 
yards, and like places, however, where there is much shunt- 
ing, if there is an existing generating plant for supplying 
power to cranes, capstans, etc., it would undoubtedly be 
advantageous to employ electric locomotives in place cf 
steam. The latter are very inefficiently employed in such 
service on account of the large amount of standing and 
starting necessary. With electric locomotives designed 
suitable for such work, the efficiency of the system would 
be much improved at trifling extra cost, whilst an improve- 
ment would also be expected in the load factor of the gene- 
rating plant, so that the cost of additional power would be 
small, In some such localities the use of overhead wires 
would be objected to, and some form of surface-contact 
system would probably be found necessary. In the 
present state of the art it is possible to determine very 
closely the technical detail of the installation necessary for 
electrically operating any portion of a railway system, The 
limitations of any electrical system for the particular appli- 
cation can be judged and the best mode of operation deter- 
mined. Moreover, the capital expenditure and operating 
costs can be closely estimated and the economically soundest 
scheme devised. In the case of the continuous-current 
system, the particulars of the installation can be predeter- 
mined in full detail, whilst an accurate forecast of the 
operating expenses can be made, the maintenance costs of 
the machinery and plant being already known from extended 
experience. When this system is employed, in fact, the 
predetermination of the electrical features can be made 
with all necessary accuracy, certainly with as high a degree 


of accuracy as the indefiniteness of traffic and conditions 


will permit, 

Although, for reasons above stated, no general electrical 
operation of our railways is to be expected, we may yet 
look forward to many developments in railway work 
within the next few years. When the systems in course 
of installation, or already in operation, have been given 
full opportunity for proving their usefulness and reliability, 


and suitable methods of handling the traffic under the 
altered conditions have bsen perfected, the directors of 
most of our principal railways will realise the advantages 
of electrical operation in some portions of their systems. 
There is at present a little natural conservatism amongst 
railway managers, and a disinclination on the part of 
directorates to sanction the outlay of a large amount of 
capital when the best system of operation appears to the 
superficial observer still a matter of speculation. 
hoped that the present paper will serve in a measure to 
delimit the spheres of usefulness of the several systems of 
electrical operation, or at least to prove that the most 
suitable system can be determined in any particular case. 


It is 


The author wishes to add that the views expressed in 


this paper are entirely the results of his own study of the 
subject, and should not in any way be taken as repre- 
senting the attitude of the company with which he is 
connected. 


SYNOPSIS OF DISCUSSION. 


Mr. Parmer Dawson took exception to several statements 
made by the author of the paper, and particularly to the 


assertion that single-phase working was not suitable for suburban 
lines. 


He himself had made careful calculations with alter- 
nating-current motors, and his conclusions were entirely opposed. 
to those of Mr. Carter. He found that not more than 15 per 
cent. had to be added for revolving masses for single-phase 
motors. Ona run of 2,583ft., on the level for two trains, one 
equipped with eight 150-h.p. direct-current motors and one with 
eight 150-h.p. W. E. alternating-current motors, a single-phase 
train made the run in 92:25 seconds, and the direct-current - 
train in 91:6 seconds. The average efficiency in the case of the 
alternating current was 74:2 per cent. against 75:6 per cent. 
with continuous current, and the watt-hours per ton mile, 65 
for alternating current as against 58 for continuous current. 
As regarded acceleration, a single-phase train reached 25'9 miles 
per hour in 224 seconds, whereas the continuous-current train 
only reached 252 miles per hour in 37 seconds. He differed 
from the author's statement that the total efficieney of the 
continuous was 78 per cent., 74 or 75 per cent. being much 
nearer the truth. He then enumerated the advantages of 
the use of single-phase current, among which he claimed 
smaller capital cost, lower working expenses, less danger 
of electrolysis, and more favourable acceleration. The 
difference in weight between single-phase and continuous- 
current motors was insignificant compared with the weight of 
the coaches and trucks of different makes, which often amounted 
to 24 tons for a three-car train. Regarding acceleration, the 
alternating-current motor started at alow rate, enabling side 
doors to be used on the trains, and then ran up and remained 
constant, whereas with continuous current, in order to obtain a . 
high average rate of acceleration, the initial acceleration had to 
be very large, and fell off rapidly. In his opinion, our railways 
will for the handling of their suburban lines adopt the single- 
phase system as the only one likely to be worked with | 
advantage. 

_ Mr. Trorrer, who followed Mr. Dawson, fully supported the 
latter’s views on the alternating-current system. He had given 
a good deal of attention to the question of electrolysis, and he 
failed to see why there should be any harm through a 20-volt 
drop on the rail. He criticised the author's method of measuring 
the drop. His own was to borrow a telephone wire loop of about 
two square miles, having the power in a convenient place, and 
to compare the volts found on the pilot wire with the volts 
found on loop by means of an electrostatic instrument. He 
believed that the conclusions arrived at with single-phase alter- 
nating-current working was the exact opposite to the conclusions 
given in the paper. 

Mr. P. ScHoErF compared the point-by-point and analytical 
methods of working up train curves. The latter, he said, 
afforded no guide in choosing a motor of sufficient capacity, and 
he preferred the former method as against the analytical method 
adopted by Mr. Carter. He followed the line taken up by the 
previous speakers in his differences from the conclusions arrived 
at in the paper with regard to single-phase working. Regarding 
the amount to be added to the inertia of rotating parts, he said 
that ib was from 10 to 12 per cent. with continuous current and 
12 to 15 per cent. with single-phase alternating currents. He 
quoted figures in answer to Mr. Carter's statement that the 
weight of a train equipped with single-phase apparatus was much 
heavier than one equipped with continuous-current apparatus. 
The difference did not amount to more than about 2 per cent., 
and not 30 or 40 per cent. stated by the author. 

Mr. H. M. HosART advocated an increase in the voltage of 
continuous-current motors for traction. He thought a single- 
phase system with a continuous-current motor might be feasible. 
If some of the money spent in developing the single-phase motor 
were used in producing a high-volt continuous-curront motor, 
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highly satisfactory results would follow, and he urged 
manufacturers to consider this matter. 

Mr. JENKINS gave the results of calculation made in Germany 
with compensating series motors, for single-phase, three-phase, 
and continuous current. The relative efficiencies of the 
systems were: three-phase, 66 per cent.; continuous-current, 
62 per cent.; single-phase, 71 per cent. The cost of complete 
equipment and installation worked out in the following ratios: 
three-phase, 116 ; continuous-current, 125 ; single-phase, 100. 

Mr. McManoN was of the opinion that the three-phase motor 
"n superior to the continuous-current motor on suburban 
ines. | 

Mr. W. M. Morpey said thatthe author's main points were 
the hopelessness of main-line working and a condemnation of 
the single-phase system. He agreed with the former, which 
inevitably followed the second point. 'The remainder of the 
author's paper he considered contained conclusions which were 
diametrically opposed to the conclusions of so many engineers 
who had worked on traffic problems. He refuted the author's 
statement that with alternating-current working the plant 
capacity must be high and the weight greater. The results of 
single-phase working were equal to the figures given by Mr. 
Carter. For high-speed long-distance working, alternating- 
current operation alone suited the requirements. - 

Mr. CARTER, in reply to the discussion, sald he did not con- 
demn single-phase working, and everything he said aboub 
alternating eurrent referred only to its application to suburban 
service. Replying to Mr. Dawson, he said the comparative 
figures given by the latter were practically worthless, since they 
referred not to service conditions, but to test conditions in 
whichan unsuitable continuous-current motor had been employed 
in order to make the energy consumption high in the con- 
tinuous-current test. Of the 26:4 per cent. loss in the con- 
tinuous-current equipment at least 15 per cent. was lost in 
rheostats, 5 per cent. in gears, and not more than 6'4 per cent. 
in motors. Of the 25°8 per cent. loss in the alternating-current 
equipment, not more than 3 per cent. was lost in the com- 
pensating transformer, 5 per cent. in gears, and at least 17°8 per. 
cent. in motors, He twitted Mr. Dawson with having evaded 
the question of cost, and he pointed out that in some suburban 
lines the alternating-current system would cost from 20 to 40 per 
cent, more than the continuous-current. He remained con- 
vinced that the single-phase alternating-current system could nob 
hold its own against the continuous-current system. 


ELECTRIC IGNITION FOR MOTORCARS. 
BY FRANK LITTLE, A.M.LE E, 


. We are all more or less interested in motoring and the rapid 

strides: made during the last few years in the automobile 
development. Electricity has again come to the rescue, and 
has substituted that obsolete method of igniting the com- 
pressed gases in petrol engines by means of the hot-tube 
system. It is surprising even now the number of motorists 
who have developed a hatred of **electrical difficulties" purely 
on account of lack of training in electrical science, more so 
because the special electrical information needed for the care of 
the ignition apparatus is fairly easily acquired, yet there are 
hundreds of motorists who appear to be in à hopeless muddle 
in respect to modern ignition devices, so that I feel sure this 
subject can safely be discussed with some benefit to us all 
to-night. 

Systems of Electric Ignition.—There are two systems of elec- 
tric ignition in use on motorcars, either of which is capable of 
giving satisfactory results, providing it be properly installed 
and maintained in good working order. These two systems are 
known as the low-tension and the high-tension. The low- 
tension requires a **make-and-break " device inside the com- 
bustion chamber, operated from the outside usually by a cam 
on the valve-gear shaft. This system has the advantage that 
allthe wires are easily insulated, owing to the low voltage of 
the circuit. The necessary fittings for the low-tension system 
are simple, and seldom require repairs. The high-tension 
system is nob so simple, and is more likely to break down, owing 
to the higher voltage. In the high-tension system there are no 
moving parts within the cylinder, but there is greater difficulty 
in insulating the conductor of the secondary circuit on this 
account, which may be as great as 50,000 volta. 

Low-Tension System.—In Fig. 1 is shown diagrammatically 
the connections for a low-tension system, in which A is the 
coil, B the source of current (either batteries or magneto), 
C make and break in the combustion chamber, D the switch 
to break the circuit when necessary. With this system it is 
most important that the break between the sparking points in 
the cylinder should be as rapid as possible, and it is this point 
in particular which forms the principal claim in the numerous 
patents on the subject. The sparking points require to be in 
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contact long enough to ensure thorough energising of the 
magnetic core, and with fast-running motors this matter 
becomes important. Too short a contact will so reduce the 
spark as to render the ignition of the charge very uncertain, 
and too long a contact will be wasteful of current. The same 
remarks apply to high-tension coils, The current should be 
allowed to flow in either high or low tension coils for from 0°03 
to 0 05 second. | 

Sparking Length of Coil.—As the ** sparking length ” of a coil 
is considerably reduced when the discharge takes place in a 
dense medium, such as the compressed charge in the combustion 
chamber, it is advisable to have a coil capable of giving a spark 
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fully in. in air. As this will require an E. M.F. of fully 50,000 
volts, and possibly more, the necessity for perfect insulation 
will be evident. 

External Spark-Gap.—The use of an external spark-gap in 
series with the sparking plug is not always to be advised. The 
increased resistance offered to the passage of the secondary 
current increases the risk of the discharge taking place inside 
the coil itself, and once this occurs the coil will be ruined. In 
any case, the external spark-gap strains the insulation of the 
secondary winding, so to speak, and when it is intended to use 
this accessory, the coil should be specially insulated. 
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Arrangement of Circuits. —The arrangements of the circuits 
will be of more use than a description of coil-making. High- 
tension coils are made in two forms—i.e., with and without 
trembler. For a non-trembler coil the connections are as seen 
in Fig. 2, and fora coil having a trembler forming parb of its 
construction the connections will be as found in Fig. 3. In 
each of these figures B is the source of current, P is the primary 
winding, S the secondary winding, T the trembler or contact 
breaker, C the condenser, H the switch for breaking the primary 
circuit when desired, Z the sparking points to be located within 
the combustion chamber. i | 

Make-and-Break Device.— With a non-trembler coil there 
must be a separate make-and-break device, mounted and 
operated by the engine half-speed shaft. This contact breaker 
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and advance spark mechanism is usually arranged in one con- 
struction. When the trembler forms part of the coil, a contact 
mechanism—often míscalled the commutator—is required. In 
Fig. 3 this is indicated by W, and usually consists of a simple 
wipe contact. The contact strip requires to be designed with a 
view to the current being allowed to flow for a sufficient time 
for energising the coil at the highest speed it is intended to run 
the engine. Obviously this will involve a certain waste of 
current at slow speeds, but to compensate the apparatus to give 
. equal time of contact at all speeds would probably add more 
complieations that the saving in current consumption would 
warrant. Also, it should be remembered that the motor 
will generally be worked at à speed more nearly approaching 
the maximum than the minimum. 

Timing of Ignition.—The timing of the moment of ignition 
is usually regulated by hand, but it would seem advisable to 
provide automatic means for doing this. With a motor of 
varying speeds it is a matter of impossibility for anyone to so 
adjust the contact device as to ensure the charge being ignited 
at the proper instant at all speeds. No harm can be done to 
the engine by setting the apparatus to fire the charge late, but 
if the spark is produced too early, by advancing the lead of the 
contact piece too much, the motor may be wrecked. 

Danger of Eorly Firing.—There are plenty of cases on record 
where the connecting rod has been doubled up and the crankshaft 
bent or broken by giving the ignition too much lead. Wherefore 
some kind of centrifugal governor is desirable whereby the 
ignition shall always take place at the proper point in the cycle. 
In addition to reducing the number of levers requiring the 
attention of the driver, such a device would be a safeguard 
against premature ignition when the motor is started. To get 
the best output from an explosive engine you must ignite at the 
best moment, which is an art only acquired by experience. The 
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finding of the happy medium is left to the activity and skill of 
the driver in most cars, which I maintain is wrong, especially 
on commercial motor vehicles, which have to be handled by 
unskilled men. When obliged by a hill climb to change his 
gear ratio, the driver (who has only two hands and two feet, 
but many levers to manage) is very often compelled to use his 
engine inefficiently, firing the best of his pressure into the 
exhaust, and getting a diminished torque at the very moment 
when he wants all his output. It should be remembered 
that increased speed of the engine requires earlier ignition. 
Some people think that upon the spark occurring, the explosion 
is instantaneous. This is not so. The complete ignition of a 
cylinder full of gas takes an appreciable time. One reason for 
moving the ignition spark to an earlier moment when running 
faster is owing to the lost “time in" due to the inertia of the 
trembler becoming relatively important at the high engine 
speeds. To supply the current necessary for the production of 
the spark, we must have primary or secondary batteries, a 
magneto or dynamo-electric machine. Magneto machines are 
used without a coil if the low-tension system is employed with 
a make-and-break inside the cylinders, but they may be used in 
conjunction with an induction coil and the usual sparking plug. 
Dynamos are not much used in this country, but there are 
several makes of cars which have both dynamo and storage 
batteries fitted. With this arrangement the storage battery is 
always kept fully charged. An automatic cut-in and cut-out is 
fitted, so that the dynamo is only in circuit when running at 
its proper speed when the battery is cut out. The dynamo 
Should be designed so that its output is fairly constant at 
varying speeds, 

Importance of Wiring.—The conductors should be of ample 
cross-sectional area to carry the current for the low-tension 
circuit, such as is represented by the four volts of the accumu- 
lator. I find. 600-megohm grade electric light cable for this 
work quite satisfactory. Care should be taken in the fixing 
that it is not subject to any frictional or mechanical action tend- 
ing to destroy the insulation. The high-tension wiring from 
the induction coll to the sparking plug, must be exceedingly 


well insulated, capable of resisting the very high voltage. 
Considering the requirements mentioned, i6 becomes evident. 
that the shorter the length of the conductor the less the chance 
of short-circuiting. The wiring should be arranged with a view 
of eliminating as many joints as possible. 

Dual Ignition.—Some of the more expensive cars are fitted 
with magneto as well as the accumulator—that is, when the 
magneto is of the high-tension type, working on ordinary 
sparking plugs which are arranged to switch over from one 
system to the other, the accumulator being used chiefly for 
starting, and the magneto is then switched on to do the bulk of 
the running work. With multi-cylinder engines it is very often 
possible to starb the engines by merely switching on the current, 
provided that one engine is within the range of the effective 
firing stroke—i.e., containing a more or less compressed charge 
of gas awaiting the igniting spark to start the engine. 

Choice of Apparatus.—On some cars using the high-tension 
system the source of currentis obtained from a battery of dry 
cells. "They are not, however, as satisfactory as accumulators, 
and when run down cannot be recharged except at à cost 
approaching new cells. The initial cost of a battery of dry 
cells is less than that of accumulators, but whereas the latter 
may be recharged at a small cost, the dry battery must be: 
thrown away. A set of dry batteries, however, are always 
useful to have a stand-by when touring should the accumulator 
run down. 

Sparking Plugs.—The chief consideration is to prevent 
leakage at any point other than the air-gap or field of work 
between the points in the combustion chamber. The materials 
used for the insulation of this high-tension terminal are 
invariably either porcelain or mica. The disadvantage of 
porcelain insulation is that it is liable to crack from great heat 
or mechanical injury. The latter because the layers of mica 
thread on the stem, like washers on a skewer, are liable to 
separate under the inflaence and expansion of the metallic 
perts due to the heat—in either case a short-circuit in the 
secondary being formed. Makers have in various ways sought 
to eliminate these defects, so that in the best plugs of to-day 
there is comparatively little trouble—when once a new plug 
has proved equal to the initial warming up. A really well made 
plug should have its sparking points supported rigidly and 
capable of maintaining the exact adjustment of air space or gap, 
and should be built up to allow of expansion or contraction. 
With all this, it must be accessible for quick and easy cleansing 
of the sparking points, and be of substantial construction 
throughout. Jt will thus be seen that there are more things 
than meet the eye of the uninitiated, and should prove the - 
folly of purchasing cheap and flimsy plugs. 

Ignition Coils.—The desired quality in a trembler coil is 
certainty of action in combination with high speed, and if we 
take as an example an engine operating at 1,500 r.p.m., the 
half-time shaft on which the commutator is mounted, con- 
sequently making 750 r.p.m. ; and if we further take the 
segment as 50deg., or one-twelfth of the contact surface (as is 
usual), it will be seen that the coil must work at a speed of 
9,000 per minute in order to get in one spark during the period 
of conduction, and that to get three sparks produced before 
contacb is broken the periodicity of the trembler blade must 
reach 27,000 per minute. High as this speed may sound, it has 
been exceeded by several trembler coils on the market. 

I regret it has not been possible in the time at my disposal to 
do full justice to this subject, so that there will be plenty of 
opportunity for a good discussion after explaining some of the 
apparatus I have had brought here to-night. 


THE LONDON POWER BILLS. 
( Continued from page 288.) 


The petitioners against the Shoreditch and Stepney 
Electricity Bill are : | 


Great Eastern and North London Railway Companies. 

Islington Borough Council. 

Metropolitan District Railway Company. | 

Charing Cross, West End, and City Electricity Supply 
Company. 

Metropolitan Water Board. 

Gaslight and Coke Company. 

Promoters of Administrative Company of London and 

District Electric Power Bill. 


Against the City of London Electric Lighting 
petitions have been lodged by the following: 

West Ham Corporation. 

Wanstead Urban District Council. 

Stepney Borough Council. 

Westminster City Council. 

London County Council. 


Bill 
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Westminster Electric Supply Corporation. 

Southwark Borough Council. 

Sborediteh Borough Council. 

Great Central and other railway companies. 

Battersea Borough Council. 

Corporation of London. 

Metropolitan Water Board. 

South Metropolitan Gas Company. 

Promoters of Administrative County of London and 
District Electric Power Bill. 


Against the Charing Cross and West End and City 
(Electric Supply) Bill the petitioners are : 


West Ham Corporation. 

Leyton Urban District Council. 

Stepney Borough Council. 

Westminster City Council. 

Whitechapel and Bow Railway Company. 

Westminster Electric Supply Corporation. 

Ilford Urban District Council. 

Hackney Borough Council. 

London County Council. 

Walthamstow Urban District Council. 

Ss Borough Council. | 

rompton and Kensington Electricity Supply Company. 

Lambeth Borough Council. dixi id 

Kensington Borough Council. 

Great Central and other railway companies, 

Corporation of London. 

East Ham Corporation. 

Kensington and Knightsbridge Electric Lighting Company 
and Notting Hill Electric Lighting Company. 

London Hydraulic Power Company. 

Wanstead Urban District Council. 

Poplar Borough Council. 

So, James's and Pall Mall Electric Light Company. 

Central Electric Supply Company. 

County of London Electric Supply Company. 

Promoters of Administrative County of London and District 
Electric Power Bill. 

North Metropolitan Electric Power Supply Company. 

Shoreditch Borough Council. 

Metropolitan Electric Supply Company. 

St. Pancras Borough Council. 


The following are the petitioners against the South 
Metropolitan Electric Light and Power Bill : 


Mitcham and Wimbledon Gas Company. 
West Kent Gas Company, 
Stepney Borough Council. 
Conservators of the River Thames. 
Westminster City Council. 
London County Council. 
Westminster Electrie Supply Corporation. 
Croydon Corporation. | 
South Metropolitan Gas Company. 
Lewisham Borough Council. 
Great Central and other railway companies. 
Battersea Borough Council. 
Corporation of London. 
South Suburban Gas Company. 
London Eleetrie Supply Corporation. 
Kensington and Knightsbridge Electric Lighting Company 
and Notting Hill Electric Lighting Company. 
Camberwell Borough Council. | | 
St. James's and Pall Mall Electric Light Company. 
Central Electric Sapply Company. 
Promoters of Administrative Couvty of London and 
District Electric Power Bill. 
Sarrey County Council. 
Central London Railway Company. 
Wandsworth and Putney Gaslight and Coke Company. 
Hampstead Borough Council. 
Woolwich Borough Council. 
Against the London Electric Supply Corporation Bill the 
petitioners are : 
Conservators of the River Thames. 
Westminster City Council, 
London County Council. 
Camberwell Borough Council, 
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Westminster Electric Supply Corporation. 

Kensington and Knightsbridge and Notting Hill Electric 
Light Companies. 

Croydon Corporation. 

South Metropolitan Gas Company. 

Great Eastern and other railway companies. 

Battersea Borough Council. 

Corporation of London. 

London Hydraulic Power Company. 

South London Electric Supply Corporation. 

Greenwich Borough Council. 

Metropolitan Water Board. 

Metropolitan Electric Supply Company. 

Central Electric Supply Company. 

St, James’s and Pall Mall Electric Light Company. 
Promoters of Administrative County of London and 
District Electric Power Bill. | | | 

Central London Railway Company. 
Shoreditch Borough Council. 
South Metropolitan Electric Light and Power Company. 


The petitioners against the Metropolitan Electric Supply 
Bill are : 


Willesden Urban District Council. 

Surrey County Council. 

London County Council. 

Hertfordshire County Council. 

Metropolitan Water Board. 

Rickmansworth and Uxbridge Valley Water Company. 

Great Western Railway Company, London and South- 
Western Railway Company, Great Central Railway 
Company, Metropolitan Railway Company, and the 
Great Western and Great Central Railways Joint 
Committee. | 


Against the Hackney Electricity Bill the petitions from 
the following have been lodged: — 
Walthamstow Urban District Council. 
Great Eastern and North London Railway Companies. 
Islington Borough Council. | 
Charing Cross, West End, and City Electricity Supply Co. 
Metropolitan Water Board. | 
Gaslight and Coke Company. 
Promoters of Administrative Company of London and 

District Electric Power Bill. | 

North Metropolltan Electric Power Supply Company. 


The petitioners against the West London Electrice Under- 
takers’ Association Bill are: 
Westminster City Council. 
London County Council. 
Paddington Corporation. 
Hammersmith Borough Council. 
Dake of Westminster. | 
Brompton and Kensington Electricity Supply Company 
and the Chelsea Electricity Supply Company. 
Kensington Borough Council. 
Great Central and other railway companies, 
Corporation of London. 
Fulham Borough Council. 
Metropolitan Water Board. 
Gaslight and Coke Company. 
Promoters of Administrative County of London and 
District Electric Power Bill. | 
Central London Railway Company. 
St. Marylebone Borough Council. 
St, Paneras Borough Couneil. | 
Metropolitan Electrie Sapply Company. 


The petitioners against the South Metropolitan Electric 
Light and Power Bill are: 
Metropolitan Water Board. 
Camberwell Borough Council. 
Bromley Corporation. 
Kingston-upon-Thames Corporation. - 
Wandsworth and Putney Gaslight and Coke Company, 
St. Marylebone Borough Council. 
St. Pancras Borough Council. 
Woolwich Borough Council. 


| Metropolitan Electric Supply Company. 


Promoters of the Additional Electrical Power Supply 
(London) Bill. 7 :à 
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We have expressed on various occasions our belief that 
a municipality is able to do quite as good work as a com- 
pany. It is quite true that a committee of a council 
managing, say, à tramway undertaking are not tramway 
experts, neither, as a rule, are the bulk of the directors of 
a tramway company. The municipality is able to raise 
money more cheaply than the tramway company, and it 
can command equally good engineering advice. There is 
one point, however, in which a large tramway company has 
a great advantage over a municipality, in that its ideas are 
not confined to the artificial boundaries of one small area. 
The idea of a tramway to serve only the district con- 
trolled by a local authority is absurd on the face of it. 
The area in question may, perhaps, consist of eight or 
ten square miles, and the inhabitants of it do not 
hesitate, as they used to do in the Early English days, to 
cross the boundaries when they wish to do so. Under the 
Early English system, if historlans are to be believed, 
the inhabitants of one settlement made it a point of 
etiquette to break the head of any stranger entering their 
area or attempting to trade with them. This idea has so 
far survived that in tramway management through running 
over municipal tramways is exceedingly difficult to arrange. 
With this introduction we proceed to a case in point. 
Last week the Dartford tramways were officially opened 
and commenced with a service which, while excellent in 
itself, is limited to the Dartford district. Last August the 
Erith tramways opened under similar conditions, and they 
have secured a traffic the revenue from which seems 
likely to just meet the expenses. These two districts 
adjoin the Bexley urban district, where, again, there are 
tramways which were opened as far back as October, 1903. 
These tramways begin and end at confines of the area and 
at points where no one wishes to stop, but where by the 
exigencies of the case they have to get out and either con- 
tinue their journey on foot or wait for a tramcar owned 
by another local authority. The Bexley Council, with the 
best management they can get, have been unable to make 
their system remunerative, but, if reports in the local 
papers are to be believed, they are very proud of the 
fact that they can stop Dartford from getting through 
communication to the London County Council tramway 
system when this has been electrified in the Woolwich 
district. A report of the Bexley Council meeting appears 
in the Erith Times for Feb. 16, 1904, at which the views 
of the Bexley councillors were freely expressed. Cold 
water was thrown on the efforts of one councillor from 
Erith to obtain through running. It was explained by 
the chairman that there was no need to hurry, and 
that “it was no use thinking that the Bexley Council 
were going to hold up both hands for the Erith trams to 
come on their system, because it was utterly impossible 
for them to come and deposit people at Bexleyheath 
any time they liked.” This extract from a speech by the 
chairman of the Bexley Council shows ‘the true ancient 
spirit of the Anglo-Saxons. If an Erith tramcar dares to 
come into the Bexley district there is likely to be trouble, 
and the fate which is mentioned above as befalling the 
stranger wandering into an Early English settlement is 
likely to overtake the stranger on that tramcar. Again, 
the fear that the car might arrive with an Erith contingent 
without either the police or the Council being there to 
annihilate the passengers is very real. Dartford, so far, is 
more safe, as the Dartford tramways do not actually join 
the Bexley tramways. Before the few feet separating the 
lines could be bridged the Bexley inhabitants could be called 
out to repel the invaders. Joking apart, we hope the 
councils of the three districts will realise the absurdity 


of the present position. There are now three tramway 
systems with either physical junctions between them or 
with the lines only separated by a few feet. One efficient 
tramway manager could run the three systems more 
economically than the present three tramway managers 
(capable as they are) can possibly do. A joint committee 
of, say, six members, two from each district, could arrange 
the through running terms in one or two meetings, 
and then could also settle the division of profits. As 
it is now, each of the three tramway systems is 
practically sure to make a loss annually, as the 
Bexley Councils system has done for two years. 
With through running expenses can be reduced, traffic 
receipts will increase, and there will be a further induce- 
ment for the London County Council to complete the 
connection to London at an early date. We believe that 
Dartford and Erith are ready to fix up terms, and trust 
that the Bexley Urban District Council will listen to 
reason. Otherwise, Parliament will have to force their 
hand, or the persuasive powers of Mr. John Burns may 
be called upon to save the face of these amateur municipal 
traders. 


CORRESPONDENCE, 


t One man’s word is no man's word, 
Justice needs that both be heard.” 


COMMUTATING POLES. 


NIR —In your description of the electrical show last 
September you mention, among other things, several 
dynamos having commutating poles. You made a state- 
ment in this article that the general idea of this com- 
mutating pole had been known for about 20 years. If it 
is not too much trouble, it would be a very great accommo- 
dation to the writer if you can let me know if this idea 
was known as long ago as 20 years, and if it was actually 
used at that time.—Yours, etc., J. C. L, 


[These poles were patented in America by R. H. Mather 
in 1885 (United States patent No. 321,990), and Swin- 
burne, in a paper on “ Armature Reaction,” read in London 
in February, 1890 (Journal of the Institution of Electrical 
Engineers, vol. xix., p. 90), refers to various methods of 
arranging the poles. We have not been able to trace any 
references to early machines actually constructed with these 
poles.—Eb, E. E.] 


THE CO-OPERATION OF EMPLOYERS IN THE 
TECHNICAL TRAINING OF APPRENTICES.* 


BY PROF, W. RIPPER, SHEFFIELD UNIVERSITY, 


I would, in the first place, offer my congratulations to 
the council on the preparation of so important and valuable 
à report as the one just issued on “The Co-operation of 
Employers in the Technical Training of Apprentices.” The 
report makes clear the extent of the progress which is 
being made throughout the country in the provision of the 
means of technical instruction, and shows how surely, even 
if somewhat slowly, employers are beginning to recognise 
the value of the schools and institutions, and the importance 
of their making the best possible use of them. It is now 
no longer a question of providing educational facilities. It 
is rather a question of availing ourselves to the full of those 
we already possess, and of showing as far as we are able 
some of those results and fruits which may reasonably be 
expected from them. Itis to be noted that the inquiry upon 


which the report is based was largely, if not chiefly, con- | 


cerned with evening atudents. One reason of this no doubt 
is that so far it is for evening students that most of the 
co-operative schemes have been arranged. It is true that 
the council in their report have not dealt by any means 
with all the numerous examples in the country of the 


* Paper read at the annual meeting of the Association of Technical 
Institutions, : $t 
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co-operation of employers in the technical training of their 
workers, but the examples given suffice to illustrate some 
leading and highly suggestive cases, which are well desery- 
ing of more general imitation. — 

My own observation and experience, as is no doubt the 
ease with many members of the association, lead me to 
believe that the unsympathetic attitude towards technical 
education which used to be so common among foremen and 
employers in this country is undergoing a rapid change, 
bus it is certainly not yet the experience of all, and the 
circulation annually of a short report by this association 


| recording progress on the part of employers in the direction 


of sympathy with the schools and cf co-operation with their 
work would greatly help to bring about a more healthy 
and helpful state of affairs, The encouragement offered by 
employers to spprentices takes several forms, which 
naturally vary aecording to cireumstances, but I would 
suggest that there is no form of encouragement com- 
parable in effect with that which makes admission of 
youths to the works and promotions of apprentices in 
the works dependent, at least to some extent, upon their 
educational attainment. The apathy and indifference 
towards educational improvement so general among 
apprentices and young people will be largely removed 
when they are made to realise that there is, as a rule, 
no promotion for them unless they are able to show 
that they possess educational as well as practical fitness 
for such promotion. This method of promotion is the 
one exclusively adopted in the Government dockyards, 
and the results of it have, without doubt, been highly 
satisfactory. 

In the admirable schemes of Messrs. Vickers, Sons, and 
Maxim at their Barrow-in-Furness works, they say that 
‘preference will be given to lads possessing technical train- 
ing in making appointments of trust in their works, such 
preference, however, not to ba taken to act to the exclusion 
of any person who is, in the opinion of the firm, fitted 
for promotion." Personally, I have long been of opinion 
that if employers did nothing more in the direction of the 
encouragement of education among their young people than 
to make admission to and promotion in their works depen- 
dent in some measure upon educational merit, we should 
find that a great impulse would be given to study, at least 
among the more ambitious youths, and a higher general 
standard of intelligence would result. Many firms go much 
farther than this, and offer pecuniary inducements in the 
direction of increased wages for success in evening classes, 
Where this is done, there is no doubt that it is not 
generally from philanthropic motives, but because the firms 
are satisfied that it pays them to do so. By such means 
they find out their more competent young men, and they 
eventually surround themselves with a better trained and 
more intelligent class of workpeople, from which also they 
are able to recruit with advantage to themselves a more 
capable staff of subordinate leaders. A somewhat common 
method in American works of keeping a careful eye upon 
the educational work of apprentices is to appoint a senior 
draughtsman, or other responsible person, as special super- 
intendent of apprentices, whose duty it is to watch their 
attendance and progress at the schools, and to report the 
result periodically to the heads of the firm. 

That the attention of employers to the education of their 
young people pays, and pays well, both directly and 


indirectly, is a lesson employers are beginning to learn. 


All are ready to admit the Importance of keeping pace 
with the times, and of having the most up-to-date and 
highly efficient and productive machinery, but we have yet 
very much to learn as to the value of the man behind the 
machine, and as to the importance not only to himself, but 
to his employer, of his being efficient and in the best 
possible condition both physically and mentally. In the 
race for commercial supremacy England, America, and 
Germany are each, probably, equally well equipped with 
the most up-to-date machinery and appliances. But these 
are tools merely. For the real element of success, for the 
intelligence and virility behind the tools, we depend alone 
upon the quality of the individual men from top to bottom 
of the industrial army ; and especially do we depend upon 
the quality of the men at the top—the leaders— whose 


| character, ability, foresight, judgment, power of organisa- 
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tlon, and power of inspiration must ultimately determine 
the degree of success of the efforts of the whole. 

. Qur experience in the past is that many of the men most 
worthy and most competent to become leaders are men 
from the ranks of the workers themselves. The surest way 
to discover these men is by such means as employers are 
now adopting for the education of their apprentices. In 
this way many youths whose ability would otherwise 
have been lost to their employers, and to the nation, 
are secured, and prepared to fill positions which their 
inherent ability qualifies them to fill It is of the 
utmost importance that facilities should be avail- 
able to enable the most promising students of the 
apprentice class to go forward by means of scholarships to 
more advanced courses of instruction in day institutions. 
In many centres such scholarships already exist. The 
Whitworth Scholarships and the Royal Exhibitions and 
National Scholarships have been and still are productive of 
immense good, but there is still room for further help in 
the same direction. | 

This brings me to the subject of the day classes in 
technical institutions, and to the relation of employers to 
the young men who are receiving an advanced course of 
training in them Atb present there is too often no con- 
nection whatever between the works and the technical 
school, no knowledge on the part of the employer of the 
quality of the youths in the colleges who are available for 
suitable employment, and, on the other hand, no opportunity 
on the part of the youths to show possible employers 
what qualifications they possess, and what claim they have 
to recognition over the youth who has received no training. 
It is true that, generally speaking, all students who pass 
through our institutions immediately get into some sort of 
employment, but it is by no means certain that the best 
men get the best places, and this is one very important 
reason why it is desirable that there should be a closer 
relation between the employer in need of a well-trained 
assistant and the capable student who is on the look out 
for an employer. A closer relationship between employers 
and the teachers in technical institutions is, therefore, 
demanded in the interests both of public efficiency and of 
private well-being. At present the technically trained 
student has still his reputation to make. Many employers 
look askance at him, and if they offer him employment 
expect him to begin at the bottom and to start at the same 
wages as the youth who has never received any training at 
all. I have known students who have completed a three 
‘years’ course, and who have been among the distinguished 
students of their year, started in a works at a few shillings a 
week, seb to do the most menial tasks, and kept at the 
same simple job for months, without the slightest indica- 
tion of any regard for the training through which they 
have passed. I have known students who, when applying 
for an appointment, feared to mention that they had been 
trained in a technical institution lest they should lose the 
position they were trying for. Who have sald, ' We will 
get the place first, and then we will show what we can 
do.” And, it may be added, many of them have shown 
what they could do, and have rapidly been entrusted with 
important duties. — 

On the other hand, many employers, particularly those 
who are themselves men of education and training, 
appreciate the value of the technically trained student, and 
are willing to recognise at once that such a youth should 
be capable of doing better work and should ba worth more 
than one who has not been trained. With such employers 
the student is soon carefully weighed in the balances, and 
it must be confessed, he is sometimes found wanting 
The employer is, of course, fully entitled to expect his 
assistant, at least, to be accurate and reliable when set to 
do work which his training is supposed to have specially 
fitted him to do. If he succeeds, all is well, and if to this 
he shows himself capable of iaitiative. and of assuming high 
responsibility, his progress is assured If, however, he 
fails in the matter of accuracy, or if he is. wooden, and 
slow, and deficient in initiative, then his opportunity is 
lost, and unfortunately the reputation also of the training 
is probably lost at the same time. It might be as well, 
perhaps, to point out that not every student who has 
attended a technical institution carries with him a guarantee 


of fitness for the work he undertakes to do. Many 
students attend technical classes and pass out utter failures 
from the edueational and every other point of vlew, although 
afterwards they do nob fail to make what capital they can 
out of the faet of their attendance at the said institution. 
But it may be urged on behalf of the good student, who, 
perhaps, at firsts does not make a good impression, that, 
however competent he may be as a student, if he is a 
sensible fellow he knows that he has much to learn 
which cannot be learnt from books, and that he has many 
limitations and deficiencies which only time and practical 
experience can remove. The considerate employer knows 
all this also, and is willing to make allowances for it, 
and providing the student does not put on airs, the 
employer will not at first expect too much of him. 

Notwithstanding his limitations, the best type of tech- 
nically trained student has found his way into every 
departmezt of the skilled industries, and he is, indeed, 
becoming more and more indispensable to such industries. 
To him the manufacturer looks for help to meet the 
needs of the present, aud for initiative and resource to 
tackle boldly the problems of the future. Itis the duty 
and business of the technical institutions to see that the 
expectation of the manufacturer is realised in ever-increas- 
ing measure. 

Finally, I can conceive of no more important object for 
this association, and for all the individual members of it, 
than to do all that can be done to assist in bringing about 
this most desirable entenie cordiale bstween employers and 
technical institutions. 


APPENDIX, 


On the Best Method of Arranging the Period of College and 
| Workshop Training for Technical Day Students. 


The following remarks deal with the much-discussed 
question as to the best course for the would-be day student 
in a technical institution to follow, whether he should enter 
the works first, and afterwards proceed to the technical 
college ; whether he should enter the technical college 
direct from school, and after his college course proceed to 
the works; or thirdly, whether he should follow the works 
training and college training concurrently, by alternating 
attendance of six summer months in the works and six 
wioter months at the college. My own view is that the 
best method depends very much upon the circumstances 
and conditions of the student himself. Much can be said 
in favour of each of the above methods, and each in turn 
may be best according to circumstances. 

I. In favour of attending the works first, at least for a 
short period, it may be claimed that an early contact with 
the skilled workman, and the knowledge thereby obtained 
of the workman’s habit of thought and point of view, will 
teach the student to appreciate his merits and qualities, 
and will provide a personal experience of him, which will 
be an excellent preparation for the management of men in 
the future. The principal qualities required in a successful 
engineer are the qualities acquired in the workshop, which 
are of primary importance, while the qualities acquired as 
a student, though important, are of secondary importance 
to the practical. The college-trained student, unless he 
has been in a workshop first, is liable to reverse this order, 
until he has learnt the lesson by experience, The student 
who has been in a works first brings to his college work a 
knowledge of practical facts which enable him to appreciate 
to the full the value of his technical lectures. Many of 
the points raised in the technical lectures are of little 
meaning or interest to the student who has never previously 
been in a works, I believe, generally speaking, that 
technical teachers prefer the student who has previously 
had some works experience. He is generally an older 
student and a more earnest and serious one than his 
younger colleague who has never been in a works. 

II. In favour of tha method of entering college direct 
from school many institutions offer scholarships and 
bursaries for open competition which boys from secondary 
schools compete for and more readily obtain, and by means 
of which they are able to pass directly to the technical 
college. Many of these scholarship winners prove to be 
most highly competent and efficient students, and generally 


| head the list of students throughout the whole period of 
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their training. The student who enters the workshop first 
finds on returning to the college that he has lost much of 
the information acquired during his school training, parti- 
cularly his skill in mathematics, and also the habit of study, 
and has to spend much time in making up his lost ground. 


The youth is generally much more certain of his college 
training if he takes it before entering the works, than if he - 


postpones the college training till he has been through the 
works, as there are often many inducements held out to 
him not to break away from his connection with the works, 
and he is liable to yield to this temptation, particularly if he 
has an immediate chance of promotion. However much a 
student may desire first to enter a works there is the 
difficulty of getting a works to take him on, especially if 
it is known that he does not mean to remain more than 
à year or so at the most in the works. This diff- 
culty of getting into a works for a short pericd before 
entering a college is a real one, and such a privilege is only 
possible in certain districts. Where both college and works 
are in the same town in which the student resides, such an 
arrangement may be possible. When either the college or 
the works, but only one of them, is in the town where the 
student resides, it is probably best for him to take that 
course which enables him to remain under home influences 
during the earlier years of his training. When the student 
would have in any case to leave the town in which he 
resides and to go into lodgings, in order either to enter a 
works or a college, I should be disposed to recommend that 
he attended the college first, because being away from home 
the work, and the associations, and the influence of the 


college would, I think, be more likely to be helpful to. 
the development of his character than would be the case if 


he entered himself first as an apprentice in a works. 


III, The third method—namely, attendance at the works 


and college concurrently—is one which is approved in the 


Glasgow district of Scotland, and by such distinguished 


firms as Messrs. Vickers, Sons, and Maxim and Messrs. 
Yarrow. Ihave had some three years’ experience of this 
system, and I am satisfied that it is a very good one. 


through my hands under this system is one of strong 
approval and high appreciation of it, as a means of pre- 
paration, both practical and theoretical, for thelr future 
career. 


SOME NOTES ON MOTOR DRIVING.* 
BY W, J, BELSEY, ASSOCIATE MEMBER. 


The object in bringing this paper before you this evening is in 
special reference to the choice of a type of motor which is most 
suitable for the operation of various machines ured in the various 
industries of these countries, and at the same time to describe a 
few novel applications of motor driving. 

Let us, in the first place, suppose we are laying out a concern 
for the manufacture of a certain class of goods in the process 
of manufacture of which power is largely used, and it is 
desired to transmit this power electrically, What type of 
motor should we adopt, and what would be most suitable for 
the purpose we have in view? Assuming that our choice is 
not influenced by any external conditions, such as a local 
supply, which would impose the disadvantages of either direct 
or alternating current when applied to the particular purpose 
we have in view. At the commencement the author wishes to 
make it perfectly clear that he does not set up as an enthusiast 
with regard to either direct or alternating current, for he 
believes that each has its own particular field for which it is 
particularly adapted. There are many points in favour of direct- 
current motors which have led to their general use. These 
are: economical speed variation, the high starting torque of 
the series motor, and great adaptability in the matter of speed 
in not being limited to certain number of fixed speeds, as is the 
case with induction motors. This latter advantage is not of any 
great moment, as in the majority of cases it is only a matter of 


altering the gear ratio, and,in fact, from a manufacturer's point . 


of view it is à distinct advantage, as this prevents au individual 
who is buying a motor from wanting some odd speed which is 
‘completely off the manufacturer's standard. The weakest 
member of a direct-current motor is the commutator, and the 
majority of the troubles in this class of machine arise from the 
game. Provided that direct-current motors are running in a 


fairly clean atmosphere, no trouble is experienced with a well- 


designed machine, but if this machine is working in an atmo- 


* Paper read before the Dublin Section of the Institution of Electrical | à 3 ? 
| lirregularity of speed; (2) inequalities 


Engineers, Feb, 8, | 


The | 
opinion expressed by the best students which I have had 


sphere charged with fibre and lint dust, such as is found 
in textile factories, or coal dust, etc., then the com- 
mutator requires constant attention ; for if the fibre, lint dust, 
or coal dust, etc., reach this member, it tends to engender 
sparking, which, if not immediately rectified, would tend to 
destroy the same. Under similar conditions, an induction motor, 
having nocommutator, is obviously not affected by these considera- 
tions, and, apart from other considerations, in an atmosphere 
charged with fibre, lint dust, or coal dust it would be advisable 
to instal an induction motor. An instance where this advantage 
of the induction motor shows up remarkably is in collieries. 
Here the motors are stowed away in most inaccessible places 
and get very little attention, and the atmosphere is heavily 
charged with coal dust, although a large proportion of the work 
they have to perform is more suited, from a purely electrical 
standpoint, for the series direct-current motor. As a general 
rule, we may say that where variable speed is essential in the 
machines to be driven, direct-current motors should, in the 
majority of cases, be used if this variable speed is to be obtained 
economically. If it is, however, essential that the machines 
driven are to run at a predetermined constant speed, then 
induction motors should be used. 

A problem which almost invariably confronts us in the laying 
out of an electrical drive is to determine whether the machines 
should be driven individually or in groups, and unless one has 
a most intimate knowledge of the working conditions which 
obtain, it is most difficult to say which is the best. As a 
general rule, individual driving is about 50 to 60 per 
cent. greater in first cost than group driving. The 
advantages of individual driving are well marked, in that 
each machine has an independent unit, and can be run without 
respect to the other machinery. The liability to break down is 
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considerably lessened, and full advantage can be taken of the 
stops or intermittent working of the machine, current being 
only taken when the machine is in use, and only in proportion 
to the work done. The advantage of a group drive is principally 
in the low first cost. In the majority of cases, however, the 
problem resolves itself into a compromise, the larger machines 
being driven by individual motors, and the smaller ones grouped 
together in small groups driven from short lines of shafting. 
The question of à proper grouping is one which merits very 
serious consideration, as on it very often depends the financial 
success of an installation. So many local and special features, 
such as the shape of the building and the position of the 


machinery to be driven, play a most important part in this 


question, that ib would be futile to attempt to deal with it in 
detail, but the author may mention one instance which came 
under his notice where, in a furniture factory, by the rearrang- 
ing of the groups already driven by motors, a saving of £87 per 
annum was effected in the current bill with an outlay of 
only £29. 

We will now consider a few leading industries, and endeavour 
to set out any special features which would be met with if the 
machines used in them were electrically driven. These 
industries are as follows: Spinning (cotton, flax, jute, and 
wool); bleaching, finishing, and textile printing; engineering 
shops; woodworking; shipbuilding ; steel and iron rolling 
milis ; collieries and mining ; papermaking ; printing. 


SPINNING MILLS. 


` One of the most essential conditions for the operation of all 
classes of preparing and spinning machinery, whether cotton, flax, 
jute, or wool, is a predetermined constant speed. The rate of 


production of a given frame is governed by the number of broken 


ends which occur, and which can be picked up by the operator 
in a given time. The causes of these broken ends are: (1) 
in the fibre; and 
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(3) as an absolute limit the centrifugal force the fibre will 
withstand. From the above it will be apparent that an 
induction motor is undoubtedly the best suited for the operation 
of spinning frames, for its speed with a given load is constant 
with respect to the speed of the prime mover, and as the load 
on spinning frames varies but slightly whether empty or full, 
it may be said that if driven by an induction motor the speed 
of the frame will be contant with respect to the speed 
of the prime mover. The speed of a shunt-wound direct- 
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for speed, we shall, if we use a direct-current motor, have 
the speed of our spinning frames affected by the variations 
of load on the generator. Of course, these difficulties 
could be overcome if we fixed shunt regulators on to 
the motors and generators, but if the mill manager did 
this he would be taking the production out of the hands 
of the management and giving it to the operators, 
which, to say the least, would be unwise, and a con- 
dition which no mill manager would consider for a moment. 
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current motor is not by any means solely dependent upon the 
speed of the prime mover, for it varies, depending upon whether 
the motor is hot or cold, and the difference in speed with a 
continuous-current motor, cold and hot, is generally about 5 
to 10 per cent., say 8 per cent. as a fair average, and it 
takes from two to four hours (depending on the size) for a motor, 
starting cold, to reach its maximum speed. 

As previously stated, there is à maximum speed at which a 
frame can be run. This speed must not be exceeded, and, 
therefore, the motor must run the spindles at this speed when 
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Again, the atmosphere of a spinning mill is invariably charged 
with fine lint dustand fibre, which, as previously pointed out, 
has a most deleterious effect on the commutators of direct- 
current machines, and this in itself is sufficient to preclude the 
adoption of direct-current machines for this class of work. 
Also, as every available square foot of floor space is occupied 
by producing machinery, the motor is generally located either 
on a platform hung from the ceiling, or is bolted direct to the 
ceiling in an inverted position. In either case it is in a suffi- 
ciently inaccessible position for it not to receive the attention 
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it is hot, and any amount by which it falls under this maximum 
speed is lost production. This is made rather clearer by a 
reference to Fig. 1, which shows the heating characteristics of 
a shunt or compound wound motor. 
represent time and speed respectively, and the straight 
horizontal line, A and B, shows the maximum speed of the 
motor. 
therefore the shaded portion between these two lines is repre- 
sentative of lost production. (2) The speed of a shunt or 


compound wound motor is also dependent on the voltage of. 


the generator, and as we can only govern the prime mover 


The ordinates X and Y 


The line C D shows the heating speed characteristic, | 


which a direct-current motor requires when working under the 
conditions mentioned, whereas an induction motor requires 
little o! no attention beyond seeing that its bearings are suffi- 
ciently well lubricated, and a monthly inspection will prove 
ample for this. | 

À group system of driving is generally adopted for spinning 
mills, The motor is usually of a large capacity, ranging from 


| 75 h.p. to 150 h.p., and is direct coupled to the line of shafting, 


from which are driven a number of machines by means of 
belts. The over-all efficiency of this method is equal to that of 
the individual drive, notwithstanding the use of belt trans- 
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mission to the individual machines. This is due to the much 
higher efficlency of the larger motors, as compared with the 
efficiency of the smaller motor used on the individual drive 
system, A disadvantage of the group system, however, is that 


it is practically impossible to vary the speed of the individual | 


frames whilst they are in operation. 

The same remarks as to the suitability of alternating-current 
induction motors apply in a somewhat lesser degree to the other 
operations in a spinning mill, such as carding, breaking, hackling, 
Spreading, etc. 

Weaving.—In weaving it is essential to have a maximum 
fixed speed, and this speed is fixed by the strength of the yarn, 
and by the liability of the shuttle flying. In this case, again 
an induction motor shows itself to be best suited for the driving 
of looms for the very same arguments which are advanced for 
spinning. It is a general rule to drive all weaving machinery 
in groups off short lengths of shafting. The power required 
by a loom is comparatively small, varying from about 4 h.p. in 
Yes ordinary looms to about 2 h.p. in the very heavy carpet 
ooms. 


BLEACHING, FINISHING, AND TEXTILE PRINTING. 


In these factories we find that it is desirable and convenient 
to have ab our disposal an economical method of varying the 
speed of some of the machines we purpose driving, and as 
these machines are the largest power users in these works, 
continuous-current motors are undoubtedly the best suited for 
their operation. Moreover, the machines in these factories do 
not require, either for thelr output or finished product, the 
refinements of speed which are necessary in spinning and 
weaving, and a variation of speed of 8 per cent. does not affect 
them materially. As to the particular type of continuous- 
current motor used on the most important machines, wa will 
deal with these as follows. 

Calendering Machines. — Calendering machines require, 
according to size, motors from 12 h.p. to 50 h.p., and these are 
generally individually driven, the motors being spur geared to 
the machines, The motors should he capable of giving a speed 
variation of, at least, 2 to 1 on the shunt. The load on 
these machines is very heavy at the start, owing to the friction 
of the long train of gearing and the heavy cylinders, and It 
is generally figured that they take from 14 to 2 per cent. full 
load torque at starting. 

Dye Jigs.—Dye jigs are generally driven in groups of from 
10 to 20, as the power taken by each only averages about 4 h.p. 
The starting effort is very light, therefore a shunt-wound motor 
is quite suitable for driving these machines. 

Stenter, or Drying and Stretcher Frames.—These machines 
consist of twomembers, the one being a fan and the other for 
stretching and drawing the cloth over the hot-air vents. It is 
usual to Operate them by two motors—one for driving the 
fan, and the other for operating the drawing and stretching 


mechanism. The load at the start being comparatively light, | Ww 


shunt-wound motors are used for both members. It is prefer- 
able that the motor operating the drawing mechanism should 
be capable of a speed variation of about 2 to 1, as according to 
the texture of the cloth the drying can be done rapidly or 
slowly. 

Beetling Machines.—These machines are generally driven in 
groups, each beetle taking about 10 h.p. The machines are 
heavy at starting, and, therefore, compound-wound motors 
should be used. 

Calico-Printing Machines. — Calico-printing machines are 
generally individually driven, owing to the intermittent nature 
of the work, and the motors are generally of fairly large 
capacity—irom 20 h.p. to 45 h.p. The motors should be com- 
pound wound, and it is very essential to have an economica 
range of speed variation of about 3 to 1. 

ENGINEERING Wonks AND FOUNDRIES. 

These works were practically the first where the application 
of motor driving was instituted, and the author thinks that on 
this account so many of these works are driven by direct-current 
motors. On the whole, however, he thinks that this type of 
motor is the best suited for the work, as variable speed may be 
desired, and is in some cases essential. There have been many 
mechanical devices brought out for obtaining variable speed, 
and some of these are very good, indeed, but it is much simpler 
and more efficient if the results can be obtained electrically, as 
in the case of a shunt-wound motor. 

In engineering works it is the usual practice to group the 
smaller machines on short lines of shafting, and to individually 
drive the larger ones, The best method of grouping, and what 
machines to drive individually, largely depend on the conditions 
obtaining in the particular works under consideration, but it 
may be taken as a fair general rule that in an engineering 
works it pays to drive any machine requiring over 5 h.p. 
individually. 

There has been rather an interesting development in the 
application of magnetic. clutches for the operation of planing 
and other reversing machines. The us3 of a magnetic clutch 
obviates the necessity for belts and also obviates the reversing 
of the motor itself, and so saves the same from a constant 


‘and of the steam in steam-pipes. 


required in using the instrument. 


shock, and, on the other hand, İt utilises the momentum of the 


motor to overcome that of the machine on reversal. This 


magnetic clutch gear may be described as follows: On the 
main or driven shaft and spliced thereto 1s a hollow shaft pro- 


vided at each end with a disc; opposite the outer face of these 


discs is a magnetic clutch which is rigidly attached to a gear 


wheel turning loosely on the shaft. The motor shaft is parallel 
to the main shaft, and is provided with two pinions which drive 
the above gears. At one side, however, there is an idle wheel, 


| so that the gears on the main shaft, with their clutches, revolve 


in opposite directions. The clatches bear against shoulders on 
the main shaft, so that the distance between their faces is fixed. 
The space between the outer faces of the discs on the hollow 
shaft is less than this, so that the hollow shaft with its two 
discs is free to slide, and so engage with one or other of the 
revolving clutches. Ib will, therefore, be seen that while the 
motor shaft revolves always in one direction, the main or 
driven shaft can be made to rotate in either direction according 
to which clutch is excited and engaging, and either clutch 
excited by means of a switch operated by lever rod and dogs in 
exactly a similar manner as an ordinary striking gear for 
operating open and crossed belts. The general arrangement 
of this clutch is made clear by reference to Fig. 2, and the 
arrangement of the controlling gear by reference te Fig. 3. 


(To be continued.) 


TRADE NOTICES AND NOVELTIES. 


G.E.C. Specialities. 

The accompanying illustration (Fig. 1) shows a battery wall 
telephone which the General Electric Company, Limited, 71, 
Queen Victoria-street, London, E.C., are just placing upon the 
market. This instrument is really a marvel at the price 
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Fig, 1.—The ‘' Enterprise” Battery FIG. 2.—New Pattern 
Wall Telephone. t Leclanche” Cell. 


(128. 6d.) being, we are informed, very well finished and 
absolutely reliable in every respect. It is fitted with the firm's 
new Manchester transmitter, induction coil, double-pole watch 
receiver, ringing key, buzzer, and automatic switch hook. All 
metal parts, including the mouthpiece of the transmitter, are 
nickel-plated, the case being of polished walnut. The set is 
particularly suitable for oflices, warehouses, factories, hotels, 
and general indoor use. Fig. 2 illustrates a new pattern of 
Leclanché cell introduced by the same firm. In this cell the 
usual dense porous pot is replaced by a pervious form of special 
container, within which the carbon and manganese granules are 
packed by a special process. Ic will be seen that the zinc is 
semi-circular. The cell is specially recommended for use 
wherever a low-resistance Leclanché cell is required. 


Electrical Pyrometers. 


An illustrated pamphlet jast issued by Messrs. Crompton 
and Co., Limited, Salisbury House, London-wail, E.C., describes 
their electrical pyrometer and the several uses to which it may 
be put, The instrument has been designed to meet the demand 
for a simple apparatus for measuring temperatures in practical 
engineering work under conditions which preclude the use of 
ordinary or expansion thermometers. We understand it has 
already been suecessfully applied in measuring the temperatures 
of hardening and annealing furnaces, of gases in boiler flues, 
As the temperature 1s 
indicated continuously and directly on the scale, no skill is 
This is a feature which will 
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be widely appreciated. Referring to the accompanying illus- 
tration (Fig. 1), it will be seen that the instrument is 
of the thermo - electric type. The thermo - electric couple 
Shown on the right is placed at the point the tempera- 
ture of which is to be determined, while the indicating 
instrument can be placed at any convenient position, even at 


Pig, 1. 


a reasonable distance from the couple. There is nothing 
novel in regard to the theory of the apparatus, which simply 
represents an ingenious application of the  well- known 
phenomenon that when two dissimllar metals are joined 
together, a: shown in Fig. 2, and the temperature of one 
joint is raised, a difference of potential is set up, and a current 
of electricity will flow in the circuit. The value of this current 
depends chiefly on the metals used, the resistance of the circuit, 
and the difference in the temperatures of the two junctions. 
By inserting an ampere-meter in the circuit, the current can be 
measured, and after a simple series of calibrations the readings 
of the instrument may be used for determining the difference 
in the temperatures of the two junctions. For example, the 
janction B may be placed in a furnace or flue at a high tem- 
perature, while the junction A is outside at atmospheric 
temperature. The temperature at A being known, that of 
the joint B can be determined from the readings on the 
ampere-meter. In this case the point B is known as the 
hot junctior, and the point A as the cold junction. The 


A B 


Fic. 2, 


couple is formed by welding together at oné end two rods 
or wires of dissimilar metals. The welded end forms the hot 
junction, and the other ends of these rods are provided with 
terminals, from which leads are taken to the indicating instru- 
ment, which forms the cold junction of the circuit. The 
materials of which the couple is constituted depend on the 
maximum temperature which is to be measured. For tempera- 
tures up to 1,000deg. or 1,100deg. C. the couple is constructed 
of nickel and steel. A nickel rod runs down the centre of a 
steel tube without touching it, and at one end the two materials 
are welded together. At the other end terminal clamps for the 
connecting leads are brazed to the rod and tube. For measur- 
ing temperatures of boiler flues, superheated steam, and in 
other cases where the temperature does not exceed 500deg. C., 
a couple is used having for its elements constantan and copper 
in place of nickel and steel. 


The '*Clineher" Plug. 


Very little explanation is needed of the illustrations herewith. 
It will be seen that the ‘‘ Clincher” plug presents a solid end of 


its full diameter to receive the screw. or other fitting. This 
result is obtained by having the wedge or cone fitted at that 
end of the plug which enters the wall. The end of the plug has 
four saw cuts terminating in a groove, so as to allow of the 
necessary spring without splitting. When once the plug is 
driven home, nothing can move it, as the cone-shaped wedge 


MÀ 


The *'* Clincher " Plug. 


| secures an even pressure all round the expanding end. It 


remains to add that Messrs. Baxendale and Co., Miller-street 
Works, Manchester, supply these patent plugs. 


Catalogues. 


RADIATORS.— From the Electrical Company, Limited, 
121-125, Charing Cross-road, London, W.C., we have a copy 
of their latest publication on luminous electric radiators. 

KNrrkE SwrrCcHES,—From Messrs. Ferranti Limited, Hollin- 
wood, Lancs., we have a catalogue section containing prices and 
a specification of their single-pole, double-throw, slow-break 
knife switches for capacities up to 1,000 amperes. 

Hoistinc Macuinury.—We have received from Messrs. 
Wm. Wadsworth and Sons, School-hill, Bolton, a com- 
prehensive catalogue of the hoisting machinery, etc., which 
they have specialised, together with a lengthy list of 
testimonials. 

TUDOR AccomuLators.—From the Tador Storage Battery 
Exporb Syndicate, Milton House, 35, Surrey-street, Strand, 
London, W.C., we have a copy of their latest illustrated export 
catalogue for stationary batteries. The aim in compiling this 
catalogue has been to furnish all necessary data to intending 
purchasers abroad, so as to enable them to prepare precise 
estimates and other preliminary work connected with Tudor 
battery plants without previously referring to the makers. 
Detailed specifications of all parts connected with Tudor 
batteries and technical data concerning the same are included. 
Weights and measurements are expressed in English and metric 
equivalents. Moreover, for the convenience of ordering cells 
and accessories from abroad, by cable, code words are given for 
all types of cells, etc. It is evidently the desire of the firm to 
save their customers trouble and expense. No doubt the effort 
will be widely appreciated. 


PERSONAL. 


Mr, H. Bohle, who was for the last three years hag occupied the 
position of lecturer in electrical engineering at the Bradford Technical 
College, has recently been appointed to the newly-instituted chair 
of electro-technics at the Cape Town University, and leaves Bradford 
immediately to take up his new position. Prof. Bohle has been enter- 
tained to supper by his colleagues, Mr. Rycroft, on behalf of the 
staff, presented Prof. Bohle with six volumes (suitably inscribed) 
of Prof, Arnold's works, '' Die Gleichstrom-maschine,” and ''Die 
Wechselstrom-technik," and spoke of the high esteem in which Mr. 
Bohle was held by the staff of the college, 

The Tramways Committee of the London County Council propose 
the appointment of Mr, E. W, Dickinson to the post of superintendent 
at the Greenwich power station. The salary attached to this post is 
£550 per annum, 

The Canterbury Town Oouncil have passed a well deserved com- 
pliment to Mr. Blascheck, the eleotrical engineer. It was stated at 
the last meeting that in him they possessed a capable offiser, and 
hoped that he would stay with them for some years and help still 
further to develop the great undertaking possessed by them, 

Messrs. Scott and Leggat have opened offices at Oaledonian- 
chambers, Oardiff, where they are practising as consulting engineers 
in collieries, steelworks, and engineering works generally. Mr, W, A. 
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Scott has been resident engineer for Messrs, Scott and Mountaini n 
South Wales during the past five years, where he has been responsible 


for the carrying out of several large installations in collieries and steel- 


works, Mr. John Leggat has been chief designer to Messrs, E:nesb 
Scott and Mountain for the past five years, 

The staff of the Dartmouth Urban Electric Supply Oo. have 
presented a Gladstone bag to Mr, Oarnochan, who after nearly four 
years' service as olerk and cashier is about to retire, 

The Middlesbrough Town Council have granted a bonus of £50 to 
the elestrical engineer, Mr, H. M. Taylor, for his additional duties in 
conrestion with the recent extensions. 

Mr, R. 8. Yates having resigned his position as elestricil ergineer 
to the Sleaford Urban District Council, the Electric Lighting Com. 
mit!ee recommend the Council t? appoint Mr. William Henry Wilson, 
of Lincola, to the vacancy at a salary of £104 per annum for the ficat 
year, and then at a talary of £2, 53, weekly. 

The Aberdeen Town Oouncil have appointed Mr. R. S. Pilcher, of 
Burton-on-Trent, general manager of the Oorporation’s tramways at a 
salary of £300 per annum. The suesessful candidate, who is 27 years 
of age, is a native of Liverpool, and has gained experience of tramway 
management in Montreal, Birkenhead, and Burton, 

Mr, A, Blackburn, car works superintendent to the Belfast Oor- 
poration, has been presented with a gold medal in recognition of his 
services in inaugurating the new tramway system, 


FORTHCOMING EVENTS. 


FRIDAY, FEB. 23, | 

Electro-Harmonic Society.—At 8 p.m., concert (ladies! night), at 
Holborn R:staurant. | 

Iastitution of Civil Engineers (Students' Section).—At 8 p.m., 
‘The Graphi:al Determination of the Dcfl:etion of Beams,” by 
Mr. C. H. Sumner, 

Royal Iustitution.—''The Internal Architecture of Metals,” by 
Prof, J. O. Arnold. 

SATURDAY, FEB. 24. 

Institution of Electrical Engineers (Manchester Local 

P Esa 7 p.m., student; se.oad annual dinner, Grand 
otel. 
Monpay, FEB, 26. 

Society of Arts. —At 8 p.m. (Cautor Lecture), '' Modern Warsh'ps," 
by Sr W. White, K,O.B., F.R.S. (Lecture V.) 

ToxspAvy, FEB 27. 

Institution of Civil Engineers.—At 8 p.m., ''A Plea for Better 
Country Roads,” by Mr, J. R. Jebb; ''Country Roads for 
Modern Traffic,” by Mr. J. E. Blackwall. 

Tramways and Light Railways Association.—At 8 p.m., '' The 
Ridial Truck," by Prof, C. A. Carus- Wilson. 

Institution of  Eiectrical Engineers (Manchester Local 
Section).— At 7.50 p.m., ''Single-Phase Rulway Working," by 
Mr. T. H. Schoepf. 

Institution of Electrical Evgineers (Students’ Section). —At 
7.50 p.m, ‘'Fuses,” by Mr. H. W. Taylor and Mr. C. 3. 
Greenslade. 

WEDNESDAY, FEB, 28. | 

Society of Arts, —At 8 p.m., '' London Treffi:,” by Oaptain G. 8S. C. 
Swinton, L 0.0. 

THURSDAY, MARCH 1. 

Civil and Mechanical Engineers. -At 8 p.m., ‘'COoast-Lines 
Protected by Chain Cable Groynes,” by Mr. R. G. Allanson-Winn, 

Fripay, MARCH 2, 

Junior Institution of Exgineers,—At 7 p.m., '' Acceleration and 
Accelerometers,” by Mr. A. P, Trotter, B.A. (electrical adviser to 
the Board of Trade); at 8 p.m., paper on ‘' Gas-Engine Indicators,” 
by Mr. L. F, de Peirecave. 

SATURDAY, Marcu 3. 

Institution of Electrical Engineers,-—At 3 p.m., students’ visit to 
G.P.O. Exchange, 

Electrical Engineers (R E,V.),—AÀt 8 p.m., Bohemian concert in 
Caxton Hall, Westminster, 


THE ELECTRICAL ENGINEERS, RE. (VOLS). 


Orders for week ending March 3. 
Monpay, FEB, 26, —'' A" Coy.—Recruits’ infant; y drill, 6 p.m. 
] Technical instruction, 7 p.m. 
Turspay, Fes. 27. —'! B" Ooy.—Recruits’ infantry drill. 6 p.m. 
Technical instruction, 7 p.m.  . 
Medical examination recruits, 7 p.m. 
WEDNESDAY, FEB. 28.—'' A Badge" examination for ''C" & ‘‘D” Coys, 
THURSDAY, Marca 1.—'! O” Coy.—Recruits’ infantry drill, 6 p.m, 
Technical instraction, 7 p.m, 
Fripay, Marca 2,—''D” Coy.— Recruits infantry drill, 6 p.m. 
Technical instruction, 7 p.m, 
SATURDAY, Marcu 3. —'' C ” Coy.—Week-end instruction (whole day). 
Bohemian concert at the Oaxtcn Hall, 
Westminster, at 8 p.m, 
J. H. 8, Pruus, Captain E.E., 
for 0,0, E.E.R E, (Vols.). 


LEGAL INTELLIGENCE. 


ELECTRICAL FITTINGS DESIGNS. 


In the City of London Court, on Monday, before his Honour Judge 
Lumley Smith, K.O., a claim was made by Mr. Reginald Morphew, 
designer and architect, 10, New-rquare, Lincoln’s-inn-fields, against 
the Electrical Corporation, 69, Aldersgate-street, E.C., to recover 
£100 for making desigus for them f-r electrical fittings. It seemed 
that the plaintiff had designed some chambers in the West-end, where 
the e'éctrical fittings, in which he was a specialist were much admired 
by Mr. Bower, one of the cefendant company’s directors. He sug- 
gested that the plaintiff should make desigus for electrical heaters and 
other fittngs, Plaintiff was to make designs at first for heaters, and 
to be paid:& royalty of 24 per cent. for the firs) two years and then 
5 per cent, on whatever money defendants obtained from the sale of 
the goods made from plaintiff's designs. Then ia June an egreement 
was made that plaintiff was to design some electrical fittings. Plaintiff 
was at first willirg to be paid royalties, but defendants would not bind 
themselves not to employ other designers, although he was willing to 
work for them exclusively. Ia all he had supplied 93 different 
designs, and those had all been returned because defendants would not 
be bound not to go to other designers, Plaintiff now demanded payment 
for his services, K 

Dəfendants said they were willing to pay plaintiff the royalties 
that might be found due when an account was taken. They had 
made up gocds from plaintiff's designs, and they found that they were 
nob going as rapidly as both could have hoped. Now that plaintiff 
found that he would not get much out of the sgreement made he 
wanted to get out of it, and have damages for breaking a contract 
whish had never existed. Defendants never egreel to take all 
plaintiff's work and pay down for it. ` 

Judge LUMLEY f MITH said there was no evidence that plaintiff had 
e any damage, and he must find for the defendant company 
with costs, 


— 


NORTHWICH ELECTRIC LIGHT TEST CASE. 


At the Northwich County Court cn Wednesday, the 14:h inst, the 
Northwich E ectric Supply Co, sued Fredk, Latham for £l. ls. for 
electric light supplied, 

The company claimed £1. 1s. for supply of electric current to the 
defendant's house, which bad a slot meter. When the clerk went to 
read the meter h» found that, in the first instance, there was only 1a, 
in the meter, whereas there should have ben considerably more, He 
took the reading of the meter, compared that reading with the previous 
record of the reading which they had in their books, therefore they 
were able to so» exactly what amount of current had been used. A 
farther examination of the instrument led to the discovery that five 
shillings were jammed in such a way that prevented the meter from 
switching off. This did not scen to prevent the meter from correctly 
recording the quantity of electricity that had been used, The defendant 
was applied to for payment, and he refused. 

DEFENDANT stated that he had three d fferent accounts sent in to 
him, and he refused to pay until the meter had been taken down and 
thorougbly examined. 

His Honour said that he did not think he could hold that the 
defendant ought to pay this money. One knew that electric meters 
were not yet perfect, and they got this extraordinary result that three 
different sums were sent in for the same account, The case was not 
made out to his sat/sfaction, The plaint ffs were non-suited, 


ALLEGED THEFT OF ELECTRIC CABLE. 


At the Leicester Police Court last week a mechanic was summoned 
for stealing from the power station in Balgrave-gate, between Nov, 26, 
1905, and Jan. 10, 1906, 150ft. of electric cable, value £25, 88. 6d., 
the property of the mayor and burgesses of the borough. The 
prisoner was an electrical engineer, in the employ of Messrs, Dick, 
Kerr, and Co., of Preston, who were contractors to the Corporation. 
The cable which it was alleged he had stolen was identified by 
officials of the Corporation as having been supplied by Messrs. Glover 
Limited, of Manchester, also contractors to the Corporation. It 
appeared that the prisoner had actually cut lengths of the cable, thus 
rendering it useless, and had sold it as waste, acting ostensibly on 
behalf of his employers, When first accused of the theft, prisoner: 
made an allegation against another oficial under the Oorporation,. 
and full investigation had been made by the Tramway Oommittee,, 
with the result that there had been a full and satisfactory explanation: 
ss regards the official concerned. Under the circumstances, as the 
charga had teen crvelly made, he did not propose to bring in the name 
of the official. l 

Prisoner pleaded guilty and was sent to prison for three months with 
hard labour, 


PEDRETTE v. THE BRIGHTON CORPORATION. 


In the Court of Appeal on the 15th inst. the case of Pedrette against 
the Brighton Corporation came before the Master of the Rolls and 
Lords Justices Romer and C:zens-Hardy. It was an appeal of the 
plaintiff from an order of Mr. Justice Buckley, and arose out of an 
action brought against the Oorporation by Mr. T, Pedrette, trading as 
Pedrette and: Oo., of Queen’s-road, Finsbury Park, contractors, He 
was the contractor for the foundations of the new electricity generating 
station at Southwick and other works, and brought the action against 
the Corporation, claiming a declaration that he was entitled to the 
delivery up of the bond for £8,000 which he gave for the due per- 
formance of the contract, The Oorporation refased to give it up on 
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the ground that they were entitled to retain it as security in the event 
of any latent defects appearing in the work, and at the trial Mr. 
Justice Buckley gave judgment for the Corporation, dismissing the 
action with costs. Is was against that decision that the appeal was 
lodged by Mr. Pedrette, 

After hearing the argumenta of the appellant, the Oourt dismissed 
the appeal with costs, In announcing this decision, the MASTER OF 
THE Rous said the short point was where in the contract could there 
be found anything which entitled plaintiff to the relief he claimed ? 
It involved an undertaking on his part to do this work in accordance 
with the specifications and the conditions in the specifications, There 
could not be a failure of work that ought to have been done under 
certain conditions without a failure of the conditions themselves, The 
Oorporation contended that they had the right to claim damages 
againsb the contractor if it should turn out that there was some defect 
in the work which was at present latent, but which might be dis- 
covered hereafter, Plaintiff had given the bond for the proper per- 
formance of the agreement, and it seemed to him (his Lordship) to 
cover the whole extent of his obligation. Plaintiff had no answer that 
could even reasonably be argued to the liability still resting upon 
him—and which would still rest upon his surety but for the surety 
having been released—for any latent defect in the work, It was not 
desirable that his liability should go on for ever ; and it would nob be 
necessary because the statute of limitations applied to this sort of 
liability as well as to any other, It was not necessary to embark on that 
consideration, which was one of publie policy. Parties could always 
protect themselves by special stipulations ; if they did not, they must 
take the benefit and the burden of the general law. In his opinion 
the appeal must fail, 

Lord Justice ROMER concurred. He said the plaintiff contended 
that this bond was waste paper in the hands of the defendant Corpora- 
tion, but it was not, If to-morrow a defect were discovered in the 
work which showed that plaiutiff had not done the work described in 
the specification, the Corporation could clearly sue the contractor on 
this bond, 

Lord Justice CozENs-HARDY intimated that he was of the same 
opinion as his brothers on the Bench ; and Mr. Buckmaster’s applica- 
Paar tke appeal should be dismissed, with costs, was acceded to 
orthwith, 


ACTION AGAINST THE BIRMINGHAM CORPORATION. 


At the Birmingham County Court on Friday last, before his Honour 
Judge Bray, K.O., Thomas Fox, brought an action against the Oor- 
poration of Birmingham under the Workmen’s Compensation Act for 
123, 4d. per week, being half wages, he being partially incapacitated 
from work owing to a rupture sustained on Dea, 13 last, while work- 
ing in connection with the construction of a tramway in Lodge-road. 

Evidence for the applicant was given to the effect that a tramway 
was being constructed in Lodge-road, and it was necessary to alter the 
footpath in order to widen the road. Whatever was done in the road 
at that time was done in the construction of that tramway. The 
rails had been laid down, and the work was being done to complete 
the road. Whilst working on the widening of the road applicant was 
using a pick to remove some bricks, The pick became fixed between 
the bricks, and in consequence of applicant making an extra effort 
the pick came away suddenly and applicant was badly ruptured. 

For the defence, it was submitted that there was no case, Applicant 
was not engaged in employment to which the Act applied. Applicant 
was not in the employ of the person undertaking the engineering work. 
The tramway had been completed and the lines laid down, 

On the other hand, ib was contended that the work on which the 
applicant was engaged was incidental to the construction of the tram- 
way and part of it, 

His Honour reserved judgment, 


. GRIFFITHS AND MILLINGTON v. SOUTHAMPTON 
CORPORATION. 


What constitutes a ''reguler running” car or omnibus was the 
problem submilted to Mr, Justice Buckley in the King’s Bench on the 
15th inst. for solution in an action brought against the Southampton 
Oorporation by Messrs, Griffiths and Millington, a firm of advertising 
contractors. In 1900 an agreement was come to between the parties 
Whereby plaintiffs were for five years to have the right to affix adver- 
bisements on certain spaces upon electric tramoears, trailer cars, and 
omnibuses owned by the Corporation at an annual rent of £18. 10s, for 
‘each and every regalar running” car, the rents for the trailers and 
omnibuses to be £10 and £13 respectively. Altogether plaintiffs paid 
£5 421, and they now alleged that this was in excess of the amount 
due from them, 
of the overcharge, 

His Lorpsuip, in delivering judgment, made a declaration in favour 
of the defendant Oorporation—namely, that upon the true construstion 
of the agreement a regalar running car was one which was in the 
service of the undertaking as rolling stock for regular use, having 
regard to the nature of the route and the exigencies of the traffic. The 
action would be dismissed, with costs, unless plaintiffs wished for an 
account, in which case the matter would be held over. 

The plaintiffs’ counsel declined to take an order for an account, and 
the action was dismissed, with costs, 


ACTION AGAINST THE BROMLEY CORPORATION. 


Herbert James Godfrey, an electrical engineer, claimed from the 
mayor, aldermen, and councillors of the borough of Bromley the sum 
of £15, 8s., balance of account for electrical work done at and materials 
supplied for the defendants’ dust destructor works at Bromley, The 
defendants counterclaimed for the sum of £50, damages due under 


They accordingly asked for an account and the return. 


the terms of the contract and specification by reason of the plaintiff 
havirg failed to complete his work in the stipulated time. — 

After a lengthy argument on either side, His Honour, in giving 
judgment, said the wording in this contract was that additional work 
would be allowed only on a written order of the borough surveyor, 
Ia all contracts of this description it was very important that the 
clause as to extra work should be carefully observed, and it became 
more important than ever that such a clause as that should be care- 
fully observed by both parties where the defendants were a corporation, 
The mere fact that a corporation chose to pay a sum of money to avoid 
litigation did not stop them from setting up their rights when an 
action was brought against them in the court. Plaintiff's claim entirely 
failed, with the exception of the amounts admitted by the Corporation 
and paid, and the action must be dismissed with costs, 

The counterclaim was withdrawn. 


LIVERPOOL ELECTRIC RAILWAY DISASTER. 


At Liverpool Assizes, last week, before Mr. Justice Bray and a 

special jury, an action for damages was brought by Lawrence Lacy and 
others —the former being the executor of the late Benjamin Sykes— 
against the Lancashire and Yorkshire Railway Co., the claim arising 
out of the Hall-road disaster on July 27 last, in which Mr, Sykes was 
killed. The main question was as to the amount of damages to be 
paid, 2d | - 
Mr. HoRRIDGE, for the plaintiff, explained that the loss which had 
been sustained by the executors of the family of the late Mr, Sykes 
was of a serious pecuniary character. Mr. Sykes, at the time of his 
death, was about 60 years of age, and apparently in the prime of life, 
possessed cf indomitable energy, and had built up a business of a 
very successful character, In 1895 he had 14 bread shops in 
Liverpool and a flour mill in Brownlow Hill In 1905 his energies 
had been so successful that he had 23shopsin Liverpool, He was ina 
flourishing way of business, and there was every prospect that he 
might have continued the business for many years, Mr, Sykes left a 
widow and 11 children, The eldest son, Charles, was 52 years of age, 
and was employed in the business at £1 a week, As he was about to 
get married his father had promised a house of furniture and £250 a 
year, but the fatal accident had upset that arrangement, The nex} 
son, Arthur, just prior to his father’s death, became duly qualified as 
a doctor, and the day but one before his death Mr. Sykes had told his 
son to look out for a practice and he would purchase it for him, he 
being prepared to give as much as £2,000, There were four daughters 
and three sons who were more or less dependent on their father. 
Counsel next dealt with the various life and accident insurances 
affected by Mr, Sykes’s death, and altogether there was a neb claim of 
something like £13,000 against the company. 

The jury awarded the family £2 950. 

' George Eilis, a Southport gardener, was awarded £309 for the loss 
of his son in the same accident, 


ELECTRIC TRACTION CO. v. DUDLEY CORPORATION. 


The Court of Appeal, consisting of the Master of the Rolls, Lord 
Justice Romer, and Lord Justice Cozens. Hardy, heard on the 14th inst. 
the appeal of the Dudley, Stourbridge, and District Electric Traction 
Co. from a jadgment of Mr. Justice Kekewich, refasing an interim 
injunction in the company's action against the Corporation of Dudley. 
The question at issue related to the Corporation taking over a light 
railway, the price to be settled by arbitration. 

Mr. WaRMINGTON, K.O., on behalf of the Corporation, said they 
wanted this matter decided as quickly as possible, and they asked 
that the plaintiffs should apply to Mr, Justice Kekewich to expedite 
the trial, 

Mr. Jusricg Romer: That seems right, we expressing the opinion 
that it would be a proper case to advance, 

Mr. PARKER, for the plaintiff company, said their view was that 
this was simply an option, and that it was not exercised. If their 
lordships were of opinion that there was a contract from the date 
of.the order to sell and the only question was whether time was of 
the essence of the contract, the plaintiffs might not think it worth 
while going on at all, If the Court of Appeal decided that, having 
regard to the terms of the order, there was a contract to sell ata certain 
time at price to be settled by the arbitrator, his clients would not go 
on with the action on the ground that time was of the essence of the 
co atract. 

The MASTER or THE RoLLs said if the case was to be tried ab all, it 
would be much better that everything should be ascertained that 
might be of assistance in deciding the point of law. 

The result of the discussion was that counsel agreed to apply to Mr 
Justice Kekewich to expedite the trial of the action. 

Ia the Chancery Division, on the application of counsel, Mr, Justice 
K+kewich appointed March 6 next for the hearing of the action of the 
Dudley and Stourbridge District Electric Traction Oo, v, the Oorpora- 
tion of Dudley, ; 


COMPANIES’ MEETINGS AND REPORTS. 


IMPERIAL TRAMWAYS. 


The annual meetirg of the Imperial Tramways Oo. was held on 
Saturday last, at Bristol, Sir George White, chairman of the Oompany, 
presiding. 

The OHAIRMAN, in moving the adoption of the report and accounts 
(which appeared in our last issue), said that for the first time fora 
period of years there had been a considerable decrease in the traffic 
returns of the Corris Railway, So far as careful management of the 
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undertaking was concerned, everything possible had been done, but 
several quarries on the lines had been closed, and they had not had 
the traffic, They had made a profit, but a very small one, Still, 
their investment in the Oorris Railway was not important—only about 
£15,000—and the circumstances referred to did not affect the balance- 
sheet very much, Immediately the quarries started working again 
they would get the normal traffic. With regard to the Middlesbrough, 
Stockton, and Thornaby electric tramways, the steady business which 
they were carrying on was again evidenced by the receipts for the past 
year, which showed an incresss of about £300, and the profits amounted 
to £16,825, as against £16,565. Some few years ago powers were 
obtained for extensions, and it had been intended to proceed with them, 
but they had been unable, up to the present, to carry out such an 
arrangement with the toll owners as they thought they ought to 
receive, and until they could do so they would not procesd with the 
extensions. It could hardly be conceived that in the midst of a busy 
centre like that there was a toll gate, and the toll owners claimed 
that in consideration of allowing the tramline along their toll road— 
in connection with which the Oompany wculd take upon themselves 
the onus of keeping their part of the road in repair—they should be 
paid a tax of so much per passenger, which would practically absorb 
the whole of the fare which they proposed to charge the public of 
Middlesbrough. Such a state of things could not last, The public 
convenience of Middlesbrough would not submit to any ownership of 
that kind dictating such terms as prohibited the carrying out of these 
natural and proper extensions, With regard to the London United 
Tramways, the Company's investment there was wholly in 5 per cent, 
preferences, Although he was personally not now connected with the 
management of the company, he yet, as a considerable holder, and as 
representing the Imperial Oo., took a very considerable interest in its 
progress, He had made inquiries of the management, and found that, 
80 far as the progress of the work was concerned, it had been exceed- 
ingly satisfactory during the past year. The receipts exceeded 
£500,000 for the first time, and the profits were larger than since 
the Company was started. But he presumed, as explained by 
the directors, their capital outlays had been so very large 
in connection with widenings, and so on, that they found 
they were not able to maintain a large dividend on the ordinary 
shares, Although they earned 4 per cent, on the ordinary stock for 
the year, they made up their minds to set aside £10,C00 for a reserve 
fund, and only pay 2 per cent. dividend. As to that, except as 
indicating the position of the Company, it did not affect the Imperial 
as owners of preference shares, He had no sort of misgiving as to 
the substantial and excellent character of their investment in the 
London United, and when he read the other day the remark that 
the London United were going to pass its ordinary dividend, and in 
consequence saw the preference shares fall in the London market, 
his firm did not hesitate to buy all the shares they could at that 
depressed price, The London United had a huge business to develop. 
It was a magnificent property, and in the development of that large 
business, involving the expenditure of hundreds of thousands of 
pounds, which were not immediately productive of profit, there would 
doubtless be variations in the ordinary share dividend. from the 
London United they got dividends amounting to £21,111, the net 
revenue of the Imperial showed an available balance of £41,647, and 
they had been able to maintain their 9 per cent. dividend. The 
reserve fund had been increased by £1,000 taken from the Middles- 
brough Revenue Act, and the total reserve now was £122 871. 
Mr, H. C, Goprray seconded the motion, which was adopted. 


CITY OF BUENOS AYRES TRAMWAYS. 


The first ordinary general meeting of the Buenos Ayres Tramways 
Co, (1904) took place on the 15th inst, 

Mr. JOHN HEATON (the chairman) said that the report was a very 
different document to that which was presented fora good many years, 
The directors now submitted a statement of the position of the Com- 
pany under its amended title, and for the first working year after the 
fusion with the Anglo-Argentine Tramways Co. During the 36 years’ 
working operations of the Company its history was a record of almost 
uninterrupted success, and in that period the Board, although changed 
from time to time, was able to build up a property which, upon the 
fusion with another company, commanded a price which was accepted 
by the shareholders without a single dissentient voice, The arrange- 
ment made with the Anglo-Argentine Co, provided an annual 
psyment sufficient to give a dividend of 5 per cent. upon the 
share . capital, and also to pay the debenture interest. That 
amount had been regularly forthcoming, and had enabled the 
Board to pay the 2s, 6d, dividend up to June 30, the 1s, 3d. 
up to Sept. 30, and funds were now in hand for the payment 
of the final dividend of 1s, 3d., whilst the debenture interest had also 
been paid. At the suggestion of some influential shareholders it had 
been decided to pay the dividend quarterly. With regard to the 
amortisation funds, these had been already commenced in accordance 
with the scheme approved by the shareholders and the High Court, 
Three of the properties had been let upon very favourable terms, and 
a smallproperty sold. As soon as the proceeds were remitted they 
would be invested for the benefit of the funds. A sum of £11,500 had 
been allocated for providing the amortisation fund for the debentures 
and invested by the trustees. The accounts were very brief, and 
hardly required explanation, He was glad to say that the arrange- 
ment made with the Anglo-Argentine Oo, had not only been satisfac- 
tory to this Company, but it had also proved satisfactory to the former 
company. The traffic receipts ot the united lines had been excellent, 
as would be seen from the weekly returns published in the newspapers, 
From their own point of view, the greater the success of the Anglo- 
Argentine Oo. the greater would be the security for their own share 
of the profits, The Chairman then moved the adoption of the report 
and accounts, 


£329, 1s. 11d. to be carried forward to next half year, 


Mr, EpwiN OLAPHAM seconded the motion, which was carried 
unanimously, and the remaining business transacted. . | 


DUBLIN AND LUCAN ELECTRIC RAILWAY. 


The half-yearly general meeting of the proprietors was held last 
week, Mr. Wm. Mooney, J.P., chairman, presided. 

The CHAIRMAN said the progress of the Company, he was happy to 
say, was satisfactory. The gross receipts for the half-year from all 
sources had been £3,516. 1s., being £8. ls, less than those of the 
corresponding period of last year, There was an increase of £88, 14s, 7d. 
in their expenses, which included £61. 17s, 11d, for repairs of 
buildings, as againat nil under that heading in the half-year ending 
December, 1904. They were not yet, however, able to declare a 
dividend on the ordinary shares owing to the circumstance that they 
were still making large payments out of current revenue on account of 
capital expenditure. The sum now available for distribution after 
paying debenture interest and including the carry over of £136. 16s, 5d. 
from last half-year, was £1,504. 1s. 11d., which the directors recom- 
mended should be applied in the following manner—viz., £475 to pay 
the half-yearly dividend.on the preference shares to Dec, 31, £500 
further on account of electrical equipment debt, and the balance of 
He moved the 
adoption of the report. | 

Captain COLTHURST VESEY seconded, and the motion was adopted, 


CHARING CROSS, WEST END, AND CITY ELECTRIC 
SUPPLY. 


The annual ordinary general meeting of the Charing Cross, West 
End, and City Electric Supply Oo. was held at the offices of the 
Oompany, 60, Martin's-lane, E.O., Mr. Wm. Francis Fladgate pre. 
siding, A summary of the report and accounts appeared in our issue 
last week. 

The CHAIRMAN, in moving the adoption of the report, said that 
from the wording of a statement therein shareholders and the public 
would get the impression that the City undertaking had during the 
past year been deficient in earning the dividend upon its preference 
shares by a large sum, Asa matter of fact, the earnings of the Oity 
undertaking this year had been sufficient to pay the whole of tle 
dividend on the City preference shares, with the exception of a sum of 
£2,272, With regard to the general state of the Company, the Board 
regretted that they could only recommend a dividend at the rate of 
5 per cent, per annum, Upon more than one occasion he had expressed 
fear that the result of undertaking work in the Oity would sooner or 
later mean that they would have to reduce their dividend, and all 
they could do was to keep it up as long as possible, Notwithstand- 
ing the drop in the dividend, he did not regret for one moment 
the acquisition of power by the Company to supply the city of London. 
Had they not done so, and had they not increased their supply, they 
would have found themselves in à by no means satisfactory position, 
The reason for the drop in the dividend was obvious. It was absolutely 
impossible, in dealing with a large area like that of the City, that they 
should gauge the exact amount of expenditure which would be equiva- 
lent to the exact amount of work that could be done and all profit that 
could be earned. Were they in a position to do this, it would, of 
course, always be a simple matter to make the two ends meet, They 
could not estimate exactly how many lamps they might supply; they 
could aot say how much they might be asked to give in power, and 
all they could do was, in accordance with the advice given by the engi- 
neer, to make sufficient provision, not only for what they might con- 
sider as certain to come, but also that which might come in, Under 
the circumstances, he considered they had done exceedingly well. 
When the Company obtained power to run a main from Bow, they 
thought that some of the local authorities would come to them for 
considerable power, but they had not done so. Had the expectations of 
the Board been realised, the Company would at that moment be 
getting a profit on money which was unproductive, It was only right 
they should know that of the money in the City no less a sum than 
£250,000 to £376,000 was unproductive. What had induced them 
to anticipate profits in the City was that two years ago they practically 
came to terms with the railway company who had electrified their 
system to supply a large amount of eresgy. A difficulty, however, 
arose as to the Company’s legal power to supply power, and he (the 
Chairman) was unfortunately obliged to advise the Board that they 
had not the power, The Bill they were now promoting was for the 
purpose of securing that power. Another reason for the drop in the 
dividend was that in the last session of Parliament schemes were very 
much in the air, People believed that they ought to get their current 
cheap, and consequently they did not get the prices they had hoped 
for, People were hanging back in the belief that, under the new 
power schemes, they would get their current at a cheaper rate here- 
after, Mr, Fladgate then dealt with the revenue of the Company. 
Referring to their Maiden-lane station, which had for some years been 
going out of use, he said it was to be brought up to date and converted 
into a motor generating station, and its capacity more than doubled, 
He had every confidence that they would be able to pay on their own 
account the whole of the preference dividend for the year 1906. The 
guarantee given by the West Ead undertaking would run out in June 
of the present year, and he did not feel at all nervous as to the result 
of the running out of that guarantee on the City undertaking's 
shares, Turning to the question of bulk supply, the Chairman 
said there were no fewer than 31 undertakings applying for bulk 
supply in London. There was the Lordon County Oouncil, the 
scheme of which he spoke last year, and the St. Neots, There 
were aleo the Bills promoted by themselves and other companies for 
the purpose of getting powers, The question of bulk supply was 
one that ought to be considered by a Royal Commission, with a 
view to considering the interests of all parties, He reminded the 


280 


THE ELECTRICAL ENGINEER, FEBRUARY 23, 1906. 


meeting that the Yarrow firm had decided to remove from the 
Thames, and several other concerns had found it expedient to do 
likewise, The cheaper supply of electricity was not one of the 
rexsons for there removals, and he did nov believe that those 
responsible: for the management of euch enterprises were influenced 
by cheaper electricity. 

Mr, J 
adopted, ; 

A 1esolution for the paymentof a dividend at the rate of 5 er ce at, 
was also carried, and the meeting ended. 


METROPOLITAN DISTRICT RAILWAY. 


The half-yearly general meeting of the proprietora of the Metro- 
politan Distries Railway was held on Monday et the Westminster 
Palace Hotel Sir George S. Gibb presiding. 

The CHAIRMAN ssid he took up the work of a great man in an 
unfinished s'ate, The la e Mr. Yerkes had seen with the eye of 
commercial faith beyond the diffisulties of the initial introduction of 
e'ectric traction, and keyond the troubles ard the disecuragement 
of a transition period, a great fature for the District Railway. It 
would be idle for him. however, to conceal from himself that during 
the transition period the public had had many legitimate grounds of 
complaint. He would say frankly that he did not think the train 
service wes what it ought to be, but he trusted that it would shortly 
be improved, as their success could only be based on a punctual, 
reliable, adequate, aud satisfactory train service. | 

Mr, R. W. PERES, M P., said they had carried during the half-year 
a large increase in first-class passengers, although not so large.as they 
had hoped. That class of passenger had increased to the extent of 
317,000, while their third-class passengers bad increased by 4,766,000. 
In 1901 they carried upon their railway 7,824,000 workmen at a very 
low rate, and lsst year. 1905, that number had risen to the astonishing 
total of 14,669,000. Ia the course of next month the crowded testion 
of the line tetween Suth Kensington and Mansion House would have 
30 trains per hour upon it, He greatly regrettsd the crowded con- 
dition of théir coaches, but he was afraid that for a long time to come it 
would be impossible to arrive at the condition when everybody travel- 
ling in the cars wculd be able to be accommodated with a seat, They 
had done the best they could temporarily by providing them with 
something to catch hold of in the curs, and they had, therefore, he 
was afraid, earned for themselves a name which was not altogether a 
complimentary one,  Owing to the transition circumstances, the 
finaneial resulte at the present moment were not what they had had 
anticipated, Their total rezeipts were up £6,092, and their total 
expenses had increased by £29 865. The cost of electrification up 
to the end of the year had amounted to a sum of £1,677,000. The 
result of the working of the half-year had: been to show, after 
debitiog to their account everything that they legitimately could, a 
loss of £26 615, and the proprietors would be asked to give the 
directors authority to charge that amount to capital account. 

Mr, ARTHUR L, STRIDE seconded the adoption of the report, which 
was agreed t5. | 


SHANGHAI ELECTRIC CONSTRUCTION. 


The statutory meeting was held on Thursday, Feb. 15, Sir ALFRED 
DzNT presiding, He explained that the Company was formed to meet 
the expressed requirements of the Municipality of Shanghai, The 
amount of share capital received was £63,400, of which £25,000 bad 
been paid to the contractors, No time had been lost in getting the 
work in hand as rapidly as possible, The Oompany had to recon- 
struct the Garden B-idge over the Soochow Creek, and to strengthen 
several cthers, As to the probable success of the tramways, several 
of the directors had an intimate knowledge of Shanghai, and many 
present and old residents had taken shares. They would depend largely 
on the Ohinese for their revenue, and it was satisfactory to find how 
the Ohirese flocked to the railways wherever they were introduced. 
It was antic’ pated that the tramways would prove similarly attractive, 
There was a large population in the town, and the narrow streets, 
which necessitated a narrow gauge, were not adapted to motor 
omnibue: Negotiations had been going on fora considerable time 
to extend the tramways into the French concession and into the 
. Chinese city and native quarter, but these were temporarily suspended, 
the authorities being occupied in dealing with disturbances, which had 
now ceased. The boycott of American goods was causing considerable 
friction throughout China, bub not more so in Shanghai than in any 
other part of the country. The population of the town was largely 
made up of business men, both Ohinese and foreigners, whose interest 
it was to preserve the peace. Approximately £60,000 worth cf the 
Company's plant had been shipped, although the directors only went 
to allotment six weeks ago. 
no difficulty in completing the actual tramway construction in 12 
months, and if the Municipality were prompt in doing their portion 
of the work, the service should be running about that period. It 
would be necessary to make a call, which would be payable about the 
end of March. | 

Mr, E, FRANcQUI seconded the motion, which was adopted. 


GREAT NORTHERN, PICCADILLY, AND BROMPTON © 
RAILWAY.. 


The half-yearly meeting of the Great Northern, Piccadilly, and 
Brompton Railway Co. was held on Wednesday, the 14th inst., at 
eed House, Vietoria-embankment, Sir Henry Fowler, M.P., 
presided. 

The CHAIRMAN, in moving the adoption of the report (abstract of 
which appeared in our last issue), said that the progress of the works 
in connection with their undertaking was very satisfactory. He had 


ouN'GarT: s»conded tke resolution, aud the report was 


It was anticipated that there would be | 


hoped, as that was the last occasion on which he would preside at 


their meetings, that he would have been in a position to state when 
their line would be opened. But '' do not prophesy unless you know. 
At the present time he would make a mistake if he mentioned any 
specific time, and all he could say was that the directors were satisfied 
with the progress of the works, and that the engineers were doing 
their utmost to complete them at the earliest possible date, The works 
in connection with the section of the line lying between Finsbury Park 
and. the Strand, which were started in September, 1902, had made good 
progress, The Strand Station site had been cleared, the contractors 
had been put in possession, and had commenced sinking the shafts, 
and the finishing of the sestion from the Strand to Holborn would not 
retard the opening of the main line. : . 

A special meeting was afterwards held, at which resolutions 
were passed sanctioning the creation, issue, and disposal by the Oom: 
pany of the ordinary share capital of £330,000, authorised by 
Section 55 of the Company's Various Power Act of 1905, and the 
exercise by the directors of borrowing powers conferred by Acts of 
Parliament, in so far as the same have not already been exercised, 
by the creation of 4 per cent. perpetual debenture stock or otherwise, 


SMITHFIELD MARKETS ELECTRIC SUPPLY. 


Presiding at the meeting of the Smithfield Markets Electric Sapply 
Co., Mr Lzonsaid that there was an increase in the revenue of £363, but, 
although the gross profit was £500 more, the net profit was £600 less, 
This was accounted for by the opening of the cold store, the rental 
hitherto derived therefrom having been partially absorbed by the cost 
of supply. Avother £1,500 had been added to the reserve fund, which 


amounted to £7,460. All the plant and machinery was in first-class 


condition. They had lost some customers during the year. but the 
number of units sold showed an increase of about 9 percent, They were 
f.ce to face with great competition from the gas company, and it was 
possible that they might have to reduce their price. 


BRISTOL TRAMWAYS AND CARRIAGE 


The annual general meeting of this Company was held at Bristol last 
week, Sir George White presiding, 

The CHAIRMAN, in moving the adoption of the report (full particulars 
of which appeared in the Electrical Engineer of the 16th inst.), said 
that they had been able to increase the reserve fund from £153,671 
to £173,458, and during the last four years, while paying 9 per cent., 
the reserve had been increased from £102,056 to its present figure. 
The Company was experimentally running motor omnibuses as feeders 
to the main lines of tramway, and further services were in contempla- 
tion, | 

Sir Oxirron RosINSON seconded the motion, which was carried 
unanimously. 


NOTTING HILL ELECTRIC LIGHTING. 


For the year 1905 the gross revenue was £35,314, an increase of 
£750 over the preceding year, and the net profit £19,985, After 
deducting £3,000 for depreciation and renewal and reserve fund, 
debentare interest, etc., the available balance is £11,558, The 
directors recommend the usual dividend of 6 per cent, on the 
ordinary shares, and that the balance, £3,248, be divided, one-half 
being credited to the founders’ shares and the other half to the 
ordinary and preference shares, This will enable a further 14 per cent. 
to be paid on both ordinary and preference, with a distribution of $5 
per share on the founders’ shares, An interim dividend of 3 per cent. 
was paid on the ordinary shares in July, and the balance of 44 per 
cent, wil be paid forthwith, together with the distribution on the 
founders’ shares. The preference shares having received their full 
6 per cent., the 14 per cent. bonus will be added to the interim dividend 
on the shares on July 1 next. With regard to the Bill promoted by one 
of the London companies, which would give it powers of competition in 
every part of London. the directors have received assurances that it is 
not intended to interfere with this Company's interests in any way, but 
they have adopted a watchful attitude. This Company, in conjunction 
with the Kensington and Knightsbridge Electric Lighting Uo., the 
Westminster Electric Supp:y Corporation, and the St. James's and 
Pall Mall Electric Light Co., have promoted a Bill for the purpose of 
enabling a close working arrangement to be made between the four 
undertakings, which have many interests in common, 


TELEGRAPH CONSTRUCTION AND MAINTENANCE. 


The report of this Company for 1905, to be submitted to the 
meeting on the 27th inst,, resords the death, in May last, of the late 
chairman, Sir Robert George W. Herbert. Mr. William Shuter hag 
been unanimously elected to fill the office of chairman, and Mr. 
Francis R, Lucas to the seat at the Board vacated by the death of Sir 
Robert Herbert, The accounts for the year show a neb profit of 
£73,911, after charging interest on the debentures. To this sum 
must be added £102,080 brought forward from last year, making a 
total of £175,991, The directors now propose to distribute a dividend 
of £1, 43. per share, being at the rate of 10 per cent., and making with 
the amount already paid a total dividend for the year of £1, 163, per 
share, or 15 per cent., leaving £108,760 to be carried forward. The 
business of the Company has been satisfactory during the year, and 
the factories at Wharf-road and Greenwich have been fairly occupied: 
in the manufacture of submarine telegraph cables and insulated wire, 
The Company's steamships have been actively engaged in laying and 
repairing submarine cables, The ‘'.Oolonia” met with an accident in- 
striking a rock on the coast of Nova Scotia, while laying a new Atlantic 
cable for the Commercial Oable Co., but was fortunately got off, and- 
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was able to carry out the work on which she was employed without 
much delay, The ''Colonis" has been thoroughly repaired, and is 
now in as efficient condition as ever, The ''Oambria" has done 
excellent service during the year, and has given general satisfaction, 


BAKER STREET AND WATERLOO RAILWAY. 


The report of this Company for the half-year ended Dec, 31 last 
states that during the half-year the capital expenditure amounted to 
£549,620. At the forthcoming meeting the shareholders will be asked 
to sanction the creation and issue of the share and loan capital autho- 
rised by the Company's Act of 1904. The Company's line from Baker- 
atreet to Kennington-road will be opened for public traffic during the 
month of March, and it is expected that the section from Kennington- 
road to the Elephant and Oastle Station will be opened in a few 
months, The works from Baker-street as far as the Edgware-road are 
being actively pushed on, Beyond Edgware.road no work has yet been 
done, The Company is promoting a Bill in the present session of 
Parliament to modify the arrangements for interchange with the Great 
Western system at Paddington. Satisfactory arrangements have now 
been made for the interchange of traffic, either by subway or foot- 
bridge, with the several companies whose lines this railway crosses, 
The necessary steps are being taken to safeguard this Company's 
Interests where they may be affected by the several Bills which are 
now being promoted in Parliament, The Company's Bill, above 
referred to, will be submitted to the shareholders at the special 
meeting after the half-yearly meeting. a 


WESTMINSTER ELECTRIC SUPPLY. 


_ The sccounts for 1905 show that the reduction in price which came 
into force a year ago resulted in the sale of an increased number of 
units, although for the present there has been a decrease in the reverus, 
In order to encourage the use of electricity for purposes other than 
lighting, the charge for current used for power, heating, and cooking 
has been further reduced to 1d. a unit from Jan, 1 last. Applications 
for current for these purposes since the reduction was made were very 
satisfactory. The continued increase in the rates and heavy parlia- 
menta! y expenses have also contributed to the decrease in the balance 
available for dividend (£42,623), particulars of which were published 
on the Istinst, Referring to the Bills before Parliament, it is pointed 
. out that they would give the companies powers and privileges con- 
siderably in excess of those which have been granted to companies 
supplying electricity in London hitherto, and if confirmed by Parlia- 
ment would give them great advantages in competition with existing 
companies working under provisional orders. The directors consider 
that if farther powers are granted they shculd be given to the existing 
companies, and that the proper way to deal with the question of the 
supply of electricity in London is to allow a groupi: g of adjacent 
companies for mutual assistance in providing a bulk supply. 


CHELSEA ELECTRICITY SUPPLY. 


The report for the year ended Dee. 51, 1905, to be submitted at the 
meeting on the 28th inst,, states that the profit for the year amounts 
to £36,030, which, with £1,170 brought forward and £281 balance of 
interest, makes a total of £37,481. There has been written off 
suspense account £1,891, and the directors now recommend placing 
to credit of renewals and depreciation fund £10,918, paying a final 
dividend on the ordinary shares at the rate of 74 per cent. per annum, 
making 6 per cent, for the year, and a dividend of 3 per cent, on the 
5,000 ordinary shar: s exchanged for founders’ shares, leaving a balar ce 
to be carried forward of £916, The 500 founders’ shares of £1 each 
were extinguished by the provisions of the Ohelsea Electricity Supply 
Oo,’s Act, 1905, and 5,000 ordinary shares of £5 each were issued in 
exchange for them in July, 1905, For the year 1905 these new ordinary 
shares are entitled to dividend at half the rate paid for the year on the 
old ordinary shares, and will from Jan, 1, 1906, rank pari passu with 
the old ordinary shares, To the amount of the suspense account brought 
forward from last year, £4,725, has been added an expenditure of £948 
incurred in promoting the Act for the extinction of the founders’ 
shares and in safeguarding the Company's interest: in respect cf the 
numerous Bills for the supply of electricity which were before Parlia- 
ment in 1905. The total amount, £5 675, has been written cff by 
placing one-third, £1,891, to ce>it of revenue account, and the 
balance, £3,782, to renewals and depreciation fund. The numter 
of lamps connected on Dec, 31. 1905, was 221,809, an addition of 
11,150 during the year, and the total number cf units sold was 
5,222,088, being 9.626 more than the previous year, The smallaess 
of this increase is due partly to a reduction in tha demand by some 
of the large consumers, and partly to a fal ing «ff in building opera- 
tions in the district, which, it is believed, will prove to be only 
temporary. Tho dires'ora have to record, with great regret, the loss 
by death of their esteemed colleague, Mr. George Nisbet Marten. 
The vacancy has kee filled, sutject to the confirmation of the share- 
holders, by Major William Fountain Woods, who has for many years 
been prominent in public life in the borough of Chelsea. 


SOUTH METROPOLITAN ELECTRIC LIGHT AND POWER. 


The report for the year ended Dec, 31, 1905, to be submitted ab 
the meeting on the 26th insb., shows a credit balance of £22,131, 
which with £6,706, the balance brought forward from the previous 
year, makes a total of £28,837. After deducting £7,965 for interest 
on debenture stock paid and accrued, and for other interest, and 
£2,987 for interim dividend paid on 7 per cent, cumulative preference 
Shares, there remains a balance of £17,885, The directors recom- 


and prope'ty, present and future. 


mend placing to credit of depreciation account £4,000, and after 
paying a dividend to Dec. 31, 1905, upon the: amounts paid 
up on ordinary shares at the rate of 24 per cent. per annum, 
there remains & balance of £7,748 to be carried forward. Daring 
the year a further £51,708 of 44 per cent, debenture stock, 
32,600 preference shares and 16,500 ordinary shares of £l each 
were offered to the proprietors and largely over - subscribed, 
The net premiums arising from this issue amount to £5,245, The 
directors have applied £1,745 of this amount in reduction of pre- 
liminary expenses account, and have carried the balance of £3 500 to 
reserve account, In order to deal with the rapidly increasing demaud 
for power and to afford a supply of energy in bulk authorised by the 
Companies Act of 1905 the directors are erecting a furttc: engine and 
boiler house on up-to-date lines, The directors are applying for power 
in the ensuing session of Parliawent to make agreements fur combina- 
tion with other companies, and for the supply of energy in bulk to, 
and for taking energy from, one another. This power, if sanctioned by 
Parliament, will be ben«fisial to the public and the Company. With 
deep regret the directors have to record the death of the late chairman, 
Sir John Willox. Mr. H. St. John Winkworth has been appointed 
chairman in his place, i 


CITY OF CARLISLE ELECTRIC TRAMWAYS. 


The directors’ report for 1905, to be submitted at the meeting on 
the 26th inst., shows a surplus of £2,346, a decrease of £602, and the 
balance of profit and loss account, after providing for debenture stock 
interest and debenture stəsk ürustees' remuneration, is 21,665. The 
directors propose to carry to the fund to meet depreciation (raising 
that fund to £3,650) $500, to pay a dividend at the rate of 14 per 
cent, per annum, and to carry forward £415. The car miles run in 
the period have been 328,708, the number of passengers carried 
2,741,845, and ithe total receipts amounted to £10,119, being 
decreases of 31,048 mile run, 193,656 passengers carried, and £593 in: 
receipts respectively. 


—-— 


CENTRAL ELECTRIC SUPPLY. 


The directors’ report for the year ended Dec. 51, 1905, states that 
energy was supplied to the St. James's and Pall Mall Electric Light 
Oo. and the Westminster Electric Supply Corporation throvghout last 
year to an amount of 7,102 960 units, By the sale of current £52 594 - 
was realised dwiag the 12 months, but the expenses and charges 
make a total of £51 500. After making full allowance for sinking 
fund and depreciation a net balance of £290 is shown, and this is 
carried forward. 


TYNESIDE TRAMWAYS AND TRAMROADS. 


The report of the Company for the half-year ended Des. 31, 1905, : 
states that the surplus of receipts over expenses is £2,556, which, 
with the balance from the previous half year of £265, makes a totai 
to credit of prifis and loss account of £2,602, and after deducting. 
interest on debentures, loans, etc., there remains an available balance 
of £696. The directors propose to place £600 to credit of reserve 
account, and to carry forward £96, 


NEW COMPANIES REGISTERED, 


Incandescent Mill Lighting Co., Limited.—Registered Feb, 9. 
Capital, £1,000, Object: to carry on any business appertaining to 
incand: szert gas and electric lighting and mill furnishing, No initial 
public issue, Registered without articles of association. 


Liens Registered. 


Lancashire United Tramways, Limited.—A trust deed, dated 
Feb, 1. 1906 to secure £300,000 second debanture stock, has been 
registerel, Property charged: shares and freehold and leasehold 
hereditaments comprised in a sale agreement, dated Jan, 2, 1906, and : 
the company's other assets, present and fature, including uncalled 
capital, 

Durham Collieries Electric Power Co, Limited.—A deed of- 
charge, dated Jan, 25, 19(6, to secure £75,000 has been registered, 
Property charged : certsia lands in Durham, 14,995 £1 shares in the 
Houghton le-Sprirg and District Electric Lighting Co. (le paid), 
£10 0CO debentures and 6.000 fully paid £1 preference und 8,000 
fully paid £1 ordinary shares in the Sunderland District Electric 
Tramways, and the company’s undertaking and property. present and 
future, including uncalled capital. 


New Issues. 


Provincial Tramways Co., Limited.—Issue on Jan 26 of 
£20,500 4 per cent, debentures, part of a series created May 27, 1904, 
to secure £126,000. Property charged: the company’s undertaking 
No trustees, Total amcunt 
previously issued of same series, £86,000, | 


Charing Cross, West End, and City Electricity Supply Cor- 
poration, Limited —Issue on Feb, 8 of a £72000 5 per cent, 
debenture, part of a seri.s orsated May 31, 1901, to seo ire £500,000, 
Property charged : the undertaking constituted by the City of London 
Electric Lighting Order, 1899, confirmed by the Electric Lighting 
O.der Confirmation (No. 20), 1899, and the moneys and assets then 
or thereafter belonging to that undertaking, and any present and future 
investments by the company in the Suppliers’ Qonstruction Qo, No. 
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trustees. Holders: Law Life Assurance Society, 187, Fleet-streat, 
E.O. Totai amount previously issued of same series, £400,000, 


APPOINTMENTS VACANT. 


Electrical Engineering Assistant, Dublin Cor poration electricity 
supply. Applications by Feb, 26. See advertisement, 


Professor of Electrical Engineering, Armstrong Oollege, 
Newoastle-on-Tyne. Applicatiors by March 1. See advertisement in 
last issue. 


Meter Superintendent and Installation Inspector, Barking 
Urban Distric: Council. Applications to the Olerk by noon on 
March 8, See advertisement. 


Two Assistants, Electrical Engineering Department, City and 
Guilds of London Institute Central Technical College. Applications 
to Prof. W, E. Ayrton, F.R.S. See advertisement in last issue, 


Electrical Engineer, tramway and lighting undertaking in the 
North. Salary to commence £300 per annum. Applications to 
Tramways, Box No, H 33, Electrical Engineer Office. See advertise. 
ment in last issue, ; 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Schaffhausen.—The Municipality invite tenders for electrical p'ant, 
Estimate, £45,000. , 

Hornsey.—The Town Oouncil invite tenders for cables and cable 
fittings, Tenders by Feb, 26. | | 

Rome.—The Tramway and Omnibus Co, of Rome invite tenders for 
the electrification of their lines, 

Giurgevo (Roumania).—The Municipal Authorities invite tenders 
for an electric lighting i» stallation. | 

Heidelberg (South Africa).—The Municipality invite tenders for 
the elevtric lighting installation of the town, 

Rosario (Argentine).—The Municipality invite tenders for the 
electri: lighting of the town. Tenders by April 16, 

Pilsen.—The Austrian State Railways invite tenders for the electric 
lighting of the station in Pilsen, Tenders by March 6, 


Madrid. —The Direccion-General de Obras Puhlieas invite teaders 


for an electric railway project in Barcelona, . Tenders by March 31. 


Leeds.—The Electricity Committee invite tenders for one or two 
sets of electric generating and condensing plant, Tenders by 10 a.m. 
on, April 9, 

. Croydon.—Tende’s are invited for the wiring of the central fire 
station, Park-lane, Croydon. Tendera to the Town Olerk by 11 a.m. 
on March 1. | 

Stoke-on-Trent.—The Corporation invite tenders for electricity 
meters, Forms, £2. 2s, Tenders to the Borough Electrical Engineer 
by March 31. 

Shoreditch.—The Borough Oouncil invite tenders for annual 
supplies, including ironwork, lighting cables, and fittings. Tenders to 
the Town Clerk by March 13. | 

Madrid,—Tenders are invited for the construction of an electric 
tramway. Guarantee, £140. ‘Tenders tə the Direccion-General de 
Obras Publieas, Madrid, by April 5. 

Londonderry.—The Corporation invite tenders for electric meters, 
cables, and accessories. Forms may be obtained from, and tenders t» 
be sent to, the Town Olerk by March 3. 


Barcelona (Spain).—Offers are invited for acquiring a tramway 
concession for a period of 60 years.  Direccion-General de Obras, 
Publicas, Madrid, Offers by March 31, | 

Lincoln,—The Corporation invite tenders for one water-tube boiler 
and one 500-h.p. high-speed engine coupled to a continuous-current 
dynamo, Tenders by noon on March 6, 

Sunderland.—The Corporation invite tenders for the supply of six 
vestibule cars, double-deck, top cover type, with approved radial trucks. 
Tenders by 12 noon on March 1, See advertisement. | 


Johannesburg.—The Town Council invite tenders for the supply, 
free at their stores, of 550 street lamp fittings, 50 stays, and 600ft. 
gas barrel, Tenders to the Town Olerk by March 31. 


Bristol —Tenders are invited for arc lamp carbons, Particulars 
and forms of tender may be obtained from Mr. H, Faraday Proctor, 
city electrical engineer, 


Stockport, —Tenders are invited for the supply of five double.deck 
top-covered cars, single-tru»k type, complete with electrical equipment 
for overhead traction, Tenders to the Town Olerk by noon on March 5. 


Portsmouth.—The Corporation invite tenders for electrical plant 
and equipment, Particulars can be obtained from the Tramways 
Engineer, Vivash-road, Fratton, Portsmouth, and tenders to the Town 
Cierk by March 5, 

Manchester. — The Tramways Committee invite tenders for the 
supply of general stores, etc, Tenders to the Chairman of the Tram- 


ways Committee, 55, Piccadilly, Manchester, by 1 p.m. on March 3. 
See advertisement, ub 


Sunderland, —The Corporation invite tenders for the supply of one 
boiler feed pump, one wooden cooling tower, one surface condenser 


with motor-driven pumps, coal bunkers, gantry, and other steelwork, 
Tenders by noon on March 2, | 


IAE E ENE PET n E sanus 


Tenders to be deposited by noon on March 6. 


Sydney (N.S. W.), —The Council invite tenders for the supply and 
erectiun of (A) boilers, automatic stokers, pipework, ete.; (B) turbo- 
alternator, sub-station mach‘nery, switchboards, etc. Tenders to the 
Town Olerk by 4 p.m. on May 7. à 


Edinburgh —Tenders are invited for the annual supply of arc Jamp 
carbons, cast iron pavement boxes and cast-iron pipes, electricity 
mete.s, house service fuse boxes, and bitumen, Tenders to the Town 
Olek by March 12. Sse advertisement. : 


Cardiff.—Tenders are invited for electric light fittings of the new 
university college buildings in the Cathays Park, Cardiff. Applica- 
tions should be forwarded to the architect, Mr, W. D, Qaroe, 
8A, Whitehall-place, London, by Feb. 21. 


West Ham,—The Council invite tenders for the supply of (1) incan- 
descent lamps ; (2) cable ; (5) single and two phase alternating-current 
motors ; (4) transformers; (5) alternating-current meters; (6) house 
cut-out boxes, Tenders by 10 a.m. on March 2, See advertisement 
in last issue. 

Bilston,—Tenders are invited for the electric lighting of new schools 
now roing erected at Stonefield, Bilston, for the Bilston Education 
Cemmittee, in accordance with plans and specifications prepared by 
Messrs. Bailey and McQonnall, architects, Bridge-street, Walsall. 
Tenders to Mr, F. M. Oooper, secretary to Education Committee, 
Education Office, Town Hall, Bilston, by 12 noon on March 12, 


West Hartlepool.—The Corporation invite tenders for the supply 
and erection of the following : (No, 38) one 500-kw. high-speed vertical 
inverted triple-expansion, double-acting, forced-lubrication engine and 
continucus-current dynamo (460 to 520 volts) on combined bedplate 
and switchboard, with all connections complete. Tenders to the 
Chairman of the Electric Lighting Oommittee by mid-day on Feb, 26. 


Christiania.—The Acting British Consul.Gene'al at Christiania hag 
forwarded to the Commercial Intelligence Branch of the Board of 
Trade particulars of a call for tenders for the supply to the Norwegian 
Telegraph D-partment of the following material: 5 tons 1:2b5mm. 
bronze wire ; 500 metres 26-pair branch cable ; 25000 metres double 
tar wire, spun together ; 200 000 metres double wire; 900 kilos sal- 
ammoniac ; 2 700 kilos copper vitriol ; 1,000 kilos gum arabic ; battery 
zinc and Morse paper. Tenders from British firms should ba lodged 
in Christiania by their properly accredited agents by noon on Feb. 21. 
Specifications and forms of tender (ia Norwegian) may be seen at the 
cffices of the Commercial Iotelligence Branch of the Board of Trade, 
75, Basipnghallstreet, London, E.O, Agents can obtain forms of 
tender from the Technical Department of the Board of Telegraphs in 
Christiania, or the Inspector of Telegraphs at Trondhjem, Bergen, 
Stavanger, or Arendal. Note.—Apart from the usual customs duties, 
a preference of from 10 to 15 per cent, is given to Norwegian manu- 
facturers, In all cases of Norwegian Government contracts it is 
obligatory that a resident agent should act for tenderers not residing 
in Norway, and be responsible to the Government, but it is not 
necessary for the agent to be a Norwegian firm, 


RESULTS OF TENDERS. 


Cardiff,—The tender of J. B. Saunders and Co. has been accepted 
for the wiring of the medical superintendent’s house at Whitchureh 
Asylum. 


Epsom.—The Urban District Council have accepted the tender of 
Simpson and Oo., amounting to £3,095, for providing the new pump- 
ing plant at the waterworks. | 

Birmingham.—The Electric Supply Committee have accepted the 
tender of J Dallow and Son, of Blackheath, for the erection of an 
electris sub-station in Court-road, Balsall Heath, at £4,884. 


Rochester.—The Town Council have decided to seal contracts 
(No. 3) with Dick, Kerr, and Oo, as to the construction of tramways 
to Delce Grange, and (No, 4) es to construction of overhead equipment 
cf tramways to Delco Grarg». 


Brighton,—The Town Oouncil have accepted the tender of the 
Sloane E:ectrical Oo., at £284, for the supply of carbons for ihe 
ensuing year; aud the offar of the British Insulated and Helsby 
Cables, at £81. 9s 4d., to supply cable, 


Ballaghadereen (Ireland), —'l'ae Castlerea Rural District Council 


have accepted the tender of J. Gordon and Co., of 52, Lime-street, 


London, E.C., for the hydraulic turbine, gas-engine, and suction 
plant, forming the complete power equipment of their elestric lighting 
station, subject to the necessary loan being granted. 


Admiralty Contract.—Messrs. Joseph Kaye and Sone have received 
an order from the Admiralty for 8,100 of their patent seamless serrated 
oil feeders, together with a like number of patent seamless spouts, to 
be delivered to H. M. naval establishments as may be required. This 
order is part of a contract which is to extend over the next three years. 

London County Council.—The tender of Mackey’s Electric Lamp 
Co. for the supply of electiie lamps has been recommended for accept- 
ance at the undermentioned prices, subject to a discount of 24 per 
cent, : low voltsge, 100 to 150 volts—5, 8, and 16 c.p. 511. each, 
42 c.p. 611. each ; high voltage, 150 to 250 volts—8 and 16 c.p. 633. 
each, 52 c; p. 721. each, 50 c.p. 1s, 6d. each; frosted butbs, 9d, per 
dc zon extra, 


South Lancashire, —A local correspondent says the example of 
the Acme Spinning Co. and the Fine Spinners’ and Doublers’ Associa- 
tion in having their milla at Pendlebury and Bolton electrified, is about 
to be followed by other spinning and weaving firms in South-East 
Lancashire. Close upon a score of local authorities—against the wish 
of many ratepayers—are opposing the Lancashire Electric Power Co.'s 
Bill in Parliament. The Earl of Ellesmere is having more coal- 
tting machines introduced into certain of his collieries in Manchester, 


BUSINESS NOTES. 


TRACTION. 


Dover.—TLe Council have agreed to erect two shelters for passengers 
at a cost cf £12 each. 

Mangotsfield. —The Parish Council have decided to ask the tram- 
Way company to provide a motor ’bus service. | 

Brighton.—The Council have rejected a scheme for running motor 
omnibnses between Preston village and Oastle-square. 

Belfast. —The electrification of the Cavehill and Whitewell tramway 
has now been completed, and is open for public service. 

Halifax —An alteration has been made in the car service to suit 
the convenience of the people in the Brighouse district. 

Carshalton (Surrey).—The Board of Trade have intimated that 
they do not approve of a double tramway line in Ringstead-road. 

Yarmouth.—The Town Council have accepted the tender of Mesars, 
C. A. Camplirg Limited for tramway tickets at £6. 103. per million. 

Swansea,—Ib has been resolved by the Council that jd. per unit 
be charged for steam generated at the destructor works for tramway 
purposes instead of id. 

Geneva,—Traffic receipts for the month of January amounted to 
171,979fr, (£9 599), being an increase of 9,193fr. (£460) on the same 
period in the previous year, 

King’s Lynn.—A sub-committee have reported to the Oouncil on 
the question of purchasing & plot of land to permit the extension of 
the existing tramway to Friar's Fields, 

 Grangemouth.—The Town Council have agreed to give general 
approval to the clauses contained in the Falkirk and District Tram- 
ways Bill, and to grant consent as local authority. 

Deptford,—The Borough Oouncil have consented to the proposals 
of the London County Council as contained in their Bill to carry a 
line of tramway to Forest Hill from Malpas-road to Shardeloes-road. 


Nottingham,—We understand that the Tramways Committee of 
the Corporation have decided to purchase three motor 'buses for the 
non district. This departure will not affect the Sneinton tramway 
scheme, 

Eastbourne,—The Corporation have received sanction from the 
Board of Trade for the running of motor 'buses along Oornfield-roed, 
Cornfield-terrace, Chiswick-place, and Lascelles-terrace for a period of 
six months, 

Westminster.—The City Council have accepted the offer of the 


Metropolitan District Railway Oo. to insert in their Bill when before. 


Parliament a clause authorising the construction of a sub-station nesr 
Villiers-street, 

Folkestone.—In connection with the Council's proposal to grant 
sanction to the National Electric Construction Oo.’s Bill it was decided 
at the last Oouncil meeting to take a poll in accordance with the 
Borough Funds Act. 

Hastings,—A discussion took place at the last Council meeting as 
to the question of allowing the tramways company to run Sunday 
¢rams, Much difference of opinion existed, and ib was proposed to 
take a poll of the ratepayers, B 


Tottenham,—A mishap, which may have had more serious con- 


sequences, occurred in this district last week by an electric csr 
becoming derailed en route from Finsbury Park to Edmonton. The 
traffic was for some time blocked. 

Johnstone.—The Town Council have agreed to rescind the finding 
come to a previous meeting in reference to the tramway extension, and 
a motion that the system be handed over to the tramway company, 
whose terms it was proposed to accept, also agreed to, 

Drighlington.—The Morley and District Light Railways Oo. 
(British Electric Traction Co.) have given notice of their intention to 
apply for a further extension of time till March 4, 1907. The local 
Oouncil will, however, oppose the company’s application, 


Dublin,—The Dublin United Tramways Oo, are seeking power to 
increase the speed of their tramcars, and the Board of Trade have 
proposed a revised scale of speeds, The Corporation are unable to 
come to an agreement, and the mabter.has been withdrawn. 


Croydon.—4At a meeting of the Council on Monday, the report of 
the Administration Sub-Committee relative to the post of tramway 
manager and the question of his duties was adjourned. A tramoar 
left the rails last Friday night and caused dislocation of the traffic, 


Taunton.—The report of Colonel von Donop’s inspection of the 
tram system has been in the hands of the Streets and Highways Com- 
mittee, who recommend the Council to concur with some of the 
recommendations, but they withhold their approval from certain 
others, 

Hipperholme (Halifax).-—The District Council have agreed to the 
recommendation of its Roads and Lighting Committee to withhold its 
consent to the ''tramway No, 10, Bailiffe Bridge," at present embodied 
in the Bill now being promoted in Parliament by the West Yorkshire 
Tramways Co. | 

Maryhill (N.B.),—A serious car accident recently occurred here 
whereby a child in the act of crossing the road received injuries, 
The driver acted with commendable promptitude, and the guard 
and brakes acted faultlessly, thereby preventing more serious 
consequences, 

Wemyss.—The outside work is now being pushed forward. The 
contractor for the rails and electrical connections has started a large 
squad at Denbeath, and is laying the rails both to east and west, 
The electrical station is nearly ready for the machinery, and the car- 
house is far advanced, l l l 


. workmen’s trains should be run on the local lines, 


Dundee,—We understand that the question of extending the 
Dunace trams to the east ead of Monifieth, as provided for in the Act 
cf Parliament, was considered by the directors of the Dundee and 
Brovghty Tramways Oo, at th. ir last meeting, and the feeling of the 
meeting was in favour of the proposal, 

Middlesex —The inquiry by the Light Railway Commissioners 
into the application by the Middlesex County Oouncil for an order 
authorising the extension of the tramways from Wembley and E igware 
was held lst week. The Wembley extension has been sanctioned. 
The Dennie-lane route has been withdrawn. 

District Railway.—There was another breakdown last Friday on 
the, District Railway, and great inconvenience was caused to passengers, 
While an electric train was proceeding out of Mansion Honse Station 
an axle of one of the cars broke, and for a considerable period all 
traffic to the west on the outer circle was completely blocked, 

Workmen's Trains.—The President of the Board of Trade received 
a deputation of trade unionists the other day with request that more 
The President, in 
his reply, said the legislation was inadequate unless the railways would 
do something, He promised to introduce a Bill on the subject, 

Mansfield,—The Light Railways Commissioners recently held an 
inquiry into an application by the Mansfield and District Light Rail- 
ways Oo, for an extension of their lines to Mansfield Woodhouse to 4 
point near the Crown Farm Colliery, from Sutton to Skegby and 
Stanton Hill, and also for an extension beyond Hucknall Huthwaite. — 

Plymouth,—After a discussion at the last meeting of the Town 
Council on the question of the use of demi-cars, it was decided to 
adopt these cars, Io was ultima e'y decided to refer the report relat- 
ing to this back to the committee, with a view to the reopening of 
negotiations with the Devonport and District Tramways Co. for a 
through service from the terminus at Pennycomequick to the market, 


Newoastle-on-Tyne.—The Board of Trade inspection of the work- 
ing of the tramway services on the Walker and Wallsend route was 
held last week, Some diffisulty was experienced on the F:sher-hill, 
and at the close the inspector observed that he will in due course 
report the result of his observations to the Board of Trade, and in a 
little while & report from that authority is expected to be received on 
the subject. 

Wednesbury.—The Town Council are called upon to deal with a 
recommendation that, subject to the completion of the purchase of 
the tramway undertaking in the borough from the South Stsffordshire 
Tramway Oo, and the sale of a part thereof—namely, the site of 
ihe depds, workshops, offices, etc. —to the South Staffordshire Tramways 
(Lessee) Oo., the Oouncil lease the tramways in the borough to the 
South Staffordshire Tramways (Lessee) Co. 

Kennington,— Àn inquest was held by the Southwark coroner into 
the circumstances attending the death of a boy who was run over and 
killed by a tramcar. Evidence given at the inquiry pointed to the 
fact that the lifeguard on the car and all the other appliances were in 
perfect order, The jury returned a verdict of accidental death, 
exonerated the driver from blame, and asked the coroner to call the 
attention of the Southwark Borough Council to the bad state of the 
lighting of the roadway. 

Burton,—With a .view to increasing the traffic on the cars, the 
Tramways Committee have recommended the Town Council to sell to 
a contractor booklets each containing four coupons which may be used 
for four 1d, journeys on the Corporation tramcars, The booklets and 
coupons wili be sold to the contractor at ld. for each coupon minus 4 
discount of 24 per cent,, the contractor’s profit being chiefly derived 
from the advertising spaces upon each booklet, of which there are 45. 
This novel proposal has been agreed to by the Council, 

Keighley.—The tramway estimates which were presented at a 
meeting «f the Town Council last week provoked a lively discussion. 
Much dissatisfaction was expressed, and eventually an amendment 
that the estimate be referred back to the committee was carried, It was 
also advocated that all the estimates should be presented simul- 
taneously, so that the Council would be acquainted with the total 
which all the committees desired, and would be better able to gauge 
the effect which the amounts would have upon the rates. | 

South Shields,—4Às a result of the electrification of the tramways, 
the fixed plant and horses belonging to the old company were disposed 
of last week, It was reported at a meeting of the Tramways Com- 
mittee on Mondey that & commencement had been made with the 
construction of the last portion of the permanent way from the pier 
head to Green-street, A scale of wages for the motormen and con- 
ductors was submitted by the manager, Mr. J. Wilson, and the con- 
sideration of the matter was deferred to a future meeting. The scale 
of fares was also fixed. ; 

Bexley,—An example of the pettiness of some of the local councils 
is affsraed by the refusal of the Bexley Urban District Council to 
come to an agreement with the neighbouring authorities. toa scheme - 
of inter-running of cars between the different districts, The proposal 
to run the cars between Erith and Bexley has been rj+cted by the 
latter authority, who are guided in the matter, if we may jadge by 
the chairman’s statement at the meeting, rather by monetary gain than 
by consideration of public convenience, Tke same Council have 
resolved to suspend the issue of 4d. fares, and are now considering a 
revision of the table of fares. 

Glasgow.—The dangers which are likely to accrue through the 
sudden illness of a motorman in charge of an electric car have often 
been pointed out. Ourious to relate, just at a time when the con- 
troversy was at its highest in certain quarters, an incident occurred 
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which served to emphasise the importance of the sutject. Last week 
a motorman, while driving one of the cars in Glasgow, was seiz3d with 
a fainting fit and fell senseless, Fortunately in Glasgow the con- 
ductors are trained motormen, but in this case before the conductor 
was able to reach the platform the car collided with a van, and caused 
an amount of damage, while the occupants of the car were considerably 
alarmed, An inspector took charge of the car until the recovery of 
the motorman, 

London County Council.—On Monday the London Oounty Council 
again ran a trial service of electric cars in the subway under Kingsway. 
Within a few days the new service will be available for the public, I: 
will mark the beginning of the first electric cars in North London. At 
first the service will run between the Angel and the Strand. When 
the London County Council obtains power to take its trama across the 
bridges, these subway cars will run on to the Elephant and Oastle, thus 
connecting the busiest tramway junction in the south with the busiest 
in the north, The Council wii hold a special inspection to-morrow 
of the new tramway route between the Strand and Islivgtou, via the 
tramway subway under Kingsway, previously to the inauguration of 
the electrical working of the lines, 

Leeds.—The Amalgamated Association of Tramway and Vehicular 
Workers have placed before the Tramways Committee the following 
applications: (1) That facilities be sff rded to all employés working 
in the permanent.way department to ride to and from their work 
free. (2) That from 5.50 p.m. until 12 midnigh* all time worked 
shall be paid at the rate of time and a quarter, and from 12 midnight 
until 7 a.m, shall be paid for at the ratacf time and a half. Farther, 
all time worked between the hours of Saturd:y mid-day and Sunday 
midnight shall be paid for at the rate of time and a half, (3) That 
during the winter months an eight-hour day be worked for the first 
five dsys—viz., Monday until Friday—and on the Saturday 44 hours 
to be worked, making a working week of 444 hours, 

North London Railway.—The electrification of the suburban 
lines continues to extend, and the principal railway companies have 
carried out their operations with satisfactory results. The North 
London Railway, however, is not going to bring itself into line with 
the rest of the companies serving a local population, A proposal to 
electrify their line has been on the tapis for some considerable time, 
but an announcement made at the last half-yearly meeting removes 
the possibility of a change being effected within the near future. 
The Chairman stated that there were difficulties in ihe way. Many of 
their trains ran over the systems of the Great Northern and the North- 
Western lines, ard until those companies adopted some sort of 
electric traction it would be useless for the North London Co, to do 
so, The estimated cost of converting their line was £650,000. 


LIGHTING AND GENERAL. 


Eccles —It is reported that two weaving mills in the Eccles neigh 
bourhood will ere long be electrified. 

Whitehaven.—The Town Council are about to instal electricity in 
the buildings of the new free library. 

Ossett.— Application has been made for sanction to a loan of 
£3 500 for electric lighting purposes, 

Plymouth.—An inquiry is to be held into the application of the 
Council for sanction to a loan of £35,000 for electric lighting purposes. 

West Riding.—The County Council are offering four technological 
scholarships, each of the value of £50. For particulars see 
advertisement, | 

Aberdeen.—Four electric arc lamps are to be erected in Orown- 
street and four in Dee-strees opposite the new post office, at an 
estimated cost of £170. 

Eaton.—The National Telephone Co. sre opening an exchange at 
Eaton, which will serve Oringleford, Eaton, Hethersett, and the 
surrounding neighbourhood. 

Hebden Bridge.—Àn inquiry has been held into the application of 
the Urban District Council for sanction to borrow £2,570 for the 
purposes of electric lighting, 

Rio de Janeiro.—An order has been placed in the United States 
for hydro-electric plant of 100,000 h.p. for the Rio de Janeiro 
Tramway and Light Power Oo. The order is valued at upwards of 
£5,000, 000. | 

Greenock.—The Corporation are about to instal a destructor for 
disposing of the town’s refuse, snd are considering the advisability of 
erecting the necessary plant to contribute to the supply of electricity 
for power and lighting. 

Norwich.—The Council has passed an order requesting the several 
departments of the Oorporation to place in the hands of the Electricity 
. Committee all work required with respect to electric lighting, fittings, 
wiring, maintenance, etc, 

Coventry.—It is estimated that there will bea profit of something 
like £2 000 on the past year’s working of the Oorporation electricity 
department. An increasing business is being done in the letting out 
on hire of electric motors for driving purposes, 


Travelling Cranes,—Messrs. Royce Limited, of Manchester, have 
just received an order from Messrs, Ruston, Proctor, and Oo., of 
Lincoln, for four three-motor electrically-driven overhead travelling 
crares for use in the new gas-engine department, 

W. T. Henley’s Telegraph Works Co.—Subject to audit, the 
directors of this company have decided to recommend a dividend on 
the ordinary shares of 15 per cent., less income tax, including the 
interim dividend of 5 per cent, paid Sept. 1 last. | 

Shrewsbury.—The Lighting Committee of the Corporation report 
that the units of electric current sold in the past year show an increase 
bf 21,991, compared with the previous year, It jis proposed to 
extend the cable so as to supply the Salop Infirmary, 
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Carlisle.—The Town Council has agreed to grant a supply of 
electric current to the Palace Theatre at a charge of 321, per unit 
on the flat-rate system for one year. They have also agreed to supply 
current to the theatre in Lowther-street at the same rate, 

Tunstall.—The Urban District Council have decided to obtain 
eatimates for installing electric light in the rooms on the ground floor 
at the Victoria Institute, A sub-committee has also been appointed 
to confer with the surveyor respecting the lighting of the market and 
town hall. | 

Lowestoft.—The Corporation electrical engincer reports that. 
during the past four months 15 new consumers have been connected 
to the mains, representing 802 8-c.p. lamps. The engineer is to pro- 
ceed with ths retubing of the Musgrave’s boiler with his own staff, at 
a cost of about £280, 

Berlin —The Imperial Postal Authorities have decided to erect 
public telephone stations in the streets, The instruments will be 
placed inside artistic kiosks, the outsides of which will be utilised for 
the display of advertisements, The telephones will be operated on the 
penny-in-the-slot system. : 

Canterbury.—The Town Council consider they have in the electric 
light one of the most prosperous concerns which they have ever under- 
taken, having a gross profit for the last quarter of £1,655. 8s, 10d., 
and after paying off interest and repayment of capital they possess the 
magnificent balance of £806. 8s, 54, 


Torquay.—The Local Government Board inspector has beld an 
inquiry into the Corporation’s application for a loan of £5 000 for 
additional electricity plant aud extension of mains, At the inquiry 
it was stated there was a profit on the undertaking last year of £1,519, 
in addition to a reserve fund cf £500. | l 

Blackburn, —Plans of a new weaving shed, to contain 600 looms, 
in Leopold.road, Blackburn—a residential part of the town—have 
been passed by the Council, The proposal is to drive the looms by 
electric power, thus obviating the necessity of a chimney shaft, This 
removes a strong local objection to the scheme, 

Guisborough.—The Council have decided to grant permission to 
the Oleveland and South Durham Electric Lighting Oo. to carry their 
power cables over several of the roads in the Council's area, on the 
understanding that le. per annum is paid for each crossing, and that 
the company undertake to be responsible for any damage caused, 


Change of Address.—Mesirs, Aston Bros., of Dublin, advise us 
that their. branch office at O»sean-buildings, Belfast, is discontinued, 
and their North of Ireland business conducted from 38, Donegall- 
street, Belfast, Arrangements have also been made to continue the 
business carried on at that address by Messrs, Smith and Parkes. . 


Walsall,— Application is to be made by the Oorporation to the 
Local Government Board for their sanction to the borrowing of the 
sum of £13000 to Cefray the cost of extensions in connection with 
the electricity undertaking, so as to enable the Electricity Oc mmittee 
to meet during the next winter the increasing demand for current, 


Durham —The electric light company are at present engaged laying 
a cable up Neville-street and Orossgate, intending to compete with the 
gas company fir the lighting of the houses in several districts where 
valuable residential property exists, and the contemplated competition 
is likely to very seriously affect the position of the Darham Gas Co, 

Halesowen,—The Board of Trade have g.von notice in the London 
Gazette that they have revoked the Halesowen Electrics Lighting Order, 
1899, as confirmed by the Electric Lighting Orders Confirmation 
(No. 14) Act, 1899, a1 to the whole of the area of supply as from 
Feb. 1, 1906, and that the said revocation is to take effəct from 
that date, 


Hammersmith —The Electricity Committee of the Corporation are 
proposing to improve the lighting of Sinclair-road by abolishing the 
existing incandessent gas lamys and substituting electric lighting by 
means of small ares fixed to brackets on existing posts. They are also 
recommending the purchase of three controlling boards of the Berry 
series system at a cost of £105. 


Acton.—The application of the Town Council to the Local Govern- 
ment Board for sanction to borrow £25,000 for the purpose of electric 
lighting was the subject of an inquiry, at which the clerk said that 
out of the £25,020 which the Council sought to borrow £5.00) was 
required fcr new machinery at the works, £278 for transformer sub- 
stations, £19,184 for fature main extensions and house service con- 
nections, and £537 incurred on hous; service connections in excess of 
previous sanctions. | 


City of London Electric Lighting Co.—The directors have 
resolved, su! ject to the completion of the audit, to transfer £45,500 
to reserve account, and to recommend the payment of the following 
dividends, su'j:et to deduction of income tax: 6s, per share, making, 
with the interim dividend paid in July, 1905, a total distribution of 
123, per share, or ab the full rate of 6 per cent. per annum, on the 
preference shares; 73, per share, making, with the interim dividend 
paid in July, 1905, a total distribution of 128. per share, being at the 
rate of 6 per cent, per annum for the year ended Dac, 31, 1905, on the 
ordinary shares, A balance of about £22,000 will be carried forward. 

Swansea.—The Üorporation are about to extend cables in Eaton- 
crescent and Glo’ster-place at a cost of £144, A special meeting cf 
the Corporation Telephones Oommittee has been held for the purpose 
of considering a report from the town clerk respecting the Postmaster- 
General’s cffer to take over the municipal telephone system, Mr, 
Daniel Jones, the chairman of the committee, last week had an inter- 
view with the Postmaster-General on the subject, and it was the result 
of this interview that tbe committee considered in camera, An amount 
had been namel, but this was regarded as only the basis of further 
negotiations, Fortunately for Swansea, the borough in regard to thia 
matter is on a much better basis than other boroughs, as the license 
has so long to run, and the prospects are so promising that there need 


| be no anxiety to dispose of the system, 
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P. and O. Batti Wallahs’ First Annual Dinner,—Ib has been 
decided to hold the first annual dinner of members and their friends 
at the Holborn Restaurant on Saturday. March 10, at 6.30 o'clock. 
Thirty-six members, all former P. and O. electricians, have at this 
early date joined the society, which will be known as the P. and O. 
Batti Wallahs’ Society, and the hon, secretary, Mr. E. Sheppard, of 
20, Backlersbury, E.O., will be pleased to hear from any other 
gentlemen who have not been enrolled, 

Petrol Electric Lighting Installation. —R, J. Nicholson and Oo., 
of 26, Cannon .strect, Manchester, have recently carried out an inte- 
resting electric light installation at à country hous» near Hereford. 
The plant consists of a 4-b.h.p. '' Ideal " petrol engine, direct coupled 
to a dynamo, a battery of accumulators, and.a fully-equipped switch- 
board. For the effective protection of the battery charge and dis. 
charge ampere-hour meters have been fixed, so arranged, however, that 
when running direct on the lights they can be cut out of circuit by 
means of change-over switches, 

Newcastle-on-Tyne,—The Newcastle Electric Supply Co. is con- 
templating a considerable extension of its operations, A Bill is to ke 
promoted in Parliament seeking power to include the borough of 
Tynemouth within the area of the company’s supply, to transfer to 
the company the Whitley and Monkseaton and the Seghill, Earsdon, 
and Tynemouth (Rural) electric lighting orders, to enable the company 
to enter into working agreements with the Durham Electric Power 
Distribution Oo., and to supply energy in bulk to the North. Eastern 
Railway Co, 

Huddersfield.—From a statement prepared by the Huddersfield 
borough treasurer, ib appears that the electricity works of the Cor- 
poration have yielded £2,852, 17s, 9d, income in excess of the 
expenditure during the past year. The total income was £26,116, 
53. ód., against £26,725. 17s, 3d, in the previous year, and the 
expenditure was £14,242, 31 5d., against £13,313, 153, 7d. The 
Elestricity Committee have recommended that, afcer discharging the 
liabilities on capital, the surplus of £2,052 be transferred to deprecia- 
tion and contingencies account, ; 

Dover,—The Council has decided to increase the ex'sting power 
plant by the addition of a 500-kw. direct-current set, complete with 
condensing plant, ete., and that the existing 150-kw. alternative set 
now used for lighting be removed and disposed of, and a new set 
erected on site; that certain building alicrations be carried out to 
accommodate additional switchgear necessary, and provide greater 
facilities for existing traction switchboard, the cost of these extensions 
being estimated at £4,500, Application is to be made to the Local 
Government Board for sanction to loan of £4,500, and tenders for the 
work obtained. 

Stoke-on-Trent,—The Electricity Committee are recommending the 
Council to decide that the price of current for power and heating 
purposes from April 1, 1906, be as follows: 141. a unit up to 7,500 


units a year; lid. a unit from 7,501 to 15,000; 1d. a unit for all 


above 15,000 ; and that the charge of 10s, per kilowatt per quarter be 


discontinued, They also report. that they have received a scheme for 


the extension of the electricity works modified by the electrical 
engineer as instructed, and recommend that the engineer’s revised 
scheme be adopted, and that application be made to the Local Govern- 
ment Board for sanction to borrow £5,748 for the additional 
plant, ete. 

Hastings.—The Council have decided that the National Telephone 
Oo.’s cffer to pay a rental of £4 per annum per mile for any additional 
underground work required, and to waive the charge of £2 per annum 
ia respect of the exchange service to be supplied over the Corporation's 
private line between Fairlight and Brede, in corjunction with an 
exchange line to be provided by the company to the Fairlight 
retervoirs at a rental of £15 per annum, be accepted. All details 
with regard to the position and work in connection with the erection 
of any additional poles, wires, and attachments are to be sutjact to 
the borough engineer’s approval, the company to pay a lump sum 
rental of £10 per annum for there facilities in addition to the £4 per 
annum per mile in respect of the underground work, 


Formation of an Admiralty Electrical Staff.—The Admiralty 
have decided that the subordinate supervising staff for the electrical 
engineer’s department at Sheerness Dockyard is to consist of an 
assistant electrical engineer in charge, at a salary of £300 on appoint- 
ment under the non-pensionable scale, and £250 on appointment (if 
promoted from inspector of electrical fitters) under the pensionable 
scale, and two inspectors of electrical fitters, The assistant electrical 
engineer 18 to be in lieu of the electrical engineer (Mr. Z, H. Kingdon), 
who has been selected for service at the Admiralty, The drawing 
staff of the department is to consist of a second-class draughtsman and 
two mechanics on drawing duties, and the writing staff ot a first-class 
and a hired writer, 

Luton,—The question of the telephone service has occupied the 
attention of the Ohamber of Commerce for a considerable period, and 
lengthy correspondence has taken place between the chamber and the 
secretary of the General Post Office and the National Telephone Co. 
Grave complaints have been made from time to time by subscribers as 
to the time occupied in getting through to London, The National 
Telephone Oo. suggest that the delay is entirely due to the Post Office, 
who own the trunks, The Post Office authorities, on the other hand, 
state that the delay is not on their part of the system, The chamber 
has received much assistance from its members, who have taken note 
of the time occupied in calling up subscribers in London, and thus 
reliable evidence of the delays have been furnished to all the parties. 


West Ham.—Owing to the load on the traction feeders during the 
past winter having equalled the capacity of the traction generating 
plant, and also the neoessity of keeping ample spare plant for the 


private lighting and power requirements, a new generating seb will be. 


required for the requirements of next winter, The Council propose to 
provide a 1,500-kw. turbine-generator and a 500-kw. motor-generator 


at an approximate cost of £12,000... The Council have reduced the 
charga for electric lighting from 4d. to à maximum of 3d, per unit, 
and the charge, for power toa maximum of 1d., both lees discounts, 
Oonsumers using power to be allowed to use for lighting at power rates 
a number of units equivalent to 10 per cent, of the total units used for 
power, 
and from June 30 for power, 


The reduction for lighting to take effect from Maich 31 next, 


Westminster,—The committee are reporting to the Council the 


receipt of a letter from the London Oounty Council, drawing attention 
to the undermentioned defect: in the electric lighting arrangements a$ 


Oaxton Hall, and askirg that they may be remedied as soon as 
possible: (1) The lighting of the licensed part of the building is not 
Separated from the lighting «f the uulicensed part; (2) the whole of 
the lighting of the licensed part is on one circuit ; (3) the wires in the 
cellars are, in many cases, not covered by casing, etc., and the circuits 
are not named ; (4) the switches, including those for the exit notices, 
should be adequately protected, or switches cf a key pattern sub- 
stituted ; (5) the supply company’s cables, etc., are not painted, as 
required by the Council’s rules; (6) no sand or indiarubber gloves 
are provided ; (7) the swit:hboard io the council chamber has back 
connections and should be altered to meet the regulations. The city 
engineer states that the arrangement asked for will entail the rewiring. 
of practically the whole building, ani it was pointed out to the London 
County Council representative that it would be a very difficult matter 
to do this at this time of the year. He thinks that, seeirg the exit 
notice switches have already been caced ip, there would be no difficulty 
in obtaining the County Oc uacil’s sanction to the work standing over — 
tilthesummer, Is is some 15 years since the installation was put in, 
and it requires a thorough overhaul, The committee recommend that 
an export electrical engineer be employed to insp:ct the building and 
report as to the work necessary to be carried out, 


London Gazette,—The Everyday Electricity Publishing Co, has 
been wound up voluntarily, and Mr. H, L. Price, 15, Fountain. street, 
Manchester, appointed l'quidator, A receiving order has been made 
out on creditors’ petition 1n the estate of A, Parker and Oo., electrical 
engineers and contractors, 150, Upper Richmond-road, East Sheen, 
Surrey, J. S. Blackwell, electrical engineer, trading with William A, 
Charles as the Central Electrical and Engineering Oo., Ohurch.gate, 
Leicester, has made application for debtor’s discharge. At a meeting 
of the shareholders of the Lancashire Electric Power Co. (incorporated 
by special Acts of Parliament) the statement of accounts from the 
inception of the company to Dec, 31, 1904, was submitted and 
adopted. The Electric Wcrks Oo, has been wound up voluntarily, 
and Mr. David Lockhart Chalmers, 12, St. John’s-lane, Liverpool, 
appointed Liquidator. The Taunton and West Somerset Electric 
Railways and Tramways Oo, has been wound up voluntarily, and Mr, 
P. N. Grey appointed liquidator, A general mee'ing of the Pioneer 
Electric Oo. will be held at 66, Victoria-street, London, S.W., on 
March 24, 1906, at 11 o'clock in the forenoon, for the purpose cf 
having an account laid before them, showing the manner in which the 
winding.up has been conducted, and the property of the company 
disposed cf; Messrs, J, F. Albright and Robert Dand, liquidators, 
The creditors of the Nernst Electric Light Limited are required, on or 
before March 15, 1906, to send their names and addresses and the 
particulars of their debts and claims to the liquidator, Mr. M, 
Levinger, 5, London-wall-buildings, Finsbury-circus, E.C. The last 
day for receiving proof in the estate of James Wood Smith, electrical 
engineer and contractor, 55, Bolton.road, Darwen, is March 13. The 
following amended notice is substituted for that published in the 
London Gazette cf Feb. 6: A first dividend of 1s, in the £ hes been 
declared in the estate of Carl Vigant T. de Falbe, electrical engineer, 
and trading as the Electrical and General Contracting Co. at 17, 
Shaftesbury.avenue, London, W. Wenham, electrical engineer, 5,. 
Oentury.buildinge, London.road, Croydon, has made application fcr 
debtur's discharge. 


PROVISIONAL PATENTS, 1906. 


Fes, 12, 

3361, An improved electric lampholder with improved shade 
carrier, spring collar, and terminals. William Evans- 
Day, 5, Wootten-gardens, Bournemouth, | 

3376, Improvements in ships’ or analogous telegraphic 
apparatus, Christopher John Montgomery, 15, Water- 
street, Liverpool, | | 

3402. Improvements in and relating to sparking plugs for 
electric ignition in explosion engines, Arthur Sharpe, 
11, Southampton-buildings, Chancery-lane, London, 

3415, Improvements in adjusters for electric light cords, 
James Thomas Hatherly and Thomas Henry Hatherly, 
18, Southampton-buildivgs, Chancery-lane, London, (Com: 
plete specification.) 

3455, Improvements in magnetic material for electrical 
purposes and method of producing the same, 
 Tne British Thomson - Houston Company, Limited, 87, 
Cannon-street, London. (The General Electric Company, 
' United States.) l | 

9456. Improvements in filaments suitable for incandescent 
electric lamps and in methods of manufacturing 
the same. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (The General 
Electiic Oompany, United States.) | 

3457, Improvements in and relating to electric aro lamps. 
The British Thomson- Houston Company, Limited, 83, 
Cannon-street, London. (The General Electric Company, 
United States, ) 
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3509, Improvements in filament for incandescent lamps, 


Shikahiko Iseki, 154, St,  Vincent-street, Glasgow. 
(Complete specification.) | 
3540, Improvements in or relating to electrical time 


switches. Robert Francis 8. debottom Venner and Robert 
Constantine Griesbach, 37, Essex-street, Strand, London. 


3521, Improvements in safety appliances for electric circuits, 
Siemens Bros, and Co., Limited, 12, Queen Aune’s-gate, 
Westminster, London. (Siemens S:huckertwerke G., m. 
b. H., Ge many.) (Complete specification. ) 

9572. Improvements in the suspension of current conductors 
for railways. Paul Platte, Birkbeck Bank-chambers, 
London.. (Date applied for under Patents Act, 1901, 
Sept. 28, 1905, being date of application in Germany.) 
(Complete specification, ) 

$574, Improvements in arc lamps. Auguste Jean Sauvanet, 
Edouard Louis Julien Teurtroy, Pascal Emile Chaligne, 


and Pierre Marie Oapitaine, 23, Southampton-buildings, 


Ohancery-lane, London. 

9581. Improvements relating to electric machines for use 
in the production or expenditure of electricity. 
Montagua Wesney Ward, 7, Southampton - buildings, 
London, | 

Apparatus for producing nitric oxides by electricity, 
Ignacy Moscicki, 40, Chancery-lane, London. (Complete 
specification, ) 

Improvements in and relating to alternating-current 
motors, The British Thomson - Houston Oompany, 
L:mited, 85, Oannon-street, London, (The General Electric 
Oompany, United States.) 


FEB, 14. 


179574/05, Improvements in step-by-step electric switches. 
Isidore Bernard. Birnbaum and Herbert George White, 
522, High Holborn, London, (Date applied for under 
Rule 5 ot the Patent Rules, 1905, Dec. 13. 1905.) 

Improvements in electric exploding apparatus. 
Dav's, Imperial-chambers, Albert-street, Derby, 

An improved method of mechanical continuity and 


3583, 


3590, 


3604, Henry 


9613, 


earthing device in the erection, fixing, and the lke | 


in electric cable conduits. William Ulayburn Williams, 
E:dsferıh, Park-avenue, Bridlington, 

Improvements in contacts for use in connection with 
electric warning signals for railways and the like, 
Joseph Henry Hollyer, Rashwood House, Droitwich.. 

Improvements in and relating to multiplex telegraphy. 
Stephen Dudiey Field, 51, Deansgate-arcade, Manchester. 
(Complete specification. ) 

Improvements in dynamo-electric machines, Benjamin 
Garver Lamme, The Westinghouse Patent  Dareau, 
Westinghouse Building, Norfolk-street, Strand, London. 
(Date applied for under Patents Act, 1901, Feb, 21, 1905 
being date of application in United States.) (Complete 
specification.) 

Improvements in switches for use in connection with 
closed-circuit fire-alarm systems. Francis Lawrence 
Mitchell, 21, Finsbury. pavement, London. 

Improvements relating to magnetic clutches, Frederick 
Ripon Martin and Oswald Montegu Shepherd, 6, Breams- 
buildings, Ohancery-lane, London. 

Improvements in prepayment mechanisms for use with 
supply meters, Siemens Bros, and Oo., Limited, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. (Siemens-Schuckertwerke G, m. b, 
Germany.) (Complete spscification, ) 

Improvements in apparatus for reducing the fluctua- 
tions of load in the current generators of alternat- 
ing-current installations. Siemens Bros. and Co., Limited, 
Birkbeck Bank.chambers, Southampton-buildings, Chancery- 
lane, London, (Siemens-Schuckertwerke G, m. b. Hh, 
Germany.) (Complete specification. ) 


3684, Improvements in and relating to the manufacture of 

. incandescing bodies for electric incandescent lamps, 
Alexander Just, Franz Hanaman, Heinrich Landesberger, 
Ignez Salzmann, and the firm Vereinigte Elektriohá s 
Akt,-Ges, 7, Southampton - buildings, ^ Ohancery - lane, 
London. 


3620, 
3630, 


3657, 


3658, 
3663, 


3676, 


H., 


3677, 


| Fes, 15, 

A new or improved vacuum tube or tubes for the 
production of violet or ultra-violet or X rays, or 
other rays, cr combination of rays, on high or low 
tension alternating or direct electric currents, 
John Cunningham Bowie and John Henry Phelps, 179, 
Newport-road, Oard: ft, 

Improvements in or relating to electric arc lamps. 
Adrian Denman Jones and the Jandus Arc Lamp and 

. Electric Company, Limited, Hartham Works, Hartham- 
road, Holloway, London, 

Improvements in or relating to electric arc lamps. 
Bernard Mervyn Drake, Adrian Denman Jones, and the 
Jandus Are Lamp and Electric Company, Limited, 
Hartham Works, Hartham-road, Holloway, London, 

Improved trolley-wheel collector for electric traction. 
James Alexander Kidd, 22, Southampton « buildings, 
Chancery-lane, London. . 


9713, 


3714. 


3715, 


5769, 


3716, Improvements in or relating to electric arc lamps. 
Bernard Mervyn Drake, Adrian Denman Jones, and the 
Jandus Arc Lamp and Electric Company, Limited, 
Hartham Works, Hartham-road, Holloway, London. 

3781, Improvements in and relating to electromagnetically 
operated switches. The British "Thomson - Houston 
Company, Limited, 83, Oannon-street, London, (The 
General Electric Company, United States.) 

3783, Improvements in electric fuses, Oliver Leopold Peard, 
24, Southampton-buildings, Chancery-lane, London. 

3784, Improvements in electric fuses, Oliver Leopold Peard, 
24, Southampton-buildings, Ohancery-lane, London. 

3791, Method of and means for increasing the volumetric 
efficiency of pumps, compressors, internal-combustion 
engines, and other cylinder and piston machines 
drawing in charges of electric fluid. Adolf Vogt, 
Birkbeck Bank-chambers, Southampton-buildings, Ohancery< 
lane, London, 

Fre, 16. | 

3845, An electrical counter or register for use in connection 
with printing or other machinery. Martin Albert 
John Harper, 35, Groombridge-road, South Hackney, 
London. EM 

3865, Improvements in automatic signals for electric 
tramways and railways. Rowland Edward Dixon and 
William Herbert Turner, 8, Quaality-court, Chancery-lane, 
London, 

3890, Improvements relating to incandescent electric lamps. 
William Robert Lake, 7, Southampton-buildings, London. 
(Parker Olark Electric Company.) (Complete speci- 
fication, ) | 

3902. Improvements in electrical igniters or sparking plugs. 
Charles Robinson, Thanet House, Temple Bar, London. 


| 3904, Improvements in and relating to electric measuring 


apparatus. The British Thomson-Houston Company, 
Limited, and Frank Holden, 83, Cannon-street, London. 

3907, Improvements in and relating to telephone inter. 
communication systems. Alfred Ekstrom, 18, South- 
ampton-buildings, Chancery-lane, London, 

39908. Improvements in or relating to telephone communica- 
tion systems. Alfred  Ekstrom, 18, Southampton- 
buildings, Chancery-lane, London. 


FEB, 17. 


| 9937, Improvements in the method of and means for 


electrically heating materials to be rolled or drawn. 
Sydney Broughton Halcomb, Peter MacGregor, and James 
Frederick Bennett, 24, Norfolk-row, Sheffield, 

3988. Improvements in incandescent electric lamps, 
Schade, 235, Mittelstr., D:rlin, Germany. 
specification. ) 

3990, Process for decomposing water 
Wiliam F. Mason McCarty, 601, 
Washington, D.O,, United States, 


Moritz 
(Complete 


by electrolysis, 
McGill - building, 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published March 8, 
1905. 

530. Electric railways and trains,  Courteen, 

2639 Electrical lampholders. Boucher, 

2749. Time -element excess - current thermal devices for 
electric cut-outs or alarms.  Biliotti, 
3088, Combined electric switches and fuses, 
3184. Installations for controlling electrically = propelled 
trains, Siemens Bros, and Oo., Limitid, and Jenkin, 
Dynamo-electric machines. British Thomson - Houston 
Company, Limited, (General Electric Company.) 


Fuller, 


3189, 


3357. Means for driving dynamos and the like, Vandervell 
and Hodgson, 
3816. Gearing for power - operated electric switches, 


British Thomson-Houston Company, Limited. 
E'eotrie Oompany.) 

Manufacture of electric cables, Beaver and Olaremont, 
Electric light counterweight fittings. McFarlane and 
Watson, 

Secondary electric clocks and the like, Bowell, 
Electric furnaces and electrodes for use in them. 
Price, Cox, and Marshall, 

Dynamo-electric machinery. Davidson, 

Electric rheostats, British Thomson-Houston Company, 
Limited. (General Electric Company.) 

Systems and means for laying electrical wires in 
conduits, Gest, 

Application of fire-alarm apparatus in connection with 
central battery telephone systems. Birnbaum and Bell, 
Arrangement for suppressing harmonics in alternating- 
current  dynamo-electric machines, Soe Anon, 
Westinghouse and Leblanc. (Date applied for under 
International Convention, June 10, 1904.) 

11949, Manufacture of incandescing filaments for electric 


incandescent lamps, Just, Hanaman, and Vereinigte 
Elektricitàts Akt, -Ges, 


(General 


4260. 
4700. 


5758, 
5984. 


7436. 
7919, 


8732, 
10400, 


11931. 
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11971. Vapour electric apparatus. 
Oompany, Limited. 


British 
13252, 


Də la Valette, 


13427. Secondary batteries. 


14471, 


Kitsee, 


Job, 


Regulation of alternating-curront 
machines. 


15067, 
Allg:meine Elektricitüts-Ges, 


Thomson-Houston 
(General Electric Company.) 
Magneto-electric machines for use in connection with 


ignition devices of internal-combustion engines, 


Switching devices for use in electric flash advertising. 


dynamo - electric 
(Date applied 


for under International Oonvention, July 22, 1904.) 


15462, 
electric glow lamps, Kiizol, 
16057, 
combustion engines. Gawron, 
International Convention, Aug. 6, 1904.) 
17645, 


17679. 
^ Mills, 
17930. Alternating-current electric motors, 
20068. 
Poulsen, 

tion, Oet, 8, 1904.) 

21181, Electrical measuring instruments. 
23172, 
automobiles, Pieper. 
national Oonvention, Sept, 29, 1905.) 


Means for insulating electric 
Coridori, 


25768, 


wires 


Varley, 
Electro-mechanical systems for the propulsion of 
(Date applied for under Inter- 


or 


Process of making a metallic connection between the 
light-emitting bodies and the supply conductors of 


Magneto ignition apparatus for use with internal- 
(Date applied for under 


Apparatus for operating mechanism from a distance 
by means ef luminous or electrical waves, 
M applied for under International Convention, Oct, 26, 


Connecting wires to binding posts in electric batteries. 
Martinetto. 


Receiving systems for wireless transmission of signals. 
(Date applied for under International Conven- 


COMPANIES’ STOCK AND SHARE LIST. 


Name, AE 
Commercial and Industrial.— £ 


Alliance ElectricalCo.,5 per cent. Cum. Pref.,Nos. 1-70,000 1 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 000 1 


British Insulated and Helsby Cables, Ord., 1- 100, 000... 5 
6 per cent. Cum. Pref., 1- 100, (DU irsureiiou erst ones 5 
— —— 44 per cent. Mortgage Debentures .............- 100 


British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
DUOCK, ROU vex ciuh tines esequi wi Gua honed eh DU vg es 100 
British Westinghouse Elec. and Manuf. 6 per cent. Pref., 
ClO OO VS Ld OOO NEC 
4 per cent. Mortgage Debenture Stock 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 


Non. Cum., 6 per cent. Pref. .................... 2 
44 per cent, lst Debenture Stock ................ 100 
44 per cent. 2nd Debenture Stock................ 100 
Callender's Cable, Debentures wane tne nes tied oan Reece YE 100 
COPGIIAT Ys. cose esl, wre od bd assed ders wen cet e 5 
o Per cent. Prof: 2: rer te ee ELE Er Rt 5 
Grompton and CU eoar anana a ale hws rait DAR ee ke ó 
5 per cent. Debentures La ey aes A sue e eee ate 100 . 
Edison and. Swan United, '* A" Shares, 1-99,261 .......... 5 
** A” Shares, O1- 017, 100 esses: o 
— —— 5 per cent. Debentures............ cc ccc ee ee eens 100 
4 per cent. Deb. Stock, Red. ................ ess 100 
Electric Construction, Nos. 1 to TL2 LOO ine sexe pex rx ERE 2 .. 
7 per cent, Cumulative Pref. .............. sees D roi 


4 per cent. Perp. lst Mort Deb, ................ 100 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 
General Electric Company (1900), 5 per cent, Cum. Pref... 10 

Stock 


——— 4 per cent. 1st Mort. Deb. Stock ................ . 100 
W. T. Henley's Telegraph Works, Ordinary wm On) ss 
——— 43 per cent, Preference.......... ccc ce cece setae 6 .. 
44 per cent. Debentures ............ cc cece ee eee 100 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 
——— 4 per cent. Debentures........ Oc EPOR: 100 
Parker, Thos., Limited, Ordinary ........ (Mig Renaud 10 
Telegraph Construction and Maintenanee.......... e eese 12 
—— 5 per cent, Bonds ................ Sead eee tae 100 
Eleetrie Lighting and Supply.— 
Four and Poole, Ordinary ................ e 10 
44 per cent. Cum. Pref., A 501-15,000 ............ 10 


6 per cent. Cum. Second Pref., 15, 001-22,500 .... 10 
44 per cent. Debenture Stock, kd ME 100 
Bromley (Kent) Electric Light and Power Co. .......... 5 
44 per cent. lst Debenture Stock, Red. .......... 100 
Brompton “and Kensington, Ordinary 5 
7 per cent. Preference n... o esee 9 
Calcutta Electric Supply Corp., Ordinary, Nos. 1- 60, 000 . 5 
Nos. 60,001-80,000 5 
. Cambridge Electric Supply Company, £10 Ord. .......... 
Central Electric Supply, 4 per cent. Guar. Deb. Stock . 
Charing Cross, West End, and City Electric Supply, Ord., 


€9622««528 99 85559529928 


8 
. 100 


1-809000 a eerie e met coe diode Xe cba On SX cr e D CE 5 

44 per cent. Cum. Pref., 1-80,000 ................ 5 

——— 4 per cent, Debenture Stock, dedos sciences 100 
——— 66 City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 
——— ditto (1903) 40, 001-80,000 .......... 5 

' Chelsea Pd SUDDLIV. esee dcee Desi tes cies bu v E 5 
44 percent. Debentures .......... cece ce rn 100 

City of London, Ordinary................ eee een 10 
— —— 6 per cent. Cumulative Pref......... deside doti 10 

5 per cent. Debenture Stock .................sse 100 

44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 

County of London Electric Supply, Ordinary ............ 10 
6 per cent. Cum. Pref, ................ee cece nace 10 

——— 44 per cent. Debentures Prov. Certs. All pd. Rd. 100 
—— 44 per cent. 2nd Debentures Prov. Certs. ........ 100 


Edmundsons' Electricity Corporation, Ordinary, 1-50,000.. 5 
—-—— 6 per cent. Cum. Pref. 5 
44 per cent. First Mort. Deb.  ................ ee 100 

Electric Lt. & Traction Co. of Aust.,6p.c. Cm. Pf£., 1-30,000 5 
—— — 5 per cent, Debenture Stock, Red, .e sose e» saesae 100 


Last price. 


ME 


ito to A qs 
E ON aO en, 
C BI- B 
P4 
£u 


[eu 


Cx Bio piw Y 
LI 


m 
o coo 
eo 

BO 

ao cC 

© 


-J H 
w 


wh 


i 1 
- bw 


QAH- N= 
"o m 

Co 

CO 


cor 


100-102 


124.123 


Gaket. 


cables, 


28? 


Name, "E Last price 
£ > S 

Folkestone Electric Supply, Ord, Nos, 1-10,000 .......... 5 .. 54-52 

44 per cent. First Deb. Stock, Red... eeose enixe: 100 .. 101-104 
Havana Electricity, 1-15,000 ................... arare 10 73 88 
Hove Electric Lighting, Ord., 1-13,000 .......... «ee 5 81-83 
Isle of Wight Elec. Lt. and Pwr. En p.c. Db. Stk. Red. 100 .. 100-105 
Kalgoorlie Electric Power and Lighting, 6 per cent. Cum. 

Prob. P0000). aca teens carea nih cate v A SEA RN Il ss i 
Kensington & Knigh* ‘abridge Elec. Lt., Ord., 1-21,000 . 5 10-11 
Kensington and Knightsbridge and Notting Hill, 4 per 

cent. Debenture Stock Red. ........ ccc eee eens 100 .. 103-105 
Kidderminster and Dist, Elec. Lighting and Traction, Pref, 10 .. 92-104 
London Electric, Ordinary 2er ere x RA DU wes aw d. uu 21-2$ 

O per cent. Pref. ule eoxssavrkrk ke are eR cones 5 .. 6-5 

—— 4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 98-101 

Metropolitan Ordinary, !00,001-300,000 .. ............. 5. 910 

44 per cent. First Mortgage Debenture Stock.... 100 . 107-111 

44 per cent. Cum. Pref. .................. eee 5 ..9 SH 5 pene 

54 per cent. Mortgage Debenture, Red........... 100 .. 
Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. . — LOL 105 p.c, 
Newcastle-upon-Tyne Electric supply, Ordinary, 1- 57, Og 5 8.84 

d0.,-57,0:D- 75,000" s rei Ente Ee e OE Ve 5 9-84 

o per cent. Pref,, 1:94:00 T coast ts ac pn E C3 o 64 62 

d0:, 6£,010/15,000. aay ive delaee iis wapwean MEN cena 5 64-64 
Notting Hill Electric Lighting PITE 00 154 144 

4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) . 98-10U 
Oxford Electric, Ordinary, 1-96 and 40-14,510 ............. 105 47 

4 per cent. Debenture Stock ................ eee 100 99-101 
Royal Electrical Company of Montreal, 44 per cent. First 

Shares Mortgage Debentures  ................ ee 160- 103 

Smithfield Markets Electric Supply, Ord. 1-12,000  ...... 245 
—-— 4 per cent. Debenture Stuck ............00 cece ee 100 ew To: "0 xd 
South London, Ordinary .................. eese een EP Šg- -53 
South Metropolitan Electric Light and Power, Ord. ...... T ux 
——— 7 per cent. Cum. Pref. ...0.. 0... cc cece cece ee cene 1 OMS 
—— 4} per cent. lst Mort. Deb............c ec ee ee eeee 100 105- 108 
—— Ditto, DUDS 1901-7 cedures cove 5 mte it aves eie b s 6 — 
St. James's and Pall Mall, Ordinary, 101-20, 080 €—— 5 11-12 
a PCT cent: Prefi 102 seriero VERRE ER. d ENDE IS 5 7-8 
54 per cent. Deb. 4..sccsessew, or xb Venskey enr 100 97 99 
Urban Electric Supply Co., Ortinary, 8-30-007  .......... 5 44-43 
5 per cent. Cumulative Preference, 50,001-80,000 5 5-54 
Westminster, OrdiNary  .pxzxleadzescewra« ei REX d: eS 5 10$ 112 
5 per cent, Cum. Pref., 110,101-158.251 .......... 5 og-t 
Electric Tramways.— 
Anglo- Eee. 54 per cent. Cum. Pref., 1-260,007 ...... 2 ‘ 35-08 
"cT tons ea ha ua a reas A 4-98 
Porinalient 6 per cent. Debenture Stock, e . 100 141-144 
Auckland Elec. Trams., 5 p.c. 1st Mor. Deb. Stk., "Red. . 100 104-106 
Barcelona Tramways, Ord., 1-20,000 o erse Ix E x 10 
9 per cent, Cum. Pref, Shares, 1- - 000...caecuneds 10 
5 per cent. Deb., Red., 1-600 .......... cece ee eee 100 — 
—— — 14 per cent. Red Deb. Stock... «cess 100 .. — 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75. 001-150, 606.. 1 .. 15/16-1 
5 per cent. Cum. Pref. Shares, 1- 59, SO. nre siad l .. 15/16-1 1/16 
Blackpool and Fleetwood Tramroad ................ s... 10 158 158 
Brisbane Tramway Invest., Ord., 1-75,000 ................ 5 1-14 
——— 5 per cent. Cum, Pref., Nos. 1- 75,000 «12 uy adi aeg 5 55-44 
44 per cent. Deb, Stk., ’ Red., Prov. Certs. all bd. 100 95-96 
British Columbia Electric Railway Co., Ord. De Lo VA Eu 100 120-123 
B Prof 25 Gack aie enc Ona aac ven ea aces wheat elas 100 11'-118 
5 per cent. Cum. Perpetual Pref. Stock.......... 100 108-111 
——— 4, per cent. 1st Mt. Debs., Nos. 1-6,250, of £40 each 40 103-105 p.c. 
44 per cent. Vancouver Power De b MT VENUROHASUN ET 100 101-104 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 74-8 
6 per cent. Cm. Pf., 30,001- 60, DOO ever vo tees 10 10-104 xd 
— —-- 5 per cent. Perpetual Debenture Stock  ........ 100 119-141 
44 per cent. 2nd Deb. Stock ...............eeeees 100 98-100 
Buenos Ayres and Belgrano Trams..................- esse 5 58-5% 
—— “A” 6 per cent. Cm. Pf., 1-40,000................ 5 E 3-6 
“B” 6 per cent. Cm. Pf., 1-27,500................ 5 E46 
5 per cent. Deb. Stock, Red. ............... eoe 100 105-107 
Prov. Cert., all paid 4... eoe entm 100 102-105 
Buenos Ayres Electric Trams., 9 p.c. Deb. Stk., Red. 100 96-98 
Calcutta Tramways, 1-102,268 ....... ccce een 5 94-10 
44 per cent. 1st Deb. Stock, Red. 2.224 eros 100 103-107 
Cape Electric Tramways, Nos, 1-480,000 .................- 2.1 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 4s 54 
4 per cent. 1st Mortgage Deb., 1-3000 (1917) ...... 100 104-1U4 
Colombo Electric Tramways and Lighting, 5 per cent. 1st 
Mortgage Debenture Stock, Red. ..................... 100 102-104 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 23.142 xd 
——— 6 per cent. Cum. Pref. ..............eeeeeeee enn 10 143-164 xd 
4 per cent. Debentures .......... ccc. cece cece eees 100 100-102 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 23-142 xd 
—— ô per cent. Pref., Nos. within 1- 60000 Ls e n wan 10 144-154 
— —— 5 per cent. Mort. Debs., 1-5,000 Bed... 100 94-97 
Imperial Tramways, Ordinary ................ eee ene all 18-19 
6 per cent. Cum. Pref. ............... eere al . 14-144 
4, per cent. Deb. Stock ...............eeeseee een 100 108-110 
Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref., Nos. 50,001-60,000 ...... 0... cc cee cece nnn 21-23 
4 per cent. Ist Mt. Db. Stock, Red. .......... .... 100 82-87 
Kidderminster and District Lighting and Traction, Pref.. 5 8-84 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 994 
4 per cent. ist Mt. Db. Stock, Red. .............. 100 94.97 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 100 101-105 
Metropolitan Elec. Trams., Defd., 1,000,001-1,514,016 .... 1 7/32-3/32 
——— 5 per cent. Cum. Pret. , 500, 001- de 000, 0006s tan 1 1-1 1/16 
44 per cent. Deb. Stock, Belus o a ae 100 104-106 
Milwaukee Electric Rail and Light, 5 percent. 30-yr Cons. . 

Mort. Bonds, 1926, 1-5,500 and 7, 001-8,000 ............ 1,0 104-106 
Montreal Street Rail, Sterling 9 per cent. (Mort.) Deb., 

1908; 1-000 xc rcc iienaa tque Ve RB Ta Cei A RE 100 102-108 

— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 102-104 
New General Traction, 6 per cent. Cum. Pref., 1-10,000 and 
OT QUI 0,000. 5. oc ev wwe aves wa qu Ye Rx e a C o ethica à 3-14 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 12 
5 per cent. Cum. Pref. ................ eene en 10 .. 83-9] 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 108-106 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 .. 83-94 
= 5 per cent. Cum. Pref., 1-20,000 ............ ees 10 as 91-10 xd 
4j per cent. Debenture Stock ................ eee 100 .. ` 103-106 
South Lancashire Electric Traction and Power Company— 
£250,000 Ordinary ............- eee nnn ut H 
£101, 132 6 per cent. Preference .................. deus cA 
—— £097, 170 44 per cent. Debenture Stock........ 100 pc, .. 100 p.c 
Electric Railways.— 
Central London, Ordinary ..a.s.ss.sassisssrriseseas erus TOO! us 98-95 xd 
TE DE E S . 100 .. 102-104 xd 
—— POG digi eded keras tosia 10D ix 85-86 xd 
—— 4 D.C, Deb. PIQUE foie Script Certs, fully paid). 1 = 


110-112 
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Amount 

Name, paid. 

City and South London, Consolidated Ordinary ..... s... 100 
—— — 6 per cent. Debenture Stock ..................-. 100 

9 per cent. Pref, Stock '91.............. cese cece 100 

—— j x Tucci Cr eee cous 100 
—— j $i sv. "Ubsoei iei tak ER pai a pate 100 
Liverpool Overhead, 5 per cent. Pref. .................... 10 
—— — Ordinary, 1-50,000........ ccc cece cece n Saves 10 


**909t50226223590€2729»252a22929222^6€ 


Last price, 


g 

4'.43 xd 
106-109 
120-123 xd 
115-118 xd 
113-116 xd 

10-104 

33-44 

95-99 . 


38-100 
93-102 


1 Amount 

N ame, paid, 
Telephones,— £ 

National Telephone, Preferred.................... ieiuna 100 
Deferred Stock qe ss cress sia ceed beumetoras 100 
— — ô per cent. Cum. First Pref. ............ cece ce cece 10 
——— 6 per cent. Cum. Second Pref................ ee 10 
9 per cent. Non. Cum. Third Pref................. 5 
54 per cent. Deb. Stock, Red. .............. even 100 
4 per cent. Deb. Stock, Red. ............. — 100 
Oriental Telephone and Electric Company .......... PAS 1 
6 per cent. Cum Pref. .................c e ee ee ^ 1 


Lást price 
£ " 


.. 115-114 
ee 110-112 
13-15 
i- 3 
TED 
104-106 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMW AYS. 


Line, 


Aberdeen Corporation 
Ayr Corporation 


Barking Corporation............ 
Birkenhead Corporation ........ 
Birmingham Corporation 
Blackburn Corporation 


essteoenecc 


Blackpool Corporation.......... 
Blackpool-Fleetwood Tramns..... 


Bolton Corporation ............ 
Bournemouth Corporation ...... 
Bradford Corporation 
Brighton Corporation 


Bristol Tramway Company...... 
Burnley Corporation............ 
Burton Corporation 
Cardiff Corporation 


"ccc. c02248080924228 


Carlisle Tramways Company .... 
Central London Railway 


City and South London Railway. 
Colchester Corporation 


eo ee esas 


Cork E, T. and L Company .... 
Darwen Corporation ............ 
Dover Corporation .......:...... 
Dublin and Lucan Electric Ry... 


Dublin U. T. 


Dundee City Tramways .. ..... 
East Ham Corporation.......... 


Glasgow Corporation............ 
Gloucester Corporation ........ 
ITalifax Corporation ............ 
Huddersfield Corporation ...... 
Ifull Corporation 

Ilford Corporation 


"4205090969925 


Ilkeston Corporation............ 
Kirkcaldy Corporation .......... 
Leeds Corporation .............. 
Leicester Corporation .......... 
Liverpool Corporation .......... 
Liverpool Overhead Railway .... 


London County Council 
Lowestoft Corporation 


Maidstone Corporation ........ 
Manchester Corporation ........ 
Metropolitan District Railway .. 


Metropolitan Railway 
Nelson Corporation ............ 
Newcastle-on-Tyne Corporation.. 


eaeeteveves 


Newport (Mon.) Corporation .... 
Oldham Corporation ............ 
Portsmouth Corporation ........ 
Reading Corporation............ 


Rochdale Corporation .......... 
Rotherham Corporation RE vases 
Salford Corporation ............ 
Scarborough Tramways Co. 


Sheffield Corporation pene us 
Southampton Corporation ...... 
Southend-on-Sea Corporation.... 
Stockport Corporation .......... 


Sunderland Corporation 
Swindon Corporation 


West Ham Corporation ........ 
Wolverhampton Corporation .... 


Ending 


39 


15 
14 


Traffic Returns for 
week, 


Increase or 
decrease, 


1906. | 1905. | Week, 


1,141 
176 


921 
Mà 


179 


1,837 
1,185 


3,861 
680 


4,574 
1,078 


264 
1,721 


145 
6,976 


3,020 


76 
8,26) 


15,453 
123 
5,571 


£34 


1,965 
605 


4,023 


— 


4,884 
785 


220 
751 


1,135 
147 


668 
ó31 


1,783 


696 


1,105 
175 


4,387 
794 


220 
430 


1,080 
162 


631 
508 


1,079 


Miles of 
single track 


open. 


£ £ 
+ 38|-  897h| 254| 203 
DUI — | 8 8 
= = 133| — 
— 49) — 627 |2353} 234 
+ 35 = 2 2 
= = 24 | 24 
— — 174 | 174 
- 7|- 46| 164| 164 
+ 207| + 4,480 | 40 | 38 
+ 290| --14,985 | 1682 | 16-32 
- 80|— 3,093 | 96 | 77 
— "2|4- 506! 9 |. 9 
+143) — 514 | 5l 
+ 114 Es 10 60 | 10°60 
- 99|—1600| 8| 8 
— 10 4 105| zł] — 
— + 90 85} 85 
— 215| - 1,613 | 6 6 
+ 123- M| &| 6 
— — 7 7 
— 60| — 56] 154| 154 
+ 6 4 670| 723| 723 
a ru 4 4 
- S| = 62 6 63 
- WV + 918 | 47 | 46 
+ 145) + 3,10] 93 | 93 
+ 90) + 5273 | 23 23 
41,012) +4356,222h! 1443 | 143 
+ 25| + 5,088 | 35, | 33 
+ L| + 3,511 | 35° | 35 
= + 2,002 | 27 26 
— — — | 10% 
Bilis $351 ae 9 
— B = 74| %4 
+ 32| + 8,622 | 89 | 89 
+ 170} +1735] 42 | — 
~ 153| 2,259 | 103 | 103 
—- 79| — 698] 6:57] 6:57 
+ 467! 488,050 | — | — 
— 20 = 2 2 
— — 149 | 1314 
+ 105| + 3,113 | 2 | — 
— 240| — 463 | 7094 — 
+ 16/4 678) — 23 
—- 3) 4 4,417 | 50 | 45 
+ 5314 828 | 32 | 32 
— — Ev lr 231 
+ 100| +1,361 | — | ag 
+ 67/- 477; — | 35 
— — 64 4 
— - 95 | 7 
+ 177| 411,554 | 703; — 
ae = es 44 
+ 497| +13,669 | 653 | 59 
E By am^ WD 2 13" 
+ 3) +1034 | — 9 
+ 507 + 9,834 | — | 10, 
+ 53| + 2,737 | 20 | 90 
EI z = 4 
+ 37| + 1,476 |1185|105 
+ 23| + 1,014 ve es 
+ 710| +36,380 | 46 | 862 
ES x em T4 


Current ; 
year, - 1905. | 1904. | Ending 


Accounts for past year, 


Cost 
per 
Receipts per car 
Total | Passengers | Car miles | Pas- | Car | Mile of | mile, 
receipts| carried. run. enger mile. | track. 

g d. | d. € [| d 
May 31 64,071 | 15,530,351 | 1,379,723 |098 (11144 | 2,512 | 6-45 
» 15 14,328 | 3,316,380 | 355,945 |1 |371| 1.830 | 516 
March 31| 55,025 | 11,145,531 | 1,309,903 |118 |1008 | 2,5:8b| 6-03 
» 31] 17,133 | 4,709,798 | 266,52 | -86 |145 | 8,866 | — 
„ 25| 48,875 | 8,661,720 | 986,955 |1:35 |1189 | 2,086 | 7-44 

; cm — = = oe ee ee es 
Dec. 31) 31,846 | 2,325,677 | 579,200 |328 319| = | 7-27 
March 31| 95,766 | 20,205,196 | 2,161,130 |113 10:62 | 2,394 | 6-14 
» 31| 55,276 | 10,058,288 | 1:121'623 |132 |1183 | 3226 | 7-19 
,, 31/23C,085 | 47,108,000 | 5,053,302 |1-172|10-927/ 2,396 | — 
» 51 50,339 | 11,521,160 | 1152828 |106 |1048 | 2,914-8| 8014 
Dec. 31/259,799 | 45,312,373 | 6,127,135 | — | — | — | — 
March 31] — = n 1:32 |1056 | 2,768 818 
,, 81 17,950 | 3,878,269 | 454,082 |l107 |921 2,068 | 6-76 
, 51112,209 | 24,134,263 | 2,770,049 |112 |972 | 5,782 | 9-44 
Dec. 31| 10,713 | 2,935,002 | 359,756 | — 734 | — | 518 
, 51(347,588 | 44,875,547 | 1,281,214 |186 |65:10 | 57,931 25:80 
"ES ~ Se |-|-/|-j|- 
». 51| 24,895 | 5,814,376 | 982,256 |101 | 6-64 4-69 
March 531| — — — — — — — 
» 31) 11,250 | 2,853,200 | 284,343 | 94 | 949 | 2,500| — 
Dec.3| 6,858 | 402511 | 110,788 | 3-79 (1378 | 942 | 7-33 
» 31/267,489 | 50,050,949 | 7,077,372 |123 |907 | 5,691 | 558 
May 15| 44,695 | 11,611,525 | 933,006 | -90 |t1-a9 | 1,943 | 713 
March 31| 36,652 | 13,689,658 | 865,816 | 4 {1018 | 2,994 | 6-79 
May 31/756,480 |195,767,519 17,935,595 | — hoaz — | — 
March 31| 74,019 | 17,849,642 | 1,540,707 | — [11°53 | 2,085 | 8-56 
1, 31} 69,938 | 12,838,150 | 1,666,262 | 1-24 | 9-71 | 1992  — 
» 31/112,651 | 27,102,921 | 2,910,698 |1 |929| — |542 
May 15| 12,201 | 3,632,855 | 432,396 | 775 |619| Z |T649 
March 25|298,233 | 64,223,666 | 7,121,038 |110 |1002 | 3,351; — 
Dec. 51 26,011 | 12,039,252 | 1,229,507 |1 9479 | -— | psg 
» 31547,0625 |116,642,663 |l2366,0185 | — | — | — | — 
June 30| 81,302 | 11,171,865 | 1024275 | — | — | — | — 
Sept. 30| 14,511 | 3,128,867 | 359,435 |108 |968 | 20638 | 6-48 
= 4,740 | 850121 | 112227 |1833 1013 | 2370} — 
March 31/631,956 |126,900,875 |14,123,124 | 1-19 |10-73 | 4,299 | 6-99 
» 31| 6,59 | 1,932,647 | 205,558 | 32 | TJA | 2:9 | Z 
» 31/197,849 | 15,059,934 | 1,526,152 |107 |1098 | $957 | TO 
1, 25| 65,553 | 13,466,245 | 1,504,740 |1316 |1045 | 1,886 | Z 
» Sl 95,702 | 19,625,829 | 197,499 |107 63| — | — 
33 2: m nd XE — zac xum 
» 51 14,881 | 2,837,110 | 386517 |124 |924 | L102 | 7-92 
» 31) 23,569 | 5,251,472 | 593,054 |107 |953| 2612 | 7-49 
» 51/214,111 | 39,215,560 | 4,884,590 | 1-28 1028 | — | — 
» 25/240,565 | 63,952,283 | 6,019899 | -908|9:545| 3.653 | 6-477 
» 51| 49,365 | 9,294,771 | 1,108,369 |127 1102 | — 79i 
"i m Pa on E NS 
dm a i = GP pee, Eu 
», 31| 64,858 | 15,364,463 | 1,495,685 |1:000 1036 | — | 687 

» 5l 4957 | 1,815,757 | 102,51 |087 [11°53 | 1371 |^ 

» 51 38,768 | 7,412,881 | 778,951 |130 1194 | 3.271 | 7: 
» 51 17,057 | 4,418,225 | 405865 | — |985| .— 633 

» S — | 15,773,742 | 1,937,165 | — | — 
»  51| 36,757 | 7,666,786 | 809,508 | —  |10-898 


* Including steam trains, And 98 miles of interlacing track. «Train mile, 


Per mile of single track. h Halt-yenr's figures, 
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Northampton Institute Engineering Society.— 
Mr. J. M. d'Horschel will read a paper on “ Electric Mono- 
rail Traction,” under the auspices of this society, at the 
Northampton Institute to-night. Dr, R. Mullineux 
Walmsley will preside over tha meeting. | 


Wireless Telegraphy.—The first wireless telegraph 
station at Machrihanish, Argyllshire, is now complete, and 
communication has been commenced with other stations in 
B-itain. The tower, which is 400ft. high, has been built 
to the order of the National Electric Signalling Company, 
of Pittsburg, for the Brown Hoisting Company, New York. 
The diameter of the column is about 5ft., and consists of 
pipe-shaped tubes fitted inside with bladders. Itwas reported 
on the arrival of the American liner “New York” at 
Plymouth last week that during the whole of the voyage 
te vessel was in continual wireless telegraphic communica: 
tion with S3a Gate, Babylon, Sagaporack, and Siasconset 
stations, while she also kept in touch with passing vessels. 


Birmingham Local Section —At the meeting of 
the Local Ssetion held on Feb. 14, Dr. W. E. Sampner 
announced the resignation of Prof. R. Threlfall as chair- 
man. He said that Prof. Threlfall found himself unable 
to continue the chairmanship for several reasons, among 
which was the fact that he was shortly proceeding to 
America, where he would be staying for some time. In 
view of the large amount of work which must fall to the 
chairman in connection with the forthcoming visit of 
foreign electrical engineers, Prof. Threlfall felo that the 
Interests of the Local Section would best be served by his 
resigning, and the committee had acceded to his wishes. 
Mr. J. C. Vaudrey, past-chairman, had been elected, and 
had accepted the office for the remainder of the session. 


Electrically-Propelled Ice-Breaker.—In order to 
create a surface current in the inlet canal so that the flowing 
ice may be driven toward the overflow, the Niagara Falls 
Power Company have had built a boat 25ft. long, 10ft. 
beam, and with a draught of 33ft. This is equipped with 
a Westinghouse 75 kw. single-phase railway motor, the 
normal speed of which is 1,000 r.p.m. In operating it, a 


railway controller with rheostatic control is used. The | 


current is eupplied from the 2,200-volt mains toa 75-kw. oil- 
insulated transformer, the ratio of reduction being from 
2,200 volts to 220 volts, at which voltage current is 
. supplied to the motor on the boat. The latter is operated 
on the same principle as a trolley car, the double trolley 
construction being used. In the overhead work, 350ft. 
No. 0 hard-drawn copper wire is used, suspended at a 
height, approximately, of 40ft. above the water. The 
radius of action of this novel craft is the entire width of the 
canal and 400ft. along its length. It is possible to geb a 
speed of from 100 to 275 revolutions on the propeller, the 
gear ratio between the motor and the propeller shaft being 


18 to 64. ‘To handle the boat one man is employed, and | 


as compared with the cost of running a steam tug there is 
a great saving. 


The Junior Institution of Engineers.—Through 
the eourtesy of Mr. A. P. Trotter, the electrical adviser to 
the Board of Trade, the members were enabled to pay an 
evening visit to the electrical standards laboratory, White- 
hall, on Feb. 19. The standard ampere balance and standard 
100-volt voltmeter were shown, the former measuring to 
65 parts in a million and the latter to 84 parts in a million. 
By means of other balances and shunts currents up to 
10,000 amperes can be measured, and there are other 
voltmeters which register up to 12,000 volts. Smaller 
currents and pressures are measured by potentiometers. 
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In a very small room, which is kept at a constant tempera- 
ture by an automatic device, the standard ohm and other 
important resistance colls were seen, and the process shown 
for the comparison of ohms to the exactitude of one part 


| in a million, The testing of meters was explained in the 


Verification room, and a number of different types of meters 
were on view undergolng the exhaustive test for official 
approval of “construction and pattern." Outside in the 
area is a battery-room, a rheostat for controlling 10,000 
amperes, and a dynamo and booster room. Other small 
dynamos were seen in the repair shops, as was a rotary 
converter for one, two, or three phase transformers. Before 
the members dispersed their thanks to Mr. C. W. S. Crawley 
and Mr. J. Rennie, who had kindly shown them round, 


were cordially expressed. Mr. Trotter is giving a paper 


on “Acceleration and Accelerometers” before the institu- 
tion to-night, and on March 10 the institution’s annual 
conversazione takes place at the Westminster Palace Hotel, 
when one of the special features of the evening will be 


| an exhibition of engineering and scientific models, speci- 


mens, oto. 


Electricity in the Potteries.—Mr. C. H. Yeaman, 


| Hanley borough electrical engineer, recently contributed 


toa meeting of the English Ceramic Society a paper on 
the subject of electricity as a motive power, which forms 
an interesting corollary to one read some time ago by Mr, 
Axel Odelberg, Swedish potter, on the application of elec- 
tricity to potters’ machinery. An account of the latter 
appeared in our issue of Oct. 20, 1905, when, it will be 
remembered, Mr. Odelberg presented a description of the 
machinery being installed in his pottery at Gustafsberg 
Mr. Yeaman dealt with another phase of the question, and 
showed briefly what may be expected from its application 
to the local undertakings. He urged that in an era of 
specialisation the potter should avail himself of the servicer, 
skill, and experience of the power specialist, He then 
pointed out that the economies introduced by bulk or 
wholesale production of power compared with scattered, 
localised, or retail production, suffice to cover the expense 
entailed in the distribution of power to consumers, and 
proceeded to enumerate various arguments in favour of the 
utilisation of eleetriclty. He produced a tabulated state- 
ment showing the cost of power in different towns, and 
turned to the returns for the year 1904-5 for nine typical 
undertakings, which, he said, enabled a very fair idea to be 
obtained as to the amounts actually paid for power, the 
mean of which is found somewhere in the region of 14d. 
per unit. In the light of these figures it may be safely 
claimed for the electricity undertakings in the Potteries 
that they have realised the obligation upon them to offer 
local manufacturers cheap power, as cheap as their present 
sizə and local conditions will permit without burdening the 
community at large by the creation of a deficit upon this 
branch of the supply. 


Physical Society.— The report of the council, 
presented at the annual general meeting held last month, 
stated that 11 ordinary science meetings and two informal 
meetings of the society had been held. The average 
attendance at the meetings, omitting the informal meeting 
at the National Physical Laboratory, when no record of the 
attendance was taken, had been 48. During the past year 
the council departed from the usual programme in setting 
apart one evening exclusively to an exhibition of apparatus. 
This innovation was well supported, manufacturers showing 
a readiness to exhibit, and the attendance of fellows and 
visitors was greater than was anticipated, amounting to 
240. The number of fellows now on the roll is 427, an 
increase of two over the number last year, Fourteen new 
fellows have been elected. The incoming president (Prof. 
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J. Perry) then took the chair, in succession to Prof. J. H. 
Poynting, and delivered an address in which he dealt 
chiefly with the teaching of physics and technical education 
In general, He said nothing ought to be compulsory in 
schools except the study of English and of natural science. 
Prof. Perry then passed some severe strictures on the 
present mode of examinations, A professor of science, 
he claimed, ought to be allowed to teach his students in 
the way that seems best to him and he should examine his 
students himself. ‘ Hedge him round with rules and regu- 
lations framed by boards of studies, tie him down to a 
syllabus, and the work he will do might be much better, 
certainly much more cheaply, done by a grinder at low 
wages. There is no one general elementary course in 
physics which all students ought to take: neither by their 
previous training nor from the uses which they will make 
of the principles of physics are they fit to be taught 
together. What is wanted is more classes, more rooms, 
and more teachers,” 


Trade Union Returns.—The report of the chief 
labour correspondent to the Board of Trade on the trade 
unions in 1902-4 deals exhaustively with the statistics of 
membership, income, expenditure, and funds of trade unions 
in the United Kingdom. The number of these in existence 
at the end of 1904 was 1,148, with a total membership of 
1,866,755. In the three years of declining employment, 
1902-4, there has been a falling off in the membership of 
many trades unions. The total decline is from 1,940,874 
at the end of 1901 (when the numbers were the highest 
recorded) to 1,866,755 at the end of 1904—a fall of 74,119, 
or ó'8 per cent. Between 1895 and 1904 £16,060,000 has 
been spent by the 100 principal unions. Of this amount 
about £2,343,000, or 14°6 per cent. of the total, has been 
spent on dispute pay, 22'5 per cent. on unemployed benefite, 
and 41'4 per cent. on other benefits, principally sick and 
accident, superannuation, etc., the remaining 21:5 per cent. 
having been used in the payment of working and miscel- 
laneous expenses. The proportion of total expenditure 
accounted for by disputes has fallen considerably, that 
for 1904 amounting to only 6'2 per cent. On the other 
hand, the proportion on unemployed benefit has increased 
a great deal, and 1904 shows a percentage of 5177, which 
is the highest on record within the last 10 years. The 
electrical trades union, which is the principal union con- 
nected with the electrical industry, had at the end of 1904 
ó0 registered branches, with a total membership of 1,079. 
Scientific instrument makers have 12 branches, with a total 
membership of 957. The Amalgamated Tramway and 
Vehicle Workers’ Union is composed largely of electric 
tramway workers, and claims larger membership than any 
other union which comes under the heading of traction. 
In the three years covered by this report its membership 
roll has been practically stationary, but it shows a great 
advance on 1900, when it contained 9,214 members as 
against 10,757 at the close of 1904. 


Willesden Polytechnic Institute.—The electrical 
installation at this institute is now completed, and presents 
some noteworthy features. It comprises the equivalent of 
about 720 30-watt lamps additional to the motive power. 
In the old building some 85 lamps of various candle-powers 
are provided, and in the new building about 240. An 
interesting feature of the lighting is the extent to which 
Luna-type Nernst lamps have been adopted; some 41 of 
these are in use for the lighting of the chief classrooms, 
drawing office, sclence lecture theatre, art -room, and 
entrance. The current for the installation is supplied from 
the town mains of the Willesden District Council at 240 
volts for lighting and 480 volts for power, a three-wire 
service being taken into the building. The entire lighting 
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load is divided up into two main circuits of approximately 
equal loads at the main distributing board In the basement, 
these cireults being controlled by double-pole switches and 
fuses. The greater part of the wiring is carried out In the 
Simplex Company's screwed brazed tube. The great hall is 
lighted by five seven-light electrollers carrying 32-c.p. lamps, 
and additional plug points are provided for the platform 
and electric lantern work. In the various laboratories, 
electrical workshop, and lecture theatre special plug-points 
are provided for the use of current for experimental pur- 
poses, these being supplied through special distributing 
boards. The wood-working machines in carpenters’ work: 
shop are driven by electric motors, these being fed from a — 
separate distributing board at 480 volos pressure. The 
motors were supplied by Messrs. Turner, Atherton, and 
Co., of Denton, Manchester; the starters and main switches 
being made by the Sturtevant Engineering Company. An 
electric fan has recently been installed for removing fumes 
from the plumbers’ workshop. The scheme was carried 
out under the supervision of Mr. Frederic H. Taylor, 
A.M.LE.E., Westminster, who was the consulting 
engineer. 


A Petrol-Electric Motorcar.—At the works of 
Mesars. Johnson and Phillips, Limited, at Charlton, Kent, 
a demonstration was given last week of a system for petrol- 
electric motor carriages known as L'Auto-Mixte. The inven- 
tion aims at dispensing with the friable gear-box and 
obtaining a direct drive on all speeds by the use of electric 
transmission. It is adaptable not only to motorcars and 
horseless omnibuses, but to trams, that need no longer be 
equipped with overhead wires or with underground cables, to 
overhead cranes that could thus be started at will at any 
period of the day and night, and to railway work, the 
Belgian Government having ordered a shunting engine of 
the sort to draw a 250-ton load. The system has the addi- 
tional advantage that the engine is always self-starting, and 
that, even should it break down, the passengers are always 
assured of being enabled to reach their journey’s end on 
the vehicle on which they set forth. For instance, in the 
case of a motor omnibus designed to carry 56 passengers, 
the accumulators contain a sufficient amount of power to 
propel the machine with full load a distance of 10 miles at 
a mean speed of six miles an hour, and even so they would 
not be exhausted. The vehicle would be lighted electrically, 
yet the total cost of charging the batteries would not 
exceed £10 during a year's service. The device may be 
said to extend the degree of flexibility obtainable with an 
ordinary petrol engine to an almost limitless extent, because 
all the time the motor is running free, as when a car is 
standing or is running downhill, the accumulators are being 
charged, while when a steep rise has to be surmounted, in 
place of the 24 h.p. of the petrol engine alone being avail- 
able for the work in hand, then all the reserve power that 
is stored in the batteries can be called on, while the fact of 
the drive being continuously of the direct sort is said to 
eave a matter of 50 per cent. in the petrol consumption. 
The machines are at present made at Liége, in Belgium, on 
the Pieher system. The British rights of this system have 
been acquired by Messrs. Johnson and Phillips. 


Lighting in the City.—The lighting of the one square 
mile which comprises the city of London is a question 
which is being watched with interest. It may be that the 
interest evoked is entirely out ef proportion to the import- 
ance of the question itself, and would scarcely be noticed 
were it not for the absurd claims made by gas companies - 
who are moving heaven and earth to capture the lighting of 
the City, and who in their campaign are receiving no little 
encouragement from a section of the City authorities. In 
a lecture which Mr. F, W. Goodenough, of the Gaslight 
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and Coke Company, recently delivered at the Bartholomew 
Club, he was not unnaturally exuberant in his praise of gas 
lighting, and made most of the preference which had been 
shown towards that form of lighting by the City Council. 
He apparently overlooked the fact that in connection with 
the gas experiments in the City all the expense of laying 
fittings, ete, was borne by the Corporation, who placed 
every facility in the way of the company. The City of 
London Electric Lighting Company, who approached the 
authorities, proposed to carry out a demonstration entirely 
at their own cost, but instead of their offer being accepted 
in a reasonable spirit, it was coldly received, and is still 
sub udice, Mr. Goodenough's figures were as misleading as 
other statements which emanate from similar sources. He 
compared the older types of arc lamps with the most up-to- 
date incandescent mantles. As we pointed out in our issue 
of Feb. 9, the proposals which are now before Parliament 
will have the effect of bringing down the price of electrical 
energy at lamp terminals to ‘5d. per unit. Basing our 
comparison on the figures experimentally obtained in 
Westminster by Mr. Bradley (7'95d. per candle-power per 
annum for high-pressure gas and 7'65d. for ordinary arc 
lamps), we showed that with the use of flame arc lamps 
and the success of the London County Council's proposals 
the figure would be reduced to 1°68d. It is nob sur- 
prising, therefore, to see the protagonist of gas lighting 
sceptical as to the future. 


Lightning Arrester Coils.—Mr. Arthur B; Weeks, 
in a recent issue of the Street Railway Journal, contributed 
an article on the rewinding of high-tension lightning 
arrester coils, and illustrated a device used in the opera- 
tions. The diagram is that of a jig for winding the coils. 
The parts of the jig are all made of wood. A and B are 
the bearings, the coil belng wound or unwound on the 
centre core, C. The copper terminal, which is at right 
angles to the coil, is to fit in the slot, D. The size of the 
inside core, C, is made to suit the Individual case. The 
Copper coil is made up of several strips of flexible copper 
ribbon, soldered together at the ends, and to these are 
secured the terminals. The individual layers are not 
insulated, the entire ribbon being treated together. Itis 
first insulated with mica, pasted over the copper with 
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shellac, used very sparingly. No mica is required at the 
sides of the layers. Mr. Weeks then gives a number 
of instructlons as to the use of the device. When ready to 
begin winding, it is necessary to tie one end with its 
terminal in place in the slot, D. With the entire coil unwound 
on the floor, place à heavy weight on the further end to 
give it tension. Just in front of the jig nail a piece of 
wood toa box. This piece of wood should have a slot to 
act as a guide for the copper winding. This will produce 
an evenly-wound coil. Over the mica wind iin. plain 
cotton or linen tape, lapped half way. Continue to wind 
and tape till the winding is completed; then, while the 
tension is still on, drive small wooden wedges between the 
_ layers in several places, to admit twine for the purpose of 
tinding the several layers to prevent the least tendency 
towards unwinding, The linen tape is wound from a large 
coil into small ones to admit of more easy handling. After 
winding, dip the completed lightning arrester coils in a 


good insulating varnish. Bake well to a deep brown, if 
clear varnish is used. Then dip and bake again. They 
can be painted black with a good air-drying finishing paint 
if desired. 


. Economics in Theory and Practice.—Political 
obsession did not prevent Mr. Arthur J. Balfour from 
delivering last Saturday evening a well-reasoned discourse, 
in which the general relations between economic theory and 
business practice were considered. The occasion was the 
eighth annual dinner of the students of the London School 
of Economics and Political Science. In proposing the 
toast of “The School and Union,” and after paying tribute 
to the debt owed to professors who have developed from 
decade to decade the theory of economics, Mr. Balfour 
explained that economics in its wider sense is an attempt 
to consider the industrial and commercial work of the 
world in its widest and broadest aspects. It is not unusual 
to talk with those who have a wide and deep knowledge 
of particular branches of industry, and to find what 
difficulty they have in expressing their experiences in the 
broader categories, and in the wider descriptions which 
are generally applicabie. They can see their own business 
in the special light of thelr own experience; but they 
cannot bring it into harmony with general laws or general 
rules applicable to other places and other times, nor do 
they see the general relations in which their particular 
branch of business stands to other branches of business. 
On the other hand, the man who devotes his time to study- 
ing the valuable work of the economists of this and other 
countries can rarely have any direct experience of the business 
methods which are adopted, and which experience teaches 
us ought to be adopted in commerce, in finance, In railway 
work, and in the other great businesses on which the 
economic welfare of the world depends. Clearly, then, 
the course of economic study should follow the direction 
which brings together the theorist with the man who is 
intimately acquainted with the details of business, but who 
has never in his life taught himself to look at the business 
which he conducts under the more general aspect which 
would naturally occur to any man trained in the wider 
views. The ex-Prime Minister was insistent upon the 
absolute necessity of trying to bring the deductive economic 
laws into closer and ever closer relations with the world 
of actual commercial fact. He believed that the London 
School of Economics would bring these two opposed poles 
into some kind of useful communion. Mr. Balfour took 
occasion to point out that science, under which category 
the position of economics is now justly recognised, if it 
meant anything, meant progressive knowledge, and in 
sclence there ought to be no such thing as authority. He 
concluded by paying a handsome tribute to the sound 
training which the London School of Economies affords its 
pupils, | 

Electricity as Motive Power.—At a recent meeting 
of the Sheffield Society of Engineers and Metallurgists, 

Mr. W. H. Ellis, M.I.C.E, the retiring president, addressed 
the members on recent engineering developments, and 
alluded to a few of the points in connection with engineer- 
ing and steelmaking which had been brought into pro- 
minence during the last two years. Dealing with electric 
driving, he said he had found no instance of engineers who 
had adopted electric driving instead of steam driving 
having regretted taking the step. Engineers were realising 
that the economy which was actually clear to see, in the 
way of less coal burned for a given amount of work done, 
did not necessarily represent the whole economy brought 
about by electric driving. The main question for engi- 
neers in connection with electric driving now was as to the 
best source of the power, whether gas-engines or steam- 


.992 


THE ELECTRICAL ENGINEER, MARCH 2, 1906 — 


engines, whether reciprocal or turbine. The particular 
circumstances of each case must determine the choice, but, 
generally speaking, for powers not exceeding 2,000, and 
where a good supply of water for condensation was avail- 
able, steam driving was preferable; but where water was 
limited and a large power had to be developed, a gas 
lastallation would prove the more economical. In works 
of a compact nature, where the distances to carry the 
power were not great, there was a strong feeling for 
adhering to the 220-volt continuous current in preference 
to a high-tension current. Mr. Ellis next touched high- 
speed cutting, in which the great developments of recent 
years have greatly affected toolmakers and the users of 
tools. Electric driving, he pointed out, had given reliable 
data as to the horse-power required for any one machine 
Or cutting tool. When electric driving was first intro- 
duced, 25 h.p. for a single lathe was regarded as ample; 
to-day heavy lathes, with only this power, would not 
remove the amount of materlal which a high-class tool 
steel was capable of removing. Consequently new lathes 
with 60-h.p. to 70-h.p. motors attached were being ordered, 
and quite recently he had heard of a case of a 90-h.p. 
motor being applied to a single lathe. This enormous 
increase of power was making it desirable to do away with 
belt driving altogether in favour of direct driving by means 
of motor and gearing, and were it not for the noise pro- 
duced he believed gear driving would be more generally 
adopted. He suggested the grouping of three or more 
machines with an 80-h.p. or 100-h.p. motor as an advisable 
arrangement for all but special work. In farther connec- 
tion with electric driving, Mr. Ellis alluded to the great 
speeding-up of hoisting and travelling cranes by its means, 
and to the gradual lessening of the adoption of hydraulic 
power in steelworks, 


Post Office Engineering Department —The third 


annual dinner in connection with the above was held on 
Thursday evening, Feb. 15, in the Grand Hall, Hotel Cecil. | 


Mr. John Gavey, C.B., M.I C.E., engineer-in-chief of the 
Post Office, and president of the Institution of Electrical 
Engineers presided, and was supported by the Right Hon. 
Sydney Buxton, M. P. (the Postmaster General), and others. 
After the loyal toasts had been duly honoured, Mr. 
Babington Smith proposed the toast of ‘The Engineering 
Department,” and traced the great strides which had. been 
made in the telegraphic and telephonic services in this 
country. He said the past year had witnessed the inception, 
. if not yet the carrying out, of the idea which will result in 
the Institution of Post Office Electrical Engineers, the 
object of which is to provide opportunities of access to the 
latest literature in subjects with which the workers deal, 
to provide meetings for the reading of papers and for the 
discussion of technical and professional subjects. Thatidea 
was put forward by Mr. Gavey, and was at once accepted 
as a sound idea by the Postmaster-General, who was able 
to persuade the Treasury to give a substantial grant for 
the purposes of the intended institution. 
in his speech in reply to the toast, followed the usual 
practice on such occasions of glancing backwards at the 
work carried out in the course of the year. In this 
connection he announced that the great underground 
line from London to Glasgow had been completed, 
and that in the course of the present year there will be 
finished an underground line from London eastwards to 
Chatham, and good progress will be made with one west- 
wards from London to Reading. Turning to telephonic 
matters, he said that in London they had joined up 10,000 
additional telephone stations, while in Central New York 
they joined up in the year ended Dac. 31, 1905, 29,032 
telephones, and in Greater New York, which would be the 


Mr. Gavey, 


equivalent of Greater London, 45,115 telophones in one 
year. Assuming that the National Telephone Company 
also joined up 10,000, that brings up our total to 20,000, 
about one-half that in New York. In spite of this, Mr. 
Gavey was of the opinion that we are progressing fairly 
well, and anticipsted the day when our statistics will be 
able to approach those that we hear of in America. Mr. 
Harrison proposed the toast of *' The Visitors,” to which 
Mr. Sydney Buxton, Postmaster-General responded Sir 
Robert Hunter proposed the health of Sir Wm. Preece, 
who, in reply, referred to his long servicein the Post Office, 
and stated that when his obituary is written, a post-mortem 
examination should be held on his body, and there would 
be found engraven on his heart the words ‘Post Office.” 
Daring the dinner an excellent musical programme was 
gone through under the direction of Mr. E. J. Wood. 


Polyphase Commutator Motor.—Ia a patent 
recently issued to Mr. B. G. Lamme in the United States 
is shown a method of operating a commutator motor by 
means of polyphase currents, a full description of which 
appeared In the Electrical World. One embodiment of the 
method is indicated in the accompanying illustration. The 
armature is of the four-pole type. It is connected in series 


with a stationary winding located in slots in the fuses of 
the field.magnet pole-pieces, and so distributed that the 
number of its ampere-turns in each pole-face is equal to the 
number of ampere-turns in that part of the armature which 
is covered by the winding in such pole-face. Thus tho 


reactance of the two windings is reduced to a very low 


value. The armature and its compensating winding are 
supplied with current from one phase of a two-phase 
generator, while the field winding of the machine is supplied 
with current from the other phase. The field magnetism 
is in electrical time quadrature with the voltage 
impressed upon the field circuit, while the armature 
current is in phase with the voltage across its 
circuit, Therefore, the field magnetism and the 
armature current are in electrical time phase, and being 
in electrical space quadrature they produce a torque at the 


armature, The machine possessesshunt motor characteristics 


with high power factor at the armature. The power factor 
of the field circuit is unaltered by the speed of the armature, 
and since it is very low, the polyphase circults would always 
be out of balance. The inventor proposes to use low-resist- 
ance plates to bridge the spaces between the tips of 
adjacent pole-pieces for the purpose of assisting in 
neutralising the armature reactance and of preventing the 
"hunting" of the armature. The inventor states that 
experience has demonstrated that the effect of the magneto- 
motive force of the armature current on the field magnetism 
may be so great under certain conditions as to set up a 
hunting action in the machine, during which the armature 
current rises and falls periodically. In such operation the 
magnetic effect in the interpolar spaces will also rise and 
fall periodically, and there will be a distorting effect in the 
field, which will tend to cause the hunting action to continue. 


THE ELECTRICAL ENGINEER, MARCH 2, 1906 


299 


The low-resistance plates prevent the distorting effect, thus 


eliminating the hunting. The damping devices act also as 
a closed secondary to the armature as primary at the inter- 


polar space, and hence they assist in neutralising the armature 
reactance, 


Rock Drills.—An electrically-driven percussion drill 
which has been patented by the AEG. (Electrical 
Company of London) will be found especially applicable 
to colliery and quarry work. The machine (as shown in 
Fig. 1) consists of a drilling device with motor attached. 
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The motor is designed for both continuous and three-phase 
current for pressures of 110 to 220 volts. The drilling 
device consists of a drill spindle supported on a frame and 
provided with a steel crown, set on its face with diamonde, 
the spindle and crown making 750 r.p.m. The spindle is 
fed by means of a hand lever in the direction of the 
drilling. A hole 5ft. deep can be bored without with- 
drawing the spindle or changing the tool. Diamond drills 
can easily be fitted on to any existing light or power plant 
Each machine requires only about 1 hp. Ib is fitted in 
the usual way, either on a tripod stand (in quarries, eto.) 
or on a bracing stock (as in mine galleries). It is necessary 
to run water through the drill head when working, as the 
drilling crown is otherwise liable to choke up and wear 
itself out. If the water supply is insufficient, a filtering 
apparatus can be provided, so that the water can be used a 
second time. In this case only a small hand-pump with 
the necessary accessories is required, as shown in Fig. 2. 


Fig. 2. 


The working expenses vary considerably, according to the 
hardness of the rock, its stratum, and the degree in which 
the drilling affects the crown. Owing to its small weight 
the machine is very adaptable in difficult positions, for by 
dismounting certain parts itis possible to bring down its 
total welght to 182lb. The results which have been 
obtained from actual operations are highly satisfactory. 
The rate of drilling per minute of red sandstone was 2'8In. 
to 4'6in. at an average renewal expense of the drill crown 
per foot 2:12d., power consumed 0'7 h.p., which the average 
length drilled per day per machine amounted to 65ft. to 
82ft. Experiments were carried out on granite, slate, 
marble, limestone, and other rocks with equally satisfactory 
results. It would appear, then, that the Electrical Company 
have succeeded in providing a rock drill which is able to 
drive the hard headings frequently encountered in mines 


that it can be run at a great distance from the source of 
supply, when, for instance, energy is derived from a central 
power station, and the transmission losses do not amount 
to 10 per cent. at a maximum. 


London Traffic.—In our reviews of the first four 
volumes issued by the Commission which sat to inquire 
into the metropolitan traffic problem, and on other occa- 
sions, we dealt exhaustively with the matter. Now 
there comes two more volumes of the report, in which, 1t 
may be safely said, the amount of expert knowledge and 
of original thought is illustrated more strikingly than 
in any of the preceding volumes, The section now issued 
consists of vols. v. and vi, and contains some hundred 
plans and diagrams selected from those furnished to the 
Commission by various witnesses. The plans which have 
not been reproduced are to be preserved for the benefit of 
the London Traffic Board, when that body shall come into 
existence. The creation of this authority cannot be now 
long delayed, after having been so emphatically and clearly 
counselled. The astounding thing is that so important 
a city, with its enormous floating population, should have 
delayed so long before taking action, and have been out- 
stripped in the race by Paris and Berlin, who, unlike 
ourselves, have been conscious of their personality as 
imperial cities, and have followed up their developments. 
In the present section of the report Mr. J. W. Benn, 
M.P., who dealt most lucidly with the tramway situation, 
put in plans to show the tramway position at the time the 
County Council commenced to purchase, and others to 
show the stages of their gradual acquisition, and these are 
valuable for purposes of convenient reference. Others that 
show the schemes of the London County Council killed 
under the “veto” of the metropolitan borough councils, 
afford food for reflection on the effects of Standing 
Order 22. The main substantive proposals of witnesses 
for tramway extension are, however, to be found in 
a plate handed in by Mr. Stephen Sellon., In it 
ig shown the method in which Mr. Sellon advocated 
the tramways in the ‘central area” of London 
should be linked up so as to form a harmonious 
system, and how through communication should be estab- 
lished by joining up all the “dead ends” by connections 
across the bridges. In some cases Mr. Sellon’s suggestions 
were subsequently endorsed by the Advisory Board of 
Engineers, and later by the Commission. Maps of the 
“tube” railways, so far constructed, and of those under con- 
struction and at present proposed, are also included in the 
volumes. Such railways have, it would seem by the 
diagrams furnished by Sir Henry Oakley, little permanent 
effect on the volume of the omnibus traffic overhead. New 
facilities, it is invariably found, create additional traffic. 
In New York, tramways, elevated railways, and subways 
are at the same fare in active competition along certain 
routes. The tramways get the short-distance passengers, 
the elevated those who for a longer journey, to save time, 
will take the trouble to mount the stairs, the subway the 
remainder who for a still longer journey at a still quicker 
rate will not mind the inconvenience of walking half a 
block to the nearest subway station. Andso in Oxford- 
street, the buses get the short-distance travellers and the 
Central London the others. This fact, viewed in connec- 
tion with a plate which shows the daily station traffic on 
the Central London, would seem to indicate that frequent 
stations are neither required by the public nor of profit to 
the railway. There ig now only one further volume of 
the Traffic Commission report to be issued—vol. iv.— 
containing the evidence taken by the Commission in the 
United States and on tke continent of Europe. This will 


and quarries. An advantage which the drill possesses is | be ready for publication in about six weeks, 
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GRAPHICAL DETERMINATION OF THE DIMEN- 
SIONS OF MAGNET COILS. 
BY ©, KINZBRUNNER, 


The determination of the dimensions of field magnets, 
though very simple, involves a few calculations which are 
frequently rather tedious, more especially in the case of 
approximate calculations when a number of calculations 
has to be made before the desired result is obtained. 
During the last two years the author has used curves for 
these calculations, and as he has found them rather useful 


the wire, while the latter again isa function of CN, E, 
and /. | 

Let d be the diameter of the bare wire, then the relation 
between d and d, ean conveniently be expressed by the 
formula | | 


d,-02-1025d. . ... . (7) 


where both d and d, are expressed in millimetres. It will 
be found that this formula gives correct values for double 
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For calculations of field coils the voltage per coil, ampere- 3 -HHHH PEH eee 
turns, and average length of one turn are generally given. 20 B'a H EH | 
Let C N be the number of ampere-turns; A, thocros-| — |i EEE 
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If, however, the winding consists of many turns, a certain Ea BEBE 
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amount is taken up by the insulation of the wires, so that OCAT 


the cross-sectional area of the winding space required for 
the same number of ampere-turne will be larger. 


Generally speaking, ACE B uox ds ode oe. de YQ) 
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cotton-covered wires, which are nearly exclusively used for 
magnet coils. | | 
By combining formulæ (5) and (7) we get 
4 00865 ON 7, o.065 ON! oog . (8) 
Finally, by inserting the value for @,? into formula (6), 
we get an expression for £, containing the known values of 
CN, E, and / only. Thus, 


where £is a space factor which is larger than 1, and the 
value of which depends obviously on the voltage, the 
number of ampere-turns, and the average length of one 
turn. 


—— 
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In order to determine the influence of the average length 
of one turn on the space factor, we assume a constant 
voltage of 10, and plot the space factors as functions of 
the number of ampere-turns for various values of /—viz, 
0'4, 0'5, 0°75, 1, aud 1'25 metres respectively, This is 
done in Fig. 2. From these curves we see that the space 
factor does not vary materially with varying values of /. 
It must farthar be considered that for practical purposes 
| does not vary within very wide limits. In fact, we may 
safely assume that / is seldom smaller than 0'4m., and 


Now, it is clear that if we had a number of curves 
showing the space factor as a function of the above- 
mentioned factors, the whole calculations for dimensioning 
a coll could be very much simplified. Assuming that the 
wires are wound one above the other, as shown in Fig. 1, 
which is generally the case, and which assumption also 
allows for some irregularities in the wire and the winding, 
we can find the winding space by multiplying the number 
of turns by the square of the diameter of the insulated 
wire. Thus 
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From formule (2) and (5A) we get seldom exceeds lm. We may thus take the average of 
50 E | .. | these five curves, and base our future considerations on the 
k= GN Q&? . 2.5... (6) curve so obtained. This average curve is drawn out in 


| Fig. 3 for 10 and 100 volts respectively. The curve for 
any other voltage may be found by interpolation from. 
these two curves, Thus, for plotting a series of curves for 


in which the only unknown factoris d,. This can obviously 
he expressed as a function of the cross-sectional area of 
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any other voltage, it is necessary to determine the values | polation. 


Each curve is drawn in two parts, the scale of 


of k for two voltages only, as the others may then be | the upper curves being 10 times that of the lower curves. 


plotted directly. Table A contains these values for 10 

and 100 volts respectively and for various ampere-turns. 
TABLE A, 
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The application of these curves. a now be shown on an 
example. 


Example —C N = 4,000 ; E=100; l=0'8m.;c=1. From 
the space factor curve we find Z= 2, which gives a winding 
space of 8,000 square millimetres, while for £—2 and /— 0:8 
the cross-sectional area of the corresponding wire is 0:645. 
Thus all the data for this coil may be found without calcula- 
tion. To check these results we must first find the resistance 
of the coil. The nearest diameter corresponding to an area 
of 0:645 square millimetre is 0'9 millimetre bare, and 
115 millimetres insulated. Of this wire 6,070 turns could 
be wound on an area of 8,000 square millimetres, the total 
resistance of the wire being 15lohms. Ata voltage of 100 
à current of 0°66 ampere would flow through this coil. This 
would make 4,006 ampere-turns. The inaccuracy is thus 
quite insignificant, being less than 0:2 percent. The actual 
current density is 1:02, or 2 per cent. in excess of what it 
should be. This is due to the negligence of the influence 
of / on the space factor. 
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These figures correspond with the curves in Fig. 3, while 
in Fig. 4 the curves are drawn for 10, 25, 40, 55, 70, 85, 
and 100 volts respectively, and for 225-10,000 ampere- 
turns. 

The application of these curves is obvious. For any 
given number of ampere-turns and voltage the space factor, 
and thus the winding space required, may be found imme- 
UR VOL; For example, let be 


CN=5,000, c-10, E=40, 


then from the corresponding curve we find that % is equal 
to 1°7, so that for this coil 


A- 9 eo 9,000 4.7 — 8 500mm’, 


To did now the "n of the wire for thls coil, we 
would have to use formula (5). We may, however, make 
use of the fact that the ordinates of the space factor curves 
intersect the latter at equidistant points, and may plot a 
second series of curves which indicate the cross-sectional 
areas of the wires for various values of /. 

In Fig. 4 five of these curves are drawn—viz, for / 
equal to 0'2, 0'4, 06, 0'8, and 1'0 metres respectively. 
Intermediate values may again be obtained by inter- 


It will thus be seen that for the usual calculations these 
curves may be used with advantage and a very} fair degree 
of accuracy. | 


WASTE IN INCANDESCENT ELECTRIC LIGHTING, 
| AND SOME SUGGESTED REMEDIES.* 
BY GEO. WILKINSON, MEMBER, 


The supply of electricity for lighting purposes is, and 
must remain, the backbone of business, so far as most 
electric generating works are concerned, and the loss of 
the lighting load would, in many instances, mean closing 
the works, while to stations supplying mainly electrical 
energy for power purposes, the loss of their lighting load 
would probably have the effect of raising the cost of 
operation to such an extent as to more than fill the margin 
of economy which electric power has over rival methods of 
power distribution. During the last few years many 
improvements have been made in arc lamps; their already 
high efficiency has been increased, while first cost and cost 


* Paper read before the Leeds Local Section of the Institution of 
Electrical Engineers, 
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of operation have been so reduced that their field of appli- 
cation has widened, and their use is likely to extend 
largely. Nevertheless, the major portion of electric light- 
ing is, and will continue to be, carried out by means of 
incandescent electric lamps, of which probably over 95 per 
cent. are carbon-filament lamps, the small percentage 
remaining being made up of Nernst, tantalum, osmium, and 
incandescent vapour lamps. | 

Every enterprising station engineer, in order to secure a 
healthy growth of business against increasing competition, 
diligently seeks to reduce hls cost of produetion and dis- 
tribution. Labour-saving appliances—such as fuel and flue- 
gas testing instruments, superheaters, improved forms of 
steam and electric generators, better methods of conversion 
and distribution, together with a more intelligent idea as to 
the effect of load and diversity factors—have done much 
towards reducing these costs (allowing a corresponding 
decrease in the tariff charges to consumers), and yet finality 
in this direction, even with our present methods and 
knowledge, still lies some distance in the future. 

The average prices obtained per unit in Great Britain 
(omitting exclusively tramway undertakings) during 1904 
and 1905 were as follows : | 


/— ——- Year ending-————, 
March, 1904, March, 1905. 
Limited liability undertakings .........2... 426d,  ..... 4'06d, 


Municipal undertakings .—.........-.—-—  ó'08d. 6:028. 
PoINTs RELATING TO WASTE AND EXTRAVAGANCE, 


It is when we get beyond the meter fixed on consumers’ 
premises which marks the boundary of the supply under- 
takers’ authority and jurisdiction that waste and extrava- 
gance take place. This is mainly due to the use of 
incorrectly graded and inefficient lamps, and the persistent 
use of lamps after they have become blackened on the 
inner surface of the glass bulb. So marked is this lament- 
able waste, and its effect upon the future of electric lighting 


is so serious, that it is high time some definitely concerted. 


action was taken by the supply authorities throughout the 
country todeal effectively with the matter, and to educateevery 
consumer so that he may know how to get efficient electric 
_ lighting at a reasonable cost. Electrical engineers have too 
long considered themselves simply producers and purveyors 
of electrical energy, and have not concerned themselves 
with the problem of turning a minimum amount of elec- 
trical energy into à maximum of lighting power, the con- 
sequence being that many a user is paying for double the 
amount of electrical energy for lighting he ought to pay, 
 &nd not a few lucrative electric light consumers have, 
regardless of health considerations, gone back to the use 
of gas. Gas companies have not been slow in taking 
advantage of our carelessness in this matter : they recognise 
that their customers want a good light on à minimum con- 
sumption of gas. This they insure for them by installing 
in their showrooms the most efficient gas-lighting appliances, 
and by taking steps to make such appliances known to gas 
consumers; also they take good care to imitate electric 
lighting as closely as possible in their design and arrange- 
ments of fittings. The effect of this enterprising polley 
is to be seen in most towns, especially in the business 
quarters, where numbers of shops which a short time ago 
were illuminated exclusively by electric incandescent lamps 
are now mainly lit by the incandescent gas mantle, the 
front window showcases being alone reserved to the electric 
lamp, partly to give an air of superiority to the establish- 
ment, and, chiefly, to avoid steaming of the windows and 
the risk of fire to the closely-packed goods. Thus the 
long-hour lamps go to the gas company’s credit, and the 
short-hour unprofitable lighting to the electrical under- 
takers. A similar undesirable process is going on in 
private residences, especially of the smaller class, where for 
economy the kitchen and back portions of the house are 
given over to the unhealthy gas mantle or oil lamp, the 
front hall and entertaining rooms being reserved to the 
electric incandescent lamp. To show an urgent need for 
attention on the part of engineers to the points raised, I 
set forth a few of the many cases which have come under 
my personal notice during the last few months, 

(a) Public Building —Eighty 32-c.p. British-made 100- 
volt lamps, taking an average of 170 watts each. The 
light in this case was exceedingly unsatisfactory, owing to 


drop in pressure, and, by putting in 16-c.p. lamps certified 
by the Corporation (as hereinafter explained), the light 
was improved and the current consumption very greatly 
reduced, 


(b) Private House.—Consumer using 8.e.p. British-made 


lamps, giving in one case only 2'1 c.p. at 11 watts per 


candle, and another 3'2 c.p.at 8 watts per candle; also 
one 16-¢.p. giving 8°9 c.p. at 6°6 watts per candle. 

(c) Four special 16-c.p. 200-volt foreign lamps, sent for 
test, dropped from 16 c.p. to 7 c.p. in less than 100 hours. 
These might have been used on consumers’ premises with 
disastrous results. 

(d) Private House.—Consumer found to be using 230-volt 
lamps on a 200-volt circuit. 

(e) Private House.—Consumer found to be using 24-c.p. 
lamps taking 30 watts each, or 12 watts per nominal candle 
at 200 volts, Actual candle-power given by the lamps was 
five on photometric test. 

(f£) Shop.—Nominal 8-c.p. lamps, giving 5'5 c.p. and 
taking 6°6 watts per candle. 

The following cases have been given to me by engineers 
of other electrical undertakings: ln the public buildings of 
a large city in Scotland, the British-made lamps from a 
number of tests made were found to be taking an average 
of 8°29 watts per mean horizontal candle-power and 9'14 
watts per mean horizontal candle-power in the case of Con- 
tinental-made lamps. Investigations made in a leading 
manufacturing city in Yorkshire show an average of 7°6 
watts per mean horizontal candle-power in the case of 
foreign lamps, and 7°03 watts per mean horizontal candle- 
power in the case of British-made lamps. Tests made on 
8-c.p. and 16 c.p. lamps in stock in the same city showed a 
variation of from 2°98 to 5°67 watts per mean horizontal 
candle. Investigations in one of the chief cities in Lancashire 
on new 16.c.p. lamps held in stock by the Corporation showed 
a variation of from 3'25 to 8 watts per candle, with a 
variation in candle-power on standard voltage from 10} to 
20 candles. 

I do not suggest that the lamps in all the above-cited 
cases are necessarily bad lamps, but they are certainly 
wrongly graded and marked. These are only a few 
instances, and I am convinced that in many towns the cost 
of electric lighting is greatly increased to the consumer, 
due to errors in the grading and marking of lamps. So 
far as I can ascertain, it appears to be the general practice 
amongst lampmakers to sell lamps marked with a nominal 
candle-power but actually giving considerably less than 
that marked on the bulbs. 


SUGGESTED REMEDIES, 


Legislative. —Clause No. 18 of the 1882 Electric Lighting 
Act (see Appendix No. 1) should be immediately abolished, 
and à new clause substituted, giving the electricity supply 
undertakers right of supervision over the lamps used on 
their supply mains, and the right to refuse to supply 
customers using wasteful lamps. In my view this desirable 
supervision can be exercised without the undertakers 
taking the lamp trade from the local contractors; such a 
step on the part of municipalities would be an unwarrant- 
able and unfair interference with the business of private 
tradesmen in the district. The assumption of the lamp 
trade by the electricity supply undertakers would mean 
a serious loss of business to all the local firms, and in 
numbers of cases the local tradesman would be compelled 
to close his business through lack of trade, as the lamp 
supply business is to the local contracting electrical engi- 
neers very much what the repairing business Is to the boot 
and shoe seller; if they cannot retain it, their business 
would no longer be remunerative, and the district would 
soon be minus the class of persons who are the best 
canvassers for the electric supply business, and who do the 
canvassing free of charge to the undertakers. l 

Local Precaution —I have, in co-operation with the local 
contractors in Harrogate, developed a system of control 
over the lamps used in the supply mains, which, while it 
secures to the Corporation the control referred to, leaves 
the contractors the benefit of their trade in lamps, and puts 
no restriction upon them as to what make or class of lamp 
they supply to their customers. It is desirable that we 
should have legal powers to compel contractors to supply 
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exclusively lamps approved by the supply authority; ab 
present we are able to get a written undertaking only, and 
depend upon the contractors to abide thereby honourably. 
In Harrogate such undertaking appears to be quite suffi 
elent at present to effect what we want. 


Lamp Specification, —T welve months ago I drew out a 
specification (see Appendix No. 2), which was issued to all 


lamp manufacturers supplying lamps to the district, with 


the intimation that in future lamps would not be certified 
for use on the Harrogate supply mains which did not come 
Within the specification both as to candle-power and 
wattage. The result of the specification was that many 
grosses of lamps of all makes were returned to the manu- 
facturers from Harrogate. Considerable feeling was 
manifested on the part of several manufacturers, due to 
the constant refusal of lamps ; now, however, they appear 
to have settled down to comply with our requirements, and 
very few lamps which are now sent for certification fail to 
pass the required tests, and the consumer has already begun 
. to feel the benefit of their improved efficiency. We have 
numbers of instances where the accounts have decreased 
since certified lamps were used, and the ultimate result is 
bound to be an increase of business accruing to the 
electricity department.  — 

Notices to the Consumers.—A notice is attached to the 
quarterly account calling the attention of the consumer to 
the importance of using exclusively lamps certified by the 
supply authority, and warning him against buying lamps 
from casual travellers (sea Appendix No. 3). 


MUNICIPAL ELECTRICAL ASSOCIATION. 


The question of the efficiency and grading of lamps has 


recently been taken up by the Municipal Electrical Associa- 
tion, and a more comprehensive and detailed specification 
than that seb forth in the appendix has been drawn up, 
but its issue to the members of the association is postponed 
at the request of the Physical Standards Sub-Committee 
of the Engineering Standards Committee, and the Municipal 
Electrical Association has elected Mr. C. D. Taite and 
myself as their representatives on this sub-committee. This 
committee has gone into the question of lamp efficiency 
and grading in great detail, have had careful tests carried 
out by various lamp manufacturers, and have held an all-day 


conference with the representatives of the manufacturers, 


and their deliberations are now approaching completion. 
Doubtless the effect of the Municipal Electrical Assocla- 
tions’ recommendations, when issued, will be beneficial to 
all parties concerned, and especially to the consumers. It 
is difficult, however, to see how the full benefit of these 
proceedings can be felt until Clause 18 of the 1882 Electric 
Lighting Act is annulled or modified. It is to be hoped 
that concerted action will at once be taken by the supply 
undertakers in this direction. . 

Drop in Candle- Power and Life Tests—It is usual in 
ordering lamps from manufacturers to specify the 
maximum drop in candle-power allowable after the lamps 
have been on circuit a stated number of hours at the 
standard voltage marked upon the lamps. The specifica- 
tion generally fixes a maximum of 20 per cent. drop in 
candle-power on a 400 or 600 hours’ run. In making 
this test a maximum rise in pressure of 2 per cent. 
should be allowed, as closer regulation is not obtained on 
public supply mains. A difficulty presents itself in the 
length of time required to verify the drop in candle-power; 
very few makers or dealers will consent or can afford to 
lay large stocks of lamps aside for five or six weeks while 
drop in candle-power and life tests are being made on 
sample lamps drawn from each consignment; the con- 
sequence is that these important tests are almost entirely 
neglected, and in the writers opinion large numbers of 
lamps are continually put on circuit which blacken 
prematurely and bring discredit upon the industry. 
Experiments which I have made show that a very thin 
film of deposit on the internal surface of the glass bulb 
serves to reduce the light by 50 per cent., and a lamp loses 
two-thirds of its original candle-power before it gets to the 
condition commonly accepted as “black.” The lamp 
merchants should rigidiy insist upon the makers submitting 
& percentage of each batch of lamps to an independent and 
recognised authority for drop in candle-power test; such 


lamps being selected promiscuously from the bulk; and the 
maker should furnish a certificate setting forth the results 
of such tests. A life test is not nearly so important as the 
drop in candle-power test, and lamps which show good 
results on candle-power after the specified number of hours 
may generally be accepted as satisfactory on the score 
of durability. It is better to use lamps with largo 
glass bulbs, as the internal blackening process is 
thus spread over a greater area, and is, therefore, 
thinner, presenting less obstruction to the light. This 
view is confirmed by the rapidly increasing use of lamps 
with large spherical bulbs, which do not reveal the blacken- 
ing process nearly as quickly as the ordinary sized glass 
bulbs. It is of great practical importance that drop in 
candle-power tests should be considerably shortened by 
employing a pressure higher than the standard working 
pressure for, say, 150 to 200 hours. "This will decrease 
the expense and inconvenience of keeping back lamps 
during the weeks at present absorbed in making these tests. . 
Fortunately, the time can be shortened to about 150 hours 
by applying a slightly increased uniform pressure, but this 
mebhod at presentis followed by only one or two British 
firms. It is, however, common in America, and will 
doubtless become regulation practice everywhere in the 
near future. 


Equipment of Local Lamp-Testing Room.—Thelarge numbers 
of lamps which are likely to be submitted for test in all 
local centres where lamp supervision and certification is 
adopted, and the small charge which can be made per lamp 
(5d. in the case of Harrogate), necessitate expeditious 
methods, giving reliable results. The writer has experi- 
mented in many directions and with many instruments 
before arriving at a fairly expeditious, reliable, and 
simple method, employing current derived from the 
ordinary supply mains. The equipment Is as follows: 


Wattage Measuremenis,—The method employed entails 
the use of à standard voltmeter and a small hand-regulated 
booster (or sliding resistance in the case of direct currents), 
by means of which the volts are adjusted to and main- 
tained at the extra pressure marked upon the lamps. 
After the pressure adjustment is made each lamp is in 
turn inserted into a lamp -holder connected with a 
standardised dead-beat wattmeter, the resultant reading in 
each case being recorded in ink pencil upon the brass cap 
of the lamp. "They are then placed in light baskets and 
passed on to the photometer. Any lamps falling outside 
the specified wattage limits are placed on one side for 
return as unsatisfactory. 


Photometric Measuremenis,— The photometer scale consists 
of a wooden bar 22in. wide by jin. set on edge and mounted 
upon a 2in. by Zin. horizontal base, which projects on each 
side of the scale-carrying bar, and forms a runway for the 
standard lampholder, the lampholder for lamps under test, 
and the intervening spot box, all of which are mounted 
upon wheels, and are furnished with screw clamps to secure 
them in any required position upon the scale bar. The 
scale is of varnished paper, glued upon the face of the 
scale bar, and graduated on each side of a zero line in 
the centre of the bar, directly in candle values, so that the 
illuminating power of any lamp can be read off at once 
without calculation of any kind; the scale is an open one, 
and is graduated up to 70 candles on each side of the zero 
centre line. The photometer head is of the ordinary 
grease-spct type, provided with screens, so that the 
operator’s eyes are shielded from the glare of the light 
standard and lamp under test. It is permanently clamped 
at the zero mark on the photometer bar. In cases where 
lights of different colours are being prepared a flicker head 
is substituted. The light standard is placed and securely 
clamped on the left of the spot box in such a position on 
the scale as to give an 8 c.p, 16 c.p, 32 C.p., or other 
definite illuminating value upon the side of the grease spot. 
The lamp under test is plaeed in a lampholder upon a 
moving carriage on the other half of the scale, this holder 
being rotated at about 200 r.p.m. by means of a small 
motor and worm gear carried on the moving carriage and 
controlled by a switch near the operator. A standard volt- 
meter with illuminated dial is placed immediately over the 
photometer head, and à small booster adjusted by a screw 
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motion (or sliding resistance in the case of direct 
currents) is located under the bench carrying the photo- 
meter, 80 that the operator can with facility maintain the 
exact standard electrical pressure. 

Standard of Light.—I strongly condemn the general use 
of pentane or any other fiame standard. They are very 
difficult to manage, and vary in illuminating effect from 
time to time according to atmospheric and other conditions. 
Good pentane is difficult to obtain, still more difficult to 
keep, and it is expensive. Ordinary incandescent lamps 
which have been “aged” until their illuminating power 
becomes stable should be selected and sent to the National 
Physical Laboratory to be standardised at a declared voltage, 
and the position in which they are standardised should be 
carefully marked upon the glass bulb near the cap. These 
lamps then form reliable standards of reference, from which 
sub-standards can readily be obtained for use on the photo- 
meter by the lamp-testing assistant; thus the original 
standards being little used do duty for a long period and 


seldom require restandardising. The operator in the photo- 


meter room has his lamps already marked for wattage on 
the caps, as before explained, and after a little practice he 
is able to take the photometric values very quickly; he 
is then in possession of all the data to enable him to 
détermine if the lamp complies with the specification. 
Lamps which pass are placed apart irom those which 
fail to pass, and they are finally stamped upon the glass 
bulb by means of a rubber stamp and etching fiuid, 
with the word “CERTIFIED” and the initials or crest of 
the authority certifying same. This stamping operation is 
_ accelerated by slightly warming the lamp bulb in a spirit 


lamp before the stamp is applied. The equipment described | 


is nob expensive, and it Is not too delicate for a youth of 
ordinary intelligence to use. The average rate of testing, 
including every operation, is about four dozen lamps per 
hour, and there appears to be no good reason why in 
regular work the rate should not be increased to six dozen 
per hour. 

PRESSURE REGULATIONS. 

It is little, if any, use insisting on manufacturers supply- 
ing more efficlent incandescent lamps unless some serious 
effort is made to maintain a uniform pressure upon the 
electricity supply mains. The present low average efficiency 
is, at least in some measure, the result of bad pressure 
regulation on the supply network, which is destructive to 
high-efficiency lamps, causing premature blackening on the 
inner surface of the glass bulbs and shortening the useful 
life of the lamps. Many lighting circuits are unfit to 
supply any lamps of higher efficiency than “ traction” 
lamps, while numbers of supply networks are badly laid 
out and so stinted of copper that it is necessary to maintain 
abnormal pressure at the feeding centres during heavy 
loads in order to produce a satisfactory light in the remote 
districts. Lamp manufacturers, in guaranteeing the number 
of hours a lamp will operate before the candle-power drops 
20 per cent. of its initlal candle-power, stipulate that the 
voltage of supply shall be kept within narrow limits 
. difficult to realise in practice, bub inasmuch as a small 
increase in pressure greatly accelerates the blackening of 
the lamp bulbs, an approximately uniform pressure should 
be continuously maintained by some type of automatic 
apparatus. The too common practice of trusting to hand 
regulation should be abandoned, as it is at least both 
spasmodic and unreliable. | 

The accompanying pressure diagrams are exact repro- 
ductions from the pressure recorder charts of 10 of the 
most important towns and cities in Yorkshire, five having 
a direct current and five an alternating supply. No. 2, 3, 
and 4 of the direct-current stations and No. 3 of the 
alternating-current stations carry a traction load in addition 
to the lighting load. I am not at liberty to name the 
towns where these pressure charts were produced, excepting 
No. 5 of the alternating-current charts, which is an ordinary 
chart taken in the centre of the distribution system in 
Harrogate, and its uniformity is secured by the use of 
automatic pressure regulators at the generating works. 
Many of the charts show very irregular pressure regulation. 
The direct-current stations are the worst sinners in this 
respect, and, in my opinion, the first step towards obtaining 
more efficient and economical electric lighting must be 


taken by the station engineers themselves by greatly 
improving their pressure regulation, and until this is done 
it is useless to call for more more economical lamps. 
Doubtless recently obtained motive-power loads which are 
supplied from the lighting distribution mains have in some 
instances rendered the already unsteady pressure much worse, 
and to sacrifice the steady pressure necessary for good 
lighting in order to pick up a few motors is questionable 
policy. Circuits for the supply of power should be separate 
from those supplying light, when the fluctuations due to 
varying and erratic power load will not have a prejudicial 
effect upon the lighting. Regard should be paid to the 
fact that carbon filaments have a negative characteristic— 
i.c, the higher the temperature the less their resistance—and 
until filaments having a positive characteristic come into 
general use uniform electrical pressure for lighting must 
remain a factor of prime importance. 
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No. 5, Nev. 4th, 1005 

Pressure Charts. Note.—Current for electric traction is also supplied 

from direct-current stations Nos. 2, 5, and 4, and from alternating- 
current stations. ^" 

Modification of System —The system of testing and 
certification outlined in this paper is suitable for districts 
in which there is a large number of small consumers who 
purchase their lamps in small lots from local dealers. 
Large users who buy thousands of lamps at a time would 
probably be satisfied by having a certain number of lamps - 
tested out of each consignment received ; the acceptance 
of the bulk being contingent upon the tested lamps turning 
out satisfactory. 

Before concluding, I desire to mention a few other types 
of incandescent electric lamps which are coming into active 
competition with carbon-filament lamps. Of these the 
best known and largest is the 

Nernst Lamp.—The experiences of engineers with this 
type of lamp is very conflicting ; some appear to get satis- 
factory and economical results, others complain of rapid 
fall in candle-power and short life of filament. It would 
be interesting in the latter cases to examine the pressure 
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charts. The Nernst lamp, notwithstanding the steadying 
effect of the wire compensator, is very sensitive to fluctua- 
tions of voltage; economical and good average duration 
of candle-power and life can only be obtained on steady 
voltage. The manufacturers state that on direct-current 
circuits it is important that regard should be paid to 
polarity, while numbers of users state polarity may be 
disregarded provided the polarity is not changed after the 
lamp is once placed on circuit. 
the filaments should be run for at least 12 to 16 hours 
when first put on circuit, in order that the filament may 
get into a stabie condition, and lamps which survive this 
preliminary run are likely to have a life of satisfactory 
duration; it would be interesting to know how far these 
statements are confirmed by extended experience. The 
question whether the lamps last better on alternating or 
direct current circuits is one on which there are strong but 
divided opinions, and very little, if any, reliable evidence. 
The writer has found the burners last well on both direct 
and alternating current circuits, but in each Instance auto- 
matic pressure regulators are used which keep the voltage 
variation within 2 per cent. In street lamps the average 
has been close on 500 hours per burner. For street-lighting 
the B and D type of burner are of very little use, as they 
cannot be depended upon to light up on a cold or stormy 
night, due to the filaments being below the heaters; also 
the heaters are particularly frail and liable to break. The 


N 
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A Opal Reflector; B, Three-pronged Clip attached to ring supporting 
reflector and carried by three hangers; C, Opal Cup, clipped B, 
three prongs, termed ‘diffuser’; D, Clear Glass Cylinder, termed 
‘draught excluder.” 


| 


A-type lamps, on the other hand, will light up within a 
minute on the coldest night, and the 100-watt A-type 
filament, due to its superior conformation, gives approxi- 
mately 50 per cent. more light on the roadway than 
the 100-watt D-type burner, which has a U-shaped fila- 
ment. A-type lamps are, however, expensive, and the 
writer has adapted the A-type burner to the D-type 
body, whereby the cost is reduced to less than half that 
of the A-type lamp, while the lighting efficlency of 
the A-type lamp is obtained. This has been recognised by 
the Nernst lamp manufacturers, who are now arranging to 
put a lamp of this type on the market, which for con- 
venience I have designated the AD type. The A D-type 
lamp put into clear well-shaped glasses and supplied with 
current at 1d. per unit is in successful competition with 
the gas mantle for street-lighting in several towns, and 
their use in this way will doubtless rapidly increase in 
the near future. By careful photometric measurements 
the writer finds the Nernst lamps, in clear globes, give a 
greater amount of light pro raia on the amount of elec- 
trical energy than “ Midget” arc lamps furnish; probably 
on a time test, however, the Nernst lamps would fall in 
candle - power to a greater extent than the arc lamp. 
Nernst lamps-—especially the B and D types—are badly 
designed from a light-giving point of view: the opaline 
globes, especially the pear-shaped pattern, obstruct a great 
amount of light, and there is no means of placing a 


Again, it is stated that 


reflector in an effective position, Recognising this, the 
writer designed and patented the modifications illustrated 
herewith, and has obtained thereby a wonderfully improved 


lighting effect, as shown by the certificate following the 


illustration : 


Westminster Electrical Testing Laboratory. © 
(The Electrical Testing Laboratories, Limited.) 
| York Mansion, 
Chief Electrician, York-street, 
Lancelot W. Wild, A.M.LE.E, Westminster, 


This is to certify that we have tested for candle-power 
at all angles below the horizontal a 200-volt quarter-ampere 
Nernst lamp—firstly, when fitted with your diffuser and 
reflector ; and, secondly, fitted with the ordinary alabastrine 
pear-shaped globe. The following results were obtained : 


Angle below the horizontal, With diae N globe 
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9 13 6 mg 0-04 one -Ont oore 9 0-0 0.000 0,004 9-924 9-000 0 00€ 60:5 oom 17:0 
Mean hemispherical candle-power...-.-.—.—  $8'6 even. -29°0 
Watts: 51'2at 200 volts .—..—.. lees — ——— HR 
Watts per mean hemispherical candle-power 1'525 ...... 1°76 


For and on behalf of Westminster Electrical Testing 
Laboratories, 
(Signed) 

Dec. 29, 1904, 


It will be seen from the above figures that below the angle 
of 20deg. from the horizontal, which includes all the useful 
lighting area, the mean spherical candle-power shows an 
efficiency of one candle per watt—a result unapproached by 
any other electric lamp of small candle-power. 


Vacuum- Tube Lighting —Some good examples of this 
system of lighting can be seen operating in business 
premises along Broadway, New York, notably at the office 
of the New York World, which is illuminated by one tube 
86ft. long, running round the office and fixed beneath the 
ceiling cornice ; lighting tubes of this class are in operation 
up to 155ft. long. They are operated by extra high- 
pressure alternating current, ranging from 5,000 volts 
upwards, produced by a transformer enclosed in an earthed 
metal box ; the light produced is soft and agreeable, and 
is a near imitation of daylight; the intensity of light can 
be regulated from a faint glow to 20 or more candles per 
foot of tube, which tubes are about 1#in. diameter. The 
illuminated tube can be looked at without inconvenience to 
the eye, and it appears as though it were a long cylinder 
of densely white smoke. The light radiating from such a 
large surface area gives a very perfect diffusion, and a 


LANCELOT W. WILD, Chief Electrician. 


practically **shadowless light” resulis. No mercury is used 


in these tubes, and the makers claim an efficiency as high 
as 14 watts per candle, including transformer loss, and 
state that the life of the tube is “ almost unlimited.” Very 
little information is available about this form of lighting. 
I cannot find that there are any of these lamps in Great. 
Britain, but the American examples are strikingly effective, 
and the method is worthy of more attention than it obtains 
at present. Probably the ultimate form of electric light- 
ing will be by means of incandescent vapour, of which the 
well-known mercury vapour lamp forms an unsatisfactory 
and crude example. 

This paper is already too long, and I therefore pass over 
the osmium, tantalum, and other new types of electric 
incandescent lamps, which are still in their experimental 
stage, and unsuitable for the ordinary working pressures 
of town lighting circuits. 2n | 


APPENDIX. l 
No. 1.—Electric Lighting Act, 1882. 
18. The undertakers shall not be entitled to prescribe 
any special form of lamp, or burner, to be used by any 


company or person, or in any way to control or interfere 
in the manner in which electricity supplied by them under 
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this Act, and any license, order, or special Act is used: | No. 3—How to Use Electricity Economically for Lighting 


provided always that no local authority, company, or person 
shall be at liberty to use any form of lamp or burner, or 
to use the electricity supplied to them for any purposes, or 
to deal with itin any manner so as to unduly or improperly 


interfere with the supply of electricity supplied to any | 


other local authority, company, or person by the under- 
 takers, and if any dispute or difference arises between the 
undertakers and any local authority, company, or person 
entitled to be supplied with electricity under this Act, or 


any license, order, or special Act as to the matters afore- 


said, such dispute or difference shall be determined by 
arbitration. 
No. 2.—Lamp Specification. 
35, Swan-road, Harrogate, Feb. 14, 1905. 
INSTRUCTIONS RE LAMP TESTING, 
- General Regulations, 


All lamps tested must be delivered to 33, S san-road, 
and, after test, must be taken away by the owners. 

All lamp-testing fees must be paid before the lamps 
are removed by the owners, unless special arrangements 
have been previously made. | 

An official receipt, on the printed form, must be given 
for all moneys paid in respect of lamp testing. 

A delivery note must accompany all batches of lamps, 
stating clearly the number of lamps, candle-power, and 
voltage.  — l 

All lamps will be tested at the pressure marked on them. 

The Corporation do not hold themselves responsible for 
any lamps broken in testing, but all reasonable care will be 
taken to prevent any lamps being broken. 

Lamps which pass our tests will be stamped : Rs nol 


and only the lamps so stamped are satisfactory in candle- 
power and efficiency. It must, however, be distinctly 
understood that our certification is no guarantee of the 
life and durability of the lamp. 


Wattage Tests, 


Two and a half candle-power lamps are not recommended, 
as they have been found to be very inefficient. : 


100-Volt Lamps. 


A nominal 5-c p. lamp will not be certified if the watts 
consumed are above 26. 

A nominal 8-c.p. lamp will not be certified if the watts 
consumed are above 34. 

A nominal 16 c p. lamp will not be certified if the watts 
consumed are above 66. | 

A nominal 32-c.p. lamp will not be certified if the watts 
consumed are above 150. 

200-Volt Lamps. 

A nominal 5¢.p lamp will not be certified if the watts 
consumed are above 28, | 

A nominal 8 c p. lamp will not be certified if the watts 
consumed are above 36. 

A nominal 16-c.p. lamp will not be certified if the watts 
consumed are above 68. | 

A nominal 32-c p. lamp will not be certified if the watts 
consumed are above 140, m 


Candle-Power Tests 


Note.—Lamps are tested in the horizontal plane, and 
the mean of two readings taken at right angles is the 
assumed candle-power. | 

Five candle-power lamps will not be certified if their 
actual eandle-power is below 4 or above 6:5. 

Hight eandle-power lamps will not be certified if their 
candle-power is below 7 or above 9, or if the watts con- 
sumed per actual candle-power exceed 4 for 100-volt 
lamps, or 4'25 for 200-volt lamps. 

Sixteen candle-power lamps will not be certified if their 


actual candle-power is below 14 or above 18, or if the 


watts consumed per actual candle-power exceed 3°75 for 
100-volt lamps, or 4 for 200-volt lamps. 

Thirty-two candle-power lamps will not be certified if 
their actual candle-power is below 28 or above 36, or if the 
watts consumed per actual candle-power exceed 3'75 for 
100-volt lamps, or 4 for 200-volt lamps. 


poration, | 
certificate relates to efficiency only, and not to durability. 


are in vacuo, 


Purposes. 
The following short notes are offered for the information 


and guidance of our customers : 


Your bills may often be considerably reduced by paying 


attention to your lamps and using only efficient ones. 


Do not purchase from casual travellers, but from trades- 


men who have a reputation to maintain. 


See that each lamp is certified and marked by the Cor- 
Local tradesmen stock such lamps, but the 


Your lamps should be guaranteed for a life of at least 
500 hours, with a loss of candle-power not exceeding 20 
per cent. 

Do not use lamps after the globes are blackened ; this is 
wasteful, 

A clear 8-c.p. lamp will give as much light as a 16-6.p. 


when blackened, and at about half the cost. 


Examine your meter card every month ; or, better still, 
read your meter regularly, and if you observe an unaccount- 
able increase, and cannot find an explanation, ask us to 
help you. We keep a staff for this purpose, and are always 


glad to assist our customers. 


Gro. WILKINSON, M.I.E.E, M.I M.E, 
Electricity Department, Engineer and Manager. 
55, Swan-road, Harrogate. 


NOTE ON THE USE OF THE BOLOMETER AS A 
DETECTOR OF ELECTRIC WAVES.* 
BY LIEUTENANT C, TISSOT, BREST. 


It is several years ago since I carried out à number of 
experiments in all respects analogous to those of Mr. 
Duddell by taking observations with a sensitive thermo- 
detector placed in circuit with the receiving aerial. The 
apparatus which I used in my experiments is a kind of 
bolometer which enables one to record the variations of 
resistance of a very fine metal wire produced by very small 
changes in temperature in a similar way to the arrangement 
of Langley. The principal object of these experiments was 
the investigation of the conditions of resonance in the aerial 
systems, but occasionally they resulted in my observing 
phenomena identical with those which have been pointed 
out by Messrs. Duddell and Taylor. It may, therefore, be 


of interest to describe my unpretentious experiments, and 


in so doing I propose to allude only to those particular 
points which appear to be common to both series of 
investigations, and not to deal either with questions of 
resonance, frequency, or damping. 

The principle of Langley’s bolometer is well known. 
Two fine metal wires are inserted respectively in the 
two arms of a Wheatstone bridge. A variation in tem- 
perature of one of the wires produces a variation in its 
resistance which is indicated by the bridge galvanometer, 
the bridge having been previously balanced. In applying 
the bolometer to the detection of electric waves it is 
necessary to ensure the complete heat isolation of the 
bolometric arms, and, on the other hand, to localise the 
action of the waves in one arm only. To effect this, the 
arms, which are straight and very short—1'5em. of 10 p 
diameter platinum wire, in the most sensitive models—are 
brought very near to one another within the same 
enclosure. In one of the types employed these arms 
The case in which they are contained 
is made as small as possible and is enclosed in two 
successive coverings of silver-plated brass, between which 
is a very thin alr space. The whole is immersed in a 
small vessel filled with water. In another model the heat 
isolation is obtained in a more simple manner by means of 
a Dewar vacuum vessel. According to the kind of measure- 
ments for which the apparatus is intended, two different 
methods are employed for localising the effect of the wave. 
In one of these methods, similar to that employed by 
Rubens, each arm of the bolometer is formed by four 
exactly equal pieces of wire arranged in the form of a 
bridge (Figs. 1 and 2). The balancing resistances of the 


* Communication to the Institution of Electrical Engineers. 
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bridge are either of German silver or platinoid, and are 
immersed in petroleum. The balancing of the main bridge 
is performed by means of a slide wire of large diameter. 
The aerial and the earth connection are attached at p'p and 
q to that diagonal which is not in the circuit of the main 
bridge. The apparatus can be calibrated direct by a con- 


tinuous current and can be used as a wattmeter (the | 


resistance being known and the self-induction negligible). 


The method employed for taking the measurements consists | 


in the observation of the permanent deflection of the 
galvanometer of the main bridge under the action of the 
waves received during a suitable time. The aerial and the 
earth are removed, and there is connected in their place a 
source of direct current capable of supplying the required 
current to the bolometric bridge, m n p q, so a8 to produce 
the same deflection of the galvanometer of the main bridge. 


Resistance 


Fic. 1. 


Since it is necessary that the unbalancing of the main bridge 
shall be solely due to the heat developed in the auxiliary 
bridge, m n p q, an external means of adjustment (a kind 
oi slide wire) was added to the bolometric bridge 
in order to be able to realise exactly the desired 
conditions. These are obtained when the galvanameter 
deflects in the same direction and exactly to the same 
amount on reversing the direct current ia the auxiliary 
bridge. 

The other method of localising the effect of the waves 


consists in inserting between the bolometric arms, each of | 


which are formed of a single piece of wire, suitable ironless 
choking coils, of dimensions previously determined by 


experiment. The aerial and earth are then connected as 
Balancing 
resistances 
Auxiliary 
ridge 


Battery 
Fig. 2. 


Rheosta.t 


shown in Fig. 3. The sensibility of these arrangements 
depends, of course, upon that of the galvanometer 
employed. For moderate degrees of sensibility a d'Arsonval 
dead-beat galvanometer was used. The apparatus is then 
suitable for use on board ship. Where extreme sensitiveness 
was required, I employed a moving-needle galvanometer 
(Thomson’s type) with two parallel vertical needles, the 
resistance of the galvanometer being chosen equal to that 
of each of the bridge arms. I was thus able to obtain 
deflections of about 10mm. with an effective current 
of 100 micro-amperes (scale at 1m. distance). The 
arrangement of the transmitter and receiver is shown in 
Fig. 4. If the length of the transmitting aerial, A, is left 
constant and that of the receiving aerial, D, be varied pro- 
gressively, it will be noted that the deflections of the 


bolometer reach a maximum for a certain length of B. The 
aerial system A B are then in resonance and have the same 
natural period. When the aerials A and B have the same 
shape, for instance, both being elther simple wires or both 
consisting of four parallel wires, it will be found that the 
resonance always occurs when the lengths are equal what- 
ever may be the general curvature or inclination of the aerials. 
The measurements given refer to systems in resonance. 

1, Influence of the Resistance of the Measuring Insirument.— 
By varying the value of a non-inductive resistance arranged 
in series with the instrument in the receiving aerial, I found 
that there was a best value for the resistance from the 
point of view of the energy absorbed. In my experiments 
this value appeared to lie between 50 and 60 ohms. In 
fact, of three símilar instruments, the respective resistances 
of which were 15, 42, and 82 ohms, it was the 42-ohm 


instrument which absorbed most energy, and, therefore, 


Battery | 
Aerial H 
p S IS P 
Earth Va, eO 
l =: slide wit&. ua 


EE 
Fie. 3, 


gave the best results. Iam of opinion that the value of 
the ‘‘ best" resistance depends upon the aerial employed, 
and that the most favourable conditions are approximately 
reached when the resistance of the instrument is equal to 
the resistance of emission. By “ resistance of emission” I 
mean that amount of resistance which, assuming no loss of 
energy by radiation, the aerial should have in order that 
the damping of the oscillations by the frictional resistance 
may be equal to that due to radiation only. 

2, Variation of the Received Energy with Distamce.—At first I 
only carried out tests at distances between 1 km. to 9 km. 
But within these restricted limits, and when working with 
aerials tuned in such a manner as to reduce the influence of 
the harmonics, I found that the effective value of the 
current in the receiving aerial is inversely proportional to 
the distance. The energy received, which is represented 
by the product 7 7”, varies, therefore, inversely as the square 
of the distance. Ata later date I was able to extend these 
measurements to a distance of 40 km, and I obtained 


Ihe Aerial 
Inductio: " 
i eurn Oscillator 
Earth 


Fic. 4. 


absolute confirmation of the law which Mr. Duddell has so 
well demonstrated over longer distances. 

3. Influence of the Earth. — I also carried out a great 
number of measurements with various methods of earthing, 
both at the transmitting and receiving stations. Without 
entering into the details of these experiments I may say 
that with regard to the influence of the surface of the earth 
eapacity I arrived at the same general conclusions as Mr. 
Duddell. I observed particularly that the “earth ” obtain- 
able on board ship by connecting to the hull is very much 
better than that which one gets on land by means of plates 
burled in the ground. I believe, however, that I have 
established the fact, contrary to the opinion expressed by 
Mr. Duddell, that the ground when damp makes a better 
earth than when dry. These conclusions are rendered 
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apparent not only by direct measurements of the energy 
by means of the bolometer, but by the data resulting 
from the study of the damping. 


4. Number of Interruptions—My experimental observa- 
blons also showed that if the number of interruptions is 
made to vary from n to n per second, the effective value 
of the current received by the aerial varies in the ratio 
of nto „w. This result, which appears in accord 
with the observations of Duddell and Taylor, is readily 
capable of interpretation by reasoning as follows. Let 


I denote the reading on a hot-wire ammeter put in series 
at the bottom.of the transmitting wire ; 

A= the amplitude of the current in the aerial ; 

T =the period ; | | 

y =the decrement of the oscillation: — 3 

^ =the number of interruptions—that is, of wave trains 
per second. 


By a simple integration we then obtain for the funda- 
mental wave : | 


I2—n A? BELLA 
ay Gripy 
2 
Since the factor = is almost equal to unity, lt is 


clear that the energy transmitted by a single wave train, 
which is proportional to A?, is given by a relation of the 


form W;=K A?=K' Ë (K and K' belng constants), In 


the same manner the energy received for a single wave 
train is easy to compute, if one assumes that the detector 
completely absorbs this energy. If an effective current, i, 
is obtained with n interruptions—that is, with trains per 


)2 
second—then the equation W — aoe expresses the energy 


received for a single wave train, p being the resistance of 
the measuring instrument (in this case the bolometer), 
when the number of iaterruptions varies from n to w, i 
varies from 4 to ?', and Eum c whence Pu | 
| ? qm i Xn 

. 9. Numerical Value of the Energy brought into Play.— 
These considerations enable us to compare the values we 
have obtained with those obtained by Mr. Duddell. The 
direct system of excitation was used, the transmitting 
aerial being connected to one spark- ball of the 
oscillator, the other ball being connected to earth. 
The transmitting and receiving aerials were identical, 
and were consequently in resonance without any 
added self-Induction. Each of the aerials consisted of four 
parallel wires at a distance apart of 1m, and having a total 
length of 55m. from the extreme summit to the ground. 
With 26 interruptions per second the hot-wire ammeter in 
the transmitting aerial shows 2'8 effective amperes. With 
a bolometer inserted between the receiving aerial and the 
earth the following values were obtained : 


Distance, D, Current, 7, in the receiver Product 
in kilometres, in microamperes, ixD 
LONGO: dex ete MEE ON ieee rere uie OU 
D000) cus cicnsirersvier. vb ldU woerteseesexei essor CL dOU 
HO'000" xnccsecmsengerenbes DOD cmimenmeratensamecce 19, 000 


Although a slight regular decrease is apparent in the 
product ¿ x D, it may be, nevertheless, regarded as con. 
atant. Consequently under the same conditions at the 
transmitter the value of the current at 48 km.—that is, 
at 50 miles—would be 195 micro-amperes. The values 
obtained appear, therefore, to be somewhat higher than those 
of Duddell and Taylor, since they refer in this case to 26 
wave trains. But the conditions of the experiments are not 
altogether the same, seeing that my observations refer to a 
system which was excited by direct coupling. I believe, 
moreover, that the resonance was somewhat sharper in my 
experiments, because the proper frequency of the aerials as 
arranged was strictly the same. In any case I venture to 
hope that it may be of interest to the members of the 
Institution to place on record these results. 


Oporto, —Offers are invited by the Portuguese Oonsulate in London 
for the concession to work the American tramway system. Tenders 
by March 25, | 


SOME NOTES ON MOTOR DRIVING.* 
BY W, J. BELSEY, ASSOCIATE MEMBER, 
(Concluded from page 276.) 


A few tables as to the size and rating of motors used on the 
various machines in general use in engineering works may be of 
interest, and the author, therefore, gives the same below. 


Lathes for Screwcutting and General Work, 


Height of centre, Distance between centres, Rating of motor, 
Inches, Inohes. B,H.P. 
4s to 6 9 Art © 454 DON 0 069 0 0:0 9 8 20 to 32 [Bd MELINSI NEIN J 4 
T 40-88 seioiavucasw 300 00 DU. sariu, oS 
BE TOLLE .osessee 4010100 mss 
14 tol6l ees 100 TO 140 ase di 
16:10 19 eic LEO TO LTS icum d 


Face Lathes, 


Diameter of face plate. Largest working diameter. Rating of motors, 
Inches. Inches, B.H.P. 
36 to 50 uuum. 01000 Coucleesce e <2 
6050:68.. saana OA 10 95. arcara O 
80 tod00. 2xicsewessm 0D DO 140 rurea 30 
159 anana ClO: ewsenenwem. RU 
Turbet Lathes (Working with One Toot), | 
Height of Largest working Greatest work Rating of 
centre, diameter, in length, motor, 
Iuches. Inches, Iuches, B.H.P. 
9 —— — Án eem we SOO. sabado. | 
Illiouoeeesuérr. E E es WO eaea o0 
113 cetus OD Sie su. VOUS emn coveseen Me 
lor fusca DL SAEPE GU e ODDO uiiech mike. c0 
IDT jorecescs OU. Qogsdes eue. DO! ner 0D 
Vertical Boring Machine, 
Diameter of table. Greatest working diameter, Rating of motor, 
Inches, Inches. B.H.P. 
DU verte eee. 10b Edd EIE MeV cd 
0B. usse pr— "E. eec 
OA. . us midccmse tei m OO) ducum icoceepes i e. dD 
OO” outset 61 aeaa 20 
Lao ecce cm ra eure umm ADU cututkreestiseumem ee desir LO 
Horizontal Boring Machines, 
Greatest height of bar. Largest working length, Rating of motor, 
Inches. Inches. B.H.P, 
Al l0-29- sosuri ums e "dto. OU gme d 
585 50.600. Lasse esae GU DO IAO ustesmtiidemenm 
Drilling Machines. 
Maximum Greatest distance 
Pattern. diameter of from spindle pon. of 
work on table. end to table, uiid: 
Inches, Inches. B. H.P, 
Quick speed momomo 6 b010 ......  9to865 .....—. F 
Pillat Qnin enesene. dM DO LO. ose. GA 00718 sara oh 
Radial ............. een 40 G0 72 v. 467080 nu. 2 
Three-spindle ......—... G10 6 .-.... GL 1055 ...... L 


Milling Machines, 
--—Dimensions——, Greatest distance Rating 


Pattern. of table from spindle of 
Length. Breadth. to table. motor, 
Inches, Inches, Inches, B.H.P. 
Universal (medium) ..... 30 .... D smena 12 ...... L 
Ditto (heavy) acecatecs: BB ce IL axe 2A “consis L 
Vertical and straight ... 70 sames 14 ,...... 223 .-.—.. Ó 
DICUO ics rise ox eH eret ters ut dU. gets Joa TE "E 


Wheel-cutting machine for wheels of 20in, to 48in, diameter, 2 b. h.p. 
Ditto for wheels up to 55in. diameter, 5 b.h.p. 
Grinding Machines, 


Diameter of emery wheel. Rating of motor, 


Up to l001D. “at e ero E AA RUE ~ $bhp 
LOIN to Idm, iuvescyaree oec a — yi 
liin 10221]; seestxks kii eee AA. ey 
Planing Machines, 
To plane To plane To plane Rating of 
in length. in width, in height, motor. 
Inches, Inches, Inches, B.H.P. 
40 Grd 0-004 o O20 Ose 0-009 26 9 € t» 9-0n6 0.024 D 020 0-00 26 B oong © ont iwe 9.009 0 (09 I 
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» Shaping Machines, 
Greatest distance - . 
Length of Traverse : Rating of 

stroke, of head, ee of motor, 
Inches, Inches, Inches, B.H.P. 
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* Paper read before the Dublin Section of the Institution of Electrical 
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Slotting Machines, 


Length ot Width of Depth of Dimensions Ratiog of 
| Stroke, slot. slot. of table, motor. 
Inches, Inches, Inches, — Inches, B.H.P. 

OD”. yeresame dO uemons- dA. ceva: LAC E  umuem- 4 
OF «aisnre ub onec Q0 oe CORIO. ceo “E 
LOO. fusus eu dde irora DA. cesses “18s DOS wee “be 
D. sodes so 490 ~ certains DU. xoci dia, 80 .—..... 1d 
: Drop Hammers, | 
Weight of Largest Nunber of strokes Rating of 
tup. drop. per minute. motor. 
Lbs. Inches, B.H.P, 
960. cocer "ME sameie ABB disses a dà 
990- annarai OU: inesse OD. rarna rr. 
eos " Pneumatic Hammers, 

Weight of Length Number of Maximum Rating 
tup with of strokes per height of 
piston. stroke, minute, of work. motor 

Lbs, Inches, Inches, B.H.P, 
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eustomary to drive a great number of machines individually. 
Also, as a matter of convenience, individual driving is best, as 
it is more economical to place the machines near their work 
than to have them in some set order as grouping would entail. 
Generally speaking, the attention which the motors receive in a 
shipyard is comparatively little, and they have to be made to 
withstand very rough usage. 

Punching and Shearing Machines—Undoubtedly, for punch- 
ing and shearing machines, induction motors are the best suited, 
principally on account of. their very robust construction, and 
also because an induction motor can exerb a much higher torque 
than a direct-current motor when suddenly required—as in th 
case of the actual moment of shearing and punching— without an 
appreciable variation of speed. The speed of punching varies 
from about 28 strokes per minute in the larger punches for 1din. 
thick plates, to about 40 strokes per minute in the smaller ones, 
din. plates. It is not generally considered good practice to 
exceed these speeds as, if higher are used, the squad just miss 
a stroke, and, therefore, reduce the actual speed of punching by 
half. If direct-current machines are used, they should be 
compound wound. Angle cutters and beam punches all have 
the same characteristics as the above. - 

Plate Rolls.—For  plate-binding rolls and mast rolls the 
motors should have the same characteristics as a railway or 
crane motor—+.e., they should be series wound, and be capable 
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In foundries, all the conditions which obtain are such that 
make it desirable to use induction motors. None of the 
machines used in a foundry require a variable speed, also the 
atmosphere is charged with a gritty dust, which acts very 
deleteriously on the commutators of direct-current motors. 


WoopwonkiNa MACHINERY. 

The driving of woodworking machinery does not present any 
Special features, and neither direct nor alternating current 
possesses any very marked advantage over each other. Asa 
matter of choice, the author would feel inclined to use induc- 
tion motors, on account of the sawdust floating in the atmo- 
sphere of sawmills. This is, of course, provided that the 
number of rough log frame saws did not preponderate, as these 
latter are undoubtedly best suited for driving with series-wound 
direct-current motors. If direct current is used, the motors 
should undoubtedly be compound wound, as the load on this 
class of machine can be affected very largely by the dampness 
of the timber and the skill of the operator. Woodworking 
machinery is best adapted for individual driving, as the machines 
are used very intermittently. 

SHIPYARDS. 

The application of motors to shipyard tools presents a very 
fascinating field for discussion, and one where it is extremely 
difficult to say whether polyphase or direct current would 
be the best to instal; in fact, in one or two large yards 
both direct and alternating current are used. As the work of 
all shipyard tools is of a very intermittent character, it is 


of exerting a high torque when required. Plate roll motors are 
generally fitted with a brake attachment for convenience of 
adjusting the rolls. Although the series motor is undoubtedly 
the best suited for this class of machine, yet induction motors 
have been used with very considerable success for driving them, 
and on the North-East Coast nearly all machines are driven by 
three-phase motors. 


Plate Edge Planers and Scarphing Machines.—These machines 
are generally driven individually, and neither alteruating- 
current nor direct-current motors have any special advantage. 
If direct-current motors are used they should be compound 
wound, as these machines take a considerable amount of power 
ab the reverse. l 

Countersinkers, Radial Drills, etc.—Most machines, such as 
these, are generally driven in small groups, and either alter- 
nating-current or direct-current motors would do equally well 
for driving them. There is nothing very special about a group 
drive of this description, and a shunt-wound motor would be 
quite suitable. | | : 


. [RON AND SrEEL Works AND Rorre Miris. 

In works of the above description the conditions under which 
motors have to work are arduous in the extreme, and the 
positions in which they are located are dirty, and often exposed 
to the weather. For this reason alternating-current motors 
have been generally adopted, although a large number of these 
works are driven by direct- current machines. Speaking 
generally, very few of the large rolling mills themselves have 
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been driven electrically, as up to the present in this country 
there seems to have been rather an excess of caution on the 


part of their owners in taking up the actual driving of the mills. 


themselves electrically, although nearly all the auxiliary 
machinery, such as cranes, conveyors, appliances for lifting 
the rolls, etc., are in most works electrically operated. The 
problem of driving the large rolls electrically presents a very 
complex problem, and each particular mill has to be considered 
on its own merits. 

A brief description of a method for driving a set of three 
mills may interest you, and from this you will see the general 
conditions affecting the driving of rolling mills electrically. 


Assume the total estimated power required for these three mills - 


is about 1,200 kw., the power would vary between that amount 
and the energy required to drive the mills light. Assume the 
generating station has a capacity of 2,250 kw. This would be 
subjected to sudden shocks of the above magnitude unless some 
method of compensation is used. These sudden shocks would, 
of course, affect the regulation of the system to a serious extent. 
If this is to be obviated, some device for storing and giving out 
energy must be resorted to. This can be done in two ways— 
first, by having a battery of accumulators, or, second, by having 
a buffer machine for storing the energy in a heavy fly wheel. 
This latter device has been adopted in some mills, and has been 
found to be both cheaper and more efficacious than the former. 
As stated above, the maximum total power required by the 
three mills equals 1,200 kw., but the mean power only equals 
000 kw., and, therefore, the buffer machine will have to supply 
for the short periods the difference between these amounts— 
namely, 900 kw. This buffer machine consists of a dynamo 
having a variable speed from 250 r.p.m. to 500 r.p.m., and upon 
the shaft of which is fitted a flywheel having a weight of about 
20 tons, and has a peripheral velocity of 212ft. per second when 
revolving ab 500 r.p.m.; therefore, at that Speed the storage of 
energy is 14,000 foot-tons, and if the flywheel is reduced in a 
speed from 500 r.p.m. to 250 r.p.m., the capacity of the fly wheel 
is 14,000 minus 3,500 equals 10,500 foot-tons. If we assume a 
total loss in this buffer machine of 15 per cent., including fric’ ion 


and all electrical losses, then the power available in the fly wheel 


equals 27,500 horse-power-seconds or 21,000 kilowatt-seconds ; 
therefore, it will be seen that the buffer dynamo will give 
21,000 


60 
and so on. In actual practice, however, the pulsations of load 
will only last a few seconds, so that the flywheel will never be 
greatly reduced in speed. 

A sketch is given (Fig. 4) showing diagrammatically how this 
machine is arranged, and from this you will see that a small 
motor-generator supplies the excitation for the buffer dynamo. 
The generator for this set is usually excited by parb of the 
current flowing from the generating station to the rolling mill, 
or, perhaps, a better way to put it would be that it has a shunted 
series winding, so that as the load increases the voltage of the 
exciting generator increases. By this means the excitation of 
the buffer dynamo is changed, which, in its turn, causes a 
corresponding change in speed, and corresponding to this 
decrease or increase in speed the buffer dynamo runs as a 
generator or as a motor. 

A very interesting feature recently adopted in one of the 
largest steelworks in Scotland has been the using of the exhaust 
steam from the mill engine and steam hammers, etc., for driving 
a steam-turbine. This is arranged by exhausting all the steam 
from the rolling-mill engines, steam hammers, etc., into a 
calorific reservoir, which consists, in some cases, of a covered 
steel tank which is loosely filled with pig iron or some other 
substance which will readily absorb heat. From this the steam 
is passed through a turbine, and exhausts into a very high 
vacuum. This idea has proved very successful in the utilising 
of hitherto waste steam, for, as you are aware, the steam which 
emerges under conditions of light load from rolling-mill engines 
and steam hammers is practically live. 


equal 350 kw. for one minute, 700 kw. for half a minute, 


COLLIERIES AND MiNiNa. 


In mining work generally, and especially in collieries, the 
polyphase induction motor is undoubtedly the most suitable, 
not so much from its electrical characteristics as from its robust 
mechanical construction and freedom from danger to the 
explosive gases often found in mines, and it is to the introduc- 
tion of this motor that the great advance in the application of 
electricity in mining has taken place. Also, often in a mine 
the various points at which the power is used are scattered over 
a wide area, and alternating current lends itself to very 
economical transmission. The subject of electricity in mining 
work is. very wide and important, and to do.the subject justice 
at all it would require much more space than the author has at 
his disposal in these few notes. 


PAPERMAKING. 
Papermaking machinery largely exhibits the characteristics of 
bleaching and finishing machinery, isasmuch that ib is essential 
to have a wide range of economical speed control, and, therefore, 
continuous-current motors are generally used. Excepting in 


one or two instances, all the machines in a paper mill are 
indvidually driven, and it is a class of work which very readily 
and economically lends itself to this system, as the power 
required by each machine is generally fairly large and the work 
intermittent. In the majority of machines the load is of a 
variable character, and liable to sudden shocks, and, therefore, 
compound. wound motors should be used. 


PRINTING MACHINERY. 


In the application of motors to the driving of printing 
machinery, we have what may be considered one of the most 
interesting fields for the application of electricity, and one 
where electrical driving has shown itself to be pre-eminently 
the best over all other methods. The question of driving 
printing machines is very complex, owing to the large range of 
speed which the printers require to have at their disposal, and, 
therefore, printing machinery is generally operated by direct- 
current motors if the best and most economical results are to 
be obtained, and, even if an alternating-current supply were 
available, it would probably be best to convert it to direct 
current. For linotype and small jobbing machines of the 
stop-cylinder or flat-bed type, these are best to be arranged 
in small groups, so that each group may be driven from 
a short length of shafting. Owing to the rapid fluctuation 
of power required by all machinery having a reciprocating 
motion, and more especially flat-bed machines, it is desirable 
to use compound-wound machines. For guillotine shears, and 
other machines of the same nature, the motor should be heavily 
compounded. The mediumsized presses are generally individually 
driven, the motors having a variable speed of about 2 to 1 on 
the shunt. For very large presses, provision has to be made 
for obtaining very slow speeds economically, such as when the 
paper is being threaded in, or backing up and making ready 
for a run. 

Iu conclusion, the author trusts that these few notes may 
have proved of interest, bu*, at the same time, he does nob claim to 
have gone into the subject of motor driving at all exhausiively, 
for he feels that he has only touched the fringe, and many other 
equally interesting and novelapplications have not been touched 
at all. The author would like to express his indebtedness 
to Messrs. the British Thomson-Houston Company, Limited, 
for allowing him to use their diagrams to illustrate this paper. 


FORTHCOMING EVENTS 


FRIDAY, MARCH 2, 


Junior Institution of Engineers.—At 7 p.m., ‘‘ Acceleration and 
Accelerometers,” by Mr. A. P. Trotter, B.A. (electrical adviser to 
the Board of Trade) ; at 8 p.m., paper on ‘' Gas-Engine Indicators,” 
by Mr. L, F, de Peirecave. 

Northampton Institute Evgineering Society,—'' Electric Mono- 
1ail Traction,” by Mr, J. M. D’Horschel. 

SATURDAY, Marcu 3, 

Institution of Electrical Evgineers,-—At 5 p.m., students’ visit to 
G.P.O. Exchange, | 

Electrical Engineers (R E,V,).—At 8 p.m., Bohemian concert in 
Caxton Hall, Westminster. 


Royal Institution.—At 3 p.m., 
Matter,” by Prof. J, J, Thomson. 


Eltradion Athletic Club.—At 8 p.m., concert, 


Monpay, Marci 5. 

Municipal and Allied Foremen's Provident Institute,—At 
8 p.m., lecture by Mr. J, S. Bridges, B.8c,, on '' Beauties of 
Nature,” with experiments with liquid air, at Oripplegate 
Institute. 

Society of Engineers,—‘' Submerged Ohain Oable Groynes,” by 
Mr, R., Q. Allinson- Winn, 

TUESDAY, Marcu 6. 

Society of Arts (Colonial Section).—At 4.50 p.m., Sir Neville 

Lubbock, K.0O.M.G., *' Imperial Questions in the West Indies," 
WEDNESDAY, MARCH 7, 

Society of Arts,—At 8 p.m. (ordinary meeting), ‘' The Artistic in 
Painting and Photography,” by Mr. J. C. Dollman, A.R., W.S. 
Liverpool Engineering Society.—At 7,80 p.m., discussion on 

Mr. Rosenheim's paper. 
THURSDAY, Marcy 8, 

Institution of Electrical Engineers,—At 8 p.m., ‘'A New Single- 
Phase Commutator Motor,” by Mr. V. A. Fynn, 

Fripay, Marcy 9, 

Faraday House Old Students’ Association.—Dinner at Florence 
Restaurant, Rupert-street, W, 

l SATURDAY, Manon 10. 

Institution of Electrical Engineers (Students' Section) —At 
10 a.m., visit to Messrs, Elliot Bros,’ Lewisham Works, 

Junior Institution of Engineers,—At 7 p.m,, President's recep- 
tion at Westminster Palaca Hotel. 


“Tho Corpuseular Theory of 


LONDON UNITED ELECTRIC TRAMWAYS. 


In our issue for Aug. 21, 1903, we gave a full illustrated 
description of the London United Electric Tramways’ 
undertaking. The accompanying map shows the present 
development of the company’s system. ‘The latest exten- 
sions are the lines radiating from Kingston and Kingston 
Hill, Talworth, and Thames Ditton. These were formally 
Inaugurated for public traffic yesterday They represent 
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and electric lighting stations, railway and? tramway 
power stations, engineering works, and other under- 
takings and places of interest. In the evening, 
conversazione at the Natural History Museum. 


Wednesday, June 27.—LExcursion up the Thames and visit 


to Windsor. 


Thursday, June 28.—Leave London for Birmingham 


district. The programme will Include visits to works 
in and near Birmingham, including Rugby and Stafford. 
Arrive Manchester in the evening. 
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an additional 23 miles of single track. 
White and Co., Limited, have carried out the whole of the 
work in connection with these extensions. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


We are able to give an outline of the programme in 
London and of the itinerary through the local centres 
arranged by the Institution of Electrical Engineers on the 
occasion of the approaching visit of kindred institutions 
from abroad : | 


Saturday and Sunday, June 25 and 24.—Central com- 
mittee rooms at the Hotel Cecil will be open for 
registration of visitors and members. 

Monday, June 25.—Afternoon: a visit to the National 
Physical Laboratory may be arranged to attend 
the ceremony of opening the new electro-technical 
laboratory. In the evening, reception and banquet 
at the Hotel Cecil. | 

. Tuesday, June 26.— Visits to the central telegraph office of 

the General Post Office, telephone exchanges, power 


Map showing the present development of the London United Electric Tramways System. 


Messrs. J. G. | Friday, June 29.—Manchester district : Visits to electricity 


stations and works in Manchester, Salford, and the 
neighbourhood. Conversazione at the town hall in the 
evening. | 

Saturday, June 30 —Proceed to Liverpool. Visits to 
electricity stations, works, and railways. Leave in the 
afternoon for the Lake district (Windermere). 

Sunday, July 1.—Exeursions in the Lake district. Proceed 
to Glasgow in the evening. 

Monday, July 2.—Glasgow district: Visits to works and 
reception by Lord Kelvin. 

Tuesday, July 3.—Visits and excursions In the neighbour- 
hood of Glasgow, | 

Wednesday, July 4.—Leave Glasgow for Edinburgh. In 
the afternoon leave Edinburgh for Newcastle. 

Thursday, July 5.—Neweastle district: Visits to works and 
power station. 

Friday, July 6.—Leave Newcastle for Leeds. Visit to 
works and excursions in the neighbourhood of Leeds. 

Saturday, July 7.—1Leave Leeds for London. 

Entertainment will be provided in London and local 
centres for the ladies of the party and those of their friends 
who desire to accompany them, | 
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.. TORQUAY ONCE MORE. 


In November last we had occasion to write three leading 
articles (Elecirical Engineer, vol. xxxvi., pp. 630, 666, and 
702), in which we endeavoured to show to the Local 
Government Board and the general public the mistaken 
policy inaugurated presumably by the then President of 
the Board and followed by the inspectors when considering 


applications for electric lighting loans. Again, on Dec. 8, 
a leader headed “Poor Torquay” showed that our efforts 
ad been unfruitful as far as one inspector, at least, was 
concerned. This inspector was Mr. Ross Hooper, the 
esults of whose inquiries have, in our opinion, seriously 
hampered the electrical industry in numerous areas. We 
now claim that our efforts in November and the concluding 
leader of the series on Dec. 8, 1905, have at last influenced 
this gentleman in the right direction. We do not expect a 
written testimonial from him, or even an acknowledg- 
ment of the assistance rendered. We are sure, how- 
ever, that any impartial reader looking through the 
report of the inquiry held in Torquay on Tuesday, 
Feb. 20, and reading it in conjunction with the 
leaders above referred to, will be able to recognise our 


influence. It is true that the inspector continues to give 


gratuitous advice on subjects which the Local Government 
Board have no powers to deal with. He is still firmly of the 
opinion that the electric lighting of streets is unremunera- 
tive to the corporations, in spite of the fact that the gas 
journals take quite the opposite view. It is, perhaps, for 
this reason that they endorse so heartily Mr. Hooper's 
decisions which drive the street-lighting into the hands of 
the gas companies. A course of instruction such as could 
be secured by attending the annual conventions of the 
Municipal Electrical Association or by reading their past 
proceedings, would perhaps enable Mr. Ross Hooper to 
understand the influence of “power factor” on the cost 
of generation, and also why it is that street-lighting 
can be supplied at a profit at a price per unit below 
the average works’ cost of an undertaking. Leaving 
these points on one side, we come to the most. satis- 
factory part of the inquiry held at Torquay so recently as 
Feb. 20, which had to do with a loan for the extension of 
mains, the provision of more service connections, and the 
addition of accessories to the existing station with the 
object of securing economies. Amongst the latter items of 
expenditure there was included the sum of £260 for an 
apparatus for removing oll from the condenser 
discharge. This apparatus would enable the water to be 
used again, saving considerably on the annual charge 
for water which now has to be be thrown away after 
being evaporated into steam and passed through the 
engines. In considering this item the inspector 
severely cross-examined the borough electrical engineer 
to show that the supposed saving would not be 
realised owing to the short life of the existing station, 
In consequence of this short life, now put at five years, 
the sum to be written off annually will, it seems, almost 
neutralise the annual saving in the water bill. We quite 
agree with Mr. Hooper that under these conditions it is 
like putting new wine into old bottles to patch up a station 
which ought to have been scrapped this year. In fact, 
the loan granted by the Local Government Board under 
Mr. Ross Hooper’s advice lass November does exactly 
what he now objects to doin the case of the oil-separating 
apparatus. If he had in the historical inquiry in October last 
applied the same argument, the Board could not possibly have 
granted theloan. Mr. Manville was then under examina- 
tion, and declined to give the electricity station more than 
a three years’ life after the £9,500 had been spent on it. 


| We can quite imagine the inspector examining the then 


expert witness on the same lines as he examined Mr. 
Storey respecting the oil-extracting plant. We cannot, of 
course, put the answers into Mr. Manville’s lips, but are 
sure that any of the leading experts would have answered 
the questions much in the following way. The inspector's 
questions we take from the report elsewhere in our 
columns, except that we have altered the figures to meet 
the conditions of the previous inquiry. | 

The Inspector: If you only had three years for the 
plant would you think iù advisable to put it in ? 

WirNESS: No, I should not, especially in view of the 
works being removed in that period. 

The INSPECTOR: I think you have to face that. You 
. have to try and baild up a reserve fund, and pay off mor 
of the capital upon plant which will not be worth moving. 
Under ordinary circumstances I should not propose t» 
question this £9,500, but here you have extraordinary 
conditions. What value would this plant be in three 
years? Would it be worth moving? Do you think iù 
would ? | 

Witness: The plant will be worth moving, but the cost 
of erection of stezm-pipe connections and the alterations to 
existing machinery would be lost. — | | 

The INSPECTOR: You had better let the Board know the 
cost to remove this plant, to set it up again; and whether 
it will be worth having in the new station. | 

The WITNESS: In the new station I should prefer to 
have much larger units. | | | 

The INSPECTOR: How much money will therefore be 
wasted in the three years jf the Board grant you this loan 
of £9,500? 

The WrirNESS: The immediate loss will be £1,401, less 
the present value of the plant turned out to make room for 
the new units, say £400. At the end of three years there 
will be a further loss of at leash £3,000 if the plant is 
shifted into a new station. It would probably be more 
economleal to sell the plant, which would involve a larger 
loss. | 

The Inspector: While I see that this will mean a 
financial loss on the undertaking, I shall advise the Board 
to let you go on with the scheme, and you must build up 
a big reserve out of the annual deficits. | 

Such was the conclusion of Mr. Ross Hooper, or of his 
Board, on Nov. 20, 1905. We claim that it has been our 
criticisms on his then conclusions which have led to the item 
for the oil-separating plant being considered on correct lines 
on Feb. 20, 1906, 


CORRESPONDENCE, 


‘t One man’s word is no man’s word, 
Justice needs that both be heard.” 


MUNICIPAL TRAMWAY MUDDLING. 


Sir, — With your permission I should like to offer a few 
remarks on the leader in your last issue relative to the 
above. . 


In the first place, the Dartford tramways are not strictly 


the property of the Urban Council, as they are leased to 
Messrs. J. G. White and Co. under conditions which reserve 
to the Council the right to take over possession after five 
years if the system is then paying. (I mention this merely 
to point the fact that any concession made to Dartford at 
present is in the interest of a trading company, and not a 
neighbouring municipality.) is 

You are in error in stating that the Dartford system 
does not actually join the Bexley tramways, The rails 
of the two systems were bonded together at a public 
function at which the chairmen of both Corporations 
expressed, on behalf of their respective Councils, 
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the most cordial goodwill. Later on the Dartford 
Council approached the Bexley Council as to an arrange- 
ment either for mutual through running powers or a 
synchronous time. service. . When - first approached the 
Bexley Council considered the matter premature, but later 
on, when the Dartford system was nearing completion, 
readily acquiesced in the suggestion to appoint a sub- 
committee to discuss the matter, when, curiously, the 
Dartford Council postponed the meeting arranged, and 
have ever since avoided an appointment, and I understand 
meditated an arrangement with a local “ bus” proprietor to 
organise a service to meet their cars at Bexleyheath to the 
detriment of the Bexley tramways; but of this I have, 
of course, no official knowledge. The fact remains, how- 
ever, that the Bexley Council, on the day the Dartford 
tramways were opened, inaugurated a special service to 
meet their trams at Bexleyheath, so that such of their 
passengers as desired might continue their journey without 
waiting, although for a time such a service must necessarily . 
mean a loss. o 

With regard to Erith, the Council approached the Bexley 
Council on the matter of through running some months 
ago, and the engineers met and discussed the matter, 
There are considerable difficulties in the way, but it is 
almost certain that a reasonable compromise migbt be 
made, and but for the unfortunate illness and absence of 
the able manager of the Bexley. tramways (Mr. C. Mittel- 
housen) in all probability would have been made ere now, 
but the Bexley Council are naturally reluctant to enter 
on 80 important a matter in his absence and without 
his advice. 

The Bexley tramways are not remunerative, nor, if the 
published reports are any guide, are the  Erith ones 
likely to be so; it may, therefore, be assumed that both 
Councils are only too anxious to anything which will 
help to alter these conditions, aud neither is likely to 
pursue a “dog in the manger” policy. 

The extract you give from the chairman’s speech may be 
literally true, but, like many other extracts made for a 
purpose, gives an utterly false impression when separated 
from the context. There is no man with a wider know- 
ledge of the needs of the district, nor one who has them 
more genuinely at heart, than the chairman of the Bexley 
Council. | 

When the other councils are prepared to unite with the 
Bexley Council to formulate a scheme which is likely to 
promote the public convenience and at the same time 
economise expenditure, I venture to assert that the Bexley 
Council will not be found unwilling to meet their neighbours 
for the general good, without the assistance of the 
“persuasive powers” of the Right Hon. the Member for 
Battersea.— Yours, ete., | 


Cuas, Coton, A.LE.E,, Member of the Bexley 
Council and Tramways Committee. 


[We much regret that our extracts made from the chair- 
man's speech should give an utterly false impression of the 
general tone of the same. We had to depend on the report 
of this speech as printed in a local paper, and quoted the 
source of our information. Surely Mr. Coton does not con- 
sider that asystem of timetables which involves passengers 
changing at the boundaries of each district, is equivalent 
to through running. If he does, he might consider 
how many times a traveller on the London County 
Council line from, say, Westminster Bridge to Greenwich 
would have to change cars en route if this tramway 
was owned and worked in the same way as the 
Dartford and Bexley tramways. As regards the second 
paragraph of Mr. Coton’s letter, we may be utterly mis- 
representing his ideas when we read this to mean that he 
would prefer to continue the present arrangement, which 
is most inconvenient to the users of the tramways, rather 
than help J. G. White and Co. to make a profit. We 
believe in putting publie convenience and the pockets of 
the ratepayers in front of such a paltry consideration. 
It was to the President of the Local Government Board 
that we referred in the last sentence in our leader, as it is 
to his department that the Bexley Urban District Council 
bas to apply for loans for extending their undertaking.— 
Ep, F, E.] . 
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LONDON COUNTY COUNCIL. 


Opening of the Tramway-Subway in Kingsway. 


With the opening of the tramway-subway in connection 
with the new tramway route between the Strand and 
‘Islington on Saturday last, Feb. 24, there has been effected 
the biggest stride in the direction of the linking up of 
North and South London by tramways. The tramway- 
subway will be worked in conjunction with the tramway in 
Rosebery-avenue, with a view to affording through com- 
munication between the Strand and the Angel, Islington, 
two of the most important terminal points of traffic in the 
central part of London. A short portion of the tramways 
authorised in 1900 between the Angel and Smithfield 
Market vid St, John-street has been constructed in order 
to afford the necessary connection, and, in addition, the 
existing tramways between Southampton-row and Holborn 
Town Hall wd Theobald'sroad has been reconstructed 
on the conduit system of electrical traction. The total 
length of the line will be about 12 miles, double line. The 
only difference between the system of traction on these 
tramways and that adopted in the case of the southern 
lines, is that the width of the centre slot has been increased 
from ĝin. to lin.—an alteration which, it is hoped, will 
facilitate the working of the lines. No definite arrange- 
‘ments have been made as yet with regard to the site to be 
adopted for the sub-station which will be required for the 
working of the tramway-subway and the tramways which 
run in connection therewith, and for the present a supply 
of current for the tramways is being obtained under a 
special agreement for the purpose which has been entered 
Into with the County of London Electric Supply Company. 

The greater portion of the tramway-subway is close to 


the surface of the street, but in the short length of less 


than a mile, between Theobald's road and the Strand, there 
are severai kinds of construction. The rails are on the 
surface in Theobald’s-road, then they descend to below the 
‘surface in Southampton-row by a cutting in the centre of 
the street. The two lines are then carried in deep-level 
 east-iron tubes under Holborn, rising close to the surface 
at the station in Kingsway, a little to the north of 
Great Queen-street. From this point to the station situated 
at the junction of Kingsway and Aldwych, the subway is 
close to the surface of the street; in fact, the depth from 
the surface of the street to the top of the subway is only 
about 3ft. After turning under the western arm of 
Aldwych, the subway falls very quickly again, so as to 
pass under the Strand in cast-iron tubes at a deep level. 
After passing under the Strand it continues along Wellington- 
street, the floor being 33ft. below the surface, and finally 
emerges on the Embankment at road level. The varying 
levels at which the subway is built show the difference 
in construction necessary when going along a new street 
specially constructed, in comparison with crossing existing 
thoroughfares. It was necessary to dip the rails to a 
depth of 31ft. below the surface of the roadway in Holborn, 
to avoid existing sewers and other obstructions. At the 
Brand crossing, the rails have to be kept 34ft. below the 
" surface for similar reasons. Under Kingsway no obstructions 
have to be dealt with, as the sewers are in duplicate, one on 
each side of the street ; and the pipe subways, also on both 
sides, take all gas and water pipes, electric cables, etc. No 
inconvenience, however, is caused to the public by dipping 
. under Holborn and the Strand, as the stations are fixed at 
points where the subway is close to the surface. At both 
Great Qaeen-street and the junction of Kingsway and 
Aldwych the platform is only 16ft. below the street level, 
so that it is not necessary to provide lifts. The tramcars 
will run at short intervals, and as passengers will be con- 
tinually entering and leaving by the short flights of stairs, 
there will be no crowds on the platform. It will never be 
necessary to break up the surface of Kingsway for the 
purpose of laying pipes, as ample room is provided in the 
_ pipe subways at both sides, and, in fact, the small depth 
from the surface of the road to the top of the subway will 
not permit of any pipes being laid in the roadway. At a 
considerable depth below the tramway subway the Great 
Northern and Piccadilly Railway is being built. This is 
an ordinary tube railway, which will eventually be carried 


under the Thames to Waterloo Station. There are, there- 
fore, lines of traffic at three different levels in the new 
street—the ordinary traffic on the surface, the tramway 
traffic a short distance below the roadway, and a tube rail- 
way ata still greater depth. The width of the tramway 
subway is 20ft., and the height 13ft. 6in., while the width 
of the pips subways is 12ft. and the height "fb. 6in. 

In constructing the subway between Great Queen-streeb 
and Southampton-row very special precautions were taken 
so as not to damage fine property, such as the Holborn 
Restaurant and other buildings along the street, and it is 
satisfactory to know that the precautions taken were quite 
successful. It was also necessary to carry out the work 
with great care, so as not to damage the large sewer 
running along Holborn, which is quite close to the top of 
the tunnel. The estimated cost of the construction of the 
whole length of subway was £209,000, to which should be 
added £70,000 for the acquisition of lands and easements. 

The whole of the tramway subway, including the special 
tunnel construction under Holborn and the two subway 
stations, has been designed by and carried out under the 
supervision of Mr. Maurice Fitzmaurice, C.M.G., the 
Council’s chief engineer; the electrical equipment in 
connection with the lines, including the provision of 
rolling-stock, has been designed and carried out under 
the direction of Mr. A. L. C. Fell, the chief officer of 
tramways ; and the actual construction of the subway has 
been carried out by the Works Committee of the Council 
under the immediate direction of Mr. G. W. Humphreys, 
the Council’s manager of works. The cars, which are con- 
structed of steel, single-deck, and capable of seating 34 
passengers, have been supplied by Messrs. Dick, Kerr, 
and Co., London and Preston. The cables along the route 
of the tramways and of the subway were obtained from 
Callender’s Cable and Construction Company, Limited. 
The construction of the tramways in Rosebery-avenue and 
the reconstruction of existing tramways in Theobald’s-road 
has been carried out under the supervision of the chief 
engineers, the contractors being Messrs. Mowlem and Co., 
Westminster. The electrical equipment in connection with 
this portion of the route has been installed under the super- 
vision of the chief officer of tramways. 


UNDERGROUND VENTILATION. 


In view of the extensive system of underground railways 
in the Metropolis, the announcement made by the New 
York sanitary engineer which appears in the daily Press 
is deserving of attention. After a six months’ investiga- 
tion of the atmosphere of the New York Electric Subway, 
he says, “ The subway is à hotbed of deadly disease, The 
germs of pneumonia are nurtured in the foul alr.” This 
sweeping assertion should lead to further Inquiry with a 
view to removing this death-trap, and pending the receipt 
of fuller details we must hold over our comment, 


TORQUAY ELECTRICITY SUPPLY. 


Another Local Government Board Inquiry. | 


On Tuesday, Feb. 20, an inquiry was held at the 
Torquay Town Hall by Mr. H. R. Ross-Hooper, M.LC.E., . 
on behalf of the Local Government Board, with regard to 
an application by the Torquay Corporation for sanction to 
borrow money for the extension of the electrical mains and 
provision of additional plant. 

We are indebted to the Torquay Times for the following 
report of the proceedings : 


There were present the mayor (Councillor J. Smerdon), the 
town clerk (Mr. F. S. Hex’, the electrical engineer (Mr. P. 
Storey), the borough surveyor (Mr. H. A. Garrett), the 
borough accountant (Mr. A. Manley), Mr. R. P. Kitson (secre- 
tary of the Torquay Gas Company), Mr. Beynon (engineer to 
the Torquay Gas Company). 

The Town CLERK stated that the annual assessable value of 
the borough was £179,503, and its total indebtedness £552,888. 
Under local Acts the Corporation was entitled to exclude a sum 
of £25,251, leaving the balance of debt under the Public Health 
Acts at £257,637. Taken on the basis of two years’ assessable 
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value there was a margin of borrowing powers of £101,509 with 
asum of £71,000 in the sinking fund. The total rates were 
78. od. in the £, and 1d. in the £ produced £690. 

The Insrecror asked how much the Corpora'ion asked for 
sanction to borrow under the present application. 

The Town CLERK said the Corporation applied for £2,060 for 
additional plant at the electrical station, but there was the 
question of a further loan for the extensions of mains generally 
in the district. There was a difficulty in preparing an estimate 
for this purpose, even for the three years allowed by the Local 
Government Board. It was important in a place like Torquay 
to see where the demand would spring up for the supply of 
electricity, and if the Corporation put before the inspector 
certain roads, it was just possible that the electric light might 
ue be required in those roads, but would be required in other 
roads. 

The Inspector said the Board did not want to know the 
roads. It was prepared to issue sanction to borrow a certain 
sum on suspense account for the specific purpose of layiog 
mains, house services, and supplying meters, but the sum asked 
for must not exceed what would be required in a period of three 
years. This gave a corporation a kind of floating capital account, 
with which to meet the demand made upon it for the supply of 
current in any particular road or district which it might not at 
present be able to see would require it, When that sum of 
money had been expended, the Corporation, before applying 
for any further sum, would have to send to the Local Govern- 
ment Board a statement in detail showing precisely how that 
money had been expended. It must be understood that the 
money must not be spent on machinery plant or instruments. 
‘What the Corporation would have to do would be to send 
forward a statement accompanied by a plan showing exactly 
where the mains had been laid. 

The Town CLERK said he had considered the matter, and 
proposed to apply for £2,940, which, together with the £2,060 
he had mentioned, would make £5,000. That seemed to him 
to be a reasonable amount to take them forward for three years. 

The Inspector said he would want to know what they had 
been spending in the past under previous loans, and what it 
had it cost them during the past three years on mains, house 
services, and meters. They could base the expenditure for the 
next three years on their expenditure for the past three yeara, 
and the figures could be easily abstracted from the accounts. 

Mr. Storey, in reply to the Inspector, said the cable was 
armoured and the cost of house services averaged about £4. 10s. 

The Inspector : How much does the consumer pay for ? 

Mr. Storey : Unless cable is laid on private property, nothing. 
We lay up to dft. on private property for the convenience of 
connecting up. : 

The INSPECTOR : And the balance of the length of the cable 
and the cost of laying is paid by the consumer ? 

Mr. STOREY : Yes. 

In reply to further questions, Mr. SronEv said the yearly 
average of house services had been about 40, and deducting 
voids, 50 per annum would be a fair and reasonable number to 
estimate. This would give 90 house connections and 90 meters 
over a period of three years. 

The Town CrERK, in reply to the Inspector, said the 
Corporation wished the period for the repayment to be as long 
as possible. 

In reply to the Inspector, Mr. Sronzv stated that none of the 
work for distribution purposes was for public lighting. 

The INSPECTOR said the evidence at à former inquiry showed 
that public lighting was rather a costly matter, and that its 
efficiency was questionable. In other words, that people could 
do better with a penny for lighting than spending it upon elec- 
tricity. This was a fact, and it was no use disguising it. The 
Local Government Board recommended in their letter to the 
Corporation that, in view of the evidence and the information 
obtained, it would not be desirable for the Corporation to extend 
an unremunerative undertaking such as public lighting, especially 
in view of the present weak financial condition of the electric 
light concern. That was the whole keynote of the suggestions 
which had come from the Board. It was because the under- 
taking’ was so financially weak that the Corporation could 
not do anything but go ahead in the most careful and economical 
manner. That was the real point which led the Board to refuse 
to sanction the Corporation’s scheme for £42,000, and for the 
advice in its last latter that the Corporation should be very 
careful in the expenditure of future capital. The Board recog- 
nised that the Corporation could not go on at the present 
station ad infinitum, bub that in a few years it would be 
necessary to make a move, but the whole of the recommenda- 
tions which had been put forward by the Board had been put 
forward because the undertaking was in such a lamentably weak 
condition considering the number of years it had been in opera- 
tion, and the Town Council had not the money to spend on 
extensive new works. The concern had no backing, and after 
seven years was practically without a penny profit. 

The Town CLERK : As you have raised this question, I should 
like to make a statement. 

The Inspector said he did not propose to go into the subject 


any more. He had been into it very carefully, and they had 
already had a battle royal over it. He merely referred to the 
matter in order to give a general idea why the Board made 
certain statements in their last letter in regard to the Town 
Council being very careful of capital account, and, of course, he 
would have to consider certain items in viewof the evidence given 
by Mr. E. Manville at the last inquiry to the effect that, although 
these things might be an improvement, in his opinion it was 
absolutely necessary for the Corporation to refrain from any 
capital expenditure until it was in a stronger position—until it 
had wiped off more debt and was in a better position to move. 
It would be remembered that their first proposal to move meant 
throwing a charge of £8,500 upon the rates. 

The Town CLERK : That was the old scheme, and had refer- 
ence to superseded works. | 

The Inspector said he had to embody the whole thing, and 
he had to recollect with regard to the application for sanction 
to borrow for the extension of plant that when certain machinery 
was proposed, Mr. Manville considered the undertaking in such 
a position that it was extremely undesirable to embark upon 
any unnecessary capital expenditure, but only to deal with that 
which was absolutely necessary in order to keep the undertaking 
going. 

The Town OLERK said the de-oiling plant, to which the 
present application had reference, would effect a considerable 
saving in the water bill. 

The IwsrECTOR: That is just what I want to know. Of 
course, everything in these applications is put in for the 
purpose of effecting a saving. That is the reason given every- 
where, but the result is frequently very different from that 
anticipated. 

The Town CrERK : Those are my instructions. 

The Inspector said he did not think for a moment that the 
Town Council was going for this loan for any other purpose than 
to effect economy. He had to look at itin several ways. He 
had to realise that the works might have to be shifted in a few 
years’ time. They could not go on much longer at the present 
station, and would it be worth while putting in new machinery 
seeing that this was the case. | 

The Town CrERK said, according to their statement of 
accounts up to Dec. 51, they had made a profit on the past year 
of £1,319. 14s. 6d., and, in addition to that, had added £100 to 
the reserve fund, which now stood at £500. 

The Inspector : That is at the least encouraging for you to 
continue as you are in order to pile up that very necessary 
reserve fund. | 

The Town CLERK : That is à respectable sum, £1,800. 

The Inspector : It goes a very little way in buying machinery. 
Still, it is better that side than the other, and I do not see any 
reason why you should not come successfully out of the wood. 
I hope you will, but you must be most careful. I don't want 
you to throw on the station any load without it can be shown 
that you are getting a financial quid pro quo. 

The Town CLERK: And the Council don’t want to do so. | 

In reply to the Inspector, Mr. SronEv said the £260 for the 
de-oiling plant was based on a quotation. In was included in 
the £9,500 scheme, which was the subject of the last inquiry 
held in Torquay. A great deal as to the life of the plant would 
depend upon the kind of plant adopted, but he would say it 
would be about 10 years. 

The Inspector: That is a good long time. Would you lend 
money to a man to put in plant on the assurance that its life 
would be 10 years ? . 

Mr. Storey : I am not a financier. 

The Inspector said the life of this kind of machinery was 
rather short. They would, roughly, have to pay £40 interest 
and sinking fund, and £2 rates. What would be the cost of 
maintenance ? 

Mr. SrogEY : Another £40 a year. | 

The Inspector: That is £82 a year, and what are you going 
to save ? 

Mr. Storey: I estimate that our water bill this year will 
be £180. 

The Inspector : What are you paying per 1,000 gallons ? 

Mr. Storey : Sixpence. | 

The Inspector: Then the Corporation are making money 
out of you, aren't they ? 

Mr. Storey : It used to be 4d. per 1,600. 

The Inspector: It may be a little cheaper. 
average consumption ? 

Mr. Sronzv : Three and a half million gallons. 

The Inspector : What was the water bill last year? I see water, 
waste, and stores are set down in the works costs at ‘11 ; that 
does not seem very high. Ishall want to know what the water 
bill has been for the last three years. Whatare you going to 
save by this de-oiler ? | 
. Mr. Storey : I estimate a saving of £100 a year. 

The Inspector: You are going to spend £82 to save £100 ; 
is that it ? 

Mr. STOREY : Yes. 

The Inspector : Supposing in a few years’ time you do better, 
and are in a position to make a move, where would you be with 
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this de-oiling plant? 
on it. 

Mr. SroREY : I am nob in a position to say before I know 
what kind of plant it will be. 

The Inspector: You say you will save £18 a year. 

Mr. Storey: As a minimum. 

The Inspector: That is the safe way to look at it. That is 
giving the plant seven years of life. Supposing in five years you 
move the station, and you must move it. You have to look 
upon this question now somewhat differently from what you 
would if you knew you had a station which could be extended, 
and there would be no necessity to move. There is the cost of 
taking down and moving. If you take it at five years, this plant 
would not pay you. | 

Mr. Storey: I don’t think it would: 

The Inspector : It would barely pay you in seven years. It 
may save you £18 a year, but the question is whether that is 
altogether warranted. If you remove in five years you won’t 
make any saving, will you? You will have to wipe off two years’ 
outstanding debt. © | 

Mr. Storey: That is so. We are in a difficult position, 
because we hardly know what the consumption of water will be 
with traction load. 

The Inspector : You can fairly well calculate the number of 
pounds of steam on a maximnm and average load. That ought 
to give you a fair idea of what the water bill will be. You get 
all you condensing water for nothing ? | | 

Mr. SroREY: There is the pumping, which is a considerable 
item. 

The INSPECTOR : And without the de-oiling plant you cannot 
use the water again. 

Mr. SrogEYy : No. 

The Inspector: Under ordinary circumstances this plant 
would be desirable. 

Mr. SronEY said the Water Committee at one time thought 
about raising the price of water to 10d. per 1,000 gallons, and 
he estimated the saving at the time at about £60 a year. 

The Inspector: But there is a vast difference between 6d. 

and 10d. ! 
Mr. SroREY observed that the committee kept the price at 
6d. In view of the increased consumption of water, it was 
thought better to put in the de-oiling plant as a matter of 
efficiency. 

The IwsPECTOR: If you only had five years for that plant, 
would you think it advisable to to put it in ? 

Mr. Storzy: No, I should not, especially in view of the 
works being removed in that period. 

The INsPECTOR: I think you have to face that. You have to 
try and build up a reserve fund, and pay off more of the capital 
upon plant, which will not be worth moving. Under ordinary 
circumstance I should not propose to question this £260, but 
here you have extraordinary conditions. What value would this 
plant be in five years? Would it be worth moving? Do you 
think it would ? 

Mr. Storey: I should have thought its life would be 10 
years. —— 

The Inspector: I don’t know what plant you are going to 
put in; some is more desirable than others. Even if it had a 
life of seven years, would it pay you ? 

E STOREY: No, I don't think anything under 10 years 
would. 

The INSPECTOR: You had better let the Board know what 
plant you are going to put in, and then it can be seen how far 
it is probable that its life will extend to 10 years. Also to con- 
sider the cost of its removal, setting it up again, and whether it 
would be worth it in a new station. 

Mr. Storey: That is more a matter for Messrs. Kincaid, 
Waller, Manville, and Dawson, who are the consulting engineers. 
They recommend the Davis-Perrett plant, but I think that the 
more expensive. 

The Inspector: I want to know these details. It is a very 
small margin of profit, and may turn outa loss if it was found 
in five years’ time that the plant was not worth moving. It 
would be better to have never bought it. You had better 
advise the Board what plant you propose to put in, the cost 
of upkeep, and what in your opinion is a fair, just, and reason- 
able period of life for the plant. If the plant has a life of 
seven years, and you have to remove itin five, it is a question 
whether the two years' balance is worth the removal, seeing 
that the plant is more than half worn out. "The station would 
have to be designed to accommodate the plant. 

In reply to the Inspector, Mr. SToREY said the £1,000 for 
new condenser was included in the £9,500 scheme. Messrs. 
Manville recommended it. 

The Inspector : Then they dropped it, and thought it unwise 
to increase the capital account. Is it the same system as is at 
present in use at the station ? | 
.. Mr. Storey: Yes. 

The Inspector: You are putting in a new unit and propose 
to use this new condensing plant for it, and the old plant for 
the present machinery. The present condensers will nob meet 
the requirements of the new unit ? | | 


You would not have made any money 


Mr. Storey: That is so. 

The IwsrzoroR : It will save coal and save money, and the 
plant will be worth moving ? 

Mr. STOREY : Yes. 

The Inspector : And its life will be very different to that of 
the de-oiling plant ? 

Mr. STOREY : Yes. 

The Inspector: And it will be useful and adjustable in a 
new station ? 

Mr. Storey: That is so. MEC 

The Inspector : It is simply a question of its erection in some 
other location, and there is assured economy at the present 
time. You have room for the new plant ? 

Mr. STOREY : Yes. 

The Inspector : No work will be superseded ? 

Mr. SrogEY : No. | 

In reply to further questions, the ELECTRICAL ENGINEER sald 
the maximum load at the station was 533 kw. and the average 
285 kw. A battery was to be installed for traction purposes. 
There were to be no extensions for public lighting. AK 

The Town CLERK explained that the extensions of cable 
would involve an expenditure of about £800. This work was 
to be done at once. The cable would be carried to Kilmorie, 
the residence of Sir T. Bazeley, at a cost of about £400. The 
owner of Kilmorie had agreed to pay a sum of £40 for five 
years in addition to the.cost of current, which was estimated at 
£40 a year. 

The Inspector: What are you going to do with this con- 
tribution of £40 a year for five years? This is work for one 
particular consumer. 

The Town CLERK: Yes, but there are other houses on the 
line. 

The Inspector : You will have to pub this £40 towards the 
debt upon this undertaking. It must be transferred to the 
capital for the repayment of outstanding loans. 

The Town CLERK : I will take care that this is done. 

The Inspector, referring to the cost of labour, remarked 
that if a man was permanently employed by the Corporation 
it would not pay to charge in all his time to the capital account. 
All permanent employés should be charged to revenue account 
only. To do otherwise the Corporation would be crippling 
itself. MaM' 

The Town CrERK said with regard to the extension to the 
Livermead district, which was being developed for building, 
the owner, Captain Mallock, had entered into an arrangement 
with the Town Council in connection with the system of 
sewerage. He was prepared to give the site of a pumping 
station and provide the machinery so that house sewage might 
be pumped by electricity into the Torquay main sewer, and the 
Corporation had undertaken to provide a rising main. In 
return Captain Mallock had agreed to convey to the Corporation 
Corbyn Head. The general districb account would pay the 
£20 a year for keeping the pump at work. There were two or 
three persons desirous of taking the electric light on the line 
of route. 

Mr. GARRETT (borough surveyor) said the pump would be at 
work about 14 hours per day, and there would be a collecting 
tank. Surface drainage would be dealt with by a separate 
scheme. 

The Inspector said the Corporation would need to be careful 
in its expenditure. The profits of the undertaking up to Dec. 51 
last were satisfactory, and if it went on for five years in the same 
manner the debts would be extinguished. 

The Town CLERK said they were certainly extending. 

The INSPECTOR : But is it extending where you get the money? 
Copper is standing higher now than ever before—£86 to £85 a 
ton for ingots, and wire would be £95. 

The Town CrgRk: Many people say if the cable is brought 
near them they will take in the electric light. 

The Inspector: If people want the light they will make 
proper application for it and enter into agreements. That is 
the businesslike way of doing things. You have a strong com- 
petitor in gas at 2s. 11d. per 1,000 cubic feet. This makes it all | 
the more necessary to go carefully in capital expenditure. 

The Town CrzRK thanked the inspector for the manner in 
which he had conducted the proceedings, and the inquiry 
terminated. 


TRADE NOTICES AND NOVELTIES 


Three-Phase Leakage Indicators. 


Rules Nos. 6 and 7 of the ** Special Rules for the Installation 
and Use of Electricity in Mines” call for an instrument which 
will show immediately any defect of the insulation of the 
system, The readings of this instrument are to be recorded 
daily in a book kept at the generating or transforming station 
or switch-house. The accompanying illustration shows the three- 
phase leakage indicator for circuits in which the neutral point 
is not earthed which has been put recently on the market by 
Messrs. Ferranti Limited, of Hollinwood, Lancs. The con- 
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the strains due to high running speeds. Itis generally con- 
structed with two casings, a high and a low pressure, 
in each of which are placed about five complete elements. 
Steam 1s introduced into the first set of guides, in which it 
expands in a five-chambered casing to approximately four-fifths 
of its initial pressure, and acts directly on the first wheel with 
a velocity corresponding to this drop; from thence it passes to 
the second guide and wheel, undergoing a further drop, and 


stituent parts of this apparatus are as follows: A long-scale 
alternating-current milliammeter reading up to 250 milliamperes, 
a Spring four-way switch, a special resistance, and three tell-tale 
lamps. The whole of the gear is attached to a polished slate 
base, and is provided with fixing screws, thus making a self- 
contained plece of apparatus which can be fixed up on pieces of 
angle iron, or in any other way, in any convenient position. 
We are informed that Messrs. Ferranti Limited have been 
notified by the Home Office that the above described 
apparatus fulfils the requirements of the special rules | 
in question, and that already a considerable number of 
these indicators are in use. The three lamps are con- 
nected in star. To the artificial neutral point so formed 
one terminal of the milliammeter is connected, and thence 
through a switch to earth. The voltage of the lamps 
must need tay to the voltage between phases. Thus, if 
there are 500 volts between phases, two 250-volt 16 e. p. lamps 
must be used in series on each phase. Under normal working 
conditions the tell-tale lamps would glow with equal dullness, | 
providing the insulation on each line is good. A slight 
leakage on any line, though not sufficient to be seen by the eye on 
the lamps, will be indicated on the milliammeter. With perfect 
Insulation, therefore, no reading would be observed on the 
instrument. Directly, however, the insulation begins to fall 
this will show up onthe milliammeter. Should the insulation of 
one of the malns fail, the lamp belonging to that main goes out, 
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Diagram oi Zoelly Steam Turbine—part section. 


thus through the series. The two casings, high and low 
pressure, are separate and distinct from each other, but fixed 
on à common bed-plate. "They are split along the horlzontal 
centre line, and the casing feet are placed as directly as possible 
under the line of division, so that no appreciable distortion 
takes place in the turbine when fully heated up, as compared 
with its position when cold. The bearings are fixed on the 
bed-plate quite independently of the casings, and are, therefore, 
in nowise affected by the heating of the latter. As a further 


600-b.h p. Zoelly Steam Turbine and Three-Phase Generator in the 
Electricity Works at Johannesburg, S.A, 


precaution, they are cooled by water supplied under slight 
pressure, and are, moreover, lubricated by oil from a pump 
worked off the turbine shaft. Both oil and water are circulated 
over and over again, the former being collected and filtered, 
| thus reducing the consumption of lubricant to à minimum. No 
internal lubrication is required, as is the case with reciprocat- 
ing engines. In the usual construction three bearings are pro 
vided—one beyond each of the two casings, and one between 
them. In the smaller sizes the shaft is continuous throughout, 
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which automatically brings it back to its normal position, thus 
preventing a careless attendant leaving the switch in the wrong 
position. 
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The Zoelly Steam-Turbine. 

We note that Messrs. Mather and Platt, Limited, Salford 
Ironworks, Manchester, are making yet another addition to 
their already long list of manufactures. This is the Zoelly 
 Steam-turbine, a type better known on the Continent than here. 
Following is a brief description, for which we are indebted to 
Messrs. Mather and Platt, Limited. The Zoelly patent turbine 
is a multi-stage impulse machine, and its chief feature lies in 
the construction of the wheels, which permits of a relatively 
small number being used, owing to their ability to withstand 


but in the larger it is made in two lengths, and coupled between 
the casings with a double bearing, making four in all. In the 
smaller sizes the shaft Is free to bend, but in the larger, the 
speed being below the critical for the material, the shaft is rigid. 
On the shaft are keyed the wheels, which deserve special 
attention. They are forged in one piece with the boss from 
Siemens-Martin steel of the highest grade, and are polished all 
over. The blades of nickel steel are much fewer in number 
per wheel than in the reaction type, are secured by a patent 
special device to the periphery of the wheel, and are separated 
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by accurately-cut distance pieces, the whole being backed by a 
grooved ring of forged steel riveted to the wheel. The cross- 
section of the blades decreases from the point of attach- 
ment towards the tip, with the result that they are 
particularly well adapted to resist the strains set up 
by the high peripheral speed at which they run. The 
blades, like" the wheels themselves, are highly polished in 
order to minimise friction losses, while the nickel steel of 
which they are constructed enables them to retain their 
polished surfaces and clean-cut edges over lengthened periods 
of continuous operation. After assembling, the whole wheel is 
accurately and carefully balanced. The outside of the boss of 
each wheel ia turned, and is a neat but easily-running fit in the 
bore of its guide chamber, the boss of the latter containing 
several small grooves which trap any escape of steam from one 
section to the other. Like the casings, the guide chambers 
are divided along the horizontal centre line, the joints being 
accurately made and fitted. The upper portion of the guide is 
secured to the upper half of the casing, and the lower half in 
like manner to the lower casing. Owing to this construction, it 
is a very simple operation to lift the whole of the upper part of 
the casing with the attached halves of the guide chambers clear 
of the lower part, giving free access to the whole of the internal 
parts of the turbine. The accompanying table gives the results 
obtained with the plant at the electric power station at 
Miilhausen, which consists of a 550-b.h.p. Zoelly turbine direct 
coupled to two direct-current dynamos. The curves in the 
diagram below are plotted from the tabulated figures, and 
clearly show how nearly uniform was the steam consumption 
between 350 h.p. and 700 h.p.—-i.e., between half-load and the 
maximum fall load. The extraordinarily steady running is also 
a noteworthy point, and the speed did not once vary by 3 per 
cent. with a sudden 100 per cent. increase or decrease in the 
load. As to the low steam consumption, this, it will be noted, 
was obtained despite the fact that the existing boilers had only 
a relatively low pressure—viz., 110lb. per square inch. 
Table of Results of Tests for Steam Consumption, 


Date of test ........... semo 26/2/05 27/2/05 27/2/05 27/2/05 27/0/05 
Useful cutputs, kilowatts... 13219 20821 291°52 2391-3 463:22 
Ditto, Dh, Pi | oesceeseerses 229°34 384511 46928 597°27 69791 
Revolutions per minute ... 5,061 3050 3,040 3,030 3,020 
Pressure at inlet, lbs, per 
|» fquare inch ........... .. 126385 124635 125°07 194:92 125°36 
Temperature, degrees O. ... 170:6 170° 1704 1703 170°5 
Pressure before first guide, 
lbs. per square inch ...... | 49:86 55:85 7348 9597 111:84 
Vacuum, per Cent. mee.. . 953 945 938 927 97 
Steam consumption per 
hour, LDS: 4 oie rom ps 4,125 5472 7143 9162 10,624 
Ditto per kw.-hour, lbs, ... 3119 26:28 245 9545 229 
Ditto per b.h,p,-hour, lbs. 17:98 1586 15°55 15:34 1522 
Thermodynamic efficiency, 
POT CONG rrsrersnermcmee 454 516 534 55:03 664 


It remains to add that this type of turbine has already 
been largely adopted on the Continent. At the present time 
there are at work or under construction machines aggregating 
over 72,000 h.p. In view of the fact that Messrs. Mather and 
Platt, Limited, also manufacture specially designed multiphase 
and direct-current dynamos for direct coupling to these turbines, 
they are, of course, in a position to supply complete plants. 


Catalogues, ete. 

Fans.—From the District Electric Company, Berry-street, 
Wolverhampton, we have a price list of their electrically-driven 
propeller fans. 

SEWING -MacuiNE Motors.—A circular which we have 
received from the Western Electric Company, North Woolwich, 
E., illustrates the application of motor drives to sewing 
machines. 


PARLIAMENTARY INTELLIGENCE, 


At Tuesday’s sitting the following Bills were introduced and 
read a second time: Huddersfield Corporation Bill, London 
County Council (General Powers) Bill, and Macclesfield and 
District Tramways Bill. 

Mr. Money asked the Secretary of State for the Home 
Department whether his attention had been directed to the fact 
that neither the preliminary nor the final examination for the 
office of factory inspector included, as obligatory subjects, 
hygiene, chemistry, machine construction and drawing, applied 
mechanics, steam, and electricity ; and whether, in the interest 
of efficient factory inspection, he could give any promise that 
the present form of the examinations referred to would be 
revised. 

Mr. GLADSTONE replied that the highly technical questions 
connected with the use of electricity in factories are now dealt 
with by an electrical inspector specially appointed for that 
purpose. He did not think that any further alteration in this 
examination was required, but promised that if experience of 
its results showed that modifications were necessary, he should 
be prepared to make them, 


Among the measures now ready for first reading are the 
following: London Electric Supply Corporation; Charing 
Cross, West End, and City Electricity Supply ; and Baker- 
street and Waterloo Railway. 

A Bill to amend the Merchandise Marks Act, 1887, has been 
brought before Parliament by Sir Howard Vincent. The 
principal object of the Bill is the clearer labelling of goods of 
foreign manufacture entering Great Britain. 

At Wednesday's sitting, Mr. Buxton (the Postmaster- 
General), in moving the second reading of the Wireless 
Telegraphy Bill, stated that it was a Bill to extend the existing 
Act, to which no objection had been taken by any of the parties 
interested. In view of some objections which had been taken 
to this being made a permanent Bill, he proposed, on going 
into Committee, to limit its duration to Dec. 31, 1912. The Bill 
did not vary in any particular the provisions of the existing 
Act. The second reading of the Bill was agreed to. 


PERSONAL. 


An accident occurred at the Aberbaidan Oolliery, Kenfig Hill, on 
Tuesday afcernoon, resulting in the death of Robert Little, electrician, 
cf Swansea, 

Mr. W. P. Farquharson, who held the post of secretary to the North 
Metropolitan Tramway Co. until the lines were taken over for electri- 
fication by the London Oounty Council, has been appointed by the 
latter body assistant to the chief officer of the northern electric tram 
system, The salary attached to ihe post is £400, rising to £500 by 
four annual instalments of £15. 

The clerical staff of Messrs, J, H. Holmes and Co., of Newcastle- 
on-Tyne, held iheir ee:ond whist drive on Welnesday last. 

The Southend Town Council have approved th» following increases 
of salary in the electrical engineer's department: Mr, E. 8. Rivets, 
mains superintendent, £2. 23, to £2. 15s, pər week; Mr. S. F, 
Fortescue, mains inspector and battery attendant, £1, 18s. to £2 per 
week ; Mr, G. A. Fulcher, chief clerk and storekeeper, 35s. to 37s, 6d. 


per week, | 


Mr, G. Parry, Corporation Electrisity Works, West Ham, has been 

supine’ charge engineer at the generating station at a salary of £3 
er week, 

The second annual dinner of the Faraday House Old Students’ 

Association will take place at the Florence Restaurant, Rupert-street, 

on Friday, March 9, with the president, Mr, C. D. Taite, borough 

electrical enginser of Salford, in the chair, 

Tha second annual dinner of the Students’ Section of the Manchester 
Branch of the Institution of Electrical Engineers was held on the 
24th ult. at the Grand Hotel. Mr, S. L. Pearce (fcom the chair), Mr. 
C. D. Taite, Mr, T. L, Miller, and Mr. A, E, Jepson spoke, the huge 
growth of ih» section being commented on, A musical programme 
concluded the evening. 

The Backenham Urban District Oouncil have decided that, as from 
Nov. 22 last, Mr, J. E, Tapper, the resident engineer, be paid a salary 
at the rat» of £275 per annum. 

Mr, T. B. Goodyer has been recommended by the Tramways Com- 
mittee of the Croydon Corporation for appointment to the post of 
general manager of the Corporation tramways, at a salary of £600 
per annum. 

Mr, James Swinburne, a former president of the Institution of Elec- 
trical Eogineers, was one of 15 selected last week by the council of 
the Royal Society for election to the fellowship of the society. 

Mr, E Fenton, assistant electrical engineer, York, has been 
eppointed t» a similar position at the Bridlington Corporation 
electricity works, in succession to Mr. Simpson, formerly of York, 
resigned, There were 180 applicants, The salary is £100 per annum, 

Mr. J. Welch, principal writer, chief engineers department, 
Sheerness Dockyard, has been appointed principal writer in the 
electrical engineer’s department at Portsmouth, | 

In connection with the transfer of the North Metropolitan Tramways 
Oo., the London County Council are advertising for additional officials as 
under: one resident electrical superintendent, £300, rising to £350; 
one ‘district traffic superintendent, £300, rising to £350 ; one assistant 
roling-stcok superintendent, £250; one assistant permanent-way 
engineer, £250. Three veterinary surgeons are to be temporarily 
employed at a salary of £250 per year each, 


THE ELECTRICAL ENGINEERS, RE. (VOLS.) 


Orders for week ending March 10. 


Monpay, Manon 5,—'! A" Coy.—Recruits’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 
TUESDAY, Marcu 6,—''B” Ooy,—Recruits’ infantry drill, 6 p.m, 
Technical instruction, 7 p.m. 
Medical examination recruits, 7 p.m. 
WEDNESDAY, Marcu7.—''A Badge" examination for "' A" & B” Coys, 
TuvzspAy, Marcu 8,—'' O” Ooy,—Recruits’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m, 
Frivay, Marca 9,—'' D" Coy,—Recruite’ infantry drill, 6 p.m, 
Technical instruction, 7 p.m, 
SATURDAY, Marcu 10, —'! C" Coy.—Week-end instruction for country 
B members, 
J. H. S, Puiuus, Captain E, E., 
for 0,0, E. E. B; E, (Vols.). 


THE ELECTRICAL ENGINEER, MARCH 2, 1906. 


918 


LEGAL INTELLIGENCE. 


BURTON AND ASHBY LIGHT RAILWAY. 


la the King’s Bench Division of the High Court of Justice, before 
Mr. Justice Ridley and Mr, Justice Darling, sitting as a Divisional 
Court, the case of Baxter and others v. the Midland Railway Co. 
came on for hearing. 

Mr, SERJEANT said he had to move, on behalf of the railway 
company, that certain proceedings pending in the Oourt might be 
stayed until Messrs, Baxter, of Ashby, had paid the costs of certain 
former proceedings against the railway company for the same object, 
The Midland Rauway Oo. were the undertakers under a light railway 
order, known as the Burton and Ashby order, and Messrs. Baxter 
made a claim against the company. ‘That was referred to arbitration, 
and the arbitrator made his award, but gave no directions in regard to 
costs, Messrs. Baxter brought an action against the railway company to 
recover the costs on the ground that the Lands Olauses Consolidation 
Act, being incorporated with the Light Railways Act, they were entitled 
to them as of right, The case came before Mr, Justice A, T. Lawrence 
on a point of law, and he held that the costs were not necessarily the 
plaintiffs in such a case, but were within the discretion of the 
arbitrator, as they came within the Arbitration Act, and not the 
Lands Clauses Act, Messrs, Baxter discontinued their action, and 
the railway company taxed their costs of the hearing before Mr, Justice 
A. T. Lawrence at £55. Messrs, Baxter, who were moving in that 
court to have the arbitration proceedings remitted to the arbitrator to 
deal with the question of those costs, had not paid the £53, He 
(learned counsel) contended that the railway company were entitled to 
have the £53 paid to them before Messrs, Baxter should be permitted 
to ask to have the case sent back to the arbitrator, 

Mr, Compron SurrH (for Messrs, Baxter) argued that the railway 
company should not be permitted to stop Messrs, Baxter from asking 
that the arbitration proceedings should be sent back because the £53 
had not been paid. - 

Mr, JusTICE DARLING said he was not inclined to grant the appli- 
cation of the company, seeing that they had their remedy for the £53 
by execution. 

The Oourt refused the application of the railway company on the 
ground that they could enforce their claim to the £53 costs without 
staying the application to remit the arbitration proceedings to the 
arbitrator, There would be no costs of this application. 


BIRMINGHAM AND MIDLAND TRAMWAY CO. v. CHILTON. 


At the West Bromwich County Court, before Judge Smith and a 
jury, an action was brought by the Birmingham and Midland Tram- 
way Oo, against Andrew Chilton, undertaker, of Hales Owen-street, 
Oldbury, to recover or obtain the return of £12 odd, money paid by 
the company to the defendant in respect of an alleged accident, 

The case for the company was that on Aug. 5, 1905, the tramway 
company paid Mr. Chilton £12 damages claimed by him in conse. 
quence of injuries which he alleged his horse had sustained on July 24, 
1905, in a collision with a tramear, The plaintiffs, from information 
which had since come to them, now asked for the return of that 
money on the ground of fraudulent misrepresentation and fraudulent 
concealment on the part of the defendant, The allegation was that as 
the result of the collision with the tramcar the defendant's horse fell, 
ipjuring both its knees, After the animal had teen examined by the 
company's veterinary surgeon, the company, which always denied 
liability in the matter, paid the money in settlement of the claim, 
On Oct, 24 last the defendant was sued in the county court by Mr. 
Brookes, from whom he bought the horse for the sum of £2, the 
balance of the purchase money. The defendant then pleaded that 
the horse was not in accordance with the warranty, and he further 
denied all knowledge of any prior accident, But the tramway com- 
pany subsequently ascertained that on July 24 the horse in question 
tell down near to the Oldbury Church at 8.50 in the morning, and the 
alleged collision with the tramear did not take place until 4.50 in the 
afternoon. Further, Mr, Jeffries urged that at the time of the action 
by Brookes, the defendant was aware of the prior accident alluded to, 
although in the witness-box he denied any knowledge of it. He 
could prove that when the horse fell down early on the morning of 
July 24 Ohilton was fetched and discussed the accident generally with 
those present, 

The defence raised was that, although the horse had fallen down in 
the morning, the damage caused by that fall was very slight, if any, 
and that there was no obligation upon the defendant's part to make 
known to the plaintiffs the fact that the horse had fallen down 
previously, 

After two out of nine witnesses had been called for the defence, the 
jury intimated to the jadge that they had heard sufficient, and returned 
a verdict for the defendant, with costs. 


DAMAGES AGAINST ST. HELENS CORPORATION. 


The action for damages at the Liverpool Assizes by Mrs, Isabella 
Williams, widow of William Williams, master of Whiston Work- 
house, who was killed on April 29 last on a car on the New St. Helens 
tramway, which is leased by a company from the Corporation, con- 
eluded on the 26th ult. after lasting three days. The action was 
against both the tramway company and the Corporation of St. Helens, 
as it was a question with which the responsibility (if any) rested. 
Mr, Williams was killed by the trolley ani standard falling upon hia 
head through becoming involved in some way with the wire arrange- 
ments overhead, The jury found the accident was due to negligence 
of the Corporation alone, and assessed damages at £2,500, less £1,400 
received from accident insurances, which by law must be deducted, 


"WINDING-UP PETITIONS. 


Mr. Justice Warrington, sitting in the Chancery Division on 
Tuesday, Feb. 27, heard the following petitions for compulsory 
winding-up orders : | 

Egyptian Nitrate and Phosphate Syndicate (petition of H. J, 
Monson). Mr. Greenwood said this petition had been standing over 
for some time, as there had been a good deal of litigation between the 
parties, All that was now settled, and, subject to his lordship’s 
sanction, it was arranged that the petition should be dismissed without 
costs. Mr, Frank Russell for the company assented. 

Patent Regenerative Furnace Co, (petition of T, C. Williams and 
Sons and its iiquidator), This was adjourned for a fortnight, 


COMPANIES’ MEETINGS AND REPORTS 


NORTH METROPOLITAN TRAMWAYS. 


The half-yearly meeting of the North Metropolitan Tramways Co, 
was held last week, 

Mr. Q. RICHARDSON, who presided, said that in the last report the 
shareholders were informed of the arrangement come to with the 
London County Council for the surrender of the lease granted by 
the Council to the Company in Ostober, 1897, which would not have 
expired in the ordinary course until June, 1910. At the extraordinary 
meeting held on Aug, 16 the agreement to confirm this arrangement 
was ratified by the shareholders. Since that date the long-pending 
arbitration between the Company and the Leyton Urban District 
Council in respect of the purchase by the latter of the lines and. car 
works of the Company—notice for which was served so far back as 
1899—had been held, and the award of the arbitrator had been received. 
In January notice under the Tramways Act was received from the East 
Ham Corporation for the compulsory acquisition of the lines and depots of 
the Company in that district, The award of the arbitrator in the Leyton 
case was satisfactory to the Company, but a legal point was reserved 
for the judgment of the Court as to whether the Leston Council were 
compelled to purchase the car works, which they were advised they 
were not, A revenue account for the half-year ended Dec, 51 had 
been prepared and certified by the auditois, and, as a result, the 
directors now recommended a dividend at the rateof 34 per cent, per 
annum for the six months. At this stage, however, the Board did not 
propose to make any further report on the past half-year’s working, or 
to present any figures on capital account. A further ordinary meeting 
would be convened in August, when a fall printed report and state- 
ment of accounts for the year to June 30 would be presented, by which 
time it was hoped not only the completion of the surrender of the 
lease to the London Oounty Council would have been satisfactorily 
accomplished, and the moneys receivable duly paid. but also the other 
outstanding questions with the Leyton and the East Ham Oouncile 
sufficiently advanced to enable the directors to make some pronounce- 
ment. 

The report was adopted, and at an extraordinary meeting which . 
followed a Bill to provide for the winding-up and dissolution of the 
Company was approved, 


BAKER STREET AND WATERLOO RAILWAY, 


At the half-yearly meeting of this Company, Mr, T. J. Hare, who 
presided, said they had suffered greatly by the death of Mr. Yerker, 
He had come to London at a time when the underground railways of 
London were under a cloud because there was a fear that the vibration 
experienced on the Central London Railway would be felt on the 
others, Mr. Yerkes had, however, found that ib was due to some 
defect in the engines, and not to the faulty construction of the tube, 
With regard t» the accounts, the £288,000 share and £96,000 loan 
capital remain&d unissued, but resolutions would be submitted asking 
the authority of the shareholders for the issue of that. the greater part 
of which would be required to meet the liabilities under the construc: 
tion contract. The capital expended amounted to £441,683, and the 
total charge to capital was £449,620. "The estimated further capital 
expenditure was £990 085, The Company's line from Baker-street to 
Kennivgton-road, together with the depôs at St, George’s-circus and 
the stations, was now ready, and it was proposed to open this part of 
the line at one o’clock on Sacurday afternoon, March 10, The motive 
power would be electricity. Special attention had bean given to the 
question of preventing possibility of collisions, the up and down rails 
being laid in separate tunnels, All the latest improvements 
with regard to signalling would be used, including automatic and 
semi-automatic signals and the interlocking system, The risk of fire 
had been reduced toa minimum, The platforms were constructed of 
concrete and iron and the permanent way of non-combustible jarrah 
wood. The rolling-stock was almost entirely of steel, and the little 
wocd used had been rendered non-ix flammable, Every known device 
had been employed to eliminate danger to passengers and to provide a 
satisfactory system of trains. Experimental trains had been running 
for some time, and the vibration had scarcely been detected by the 
most delicate instruments. The automatic signalling had worked 
splendidly, The portion of the line to the Elephant and Castle would 
be ready in à few months, and there would be a subway connection 
with the City and South London Railway COo.'s station, and the Souths 
Eastern and Ohatham station was within a couple of minutes’ walk, 
Every possible progress was being made in the section of the line from 
Baker-street to Paddington, and an improved method was being 
devised for the interchange of pass»nge;s there with the Great 
Weste.n Railway. Satisfactory arrangements had also been made 
with all companies whose lines they crossed. When all the under- 
ground line "were complete a person would be able to go underground 
to any part of London. 

The report was adopted, 
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LONDON ELECTRIC SUPPLY. 


At the ordinary general meeting Mr, R, H. Benson, who presided, 
in moving the adoption of the report, said, whereas nine years ago 
the Company sold 2,279,000 units, their sale last year amounted 
to no fewer than 15,000,000 units, The cost per unit, however, had 
dropped from 5:553. to under 1d. per unit. The gross revenue had 
increased during the same period from £50.000 to £130,000, and the 
net revenue from £16,570 to £78,721, The capital expenditure in 
1897 was £817,000. Last year it was £1,065,000. Power business, 
as distinguished from light business, would undoubtedly form the 
backbone of their future, and 59 per cent. of the units they sold last 
year were for power, They were prepared to meet any demand for 
powerin their area, Last year the Company earned rather over 10 per 
cent, on their capital, and paid 3 per cent., increasing the reserve by 
£25,000, and creating a contingency account of £5,000, This year 
they had earned rather more than 13 per cent., out of which they pro- 
posed to pay a dividend of 4 per cent. on the ordinary shares, to 
double both the reserve and the contingency funds, leaving them at 
£50,000 and £10,000 respectively, and to carry forward £3,141, 
These results had been accomplished in the face not only of increasing 
competition, but of decreases in price for their product, They had 
11 different competitors in their area, two of them being borough 
councils, 

The report was adopted. 


NATIONAL TELEPHONE, | 


The twenty-seventh ordinary general meeting of the National Tele- 
phone Oo. was held on the 22nd ult. at Hamilton House, Victoria- 
cele ean E.O., Sir Henry Fowler, M.P., chairman of the Company, 
presiding. 

The CHAIRMAN, in moving the adoption of the report, copy of which 
appeared in our issue of the 16th ult., said that to show what a burden 
had been borne by the Company in respect of Post Office royalties and 
what the Oompany had contributed to the public purse, he might 
mention that since the licence had been granted in 1881 it had paid no 
less than £2,000,000 in that respect. The number of stations open 
had increased from 315,829 in 1904 to 362,413 in 1905, while the 
staff during the same period had increased from 13,844 to 15,602. 
The number of messages, which was under 1,000 million, had 
increased to 1,063,000,000, which: compared with 88,000,000 
inland telegraph messages transmitted. The shareholders would 
no doubt desire to know what the Board proposed to do in the 
next six years, and he might say at once that it was impossible 
for the Company to stand still, If it attempted to do so, it must go 
back. If ir 1911 the Company went to the Government and handed 
to it a property which was in good condition in 1906, but which since 
that date had been allowed to run down, the result would, he thought, 
be disappointing to the shareholders, The Board must keep the pro- 
perty up to date in every single department in order that the Company 
should receive full value for its capital and plant in the future, Having 
regard to the fact that he had taken office under his Majesty’s Govern- 
ment, he felt it his duty to retire from the Board, and he did so with 
feelings of regret, having been deeply interested in the progress of 
the Company since the days when it was crippled for funds, Some 
people might ask why the Board did not distribute the reserve in 
dividend, but if the shareholders had it now they could not have it 
in 1911, The desire of the Board was to expend no capital which 
would not be fully represented by plant in 1911, and worth the fall 
value at which it stood in the books, 

Several shareholders expressed regret at Sir Henry Fowler’s retire- 
ment, and Mr. Lea Smiru, touching on the same point and speaking 
as a Conservative, made the remark that at all events they would have 
aa pleasure of knowing that there was one reasonable man in the 

abinet, | | 

Mr. GEORGE FRANKLIN, the vice-president, said that the business 
required the constant expenditure of new capital. During the last five 
yearsit had spent £3,735,000, andin the future the Board would take care 
that any expenditure would yield to ravenue a fair return, and at the 
same time represent plant worth its value in 1911 when the service 
was taken over by the Government. The Board desired to have the 
power t issue that capital without coming to the shareholders again, 
80 as to protect the Company and maintain its position during the next 
SIX years, i 

The report was adopted and the capital resolution approved, 


SOUTH METROPOLITAN ELECTRIC LIGHT AND POWER. 


The ordinary general meeting was held on the 97th ult. at 
Winchester House, Mr, H. Sr. Jonn WINKWoRTH presided, and after 
expressing great regret at the loss sustained by the Company through 
the death since their last meeting of Sir John Willox (the late chair- 
man), said that during the past year the business of the Company 
had continued to make steady progress. The lamp connections had 
increased by 17,285, which, with the exception of last year, when the 
Crystal Palace area was taken over, was the largest increase they had 
had. The number of consumers had increased to 2,858, and the net 
revenue had increased from £16,574 to £22,131, the latter figure 
including a full year’s working of the Crystal Palace area as compared 
with 64 months in the previous year’s accounts, Added to the amount 
brought forward from last year, the result showed a total of £28 837, 
After deducting debenture and other interest, and the interim dividend 
on preference shares, there remained a balance of £17,885, out of 
which it was proposed to pay a final dividend on the 7 per cent. 
preference shares, which would absorb £3,459, to place to the credit of 
depreciation account £4,000, and in the payment of a dividend of 
2% per cent, on the ordinary shares, which would take £2,676, The 
balance of £7,748 it was proposed to be carried forward to the next 


account, The directors were promoting a Bill in Parliament seeking 
power to make arrangements with other authorised users of current for 
mutual assistance, and for the giving or taking of supply in bulk, and 
also to supply railways, If the Bill passed it would enable the com- 
panies interested to co-operate by joining up their areas of supply, and 
in this way considerable economies could be effected. It was most 
desirable that the cost of electric light should, as soon as possible, be 
reduced so as to bring the advantages within the reach of the large 
industrial population throughout the Oompany's area of supply, which 
embraced about one-fifth of the county of London south of the Thames 
and certain areas beyond, The prospects of business during the © 
present year were encouraging. He concluded by moving the adoption 
of the report, 

Mr. H. W. BowpEN (managing director) seconded the resolution, 
which was adopted, and, the usual formal business having been 
transacted, the proceedings terminated. 


— 


CHARING CROSS, HAMPSTEAD, AND EUSTON RAILWAY. 


The half-yearly general meeting of this Company was held on 
Feb, 26 at Hamilton House, Victoria-embankment, Mr, Cecil Grenfell 
presiding. | | 

The accounts which were presented stated that the capital autho- 
rised amounted to £5,768,000, and the capital created or sanctioned 
to £5, 526,000, a balance of £442,000. Of the stock and share capita? 
created, £2,762,442 had baen received, £3,608 was uncalled, and 
£1,559,950 was issued. The total expenditure during the half-year 
was £561,782, and up to date £5,934,477. The estimates of further 
expenditure on capital account were £400,000 during the half-year 
ending June 40, 1906, and in subsequent half-years £1,433,522—a 
total of £1,833, 522, | 

The accounts were adopted. 

It was stated that the construction of the line was proceeding satis- 
facborily, and that ib would be opened in 1907, 


NOTTING HILL ELECTRIC LIGHTING. 


The annual general meeting of this Company was held on the 
21th ult., Sir William Orookes presiding, 

The OHAIRMAN stated that the revenue account showed a very 
satisfactory result. They had sold 66,000 more units, and the revenue. 
had increased by £750, whereas the total costs, but for two special 
items, were actually less than those of the previous year. He alluded 
to the Bills.at present before Parliament, The opposition to the Bills 
he said, was successful, but it seemed to the Board a genuine grievance 
that the Company should be put to this expense in protecting what they 
considered its statutory rights. He regretted that many measures had 
again been introduced into the present Parliament dealing with the 
electricity supply in London, including an application for the right to 
supply in bulk and for motive purposes in the Company's area, but as 
they had received assurances from the promoters of most of these Bills 
that it was not intended to interfere with the Company's rights, he 
hoped that the amount of ''parliamentary expenses” would be con- 
siderably reduced this year and disappear in the near future, He 
regretted that the Company were unsuccessful in tbeir opposition to the 
increase in therating assessment, The assessment was increased from - 
£4,598 to £7,656, which would result in the Company's having to pay 
an additional £1,000 per annum for rates; and it might not be 
generally known that as the law at present stood, they were assessed 
on their profits, or upon a similar basis to the income tax. The 
assessment of their Wood-lane works also was inoreased considerably 
at the recent quinquennial valuation. Comparing the figures for 
last year with those for 1904, he stated that the houses connected 
increased from 2,267 to 2,486, the lamps connected from 132,132 to 
143,102, the units sold from 1,645,492 to 1,711,955, the revenue from - 
£34,563 to $55,514, the expenses from £14,718 to £15,367, the profit 
from £19,845 to £19,983, and the dividend on the ordinary shares 
from 7 per cent, to 74 per cent, They were joining their neigh bours— 
the Kensington and Knightsbridge, the Westminster, and the St. 
James’s Companies—in promoting a Bill to enable them to inter- 
change supply, to supply in bulk to authorised undertakers in 
adjoining districts, and to erect a joint station on a new site on the 
banks of the Thames if found necessary. Several petitions had been 


| lodged against the Bill, but it was hoped that satisfactory arrange- 


ments might be made with the parties opposing the measure, and if it 
became law they thought it would benefit both the general public in 
the ares covered by the Bill and also the shareholders of the companies 
joinivg in the scheme. He afterwards referred to the successful work- 
ing of the Wood-lane works, where, he said, the cost of generating 
current had been reduced from year to year, and he believed that it 
was now lower than at any other similar station in London, The 
Company's rate of progress continued satisfactory, and applications 
from new consumers showed no sign of diminishing. He concluded 
by moving the adoption of the report and the payment of the dividends 
therein recommended. 

Sir RICHARD B. MARTIN seconded the motion, which was carried 
unanimously, | 


TELEGRAPH CONSTRUCTION AND MAINTENANCE. 


The ordinary general meeting was held on Tuesday last. 

Mr. WILLIAM SHUTER, who presided, said that the past year had 
been one of exceptional difficulty for the Company. The accident 
which happened to the ‘' Colombia,” when she struck on some rocks 
cff Nova Scotia, was a cause of great anxiety to the Board. Fortu- 
nately, the damage to the ship did not prove tə be so serious as was 
ab first feared, The repairs carried out at the dry dock at Halifax 
were sufficient to enable the Company to complete the laying of the 
Atlantic cable. The amount of loss occasioned by the accident did not 
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appear in the profit and loss account, as it was charged against their 
own insurance fund, The accounts for the year under review were, 
on the whole, satisfactory, and compared favourably with those for 
1904. He moved the adoption of the report, which was seconded by 
Sir JAMES PENDER, 

In reply to General Trevor, Mr. PLENDER said that the amount of 
debts owing by the Company included in the item of debts and reserves 
for Insurance and contingencies, £1,060,816, was small, As to the 
reserve, 1t was invested specifically, and was included in the item of 
sundry securities on the other side of the balance-sheet, £1,022,613, 
and was practically represented by consols, There had been no recent 
valuation of the Oompany’s premises, but he could assure the share. 
holders, from his knowledge of the accounts, that the most ample pro- 
vision was made for depreciation and renewals of leases, A liberal 
allowance had always been made for every possible contingency. 

The motion was unanimously agreed to. 


YORKSHIRE ELECTRIC POWER. 


The sixth ordinary half-yearly meeting of the Yorkshire Electric 
Power Oo, was held on Tuesday last at Leeds. Mr, A, G, Lupton, 
chairman of the directors, presided. 

In moving the adoption of the report and statement of accounts, the 
CHAIRMAN said they commenced giving a supply cf current on Jan, 18 
last year, At first their sales were on a very small scale. Ia the first 
half-year the sales of current only amounted to £149, Ia the thid 
quarter of the year the sales were practically doubled, and in the 
fourth quarter they were more than double the previous quarter, The 
number of users was increasing, and one of the most hopeful signs 
was that customers who took power in a tentative manner were 
inereasing the number of their motors. Some of their consumers had 
found an increase in the output from their machines, as the Company's 
current was a more regular drive than anything that could be got by 
the ordinary mill engine of the most modern construction, 

The report was adopted. 


OXFORD ELECTRIC. 


The directors’ report is as follows: The revenue account shows a 
profit (including £898, 10s. 7d. brought forward from last year) of 
£212,828. 4s. 9d. After providing £2,103: 9s, 3d. for debenture and 
other interest, and writing off £696, 2s. 8d, on account of hire- 
purchase installations, the balance available for dividend is £10,023. 
12s, 10d., which your directors propose to appropriate as follows: to 
dividend, at the rate of 7 per cent, per annum, free of income tax, 
on the share capital ranking for dividend (whereof 24 per cent, was 


paid in September last) £6,475; to credit of reserve and renewal. 


of plant account, £2,500; leaving a balance to be carried to next 
year's ascount, £1,048, 12s. 10d, Itis estimated that at Dec. 51 last 
there was the equivalent of over 75,000 8-c.p. lamps connected to the 
mains, The number of Board of Trade units sold during 1905 was 8 per 
cent, larger than in the previous year, The capacity of the generating 
station has been increased by the provision of a 200-kw. generator and a 
new boiler ; additional coal storage has also been provided. Two trans- 
formers have been installed in the sub-stations, increasing the dis. 
tributing capacity by 80 kw, New sub-stations have been erected and 
equipped at Union-street and Ship-street, and enlargements and 
improvements have also been made to the sub-stations at North- 
parade, Queen-street, and Police Station-passage, and the supply 
mains have also been extended. The capacity of the high.tensior 
trunk mains has been largely increased, The whole of the authorised 
capital of the Company having been issued, the directors, in order 
to provide additional capital for the extension of the undertaking, 
have resolved to increase the capital of the Company by the creation 
of 10,000 cumulative 5 per cent. preference shares of £5 each, which 
will, in the first instance, be offered to the sharehol lers,- 


LONDON UNITED TRAMWAYS (1901). 


The report for the year ended Dec. 51 states that the gross receipts 
amount to £301,350 and the working and general expenses and 
renewals to £175,514, leaving, with the balance brought forward, a 
net revenue of £126,600. After payment of debenture interest and 
' the dividend on the preference shares for the year there remains 
£30,447, An interim dividend at the rate of 4 per cent, per annum, 
less tax, was paid in August, leaving a balance now available of 
£18,254. Ibis proposed to pay a final dividend on the ordinary shares 
for the half-year ended Dec. 51 at the rate of 2 per cent. per annum, 
less tax, to place £10,000 to reserve, and to carry forward £1,116, 
The report adds: The sum proposed to be placed to the reserve 
fund would have enabled the directors to pay a dividend on the 
ordinary shares of 4 per cent. for the year, but the Board feel that 
the policy of substantially strengthening the reserve fund out of 
fevenue, in addition to maintaining the Company's plant and equip- 
ment in the highest state of efficiency, will commend itself to the 
shareholders, The gross receipts show an increase of £5,115, whilst 
the operating expenses have decreased by £875, The total number 
of passengers carried was 49,157,139, an increase of 1,050,412. Since 
the last general meeting the construction of the authorised tramways 


in Kingston, Surbiton, and New Malden, and between Brentford and ` 


Hanwell has been undertaken. The works are practically complete, 
and it is anticipated that the lines will be approved by the Board of 
Trade and opened for public traffic on March 1. The directors intend 
bo proceed immediately with the construction of the tramways from 
‘New Malden to Wimbledon, Merton, and Tooting, The carrying out 
of these lines is of paramount importance, inasmuch as when complete 
they will afford valuable through facilities over the Company’s system 
jn Middlesex and London and the electric tramways of the London 


County Council. Residents in the thickly-populated districts of South 
London will thus have cheap and direct access to Hampton Court and 
the other pleasure resorts of the Thames Valley. | 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION. 
The report for 1905, to be submitted to the meeting in Cardiff on 


March 9, states that the revenue for current and meter rents was 


£11,413; the horse-power connected up to that date was 6,128, 
Customers are slow in getting their arrangements completed, and, 
consequently, in getting connected to the mains, There is, however, 
a steady increase going on, Up to the end of the year some of the 
Company's largest and most important consumers had not commenced 
to take their supply. They are, however, at work and anxious to 
geb their motors connected up and to commence taking their supply 
of energy from the Company's mains, and to disuse their 
existing methods of driving. The generating plant which the 
Company have in position and in actual working order, together with 
two engines of 1,250 h,p. each, which have been on order for a long 
time past and are now about to be delivered, is sufficient to deal with 
a total of some 16,000 h.p. connected to the mains, Ib is generally 
found that at a maximum not more than half of the horse-power 
connected is at work at any one time, It will not be possible to 
connect a total of 16,000 h.p. to the Company's mains without some 
further capital expenditure, Lut there is every promise of getting such 
an amount connected without anything like a proportionate expenditure 
to that which has been necessary up to date, for thereason that the exten- 
sions of mains, et2., necessary to connecta considerable additional amount 
of horse-power will only consist of comparatively.short branches from 
the existing main routes, There will be overhead mains on poles in 
all cases where wayleaves can be satisfactorily obtained. Two such 
overhead lines are at present being carried out by the contractors, and 
four more are now being surveyed and negotiated for. If the revenue 
which this 16,000 h.p. can bring in be taken to be at the same rate as 
that already received, the Company shall, by the time it is connected, 
be earning a gross revenue sufficient to cover all expenses chargeable 
against revenue and the debenture interest, At the present time the 
revenue is at the rate of £2. 10s. per annum per horse-power connected 
to the mains, While the revenue before mentioned has been calculated 
upon this figure, there is good reason t» believe that it will be 
improved upon, In order to meet the prospective and ever increasing 
demand for power, it has been found necessary to spend a larger 
amount of capital than was expected a year ago, and further exten- 
sions will from time to time be needed; while from circumstances 
beyond the directors' control, and delays on the part of customers, the 
anticipated revenue has not yet been realised. A Bill is being pro- 
moted in the present session of Parliament to authorise the creation 
and issue of further capital for the purpose of the Carmarthenshire 
undertaking and f.r the general purposes of the Company. | 


L4 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC 
LIGHTING. 


The report for the year ending 1905 states that the number of lamps, 
calculated on the usual basis of 8 c.p., has increased from 505,048 to 
326,827. The renewal account now stands at £57,670, an increase of 
£1,737. After providing for the amount placed to renewal acount, 
writing £346 off cost of purchase of South Kensington order, in the 
capital account, and after paying the dividends on both the preference 
shares, it is proposed to pay a dividend on the ordinary shares at the 
rate of 10 per cent. per annum for the past half-year, making, with 
the interim dividend paid on Aug. 1, 10 per cent, for the year. This 
will leave a balance of £8,399 to be carried forward. With regard te 
the question of the directors’ remuneration, the directors propose that 
it should again be dealt with at the approaching meeting, and a 
resolution will be submitted for the approval of the shareholders pro- 
viding for the confirmation of the resolution of last year, and that the 
remuneration of the directors shall, until otherwise resolved by the 
shareholders, be fixed at £1,750 per annum, 


SCARBOROUGH ELECTRIC SUPPLY, 


The report for 1905, to be presented to the meeting at Scarborough 
on the 3rd inst,, states that motive power has been taken by the 
tramway company during the year beyond the minimum figure agreed 
upon, The receipts for lighting have suffered from a '' bad season " 
in the town, and also from the reduced scale of charges which came 
into effect on Jan, 1. Capital outlay during 1905 was £41,656, aa 
against £16,368 for 1904, The outlay includes £1,085 on account of 
six cottages for workmen (a further balance being due). There is also 
an item of £2,221 for mains, Capital expenditure may now be con: 
sidered closed except for normal extensions, The accounts show that, 
after placing the sum of £1,000 to depreciation account, there is a 
balance on revenue account of £4,909. The directors recommend a 
dividend at the rate of 5 per cent. for the year, leaving to be carried 
forward £171. The Board regret to report the death during the year 
of their colleague Mr, Woodall. 


NORTHALLERTON ELECTRIC LIGHT AND POWER. 


The annual report shows a profit of £411, from which must be 
deducted interest on loans and debentures, depreciation on motors, 
meters, and free-wired installations, and commissions, leaving a net 
profit of £191. Underground cables have been laid to the county hall, 
also the Wensleydale Pure Milk Society’s depot, and the works of the 
Tarpaulin Brattice Oloth and Linoleum Oo., from which consumers 
material benefit will be derived during the ensuing year, The unite 
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sold to private consumers are 5,595 in excess of last year, and the 
horse-power of motors connected to the Compsny's mains is now 95, 
as compared with 57 the previous year, 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY. 


The revenue account for the year ended Dac. 31 shows a balance, 
subjsct to audit, of £29,910, making, with the balance brought in 
from 1904, à total of £35,924, After deducting the balance of interest 
account, providing dividends on the preference shares, and an intérim 
dividend on t^e ordinary shares, and placing £8,000 to depreciation 
account, increasing that account to £57,626, the directors recommend 
a final dividend on the ordinary shares at the rate of 11 per cent. per 
annum, makiog 10 per cent. for the year, carrying forward £8,680. 


NEW COMPANIES REGISTERED, 


Nairobi Electric Power and Lighting Co., Limited, — Registered 
Feb. 25.  Oapital, £30,000 in £1 shares (12,000 preference), Object: 
to adopt an“ sgreement with O. Hirtz»l, of Nairobi, East Africa 
Pcotectorate, and to carry on in the said protectorate and elsewhere 
the business of producers, suppliers, and sellers of electricity for power, 
light, heat, traction, or other purpcses, No initial public issue, 
Registered office: 29, Martin’s-lane, Cannon-street, E.O. ui 


Bettws-y-Coed Electric Lighting Co., Limited,— Registered 
Feb. 10 by Jordan and Son, 120, Ohancery-lane, W.O. Capital, 
£5,000 in £1 shares,  Objsct: to acquire from the Urban 
District Council of B:ttwa-y-Coed the benefit of the Bettws-y- 
Ooed LKilectric Lighting Provisional Order, 1906, to adopt 
an agreement with R. Oonway, H. W. Lance, O, I Jones, 
R. V. Johnson, Ann Evans, Kate Pallen, R. Parry, H. Roberts, 
R. Rowlinson, S. London, T. W. Evans, O. L. Jones, A. Davies, and 
E, B, Smith, and to carry on ihe business of an electricity supply 
company and that of electrical and mechanical engineers, manu- 
facturers of and dealers in electric, magnetic, telegraphic, telephonic, 
and other appliances and apparatus, etc. Minimum cash subscription, 
20 per cent. gf the shares offered to the public, Rogistered offise : 
Miners’ Bridge House, Bettws-y-Ooed, Oarnarvon. 


Mutual Electricity Supply Co, Limited,— Rogistered Feb, 16. 
Oapital, £20,000 in £1 shares, Object: to carry on the business of 
electriciane, engineers, producers of and dealers in electricity for 
motive power and light, etc, No initial public issue. The first 
directors (to number not less than three nor more than e gbt) are to 


be appointed by the sigeatories. Registered offize: 39, Victoria. 
street, Westminster, 


Accessible Battery and Engineering Co , Limited — Registered 
Feb, 19. Capital, £1,500 in £1 shares. Object: to acquire the 
business carried on at 39, Victoria street, Westminster, as the Asces- 
sible E ectric Battery Oo., to adopt an agreement with A. J. Fippard 
and C. L. Oartwright, and to carry on the business of electrical, 
mechanical, practical, and chemical engineers, electricians, suppliers 
‘of electricity, manufacturers of and dealers in elestric basterics, cells, 
and other apparatus, etc. No inisial public issue, Registered office: 
59, Victoria-street, Westminster. 


Liens Registered. 


Electric and Avglo-American Manufacturing Co, Limited, 
Putney, S. W.—Lien registered Feb. 17 for £1 350 74 per cent. debèn- 
tures, part cf £4,000 authorised. No trustees. Charged on the 
undertaking and all th» property, present anid future, including the 
uncalled capital, 
` Electric Supply Co. of Victoria, Limited, Liverpool, —Discharge 
tegistered Feb. 15 of mortgages dated Ost. 1, 1901, March 10, 1904, 
and Dec. 10, 1904, for £45 000, £35 000, and £25,009 respectively. 

Rangoon Electric Tramway and Supply Co, Limited, Liver. 
pool.—Trust deed registe:ed Feb. 15 for £150,000 debenture stock. 
Trustees: Sir J. G, Hill, of 10, Water-street, Liverpool, and R. 
Henderson, 17, Water-street, Liverpool. Secured on the undertaking 
and all the assets, including the uncalled capital and frechold and 
leasehold property at Rangoon, | 

Electric Law Press, Limited, London, E C —Lien registered 
Feb. 22 for £100 7 per cent. debentures, part of $1,000. Amount 
previously issued, 8700. No trustees, Oharged on the undertaking 
and all the property and assets, present and fature, including the 
unealled capital, stock-in-trade, and book debts for the time being. 


New Issues 


South Metropolitan Electric Light and Power Co., Limited 
Issue on Jan. 51 ofa £10,000 44 per cent. debenture, part of a series 
created by resolutions of July 3 1900, and May 6, 1904, to secure a 
sum not exceeding the amount of the paid-up capital, Property 
charged: the company’s undertaking and property, present and 
fature, including uncalled capital, Trustees: H. R, Becton, 18, Austin- 
friars, E,C., and W, R. Davies, 10, Moorgate-streot, E.C. Total 
amount.previously issued of same series, £210,000. 


Tramways Extension Syndicate, Limited,—A charge on the | 


sun of 10s, per share, payable on 2,000 preference shares, to secure 
£690, has been registered. Date of charge, Feb. 1, 1906. Holders: 
P. Macfayden and Oo., Winchester House, E.C, 

Electric Supply Co, of Victoria, Limited,—A memorandum of 
satisfacbion ia iull of charges, dated Oct, 1, 1901, March 10, 1904, and 
Dec. 8, 1904, sscuring £100,000, has been filed, _ 

Auto Electric Riflo and Target Co., Limited (London).— 
Issue on Feb, 7 of £150 7 per cent, debentures, part of a series created 


Dec, 5, 1904, to secure £5,000. 
taking and property, present and fature, 
previously issued of same series, £2,950. 


Charged on the company’s under- 
No trustees, Total amount 


APPOINTMENTS VACANT. 


Meter Superintendent and Installation Inspector, Barking 
Urban Díistic; Oouneil. Applications to the Olerk by noon on 
March 8. See advertissment in last issue, 


Draughtsman. Apply, Box 500, Electrical Engineer Office, See 


. advertisement. 


Car Depot Foreman Fitter, Applications to Box 655, Electrical 
Engineer Office, See advertisement. 

Electrical and Mechanical Engineer, salary £400 per annum ; 
Assistant Elect'ieal Engineer, salary £200 per annum, for th» London 
County Council. Forms of application from the Olerk of the London 
Ccuaty Council, Spring-gardens, S. W,, to whom applications must be 
sent by 10 a,m, on March 12. | 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


Schaffhausen, —The Municipality invite tenders for electrical piant, 
Estimate, £45,000. | 

Saviglione,—Offers will shortly be invited for the construction of 
an electric tramway, 

Romo, —The Tramway and Omnibus Co, of Rome invite tenders for 
the electrification of their lines. 

Giurgevo (Roumania).—The Municipal Authorities invite tenders 
for an electric lighting icstallation. 

Milan.—The Municipality will shortly proceed to invite tenders for 
the construction of two electric tramways, 

Dublin.—The Oorporation invite tenders for tramway rails. 
Particulars from Mr, F, Allan, 3, Oork-hill. l 

Heidelberg (South Africa) —The Municipality invite tenders for 
the electric lighting installation cf the town. 

Leeds —The Corporation invite tenders for supplies to the tram- 
ways thrcughous5 the year, Tenders by March 12, 


Rosario (Argentine)—The Municipality invite tenders for the 
electi; lighting of the town, Tende s by April 16. 

‘Wimbledon,—The Corporation invite tenders for annual supplies 
for the electricity depa'tment, Tenders by March 7, 

Bedford,—Tenders are to invited for the supply of 220 yards 
of rubber. iasulated lead-covered and armoured cable, 

Namur,—The Direction de la Traction et du Mat érial invite tenders 
for electric lighting cab‘es, lamps, cells, eto, (shortly), 

Pilsen,—The Austrian State Railways invite tenders for the electric 
lighting of the station in Pilsen. Tenders by March 6, 

Bristol.—Tenders are required for direct and alternating current 
motors for hiring out to consumers. See advertisement. | 

Valenciennes (France), —The Mayor invites offers for the installa- 
tion of low-pressure heating apparatus for the Mu:é» by March 10. 

Madrid. —The Direccion-General de Obras Publicas invite teaders 
for an electric railway projəcb in Barcelona, Tendars by March 51. 

Paris,—The Tribunal de Comme'ce invite tenders for the recon- 
struction of a portion of the tramway track. Tenders by Merch 10. 

Loeds.—The Electricity Committee invite tenders for one or two 
se's of electric generating and condensing plant, Tenders by 10 a.m. 
on Ap il 9. 

Stoke-on-Trent,—The Corporation invite tenders for electricity 
meters, Forms, £2, 2s, Tenders to the Borough Electrical Engineer 
by March dl. 

Dublin.—The Corporation invite tenders for the supply of arc lamp 
carbons to their electricity undertaking, Tenders by noon on March 9, 
See advertisement, 

Briton Ferry.—The U:ban District Council invite tenders for the 
supply of sub-station switchboard, feeder and distributor cables, etc, 
Terdors by March 26. | 

Arnheim.—The Municipality invite tenders for the erection of 
central electricity station, etc. Estimate, 115,230f1,; plans, etc., 
1'50fl, Tenders by March 5, 

Stockport —Tenders are invited for the annual supplies for the 
electricity department, Apply to Mr. A. J. H. Carter, Corporation 
Electricity Works, March 15. 

Shoreditch.—The Borough Council invite tenders for annual 
supplies, including ironwork, lighting cables, and fittings. Tenders to 
the Town Clerk by March 13, 

Madrid,—Tenders are invited for the construction of an electric 
tramway. Guarantee, £140. Tenders t» the Direccion-General de 
Obras Publicas, Madrid, by Ap:il 5, 

Londonderry.—The Corporation invite tenders for electric meters, 
cables, and accessories. Forms may be obtained from, and tenders to 
be sent to, the Town Clerk by March 3, 

Barcelona (Spain).—Offers are invited for acquiring a tramway 
concession for a period of 60 years. Direscion-General de Obras, 
Pablicas, Madrid, Offers by March 31, | 

Lincoln.—The Corporation invite tenders for one water-bube boiler 


and one 500-h.p. high-speed engine coupled to a continuous-current 
dynamo, Tenders by noon on March 6, 
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Middleton,—Tenders are invited for the supply of 1,000 yards of 
electric cable. Specifications may be obtained from the Borovgh 
Electrical Engineer, Tenders by March 13. 

Erith, —The Urban District Council invite tenders for the supply of 
stores for the electricity department for six months, Tenders by 
March 12, Electrical Engineer, High-street. 

Johannesburg.—The Town Council invite tenders for the supply, 
free at their stores, of 350 street lamp fittings, 50 stays, and 600ft. 
gas barrel, Tenders to the Town Olerk by March 31, 

Huddersfield.—The Oorporation invite tenders for one vertical 
cross-compound condensing engine, and one 750 kw. traction generator, 
switchboard, cables, etc. Tenders by 10 a.m. on March 9. 

Barnes,—The Urban District Council invite tenders for condenser 
plant and water-tube boile:s, ete. Mr. O. S. Davidson, electrical 
engineer, High-street, Mortlake, S. W, Tenders by March 12. 

Bristol —Tenders are invitsd for arc lamp carbons, Particulars 
and forms of tender may be obtained from Mr, H, Faraday Proctor, 
city electrical engineer, 

Stockport, —Tenders are invited for the supply of five double.deck 
top-covered care, single-truxk type, complete with electrical equipment 
for overhead traction. Tenders to the Town Clerk by noon on March 5. 

Brussels, —The Ohemin de Fer d'Etat invite tenders for accessories 
in connection with the maintenance and upkeep of the electric light 
installation (Specification No, 213), Rue de Louvain, 11. "Tenders by 
March 7, | 

Greenock.—The Corporation invite tenders for the supply and 
delivery of two direct-current steam generators of 750 kw. each ; one 
500-kw. direot-current motor. generator, Tenders by March 15, See 
advertisement, 

Portsmouth —The Corporation invite tenders for electrical plant 
and equipment. Particulars can be obtained from the Tramways 
Engineer, Vivash-road, Fratton, Portsmouth, and tenders to the Town 
Clerk by March 5, 


Manchester,—The Tramways Committee invite tenders for the 


supply of general stores, etc, Tenders to the Chairman of the Tram- 
ways Committee, 55, Piccadilly, Manchester, by 1 p.m. on March 3. 
See advertisement in last issue. 

Edinburgh.—Tenders are invited for the annual supply of arc lamp 
carbons, cast-iron pavement boxes and cast-iron pipes, electricity 
mete s, house service fuse boxes, and bitumen. Tenders to the Town 
Olerk by March 12. See advertisement in last issue. 

Dublin.—The Corporation invite tenders for supply of arc lemp 
carbons., Specification, etc., may be obtained from the City Engineer, 
Oity Hall, Dublin, on payment of 1s. for each form Tenders to Mr. 
Henry Campbell, town clerk, by 12 noon on March 9, 


Lambeth.—The Guardians invite tenders for the periodical cleaning 
of the boilers and other plant at their various establishments for three 
yea s from Lady Day. Forms of tender on application to Mr. W, 
Thurnell, clerk, Brook-street Kennington-road, S,.E, to whom they 
must be returned by March 15, 


Epsom, —The Asylums Committee of the London County Council 


invite tenders for the installaiion of electric lighting and power 
(excluding generating plant) at tha Long Grove Asylum, Epsom. now 
in courte of erection, Tenders to the office of the Oommittee, 
6, Waterloo-place, London, S. W., by March 26. 

Brussels, —The Direction des Ponts et Ohaustéss, Rue de Louvain, 
58, invite tenders for the electric lighting of the new art school in 
Oureghen. Estimate, 48,000fr. (£2,400), and guarantee, 4 800fr, 
(£240). Form of tender No, 11 (price 1 80fr.) and plan (price 25 90fr.) 
may be obtained from Mu és Commercial, Rue des Augustines, No, 15, 
Brussels, "Tenders by March 16, 

Sydney (N.S. W.), —The Council invite tenders for the supply and 
erectiun of (A) boilers, automatic stokers, pipework, etc.; (B) turbo- 
alternator, sub-station mach nery, switchboards, ete. Corditions may 
bé obtained from Messrs, Preece and Oardew, 8, Queen Autie’s-gate, 

Vestminster, cn deposit of £5. 5s,, which will be returned on 1 eceipt 
of a bona fide tender, Tenders by May 7. l 

‘ Bilston, —Tenders are invited for the electric lighting of new schools 
now reing erected at Stonefield, Bilston, for the Bilston Education 
Com nittee, in accordance with plans and specifi'ations prepared by 
Messrs. Bailey and MoConnall, architects, Bri'ge-street, Walsill. 
Tendeis to Mr, F. M. Qooper, secretary to Education Committee, 
Education Office, Town Hall, Bilston, by 12 noon on March 12. 


Swindon.—The Corporation invite tenders for tha supply of the 
following mvterials during 12 months ending March 31, 1907: elec- 
trical and tremway equi; m3nt accessories, fase and service boxes, ete, ; 
incandescent glow lamps ; cables; lubrieatiag o.1s and grease ; direct. 
current meters, Specifications, etc , may be obtained frem the ergi- 
neer and manager, Mr, J. G. Griffia, E’ectricity Works, Swindon. 
Tenders to the Town Cierk by noon on March 12, 


RESULTS OF TENDERS. 


Torquay.—The Brush Electrical Oo. are supplying 16 double-deck 
car bodies, 

Wolverhampton,—The Corporation have placed an order for three 
balancing sets with the Electric Construction Co. 

Durham,—The Durham Electrical Distribution C^. have placed an 
order with the Brush Electrical Co. for eight 500-kw. three phase 
transformers, 

St. Marylebone —The Borough Council hava accepted the tender 
of Messrs, Herbert Morris and Bastert, of Loughborough, for the supply 
of special cranes, | 

Wakefield, —The tender of Lasien and Hjort, 52, Queen Victoria- 
street, London, has been accepted for the supply of a water softening 
and purification plant for 8250, 


Tenders to be deposited by noon on March 6, 


London,—The South Metropolitan Electric Tramways Co. have 
accepted the Brush Electrical Oo.’s tender for a 500-kw. steam turbo- 
alternator and condensing plant. 


Southend.—The Corporation have accepted the tender of Messrs, 
Crompton and Oo. for a Crompton-Belliss steam dynamo, amounting 
to £2,857, including expansion gear, 


St. Marylebone.—The Council are recommended to accept the 
tender of Ernest Scott and Mountain for the supply and erection of 
a centrifugal pump at the generating station for £62. 10s,and the 
tender of Messrs. Oraig, Sharp, and Oo. for the suyply of box com- 
pound at £22. 10: per ton, and that of the British Electric Trades 
Oo, for the supply of pitch at £2, 5s. per ton, 


Battersea,—The tender of Mather and Platt, to supply and fix 
the necessary steam generating plant of a capacity of 850 kw., with 
engine made by Belliss and Morcom, the dynamo to be mounted on 
steel plate built into the foundations and connected to the engine at 
the flywheel only, and the plant to include Korting condenser, spare 


armature, ete., for the sum of £7,392, has been accepted, 


Grimsby.—'The following tenders for electrical plant, etc., for the 
Corporation are recommended for acceptance ; Bruch Electrical Engi- 
neering Oo., 500.kw. dynamo, £2,410; Stirling Boiler Oo., water- 
tube boiler with Will’s stokers, £1,428 ; Johnson and Phillips. exten- 
sion of switchboard, £265; J. Wilson and Oo., pipework, £748, 11s.; 
Johnson and Phillips, supply of cables, £1 264. 17s. 11d. ; Ohain 
Belt Engineering Oo., coal conveyor, $245; Brush E'ectrieal Engi- 
neering Oo., condensing plant, £907, 

Croydon,—The Corporation have received the following tenders for 
supply of electrical plant : 

1,000-kw, direct-current generator. 


Dick, Kerr, and Co. (accepted) serene sese £6,975 0 0 
Siemens Bros: zexeseeexcexrean iarna aa aaa 1,400.0 20 
British Thomson-Houston Oo. ....—.—............ Hoeata 7,255 0 0 
Electric Construction Oo, .-.—.... eem mee ef eO 7,865 0 0 
British Westinghouse Oo. ....——. emen emeeseeO 7,004 0 0 
Traction feeder panels. 

Siemens Bros, (aecepted) ...2...nlseeeem mme 198 10 0 
British Westinghouse Oo, ....—.. ams o ms o eo oms oas oo ioes eano == A 2105 0 0 
British Thomson-Houston Oo. ....—........ eren eme 255 0 0 

M rio er Pe me . 220 0 0 
Cowans: Limited aces ese iini Se edo eden era . 229 0 0 
E. FK. Moy Limited 2. eicere ere bert reo e Ce 82110 0 
Dick, Kerr, and Oo: erransa rana Oe me. 000... 0. 0 


Dover.—The Corporation have received the following tenders for 
the supply and erection of one 350.kw, combined steam generator 
set for traction purposes: 


British Westinghouse Manufacturing Oo., Manchester* £1,753 0 0 
Dito Cte cce m eet bae esee ro tU cec Ode beo trem ames. “L000 D. 0 
Ditto... nns assa ura oe ee ione um 1972 0 0 

J. Howden and Co,, Glasgow „me ssecsccsscsencmssetsrereeees 1498 0 O0 

International Eagineerirg Oo., London ...—..—......—... 1600 0 O 

IDLO) EE ide iaa IS euet Rel EN een Be VEN UM T IER MOST 1,739 0 0 

Ditto eaer aana aa a e as KOO 10-0 
Mather and Platt, Manchester .... eee ame . 1621 0 0 
JU LO s cieceo i ddet v e cO diede eite aa 15600. O 
DIU: ies etieso cesa enemies — ÁÀ— CÓ . 1,750 0 0 
Dilo ca anasa a Messi acu. 2990-70» 20 
Bruce Peebles and Oo., London  ............. re epi Tul 1615 0 0 
ibo. eei aei Uva i ERASMUS ees Post OPE URUU yeaa: . 1702 0 0 

Ditto ..........—. Loss de dues orem ances ORS 1745 0 0 

Dit 0: i tec conci vem eo prtut a aaa T - 0. 20 

Vickers, Sons, and Maxim, Sheffield (oncT)........... EN 1,600 0 0 

J, Fowler and Co,, Leeds .......... eere dues dba. 9-0 
DIU ccoetea veh erteilen OM PEE 4. 163510 O0 

Johnson-Lundell Electric Traction Oo., Southall msm. 1,550 Q0 O 

IU Seres cécescel ete có be ka eese tu antes at eene sese 020.0" (0 

Lancashire Dynamo and Motor Co., Manchester ...... 1,684 0 O 

VULG sche diete tete e e cmi ce cocus Eure 000; 9. d 

Elestric Construction Qo., Wolverhampton................—» 1,876 0 O 
ID Mei R . 1,595 0 0 

General E'ectric Oo., Witton ....2.... nee eem €» 1,726 10 Q0 
Di Do Li i iE vo MER EINE UE EAE Vo dIN E T 1,802 5 0 
Dillo Success et cio aM a aa a BOUE. UJ 

Pkceaix Dynamo Manufacturing Co., Bradford............ 1548 0 0 
DLO MU -———— Áo EC 
Dilora aurea ere ewmenne RIS. 20. 0 
DIULO «cec avr re nex DEL Pe do EEE e ve .. 1,858 0 0 

Browett, Lindley, and Oo., Manchester .........—.—...... 1,530 0 0 

IDO OEA E PEENE Mr PEDES ADAE pibus M es aed i dn 1712 G O0 
DO cassscmicucin ci eaa ea a a aa L000 UID. 
DIULO secs eves —MÀ T———— wd een . 1,607 0 0 
Ditto em.e T" EE nA easa dili QU 
Ditto esce rco inem pd cr ente RE € 4. 1,597 0 0 

British Electric Plant Oo., Alloa .—.......—... eee. 1,498 0 0 
DibbO n cascitec c ete cer edt ve elita e de v mu Loto M. uU 

T, Parker and Oo., Wolverhampton (fou 1).............—.. . 1,509 0 0 

Johnson and Phillips, Oid Oharlton, Kent (twot)...... 1,495 0 0 

Br ome e ew. 1,458 0 0 

British Thomson- Houston Oo., Ragby (onet) ............ 1,726 0 0 

|e ANGLO s tee pim CR Re Dr iu ots —— 1,654 0 O 

Iadustrial Engineering. Co., Manchester (cne|)........ 1,494 10 0 

Siemens Bros, and Oo., London (fourt) .—............—... 1,6060 0 O 

Dick, Kerr, and Oo., London ....... OE SOE A . 1681 0 0 
Ditto. notice Sce ov tore Iii mop es 1610) 0 
DIUGOqacevesctesices NNA dass marnwmeene cid. 9-0 


 Note,—The alternative tenders (t) refer to the sets offered in 
regard to which the particulars required were incomplete. * Recom- 
mended for acceptance, 
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Brazil,—The. contract for the electrification of the tramways at 
Bahia, Brazil, estimated at about £1,000,000, has been secured by the 
General Electric Co. of New York, 

Melbourne (Australia).—The Postmaster-General has accepted 
the following tenders: W. T. Henley’s Telegraph Works Oo., 24 miles 
electric cable, £712. 10s, ; Victorian Iron Rolling Oo., 150 tons of 
Zin, dog spikes, £11. 7s, 6d. per ton; E. and W, Drayton, 50 tons of 
Zin. dog spikes, £11. 6s. 8d. ; Thompson and Oo., railway traverse 
crossing, £233. 10s.; British Insulated and Helsby Oables. Melbourne, 
22 tons hard-drawn copper wire (100lb. per mile) £2,222, three tons 
hard-drawn copper wire (200lb, per mile) £308 ; A. Sturrock, jun., 
Brunswick-road and Lygon-street, East Brunswick, 70 cable boxes for 
52-wire cables 15s, each, 50 ditto for 28-wire cables 13s., 400 ditto, 
with wood fittings for 28 wires 9s, 9d., 200 diito, with wood fittings 
for 14 wires 9s, | 

London, N.—The following tenders have been received for roadwork 
and platelaying in connection with the reconstruction for the under- 
ground conduit system of electric traction of the northern tramways, 
for the London County Council : 


Shoreditch to Stamford Hill route, 


J. Q. White and Oo. *.... Len ee £141,599 6 9 
Dick, Kerr, and Oo, ... Linee eese m» 143,105 6 O 
W. Griffiths and Co, inem eee m m ess» 145501 9 2 
R. W. Blackwell and Oo, .msmsursorsosems celeres 147,887 5 5 
J. Mowlem and Co........—. een esee men 147,717 0 0 
Estimate (comparable with tenders)..................—... 185,980 9 9 
: . . Bloomsbury and Poplar route. 

Dick, Kerr, and Oo. Lesser. 288,045 12 8 
J. G. White and Oo. nme. os soe nun omenon oen ossemeos ens 269,995 5 6 
W. Griffiths and Oo. wressecccsersereessssmsssvmemvnen 242495 12 8 
J. Mowlem and Oo, .......—..—. oms oos ims eem em 245,190 10 O 
Estimate (comparable with tenders)........ MS e. 226,851 18 8 


. * Recommended for acceptance, 


BUSINESS NOTES. 


TRACTION. 


Derby.—A serious tramcar accident was averted by the eftective 
application of the brakes under trying circumstances, 

Preston,—The Town Oouncil have adopted automatic points at 
various junctions, A trial set, which had been working for some 
months, had given every satisfaction. 

Baker Street and Waterloo Railway.—It has been officially 
announced that the new Baker-street and Waterloo Railway will be 
opened for passenger traffic on March 10. | 

Leyton,—The Urban District Council are about to erect a generat- 
ing station and plant for supplying energy for working the tramways, 
and application has been made for a loan of £21,100. 

Electricity v. Steam,—The North-Eastern Railway Co., one of 
the first railway systems to adopt electricity, announce that whereas 
steam costs 1s, 54d. per mile, electricity only costs 94d. 

London Suburban Trams,—The London United Electric Tram- 
ways Qo, opened yesterday (March 1) the new lines which they are 
laying down in Kingston, Surbiton, Malden, and Long Ditton. 


South Lancashire,—The South Lancashire Tramways Co, have. 


deposited plans for their lines through Little Hulton, Walkden, and 
Worsley districts, which they are commencing to lay forthwith. 
_Swansea,—Ths tramway service will soon be accelerated by the 
addition of 10 new cars to the rolling stock—four double-deckers for 
the Sketty and High-street sections, and six combination cars for 
Sketty, Docks, and Port Tennant, | 

Glasgow.—Negotiations are iu progress between the Old Kilpatrick 
Parish Oouncil, the Dumbarton Road County Board, and the Glasgow 
Oorporation with reference to the question of having the Glasgow 
tramways extended to Duntocher. | 

Bury.—A tramear accident occurred on Friday last, which resulted 
in ivjuries to the driver, It seems that some carts were proceeding 
on a tramline, when an electric car came down the incline and ran 
into one of the carts, doing much damage. l 

Huddersfield, —A motion for ‘the refusal to grant powers to 
the Yorkshire Tramway Power Oo. to run over a portion of the 
Corporation system was at a meeting of the Town Council last week 
negatived by the casting vote of the mayor. | 

Exeter.—The Tramways St.b-Committee have issued a report in 
which they recommend that all passengers upon the Corporation 
tramears, prior to the hour of 8 a.m., be permitted to travel at the 
cheap fares charged for the labouring classes, | 

Barrhead.—The Paisley Tramway Oo, are seeking permission to 
extend their system to Barrhead, to which the latter Town Council 
have agreed, Itis expected that the line will be proceeded with at 
once, and will probably be completed early in the summer, 

Cardiff. —The January report of the Tramways Committee shows 
an increase in the receipts over the corresponding period last year 
of £637. 12s, 4d., and an increased gross profit of £988. 1s, 24d, 
The cars had travelled 7,224 miles less than in January of 1905, 

District Railway.—The company are contemplating an extension 
of the subway from South Kensington Station to the Royal Albert 
Hall. Negotiations are in progress with the different authorities who 
opposed the subway in former years to withdraw their opposition to 
the scheme, 

Luton,—The Town Council are about to apply to the Board of 
Trade for their consent to the Council borrowing the sum of £57,000 
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for the purpose of laying, equipping, and working a system of tram- 
ways, referred to in a provisional order relating to the Luton Corpora- 
tion tramways, confirmed by an Act dated Aug. 11, 1905. A or 
St. Marylebone,—The Council met last night (March 1) to consider 
the following resolutions relating to the London County Council 
(Tramways.and Improvements) Bill, 1906: '''That the resolution of 
the Council of Dec. 7, 1905, in reference to the Bill be rescinded.” 
‘‘ That this Council consent to the introduction of this Bill into 
Parliament,” db 


Bordesley (Birmingham).—4Àn electric tramway ran into a trac- 


tion engine last week with such force that considerable damage was 


done. The tramcar was badly damaged, The front was completely 
battered in, the driver’s platform was torn up, and almost the whole 
of the windows were smashed, ‘Traffic was thoroughly disorganised . 
for the greater part of the d&y. - 

Heywood,—Work in connection with the reconstruction and 
electrification of the tramways, the total cost of which will be upwards 
of £50,000, was completed on Saturday. Oommunication has been 
made with Rochdale, Bury, and the surrounding districts, and the 
system provides the link which will enable & through tram journey to 
be made between Halifax and Liverpool. : 


Fulham.—The Law and Parliamentary Committee have recom- 
mended the Borough Council to withdraw the petition lodged against 
the London United Tramways Bill The committee further recom- 
mend that the attention of the Metropolitan District Railway Oo, 
and the Board of Trade be called to the inadequacy of the present train 
service on the District Railway to meet the needs of the borough. 


Liverpool,—A fire broke out on Friday last in the motormen’s 
compartment of an electric train arriving from Southport. The con- 
troller fused, and the smouldering rubber and smoke caused some little 
excitement among the passengers, but this was speedily allayed upon 
the prompt extinction of the fire by the driver and guard with hand 
appliances carried on the train, The compartment was slightly 
damaged by the outbreak, 


Birmingham,—A deputation of the Yardley District Council waited 


on Monday upon the sub-committee of the Birmingham City Tram- 


ways Committee, at the Council House, with the view to effecting an 
arrangement between the two authorities as to the working of the 
tramways in the Yardley area, which includes Shirley, Acock’s Green, 
Olton, and Solihull, The conference was conducted in private, and 
the result is awaited locally with interest. 

Brighouse.—The Town Oouncil have held a meeting to consider the 
proposals contained in the Bill to be submitted to Parliament by the West 
Yorkshire Tramways Co., who seek to acquire parliamentary powers. 
to construct electric tramlines which will connect Halifax and 
Huddersfield, và Elland, Rastrick, and Brighouse, The matters in 
dispute ketween the Corporation and the company have been settled, 
and, after discussion, it was decided to accept the proposals of the 
promoters, and support the Bill, | = 

Clayton (Yorks).—An inquiry was recently held by the Light 
Railway Commissioners at the Town Hall, Barnsley, into the applica- 
tion to construct a light railway, about four miles long, to connect 
Clayton West with the Lancashire and Yorkshire Railway at Darton, 
and thus give access to and from Barnsley. The cost is estimated at 
£42,000. The only opposition came from Mr. Skort, on behalf of Mr, 
W, B. Beaumont, of Bretton Park, the owner of land in the district. 
The Commissioners, after inspecting the Bretton estate, granted the 
application. 

Middlesbrough,—The project for constructing a light railway 
between Middlesbrough and the Hartlepools, and throwing a conveyor 
bridge across the Tees, was advanced a step further last week, wben 
the Light Railway Commissioners held an inquiry into the matter at 
Middlesbrough. We have already outlined the scheme, for which 
borrowing powers to the extent of £200,000 are asked, The inquiry 
was concluded so far as local evidence was concerned, Should it ba 
necessary, the Commissioners will sit in London a month hence to 
hear further evidence by engineers on behalf of the Corporation, 


Athens (Greece).—The United States Consul at Athens, Greece, 
reports that an electric tramway is to be extended between Athens and 
Piraeus, to be developed from the present horse and steam system. 
French and Belgian capitalists are to undertake the development, A 
delay was caused in granting the new concession because of the change 


ia the Greek Ministry. The present 25-mile line will be transformed 


int) a 3Q-mile electric line, and 60 per cent. of it will be double track. 
The electrical apparatus will be of American pattern, manufactared in 
Paris by the Thomson-Houston Oo. Further information may be 
secured from Mr. G. S, Albanese, care of the Greek Electric Oo., 
Athens, | | 


Erith.— The Tramways Committee recommend that the Highways 
Committee of the London County Council be asked to meet them in 
order to discuss the question of the construction of the tramway from 
the terminus of this Councils tramways at Abbey Wood to the 
junction of the Bexley tramways and the London County Oouncil’s 
system in High-street, Plumstead. The tramways manager proposes 
that, when sending car wheels away for new tyres, to have the existing 
wrought-iron centres changed for cast-iron ones of larger diameter. 
This would enable the tyres to be worn down to a minimum thickness, 
and thus obtain a much greater life from them. The committee 
recommend that the same be adopted. 


Oxford.—A special meeting of the General Purposes Committee was 
held last week, when two f.esh offers for installing and working elec- 
tric trams and for motor 'buses were laid before the committee, as was 
also a letter from Mr, Baker, chairman of the Ratepayers’ Committee 
(which has been opposing electric trams all through), in favour of 
motor buses being tried before the city was pledged to: ectrification, 
A resolution was moved to the effect that the installation and working 
of the tramways should be put up to public tender, To that an 


amendment was proposed that a special committee of 15 should be 
selected to take into consideration the question of running motor "buses 
and to report to the Council, 
nearly a couple of hours, the amendment was carried, : | | 

Bradford.—The elective auditor gave his annual report on the 
finances of the Corporation last week. 


to reach the sum of £43,986. He points out that before any profit 
was reckoned, either gross or otherwise, there was spent out of 


revenue, in order to. keep the plant up to the highest pitch of | 


efficiency, and which practically amounted to another reserve fund, 
£32177. The tramways in Bradford, he said, could never be 
expected to produce such large profits as in some towns, owing to 


the extra cost in haulage and extra cost in wear and tear, because | 
| are unsightly, and have declined to sanction the erection of telegraph 


of the gradients, He was satisfied, however, that the concern was a 
good investment, and was in a healthy condition. 


Aberdeen. —The directors of the Aberdeen Suburban Tramways Co. | 
| address of the above company is now ‘‘ Hintons’ Buildings,” Middles- 


. have submitted a memorandum to the Town Council with regard to the 
renewal of the agreement for running powers between the Corporation 


and the company. Ina lengthy report, the directors submit a number | 


of considerations on the question of terms, etc., and state that they 
are willing, if the Corporation desired it, that the terms of the agree- 
ment for running powers, in conjunction with the terms of the agree- 
ment for electric supply, should be settled by the Board of Trade. 
They, however, see no reason why an amicable arrangement should not 
be come to without the necessity of any application to the Board of 
Trade, A child was last week accidently run over and killed by an 
electric tramcear, 
guard, and brought the vehicle to a stop as quickly as possible. The 
promptness with which the guard was lowered had the desired effect 
ab first, as the boy was caught in it; but as there was no rod to prevent 
him rolling off at the other side, the impetus of the car before it 
stopped caused him to fall over, and his head was terribly crushed, 


Neweastle,—It is the intention of the Tramways Committee to 
make extensions on the Osborne-road route, but before doing so it 


will be necessary to obtain temporary powers and then embody the | 


request in the next parliamentary Bill. It has been decided that the 
committee recommend the Council to themselves insure their own 


passengers instead of, as at present, paying £3,000 annually to an | 


insurance company. The estimates for the ensuing financial year 
in respect of the Corporation tramways, as submitted by Mr. 
Ernest Hatton, the general mansger, show an estimated net surplus of 
£19,200. The estimates, Mr. Hatton states, have been framed after 
a careful survey of the reduced expenditure brought about during the 
last nine months, The figures could only be relied upon in the event 
of no further material concessions being granted, and the standing 
charges, with particular reference to the rating assessments, remaining 
at or near the present figures, The income is put down at £202,000, 


and the expenditure at £110,950. This, the report states, leaves an | 


estimated gross surplus of £91,050, out of which provision must be 


made for interest and sinking fund charges, income tax, and also the | 


yearly rents due to the Corporation for the power station and Byker 
shed lands and the compensation due to the Newcastle Electric Supply 
Oo., which, in round figures, total £71.850, leaving an estimated net 
surplus of £19,200. Owing to the extensions which are going on ab 
Scotswood-road and elsewhere, some of this interest, etc., would be 
what might be termed unproductive capitel—a fact which should not be 
lost sight of, For the year ending March 31, 1906, the surplus is 
estimated at £11,330, There was a net surplus for the previous year 
of £6,293, 

London County Council, —AÀ. driver of an electric tramcar has been 
fined 20s. and costs for driving a car along Greenwich-road at excess 
Speed. Evidence was given to show that a distance of 220 yards was 
covered in 27 seconds, equal to a rate of over 16 miles per hour. 
meeting of the Council on Tuesday, upon the recommendation of the 
Highways Committee, it was decided to pay the Battersea Borough 
Council the sum of £19,600, in consideration of their releasing the 


Council from its special obligations in respect of the maintenance of | 


carriageways beyond the usual tramways. area in connection with the 
tramways in the borough which are about to be reconstructed for elec- 


trical traction, Mr, Allen Baker, chairman of the Highways Committee, | 


stated that the committee were about to consider the question of 
extending the Aldwych to Angel subway in the direction of 
Highgate Archway, so as to avoid the congestion at the Angel. 
The returns so far from the new tramway showed that the single-deck 
cars were earning 2s, 21d. per car mile, as against ls. per car mile for 
the ordinary double-deck cars in the streets, The Board of Trade have 
notified the London County Oouncil that they are prepared to approve 
the alterations in speed proposed by the Oouncil for that section of 
their tramways system which connects the Canal Bridge, Old Kent- 
road, New Oross Gate, and Deptford Bridge. 
the time being, and pending the widening of the road, the sections in 
between will not have any increase in their speed, The arrange- 
ments will be 16 miles an hour on that section of the route which 
includes Canal Bridge and New Cross Gate, 12 miles an hour from 
New Cross Gate to Deptford Bridge, 12. miles an hour in Pomeroy- 
street, Kender-street, and Qoeen’s-road, and 16 miles an hour on the 
Kender-street to New Cross Gate, Queen's-road route, In one of the 
committee rooms of the County Hall, Mr. J. Williams Benn, M.P., 
who was chairman of the London County Council last year, was, on 
the 20th ult., presented with his portrait in oils, subscribed for by 
his colleagues, and painted by Mr. George Clausen, A.R.A., Sir 
Edwin Cornwall, M.P. (chairman), in making the presentation, said 
that Mr. Benn was one of the original members of the Council, and 
had held various offices, but would no doubt desire specially to be 
identified with the work of the Highways Committee. They would 
remember years ago, when the tramway question was a very con- 
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After an animated discussion, lasting | | t 
| Mr. Benn, in acknowledging the gift, said that men of all parties 


| and stations came together on that Council and gave of their best 


With regard to the tramways | 
department, he said there was a net profit of 215.929, which, instead | 


of using for the relief of rates or any other purpose, the committee | 
S : dm DT J | will be placed in the lobby with those of previous chairmen of the 


decided to add to the renewals and reserve fund, causing that fund | 


The motorman immediately lowered the safety | 


At a | 


| district for Messrs, Hugh Scott and Oo.’s electric motors. 
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| troversial one, how steadfastly Mr. Benn fought for the principles 
which were now generally accepted by the Council. 


The great work 
of developing the tramways of London was largely due to his efforts, 


for London. While that spirit obtained, London would never suffer 
from those ills which afflicted other cities, Mr. Benn then asked the . 
chairman to eccept the portrait on behalf of the Council, and it- 


Council, 


LIGHTING AND GENERAL. 


The County of Durham Electrical Power Supply Co, —The 
directors have declared a dividend of 4 per cent, on the ordinary shares, 
Northwich.—The Rural Council consider that overhead wires 


poles, | l D 
Cleveland and Durham County Electric Power Co.—The 


brough. | | 
Removal. —Messrs, Q. T. Riches and Co., dealers in motor acces- 
sories, etc,, give notice of removal to 19, Store-street, W.O., from 


I. March 12, 


Newcastle-upon-Tyne Electric Supply Co, — The directors 


| recommend a further dividend of 54 per cent., making a total of 8 per 
| cent, for the year 1905. | 


Castle Firebrick Co.—This company are issuing a descriptive 
price list of firebricks, floor, and ridge tiles, glezsd socket tubes, and 
agricultural drain pipes. , 

Plant for Sale.—The Exeter Corporation are about to sell the 
plant from their old generating station, For particulars see advertise. 


| ment in another column. 


Luton,—A new flame arc lamp has been put up as an experiment, 
and should it prove satisfactory others will be introduced by the 
Electric Light Committee. _ 

Mile End.—The Guardians have appointed a committee to inquire 
into the electric light installation of the workhouses, which is now 
costing £3,000 per annum. 

Aylesbury.—The Council have given consent tothe granting of the 
Aylesbury electric lighting order, which is being applied for by the 
Mutual Electrieity Supply Co. 

Britannia Electric Light Works,-—Messrs  Mitoehell, Graham, 
and Son, of 46, Beauclerc-street, Edinburgh, have been appointed sole 
agents for the above for Scotland. | 

For Sale.— Quantity of copper steam-pipe bends, etc., from the 
city of Edinburgh electricity supply station. For particulars see 
advertisement in another column. | 

Bedford,—The Council are empowering the Electricity Committee 
to purchase patterns for stoker parts and high-speed oil filter and 
sludge tank at a cost of £15. 7s, 6d. "X 

Sunderland,—A Local Government Board inquiry is to be held 
into the application of the Borough Council for sanction to a loan of 
£218,000 for electric lighting purposes, 

Belfort (France).—The municipal authorities propose to utilise 
electrisity for public lighting purposes, and are at present considering 
the most suitable method of construction. 

Southampton.—The Council, as an experiment, have directed the 
collector to canvass for new customers for six months, upon a com. 
mission of 1d. per 8 c.p. lamp on all direct orders. 

Bournemouth and Poole Electricity Supply Co,—The directors 
recommend a dividend on the ordinary shares ab the rat» of 7 per 
cent, per annum for the year ended Dec. 51, 1905. 

Electric Motors.—Messrs. R. J. Nicholson and Oo., 26, Oannon- 
street, Manchester, have bsen appointed sole sgents in Lancashire 

South Metropolitan Electric Light and Power Co.— Warrants 
for dividends to Dec. 31 last on the ordinary and 7 per cent. cumula- 
tive preference shares have been issued to the shareholders. 

. Charing Cross Roof, —The South-Eastern and Chatham Railways 
Managing Committee have entrusted Messrs. Mellowes and Oo, with 
the patent glezing on the '' Eclipse " system of the new roof, 

Greenock.—The Corporation electrical engineer reports that during 
December 288,821 units of electricity were generated, an increase of 
99.595 as compared with the corresponding month of last year, 

Crediton,—The Urban District Council, the London and South 


| Western Railway Co., and Messrs, Christy Bros. and Middletón will 


oppose the Orediton Lighting and Power Bill when in committee of 


| the House of Lords, 
On the other hand, for | 


Beckenham,—The Urban Distrist Council are considering the 


| removal and re-erection of certain out-offices at the electric lighting 
| station which interfere with the sinking of the proposed well. 
| Estimated, cost £20, l 


Norwich.—The City Council have decided that the several depart- 
ments of the Corporation shall place in the hands of the Electricity 
Committee all work required with respect to electric lighting, fittings, 
wiring, and maintenance, | 

Vickers, Sons, and Maxim.—The directors recommend a final 
dividend of 23. per share (free of income tax) on the ordinary shares of 


| the company, making 3s, per share, or 15 per cent, for the year, 


carrying forwards upwards of £210,000. 

Aberdeen Suburban Tramways Co.—The accounts of the 
Aberdeen Suburban Tramways Co, for the half-year ended Jan. 51 
show a profi on working, subject to depreciation and to directors’ fees, 
of £794, increasing the credit balance to £1,138, | 
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Westinghouse Magnetic Brakes for Birmingham. —The British 
Westinghouse Electric and Manufacturing Oo, have received the order 
to equip with magnetic brakes 200 cars now being delivered t» the 
Birmingham Corporation by Dick, Kerr, and Co, 


Flexible Arm Electric Desk Lamps.—We have bren favoured 
with an illustrated list of the above, together with a booklet giving 
particulars of the electrically-driven propeller fans manufactured by 
the District Electric Oo., of Berry.street, Wolverhampton. 


St Marylebone.—The Council have been recommended by the 
Electric Supply Committee to present a memorial to the Prime 
Minister asking for the appointment of a Royal Commission to con- 
sider the whole question of the electricity supply of London. 


Bankruptey.— According to the London Gazette, the first meeting 
in the estate of A, Jones and Cecil Hellyar. carrying on business as 
electrical engineers and contractors at 130, Upper Richmond-road, 
East Sheen, Surrey, will be held at 132, York-road, Westminster 
Bridge, S E. 

Manchester. —The second dance of this season held by the staff of 
Messrs, W. T. Glover and Co. took place on the 23rd ult, at the 
Academy, Brunswick-street, We have been favoured with a copy of 
the well-executed hand-coloured admission ticket, which does credit 
to the author. 

Barnstaple.—The report of the electricity department presented to 
the County Council for the year ending Des, 31, 1905, shows an amount 
received from private consumers of £1,811, 12s, 10d , being an increase 
of £565. 53. over 1904, The profits on the year were said to be between 
£200 and £300. | | 

Brent (Suffolk) —The Parish Council have entered into negotia- 
tions with the Postmaster-General relative to the telephone extension 
in firms’ or private houses made now having a private wire connected 
on payment of remaining fees, The switching will be carried out at 
the South Brent office, 

Oban.—The Council have resolved to erect an all-night tantalum 
lamp in Crescent-road, and to erect a tantalum lamp near the north 
boundary wall of Ardmore Villa ; to substitute tantalum lamps for 
the whole of the incandescent electric lamps other than the twin lights 
on the arc lamp pillars, 


Poplar.—The Council are making application to the London County 
Council for a loan of 25.928 including £3,000 for extensions which 
were provided in 1904, The Electricity Committee have in considera- 
tion the erection of overhead coal bunkers, with elevator and conveyor 
plant of electricity works, 

Metropolitan Electric Supply Co,—The directors recommend a 
final dividend for 1905 of 5s. per share on the ordinary shares, piy- 
able on March 14, making a total distribution for the year of 10s. por 
share, or 10 per cent., carrying forward £2,219, For the year 1924 
the dividend was at the same rate, 

Easthampstead.—The Rural District Oouncil has given formal 
consent to the application for a provisional order by the Camberley 
Electric Supply Co., and have directed their solicitors to uncondi- 
tionally withdraw the objections which have been lodged with the 
Board of Trade to the provisional order. 


Harrow.—The sectional engineer of the General Post office has 
complained cf the difficulty in getting a clear route for through wires, 
owing to tree obstructions, and has asked permission of the Council to 
move some of the poles in Bessborough-road from the back line of the 
path to the kerb line. The necessary permission has been granted, 


Newoastle-on-Tyne.—The Corporation have accepted the offer of 
the Tramway Committee to erect an experimental arc lamp in St. 
Nicholas-square of 5,000 c.p., and it will be put in immediately. An 
improved light is to be provided between the cathedral and the 
approach to the High-Level Bridge at an extra cost of £24 per annum. 


Grisons (Switzerland),—A meeting was recently held at Trius 
when the erection of a generating station for this district was urged. 
The opinion was expressed that 56,000 customers for electric lighting 
would be obtained. Two important Swiss houses have already made 
offers for constructing the station with its equipment and connections, 


Burgess Hill,— Burgess Hill was added to the list of Sussex towns 
provided with the electric light by the current being officially switched 
on from the power station of the Burgess Hill and District Electric 
Supply Oo. last Saturday evening, There was considerable interest 
taken in the ceremony, at which Mr, Findlay, chairman of the 
company, presided, 

County of London Electric Supply Co.—After placing £20,000 
to reserve for depreciation and carrying forward over £4,000, the 
directors resommend a final dividend on the ordinary shares at the 
rate off 6 per cent. per annum, less tax, for the half-year ended 
Dec, 51, making 5 per cent, for the year, This compares with 44 per 
cent, for the year 1904, 


Battersea,—The Council are dissatisfied with the progress made 
by Messrs, Graham, Morton, and Oo. in their contract for the pro- 
vision of coal-conveying plant and measuring boxes at the central 
generating station, and are authorising their Electricity Committee 
to investigate and take such steps as they may consider advisable in 
the interests of the Council, | 

Islington, —The Borough Council Lighting Committee have reported 
that during the eight weeks ending Feb. 10, 1906, the premises of 36 
additional consumers were connected to the mains, the result being a 
net increase in the supply equivalent to 3,065 candle-power lamps. 
Among the applications for the supply for lighting purposes is that of 
the trustees of St. James's Church, 

City of London Electric Lighting Co,—The directors propose, 
after transferring £45,500 to reserve account, to recommend a dividend 
on the ordinary shares of 7s, each, making, with the interim dividend, 
a total distribution of 12s, per share, being at the rate of 6 per cent, 


per annum for the year ended Dec. 31, 1905, leaving a balance of 
about £22,000 to be carried forward. | 
Madras (India)—Indion Engineering states that before the 
transfer of the licence granted to Messrs, Crompton and Oo. for the 
supply of electric energy to the company to be formed for carrying out 
the scheme is actually effacted, the company must, after formation, satisfy 
the Government that de5enture stock to the extent of £200 000 has 
been actually subscribed and alloted. i | 
Liverpool.—The executive committee of the Liverpool Oom- 
mercial and Traders’ Council are taking up the matter of the cost of 
electric light in the city. Ib is alleged that the prices charged in 
other large cities, and particularly that of Glasgow, are considerably 
less than in Liverpool, A deputation has been appointed to wait on 
the Tramways and Electric Lighting Oommittee, | 
Camberwell. —The Council have determined to approach the London 
County Council in order to obtain, if possible, the rejection of the 
Administrative County of London and District Electric Power Bill, 
the London Electric Supply Corporation Electric Light and Power 
Co.'s Bill, the Additional Electric Supply (London) Bill, and the 
South Metropolitan Electric Light and Power Co.'s Bill. 
Walthamstow, —The Council are inviting applications for the post 
of electrical and mechanical engineer at a salary of £550 per annum, 
rising by annual increments of £5 to £450; also for the position of 
traffic manager, to be responsible for the working of the tramways, at 
a salary of £200 per annum, rising by annual increments of £20 to 
£300, Full particulars, ete., will appear in our next issue, 


Kensington,—The Borough Council have decided to present a 
memorial to the Piime Minister and the President of the Board of 
Trade asking for the appointment of a Royal Commission to consider 
the whole question of the supply of electricity in London, and that, 
pending the report of that commission, all the Electricity Bills 
introduced or intended to be introduced in the present session be 
suspended. | 

Southend, —The Council report shows that the receipts for January 
were increased by £130 over the corresponding month last year, 
For the 10 months there wasan increase of £1,044 ; the total receipts 
being £16,506. 7s. 11d. They have also decided to purchase a spare 
armature for the Westinghouse cars at a cost of £26, 103. 8d. A loan 
of £10,000 is to be obtained for the purpose of electric lighting - 
extensions, 


Swansea.—The Council have decided to charge 1d. per unit to the 
Electrical Committee on account of the electricity generated at the dust 
destructor for tramways purposes. Mejor Cardew (appointed by the 
High Oourt), Mr, Gill (representing the National Telephone Oo.), and 
Mr. A, R. Bennett (consulting engineer to the Swansea Corporation 
telephones), have inspected the telephone systems in view of the appeal 
by the National Telephone Oo, against the recent juigment giving 
intercommunication to the Corporation. 

York,—The City Electricity Committee have had under considera- 
tion the question of the more efficient working of the electricity 
department and have deemed it essential that two competent engine 
drivera should be appointed instead of one as hitherto, and also that 
a works superintendent should be appointed at a salary of £150 per 
annum, Several other changes in the working staff are being con. 
sidered so as to improve the efficiency of the works, | 


Thames Ironworks,—The Thames Ironworks Shipbuilding and 
Engineering Co, have built a coal-bagging lighter of an entirely new 
type for the British Admiralty, The craft is provided with means for 
readily filling the bags with coal without needing to resort to shovelling, 
and with appliances for transporting the bags when filled to the vessels 
alongside. The machinery is unique, and the mechanical arrangement 
perfect. The lighter is illaminated with incandescent lamps and electric 
bells, and voice tubes are provided with necessary connections, 


Fire at Cable Works,—We regret to note that a fire took place at 
the cable factory of Messrs, Johnson and Phillips’s at Oharlton on 
Tuesday morning, doing serious damage to a portion of the cable shops, 
Messrs, Johnson and Phillips inform us that they expect to restart 
the damaged shops very soon, and are in the meantime making arran ge- 
ments to execute all orders without delay. The remainder of their 
cable works, electric power, and telegraph works are in no way 
damaged, and work is going on as usual. The works were insured. 


Steamship Electric Lighting.—Messis. J. Holmes and Oo., of 
Neweas 13-on-Tyne, have at present in hand contracts for the electric 
lighting of 53 steamships building in the United Kingdom and abroad, 
Included amongst these are vessels for carrying Russian troops; 
petroleum oil in bulk ; for the Newfoundland sealirg trade; New 
Zaaland and South Africa trade; Nile tourists; two for the Danca- 
shire and Yorkshire Railway Co.; one for the Great Central Railway 
Co,; and a large number of passsnger and general cargo boats; also 
several large private yachts, 


Stock Exchange,—The committee has appointed special settling 
days as under: Thursday, March 8—W. T. Henley's Telegraph 
Works Co.'s £41,978 44 pər cent, first morbgags debenture stock. 
Friday, March (9—W, T. Henley’s Telegraph Works Co.’s scrip (fully 
and partly paid) for £108,022 44 per cont, first mortgage debenture 
stock. Wednesday, March 14—Shanghai Electric Construction Oo,’s 
517 shares of £1,000 each, £200 paid, Nos. 1 to 317, The com- 
mittee has also ordered the undermentioned securities to be quoted 
in the official list: United River Plate Telephone Co.'s further issue 
of 10.000 ordinary shares of £5 each, fully paid, Nos, 70.001 to 
80,000; W. T. Henley’s Telegraph Works Oo.’s £41,978 44 per cent. 
first mortgage debentu:e stock ; and scrip (partly paid) for £108,022 
4j per cent, first mo:tgage debenture stock ; Sir Hiram Maxim Elec- 
trical Co.’s 7 502 6 per cent, cumulative preference shares of £1 each, 
fully paid, Nos, 1 to 7,362 The committee has further been asked 
to allow Chelsea Electricity Supply Co.’s further issue of 5,000 ordinary 
shares of £5 each, fully paid, to be quoted in the official list, i 
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Erith,—Messrs, Callender and Oo, are considering the opening of a 
branch of their works in Germany. Reports have been made as to 
possible sites, and plans have bsen prepared. This new development in 
the company's business will not have the effect of closing the Erith 
Works, as has been stated in some quarters, 


Brest (France).— While most cities of even less importance have 
for long evjoyed electric lighting, this city, which counts more than 
100,000 inhabitants, is at present still employing gas, A change, 
however, is imminent, M, Hasccét has presented a report, the most 
prominent proposals of which are for the granting of a m‘ nopoly for a 
limited period to a company for conducting the service at a reimburse- 
ment of 0*02fr, per killowatt produced, | 

Edinburgh —A deputation from those having water rights in the 
Water of Leith appeared before the Electric Lighting Committee of 
Edinburgh Corporation recently, asking the committee to withdraw 
the clauses in the proposed provisional order, in which poweis are 
sought to take water from the stream in connection with condensing 
plant in M‘Donald-road. After hearing the deputation it was decided 
to delay the matter to permit of an inte: view with Prof, Kennedy. 

Canada.—One of the most interesting public works now in course 
of development is that of the Fort William power scheme, which seeks 
to utilise the falls of Kaminostiqumoa River for supply of electric 
power, The station will be located 20ft, below the lower level of the 
great falls, which will allow the turbines to receive their power with 
a total head of 180ft., which is very little less than that of Niagara, 
Kach turbine will develop 7,000 h.p., and immediate provision is being 
made for 14,000 h.p., which may be increased if rcquired to double 
that quantity, 

New Magnetic Observatory.— Work has just b:en begun to carry 
out the concluding series of contracts for the erection of a new m» gietic 
observatory at Eskdalemuir, Dumfriesshire. The present observatory 
8t Kew has been rendered untrustworthy owing to disturbances caused 

by the multiplication of electric installations and railways about 
London, The new site, which was purchased from the Duke of 
. Buccleuch, is in a lonely upland pastoral district, 16 miles from any 
railway. It is a model site for making observations of earth tremors 
or earthquake shocks, | 

Zurich (Switzerland). —The mode of distribution of electricity has 
been somewhat modified in this city. The principle adopted admits 
of the complete separation of the service for lighting and for power 
purposes, The old system of alternating current has been reserv.d 
for lighting, whilst for motive power there is being erected at Bezaau 
a station for generating three-phase current at a tension of 25,000 volts, 
Two sub-stations at Guggach and Albishof will transform the current 
to 6,000 volts, from which it will be reduced at three sub-stations to 
500 volts for customers’ use. 

Plymouth, —The Corporation electricity undertaking maintains its 
slow but steady growth, The monthly return shows during January a 
consumption of 210,550 unite, producing an estimated revenue of 
£2,601. Ia the corresponding period of last year 189,425 units were 
consumec, and the receipts amounted to £2,361. The most note- 
worthy feature of the comparison is the large increase in the use of 
current by private consumers, The Corporation trams are als» a large 
customer for current. The number of consumers total 749 and the 
lamp connections 56,909, compared with 643 and 49,374 respectively 
last year. | 

Stoke-on-Trent.—At their last meeting the Council had before 
them a scheme for the extension of the electric plant. The Local 
Government Board are to be asked for sanction t» borrow £5,748 for 
the same, This sum is made up as follows: steam generator, £1,950; 
condensing plant, £630; thermal storage, £534; piping and covering, 
£250 ; feeder, booster, and balancer, £320; switching apparatus, £110 ; 
sundries on works, tools, cabling, ete., £100; foundations and builder's 
works, £200 ; total contingencies (5 per cent.), £205—t tal, £4 299; 
overspent on last loan, £449 ; mains, services, and meters (to be used 
as wanted), £1,000—gross total, £5,748, 

Coventry.—The City Council have directed the Watch Committee 
to consider a report on the cost under the present arrangements of 
lighting the streets by electricity. At the next meeting of the City 
Oouncil the following resolution will be discussed: ‘'That it be 
referred to the Watch Committee to consider and report upon the cost 
under the present arrangement of lighting the streets by electricity, 
and also whab annual saving would be effected by substituting gas for 
electricity.” The following are the figures from the manager’s report 
for the month ending Jan. 51, 1906: January, 1906 (five weeks), 
estimated number of units sold, 566,058 ; January, 1905, (four weeks), 
155,566 ; total.lights connected, 94,575 (65,189) ; highest load during 
ihe month, 1,503 kw.; corresponding day last year, 871 kw, ; 
increase, .652 kw. ; record load, 1,503 kw. | 

Bristol, —A further addition has been made to the extensive equip- 
ment of the new electrical engineering laboratories at the Merchant 
Venturers’ Teshnical College in the shape of an eight-pole s'x-phass 
double alternator, giving an output of 6 kw, at 50 volts per phase anda 
frequency of 95 per second, The stator of one half is mounted on ball 
bearings, and provided with a lever for measuring the toique.. The 
two halves may be coupled to run together, either as generator (driven 
by the college motors) or as a motor on the city mains, or one may 
act as a generator and the other as motor fora Hopkinson test, This 
new machine has been specially built by tbe Electrical Construction 
Co., of Wolverhampton, to the specification of Prof, D. Robertson, the 
head of the department of electrical engineering in the college, The 
laboratories are now supplied with the means of producing every 
variety of electric current which is used for commercial purposes, 

Huddersfield, —The Oorporation Electricity Committee report that 
the number of consumers in February was 2,246, against 2 245 in 
January, and the number of lamps connected in February was 158,219, 
against 157,572 in January, or an increase of 647, The revenue state- 

ment for the past 12 months ended Dec. 51 shows a balance of income 


139544/05, Improvements 


over expenditure of £2,052. 17s. 94. This has been transferred to the 


depreciation and contingencies account, The proposed overhead cable. 
from Wellhouse to Crimble is to be abandoned and the mains laid 
underground. The mains are to be extended to Park-road West, 
Orossland Moor, At a meeting of the council of the Huddersfield 
Incorporated Chamber of Commerce, the president drew attention to 
the very bad service Huddersfield had been for some time getting from 
the National Telephone Oo. Telephones were of little use in business 
unless they could have secrecy. He was told that it was impossible 
to remedy the difficulty unless the wires were laid underground, The 
sec:etary was instructed to invite the Corporation to unite with the 
chamber in the request for an improved service, and, if necessary, to 
approach the Postmaster-General, 


Junior Institution of Engiueers.—Through the courtesy of Mr, 
A. P. Trotter, the electrical adviser to the Board of Trade, who was, 
however, unfortunately prevented, through indisposition, from receiv- 
ing them as intended, the members were enabled to pay an evening 
visit to the Electrical Standards Laboratory, Whitehall, on Fo», 19. 
The standard ampere balance and standard 100 volt voltmeter were 
shown, the former measuring to 65 parts in a million and-the latter to 
84 parts in a million, By means of other balances and shunts, currents 
up to 10,000 amperes can be measured, and there are other voltmeters 
which register up to 12,000 volts. Smaller currents and pressures are 
measured by potentiometers. Ina very small room, which is kept at 
a constant temperature by an automatic device, the stindard ohm and 
other important resistance coils were seen ani the process shown for 
the comparison of ohms to the exactitude of one parb in a million, 
The testing of meters was explained in the verification room, and a 
number of different types of meters were on view undergoing the 
exhaustive tast for official approval of ‘‘construction and pattern.” 
Outside in the area is a battery-room, a rheostat for controlling 10,000 
amperes, and a dynamo and booster room, Ocher small dynamos were 
seen in the repair shops, as also a rotary converter for one, two, or 
three phase transformers, Before the members dispersed, their thanks 
to Mr, C. W. S. Orawley and Mr, J. Ronnie, who had kindly shown 
them round, were cordially expressed. 


Bradford.—At the meetiog of the Electricity Committee of the 
Bradford Corporation reference was made to a recent statement by one 
of the oity elective auditors, who, in the course of his criticism of the 
finances of the electricity departmont. had said that whereas a profit of 
£1,441 had been claimed, the printed accounts gave a profit of £8 709, 
and no depreciation had been taken into account, Ib had been con- 
tended that if depreciation had been made as in former years, there 
would have been a loss of £2,235 to record. With regard to this ccn. 
tention, the city electrical engineer submitted a return aa to '* motors 
and are lamps for hiring" at March 31, 1905, This scheme, it was 
explained, was inavgurated in November, 1896, but depreciation was 
begun in the year ended March 51, 1905, Ever since depreciation had 
been regularly allowed for, in the case of the motors the total amount- 
ing to £7,948, 17s, 6d. The particulars are as follows: Motors—on 
the supply and in stock, £44,305. 7s. 91.; in use at works, £1,355, 
103, 10d.; original cost, £45,660. 183, 7d.; less depreciation, £7,948. 
17s, 6d.; net cost, £37,712. 1s. ld.; stock of tools, fittings, and 
accessories, £677, 23. 2d.; total as per printed statement, £48 389, 
ős. ód.; engineer's valuation at March, 1905, £30,441. Are lamps—cn 


the supply and in stock, £2,569, 58. 91. ; in use at works, £427. 8s. 7d. ; 


original cost, £2,996. 123, 4d.; less depreciation, £914. 2s, 1d.; net 
ecs}, £2,152, 10s. 5d.; stock of tools, fittings, and accessories, £86, 
183, lld.; total as per printel statement, £2,232, 93, 2d.; engineer’s 
valuation at March, 1905, £1,498. 


PROVISIONAL PATENTS, 1906. 


FEB, 19, . 

in and relating to adjustable 

George Harrison, 11, South- 
ampton-buildings, London, (Electric Railway Improvement 
Company, United States.) (Dite applied for under Rule 5 
of the Patent Rules, 1905, July 6, 1905.) (Complete speci- 
fieation,) i | 

4019, Improvements applicable to lighting by means of 
electric arc lamps and to other purposes. Frank 
Michael Lewis and Herbert Oharles Hughes, Norfolk House, 
Norfolk-street, London. : 

4032. A portable electric and mechanical signalling apparatus 
for signalling and giving alarm or call at a distance. 
Julius Wiliiam Hiniza, 129, Wardour-streat, London, 

4033, Improvements in ships’ telegraphs, applicable also to — 
similar step-by-step signalling apparatus, George 
Sherring Smith, 4, Tempest Hey, Liverpool. E 

4040, Improvements in or relating to wires «r conductors for 
electrically-propelled tramcars and other vehicles, 
William Harris Brocksopp, Holmwood, Chester-road, 

. Erdington, near Birmingham. | 

4057. Improvements in contact breakers for use in connection 
with electric ignition systems for internal-combustion 
engines, The Electric Ignition Company, Limited, and 
Frederick Harold Hali, 24, Temple-row, Birmingham, 

4071. Improvements in electromagnetic switch operating 
mechanism, Nicolaas Rudolphe de Leeuw, 52, Ohancery- 
lane, London, | 

4076, Improved dashpot or checking device for electric 
meters and the like mechanism, Emile l'auviv, Eugene 
Amiot, and Edouard Oherezux, 522, High Holborn, London. 
(Complete specification.) E ow a 


electrical resistances, 


9? — 
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4081. 


4094, 


4100. 


4102. 


4161, 


4163. 


4190. 


4220. 


4229, 


4272, 


4279, 
4292, 


4308, 


4318. 


4322, 


4331, 


4335, 


4336, 


4343. 


4350, 


4355, 


4356. 


4383. 


1459, 


Improvements relating to the manufacture of incan- 
descing bodies for electric incandescent lamps. 
Alexander Just, Franz Hanaman, Heinrich Landesberger, 
Ignaz Salzmann, and the firm Vereinigte Elektricitáts 
Akt.-Ges,, 7, Southampton-buildings, London. 

Improvements in electric fluid turbines, William Farish 
Newman, 111, Hatton-garden, London. (Complete specifi- 
cation.) 

Improvoments in and relating to current-collecting 
devices for electrically - propelled vehicles. The 
British Thomson-Houston Oompany, Limited, 83, Oannon- 
street, London, (The General Electric Oompany, United 
States.) 

Apparatus for measuring, indicating, and registering 
spsed by means of a dynamo in combination with a 
solenoid provided with a core whereby the indicator 
is actuated. Walther Mecke, 27, Chancery-lane, London. 


FEB, 20. 

Improvements in and relating to pulleys for the trolleys 
of electric railways, tramways, and other purposes. 
Archibald Welsh, 96, Buchanan-street, Glasgow. 

Regulation of alternating-current systems by means of 
an electric storage battery operated in connection 
‘with converters, E, Vail Stebbins, care of the Chloride 
Electrical Storage Company, Limited, Clifton Janstion, near 
Manchester. 

Improved regulating arrangements for use in connec: 
tion with electro-mechanical systems for propelling 
automobiles and the like, Henri Pieper, 24, Temple- 
row, Birmingham. (Date applied for under Patents Ast, 
1901, Feb. 28, 1905, being date of application in Balgium. ) 
(Complete specification, ) 

Improvements in and connected with electric switches, 
Benjamin Herbert Thorogood, 53, Cannon-street, London. 
Improvements in condensers for wireless telegraphy 
and other uses, Walter Wentworth Massie, 55, Chancery- 

lane, London, (Complete specification. ) 

Improvements in electrical measuring, indicating, or 
relay apparatus. Joseph Bein, Birkbeck Bank chambers, 
Southampton-buildings, London. (Complete specification.) 

FEB, 21. 

Electrical safety lock. George 
Kneller-Croad, Whitton, Hounslow. 

Improvements in or relating to electric arc lamps. 
John Pycroft and Robert Hacking, 139, Queen Victoria- 
street, London. | 

Improvements in or relating to incandescent electric 
lamps. Henry Edward Morris, 77, Colmore-row, Birm- 
ingham, 

Improvements relating to electrical apparatus for 
training and elevating heavy guns. Vickers, Sons, and 
Maxim, Limited, aud Occil Leslie Sumpter, 7, Southampton- 
buildings, London. 

Improvements in and means or apparatus for driving 
and controlling electrically-operated capstans, hoists, 


Hill, 5, Kueller-villas, 


and like hauling and winding apparatus,  Olarke, 
Chapman, and Oo., Limited, Harry Walker, and George 
William Money, 46, Lincoln’s-inn-fields, London. (Complete 


specification. ) 
Improvements in and relating to electric controllers, 

The British Thomson- Houston Company, Limited, 83, 

Cannon-street, London. (The General Electric Company, 

United States. ) | 

: FEB. 22. 


A mechanism to complete a circuit (electric) at any or 
every hour and minute of the day and night. Harry 
Edmund Taylor, 27, Stanmore-road, Belvedere, Kent, 
(Complete specification. ) l 

Improved means for regulating the voltage iu electric 
furnaces. Oharles Bingham, 11, Queen Victoria street, 
London, 

Improvements in electric furnaces. 
Queen Victoria-street, London. 

An are lamp. Tito Livio Carbone, 33, Birton.areade, Man- 
chester. (Date applied for under Patents Act, 1901, Feb, 27, 
1905, being date of application in Germany.) Compete 

| specification.) 


Oharles Bingham, 11, 


Improvements in and relating to eleetrical governors | 
for the control of gas-engines used for the generation | 


of electricity. 
Glasgow. 

An improved accumulator grid, J ohn Grant Roy, 121, 
Ws George:street, Glasgow. 

Improvements in and connected with the pulsion of 
perambulators, bath chairs, and other vehicles by 
electrical or other motors, William Henry Dunkley, 
Imperial-chambers B, Oolmore-row, Birmingham, 

improvements in electric arc lamps, William Reginald 
Ridings, The Westinghouse Patent Bureau, Westinghouse 
Building, Norfolk-street, Strand, London, 


FEB. 23, 


Improvements in or relating to the regenerative control 
of electrically-propelled vehicles, Alfred Raworth, 
Queen Anne’s-chambers, Westminster, London. 


Hubert Elwell Smith, 96, Buchanan-street, 


4422, 


4489. 


4493. 


4510. 


4513. 


4514, 


4518, 


4519, 


4525. 


4528, 


4530. 


4535, 


4538, 


4543. 


4565, 


4581. 


4585, 


4606. 


148. 


934, 


3560, 
3616, 
4102, 
4979. 
5893, 
7606. 


8026. 


Improvements in electro-mechanical devices for pro- 
ducing corresponding positions in transmitting and 
receiving apparatus, Archibald Barr and William 
Stroud, 154, Vincent-street, Glasgow. 

Improvements in dynamo-electric machines, Howard 
Henderson Ralston, 55, Ohancery-lane, London. (Date 
applied for under Patents Act, 1901, March 1, 1905, being 
date of application in pace States.) (Complete 'specifi- 
cation.) 

Improvements relating to armature windings for com- 
mutating electric machines, especially for high-speed 
machines, [ne Pho ix Dyaamo Manutacturing Company, 
Limited, and Robert Pohl, 522, High Holborn, London. 

Improvements relating to dies for forming accumulator 
plates, Auguste Jos:ph Bianchon, 7, Southampton- 
buildings, London. (Date applied for under Patents Act 
1901, Feb, 24, 1905, being date of application in France.) 
(Complete specification, ) 

improvements in and relating to electric motor-control 
systems, specially applicable to tho operating means 
for bulkhead doors and the like. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(The General Electric Oompany, United States, ) 

Improvements in systems of motor control, The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (The General Electric Company, United States, ) 


FEB, 24. 


Improvements in devices for electrically controlling 
and operating the points of electric railways and 
tramways, Johan Borchardt Opsahl, 5, Humphrey-street, 
Old Traftord, Manchester, 

Improvements relating to the electrolytic deposition of 
copper. Harold Evelyn Dolphin, ‘' Eastcote,” Chester, 

Improvements in photographic tele-objectives. The Firm 
of Osrl Zsiss, Jena, Germany. (Date applied for under 
Patents Act, 1901, March 14, 1905, being date of application 
in Germany. ) (Complete specification, ) 

Improvements in electrical igniters for internal-com- 
 bustion engines, Richard John Vyner, Thanet House, 
Temple Bir, London, 

Improvements connected with electric motors, particu- 
larly those working cranes, lifts, and such like, 
Veritys, Limited, and Charles Bell Walker, 11, Burlington- 
chambers, New-street, Birmingham. | 

A new and improved method of and apparatus for 
detecting electrical oscillations. Louis Heathcote 
Walter, 92, Victoria-street, London, | 

Improvements in shadeholders for electric incandescent 
lamps and the like. Theodore Torda and Oharles Mid- 
worth Stanger, Chescombe, Netheravon-road, Chiswick, 
London. . 

Improvements in terminals for insulated wires conduct- 
ing electricity. Herbert George Longford, The Newlands, 
Northfield, near Birmingham, | 

Improvements relating to mercury vapour electric 
lamps. Georg: Tansley Fairbrother, The Westinghouse 
Patent Bureau, Westinghouse-building, Norfolk-street, 
Strand, London. l 

Improvements in electric and heat cushions, mattresses, 
boxes, and tho like for medical purposes, Sally 
Nathansohn, 40, Chancery-lane, London, (Oomplete specifi- 
eation.) 

Improvements in and relating to wireless telephony. 
Hermanus Wesselius, 7, Southampton-buildings, London. 
(Complete spesification. ) 

Improvements in ships’ telegraphic apparatus for 
transmitting orders, notifications, or the like from 
ono part of same to another.  Ohadburn's (Ship) 
Telegraph. Compaay, Limited, and Allan John Grant, 15, 
Water-street, Liverpool, 


COMPLETE SPECIFICATIONS ACCEPTED, 
To be published March 15, 


1905, 


Manufacture of accumulator plates. Bloxham ( Polzeniusz), 

Apparatus for producing high-potential electric dis- 
charges, particularly for igniting the charge of an 
internal-combustion engine. Nivholson, 

Secondary battery electrodes. Morrison and Bulkley. 

Fuses for electrical current circuits, Moy and Bastie. 

Electric tramways with conduit current supply. 
Connett, 

Resistance units for rhoostats, electric heaters, and. 
the like, Lake. (Wirt Electric Company.) 

Electrically-propelled vehicles and permanent way 
therefor, Burnaby. 

Electromagnetic cut-outs or switches, 
Houston Company, Limited. 

Starting devices for 
electric machines. 
Limited, 


British Thomson- 
(General Elestric Company.) 
alternating - current dynamo- 
British Thomson-Houston Company, l 
(General Electris Company.) 
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8443, Trolleys of electric tramcars and tho like. Halste ad, 
Johnson, and Winn, 


9431, Vapour electric apparatus, British Thomson-Houston 
Oompany, Limited, (General Electric Company.) 
10202, Methods of measuring, switching, signalling, and 
regulating electric current, Kallmann, 
10910, Electrical switches, Isherwood. 
11494, Mercury or other liquid retaining devices for electricity 
meters, Hamilton and Ferranti, Limited. 
13689, Deviating or drawing out electric arcs or electric 
discharges applicable to apparatus for the chemical 
decomposition and combination of gases, Gardner. 
(Thoresen and Tharaldsen.) 
20496, Telephones and telephone systems. Boult, (Egan.) 
22724, Means for regulating the speed of electric motorcars, 
Kriéger, and Cie, Parisienne des Voitures Electriques 
(Procédés i (Date applied for under International 
Convention, Dec, 3, 1904.) 
23132, Magneto -electric ignition apparatus for internal- 
combustion engines, Simms and Bosch. 
23863. RED device for electrical station indicators, 
ager, 
25169, Means for operating the controlling switch of electric 
vehicles, Kriéger, and Oie. Parisienne des Voitures Eec- 
triques, (Procédés Kriéger.) (Date applied for under 
International Convention, March 9, 1905.) 
25702, Electrical resistances, Holmes, 


.. 1906. 
222, Vapour electric converters, Thomas, (Date applied fer 
under International Convention, Jan, 13, 1905.) 


377, Fluid pressure brakes, Siemens Bros, and Co,, Limited, 
(Siemens und Halske Akt..Ges.) 


COMPANIES' STOCK AND SHARE LIST. 


Name, rs Last price, 
Commereial and Industrial.— £ £ 
Alliance Electrical Co.,5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 8-£ 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 000 1 .. 7[16-9/16 
British Insulated and Helsby Cables, Ord., 1-100,000...... 6 .. 63-74 
6 per cent. Cum. Pref., 1- 100, DUO S pere rider 5 .. 52-64 
——— 44 per cent. Mortgage ‘Debentures .............. 100 .. 103- 106 
British Thomson-Houston Co., 44 per cent. lst Mort. Deb. 
sinere FOG al ce veteut eee Wher en sdceieades an Rae oes 100 .. 98-100 
British Westinghouse Elec. and Manuf. 6 per cent, Pref., 
210001 (0,000 «r6 fe bisce vid Vico usse Li ecu tacet VER 6S 0e o0 .. 1-23 
4 per cent. Mortgage Debenture Stock .......... 100 .. 77-82 
Brush Electrical Engineering, Ordinary, Nos. 1-105,751 .. 2 .. jd! 
—— —— Non. Cum., 6 per cent. Pref. ................ eee. 2 us i-'$ 
44 per cent. 1st Debenture Stock ................ 100 .. 98-100 
——  — 45 per cent. 2nd Debenture Stock................ 100 .. 82-84 
Callender’s Pable, Debentures.. ease er eceCEE Yr kw as 100 .. 1083-1103 
OrdiDATY CCP o .. I-12 
90 portent. Prof ersari suce 9o eee pees Rn 53-6 
Crompton and GO. odo iecre aa or PUR ERG TR oom ó 2-21 
5 per cent. Debentures................ leere 100 95-98 p.c. 
Edison aad. Swan United, “ A” Shares, 1-99,261 .......... 13-14 
** A” Shares, Ol- 017, Ji earner 5 24-5 
——— 5 per cent, Debentures.............. eee eee 100 .. 92-97 
4 per cent. Deb. Stock, Red. .................... 100 .. 86 88 
Electric Construction; Nos. 1 to lI OU i Bataan se edid 8 .. 4-3 
7 per cent. Cumulative Pref. .......... cc cece enue Z5 wes 2-24 
—— -— 4 per cent. Perp. lst Mort Deb. ................ 100 .. 83-92 
Ferranti Limited, o per cent. Ist Mort. Deb. Stock, Red. 100 .. 90-95 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 T 91 93 
—— — 4 per cent. lst Mort. Deb. Stock ................ 100 .. 95389 
W. T, Henley's Telegraph Works, Ordinary .............. 5 .. 18-14 
——— 44 per cent, Preferenee............ ccc ee cece eee B oss El 54 
44 per cent. Debentures ................ eene 100 .. 109-111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 1819 
——— 4 per cent. Debenbures........ eese eene ne 100 .. 99-102 
Parker, Thos., Limited, Ordinary .................... see 10 .. 10-104 . 
Telegraph Construction and Maintenance................ 18 .. 34-35 
5 per cent, Bonds .............. cece cece etat 100 .. 100-102 


Electric Lighting and Supply.— 


Bournemouth and Poole, Ordinary .................... 10 .. 124123 
44 per cent, Cum, Pref., 7,501-15,000 ............ 10 .. 10-101 
6 per cent. Cum. Second Pref., 15, 001-22,500 .... 10 .. 11-12 © 
44 per cent. Debenture Stock, Reds sss desanase es 100 .. 1€6-1(8 
Bromley (Kent) Electric Light and Power Co. .........- I .. 01-53 
44 per cent. Ist Debenture Stock, Red. .......... 100 .. 705-106 
Brompton and Kensington, Ordinary .................... o u 84-94 
7 per cent. Preference ..........ccceceececerenes 5- ae 84 94 
Calcutta uet Supply Corp., Ordinary, Nos. 1- 60,000 . 5 a 84-94 
001-30;,000; misri ERE Dre p e e CRI Oni 9-94 
Cambridge M eatric Supply Company, £10 Ord. .......... 8 .. 121-154 
Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 102-105 
veers we West End, and City Electric Supply, Ord., pe 
AU. | "uidi eee eres 3,8: RIS OL eee eres eer er ee 0-03 
44 per cent. Cum. Pref., 1-80,000 ................ 5 5-54 xd 
—— 4 per cent. Debenture Stock, Rede aa 100 .. I0l-lud 
—— ‘City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 2 ka 44.43 
—— ditto (1905) 40,001-80,000.......... " 41-43 
Chelsea Electricity Supply ................. eere nnn 2 ee 5-6 
44 percent. Debentures .............. leeren 100 .. 108-110 
City of London, Ordinary..................ceeese ee [ardere 10 .. 103-113 
6 per cent. Cumulative Pref......... ena Alei 10 .. 131-144 
—-— 5 per cent. Debenture Stock .................... 100 .. 125-126 
44 per cent, 2nd Deb. Stk, Prov. Certs. (all pd.).. 100 .. 100-102 
County of London Electric Supply, Ordinary ............ 10 .. 84-94 
6 per cent. Cum. Pret, i..oooooudeeokesu rra atre 10 .. 128-126 
——— 4: per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 109-112 
44 per cent. 2nd Debentures Prov. Certs. ........ 100 .. 101-103 
Edmundsons' Electricity Corporation, Drm 1-50,000.. 5 .. 44-5 
6 per cent. Cum. Pref. ......... DRE RC NR 5 4. «© _ O4-0F 
44 per cent. First Mort. Deb... 100 .. 104-106 
Electric Lt. & Traction Co. of Aust.,6p.c. Cm, Pf., 1-30,000 5 . 24-5 


— — 5 per cent, Debenture Stock, Redi oisaiuouaer anis LOU es 88-92 


Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. . 


Amount 
Name, paid. 

£ 

Folkestone Electric Supply, Ord. Nos. 1-10,000 .......... 5 
44 per cent. First Deb. Stock, Bod. voie Us 100 .. 

Havana Electricity, 1-15,000 ................. e TT 10 
Hove Electric Lighting, Ord., I-15.000- roni cu ERR RR D ws 

Isle of Wight Elec. Lt. and Pwr. gn p.c. Db. Stk. Red. .. 100 

Kalgoorlie Electric Power and Lighting, 6 per cent. Cum. 

Pret. 1150000) eode bo anaes eh rem ae ein iR AES 
Kensington & Knight tsbridge Elec. Lt., Ord., 1-21,000 . o 
Kensington and Knightsbridge and Notting Hill, 4 per 

cent. Debenture Stock Red. ...................- ee 100 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 
London Electric, Ordinary ................. een ó 

——— 6 per cent. Pref. .............eeeeeeeeeeeenr nn 5 
4 per cent. lst Mortgage Debenture Stock, Red... 100 
Metropolitan Ordinary, ‘00,001-300,000 .. ........... 5 
44 per cent. First Mortgage Debenture Stock.. . 100 

44 per cent. Cum, Pref. ................ eee 5 

34 per cent. Mortgage Debenture, Red........... 100 


Last price 
£ 


51-53 
101-104 

72-88 

81-88 
100-103 


£1 
10-11 


. 108-105 


110-114 
-5 Sie: 5 E 


101: 05 P.C: 


Newcastle-upon-Tyne Electric Supply, Ordinary, 1- 57, og 5 8.8 
G0;, 07,0:0-10,000 i.c Seca ves tach d ERST eras 40 5 8-84 
5 per cent. Pref., Do600J 3i rere Hebe xS EUCH 5 61 6i 
do., 57,0.0-75,00 OP eae ence een ure NE E 5 64-63 
N TTE Hill Electric Lighting Rie RUM QUNM eae LUE 134 144 
—— 4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) . 98-100 
Oxford Electric, Ordinary, 1-96 and 40-14,810 ............ 47 
4 per cent. Debenture Stock .................... 100 99 101 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures . .................. s. 100 .. 160-108 ; 
Smithfield Markets Electric Supply, Ord. 1-12,000  ...... O° a Z4 23 xd 
— — 4 per cent. Debenture Stock .............. ce cone 100 .. 70-80 
South London, Ordinary ................ eee S. xa 54-53 
South Metropolitan Electric Light and Power, Ord. . T 5s $t 
—— 7 per cent. Cum. Pref. ............. esee Ti 5 14-12 
— —— 4} per cent. lst Mort. Deb............0 eee eee eee 100 .. 105- 108 
——— Ditto, DUNC; I9UT- Loocclzsssas es oc ere c dace e 5 — .. 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... o .. 0j n: xd 
——— 1 per cent, on S. ws 13x 
4A per cent, Deb... 15252 baien tw era EZ sere ee 100 .. 97 39. 
Urban Electric Supply Co., Ordinary, 8-50-007  .......... o .. 44 43 
5 per cent. Cumulative Preference, 50,001-80,000 5 0-54 
Westminster, Ordinary ................. esee ren 5 10$ 113 
5 per cent, Cid Pref., 110,101-138,251 .......... 5 58-58 
Electric Tramways.— 
Anglo- gle: Argentine, 54 per cent, Cum. Pref., 1-260,007 ...... : i By. ôg 
Teer eee a E eee 04.9 9/9 9.8.0 A 9 ee a oe aod 
Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 141-144 
Auckland Elec, Trams., 5 p.c. 1st Mor. Deb. Stk., Red. .... 100 .. is 106 
Barcelona Tramways, Ord., 1-20,000 2: Li rer RED Pegs AUI a 
5 per cent. Cum. Pref. Shares, 110,000 .......... 10 i 
5 per cent. Deb., Red., 1-600: Ss dota egent tens DOO. ae = 
——— h} per cent. Red. Deb. Stock... ....ssscseseueee 100 .. = 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75, D 156, 606.. 1 
5 per cent. Cum. Pref, Shares, 1- 59, 894 . sec cob Es L "T 
Blackpool and Fleetwood Tramroad ........ v édeda acus. - Au 138 133 
Brisbane Tramway Invest., Ord., 1-75,000 ................ 5 l-l} 
——— 5 per cent. Cum, Pref., Nos. 1- 19:000 ating: de mrs 5 $g-04 
44 per cent. Deb. Stk., " Red., Prov. Certs. ali pd.. 100 95-96 
British Columbia Electric Railway Co., Ord. Def, ........ 100 120-123 
msg Prof. o uc sese deme te rex cr Rx ERR 100 110-113 
5 per cent, Cum. Perpetual Pref. Stock.......... 100 108-111 
——— 4, per cent. lst Mt. Debs., Nos. 1-6,250, of L40each 40 103-105 p.c, 
44 per cent, Vancouver Power Deb............... 100 101-104 
British Electrie Traction, Ord. 1-500,000 & 60,001-90,000 .. 10 14-8 
6 per cent. Cm, Pf., 30,001- 60, Doo REP TE 10 10-104 
——-—- 5 per cent. Perpetual baneatare Stock ......... 100 119-leL 
44 per cent. 2nd Deb. Stock ...........cceseeeeees 100 98-100 
Buenos Ayres and Belgrano Trams........... cese eene 5 58-58 
———— A” 6 per cent. Cm. Pf., 1-400000 ............ Les 5 t2-6 
«^B? 6 per cent. Cm. PE, 1-27,500..........-..--- 5 ert 
5 per cent. Deb. Stock, Bod. acd ente Po 100 105-107 
Prov. Cert., all paid .....ossesssseoseseneecsersno 100 102-1C5 
Buenos Ayres Electric Trams., 5 p.c. Deb, Stk., Red. ..... 100 96-98. 
Calcutta Tramways, 1-102,268 ......... eere enne 5 95-10 
44 per cent. 1st Deb. Stock, Red, ......2 wea 100 103-107 
Cape Electric Tramways, Nos. 1- 480,000 ..--seccceeccees nœ 1 pL 
City of Birmingham Tramways, 5 per cent. Cum, Pref. . 5 54:58 
4 per cent. lst Mortgage Deb., 1-5000 (1917) ...... . 100 101-104 
Colombo xlectric Tramways and Lighting, 5 per cent, 1st 
Mortgage Debenture Stock, Red. .................... 100 le 104 
Cork Electric Tramway and Lighting Co., Ordinary re 10 23 4-143 
—-—— 6 per cent. Cum. Pref. ............. ceres 10 i -154 
— —— 4 per cent. Debentures ......sssesesosssssesosses 100 100- 102 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 123-142 
— 6 per cent. Pref., Nos. within 1-60,000 ...... cece 10 144-154 
—— 3; per cent. Mort. Debs., 1-3,000 [75 MN 100 94-97 
Imperial DIAS. Ordinary Les cse Pe hea Y iaia ne eaat PALL 18-19 
6 per cent. Cum, Pref. .............. secans Blb o. 14-44 
44 per cent. Deb. Stock ............. eee eene 100 08-11C 
Isle of Thanet Electric Tramways and Lighting, 2 per C, 
Cum. Pref., Nos. 30,001-60,000 ............ esee eee - 21-24 
4 per Gent. 1st Mt. Db. Stock, Red. .............. 100 82-87 
Kidderminster and District Lighting and Traction, Pref.. 5 8-84 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 991 
4 per cent, lst Mt. Db. Stock, Red. .............. 100 95 96 
Madras Blac. Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 100 101-103 
Metropolitan Elec. Trams., Defd., 1,000,001-1, 314, 016 . 1 7/32-3/32 
——— 5 per cent. Cum. Pref., 500, 001- 1, 000, 000... 1 1-1 1/18 
44 per cent. Deb. Stock, a ee E 100 104-106 
Milwaukee Electric Rail and Light, 5 per cent, 30-yr Cons. 
Mort. Bonds, 1926, 1-5,500 and d: 001-8,000............ $1,000... 104-106 
Montreal Street Rail., Sterling 5 per cent. (Mort, ) Deb., 
1908; D000 7. ossi ces kil n CROP E ECCO CEDE EET 100 102-105 
—— — ’ Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 102-104 
New General Traction, 6 per cent. ‘Cum. Pref. , 1-10,000 and 
OH 001-74;000; osetia aad eawiew venue A On Ya i canada 3-14 
Oldham, Ashton, and Hye Tramway, Ordinary .......... 10 12 
5 per cent. Cum. Pref. ....... Ter 10 83-9]. 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 105-106 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 83-94 
9 per cent. Cum. Pref., 1-20,000 .................. 0 91-10 xd 
44 per cent. Debenture Stock .........s eene 100 .. 105-106 
South Lancashire Electric Traction and Power Company— 
£250,000 Ordinary ............... RS NC SE zx 1 
£101, 132 6 per cent. Preference .............. ees. L us 1 
—— £597, 170 44 per cent. Debenture Stock........ 100 P.C, .. 100 p.c 
Electric Railways.— 
Central London, Ordinary .. ipd depre Mv e uec LOO tas. 202-08 
: 4 per cent. d ER basi i dug acids ` T - urs 
—M 4 p. c, Deb, Stock p Scrip Cerís,, fully aid) = 100 = 110-112 — 


cers uoc wx 
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or 


Name,- 


Amount 


809,908 


, , © dncluding steam trains, {And 98 miles of Interlacing track, — «Train mile, Per mile of single track, h Hall-yonr's figures, 


Amount | 
paid, Last price, Name, paid, Last price 
£ 
City and South London, Consolidated Ordinary .......... 100 4-43 Telephones. — £ £ 
—— — 4 per cent. Debenture Stock .................... 100 106-109 : 
—— — 5 per cent. Pref. Stock '91..............LLuuuuuue. 100 120-125 National Telephone, Preferred.........ccccecceccccccccees 100 114-115 
—À » Te eee 100 115-118 Deferred Stock ............00005 E 100 110-112 
—— » " nl a ean cA LVERE GHI eR 100 113-116 6 per cent. Cum, First Pre£................. e. ive 10 15-15 
Liverpool Overhead, 5 per cent. Pref. .................... 10 10-104 6 per cent. Cum. Second Pref............ sees 10 UE 
—— — Ordinary, 1-50,000......... 0.00. cece cece sete ee ee ee 10 33-44 ——— 5 per cent. Non. Cum. Third Pref................- 5 öğ- 
——— 4 per cent Mortgage Debentures, Red., 1-1,700., — 98-99 54 per cent. Deb. Stock, Red. .................... 100 . 98-101 
Underground Electric Railways of London, 5 per cent. 4 per cent. Deb. Stock, Red. ...... KU S Sad re 100 103-105 
Profit-Sharing Secured Notes ........................ - 38-100 Oriental Telephone and Electric Company ............«... 1 14-13 
Waterloo and City, Ordinary .................. eene 100 100-103 xd —— 6 percent. Cum Pref. ............... eee rye ten 1 14-13 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or „Miles of A 1 
wach: E PEPESE single track ccounts for past year Cost 
Line, | ore per 
i » i mereces MEE TN z E $ ee per , n i 
i 1 1 urren ; Total | Passengers | Car miles as- ar ile of | mile. 
Beane |1999; | 1905, | Wee. year. 1905. | 1904. | Ending receipts| carried. run. enger mile. | track. 
£ £ £ £ | £ £ | d 
Aberdeen Corporation ..........|feb. 9 | L14 | 1,077 | + 57) - 810%) 254 | 202 | May 31 64,071 | 15,530,351 | 1,379,723 2,512 | 6°45 
Ayr Corporation .............. » e 173 165 |+ 13 = 8 8 » 15| 14,328 | 3,316 580 353,945 1,830 | 516 
Barking Corporation............ — — = ES — 165 — E EN m u PI wee 
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NOTES. 


Electrical Watering Carts.— According to ! Indusirie 
Electrique, the service of electrical street-watering carts 
which has been introduced into Cologne has produced 
favourable results. The reservoir of each of the new 
vehicles has a capacity of 10 c.m, against 2 c.m. of those 
drawn by horses, Experience has shown that one elec- 
trically-propelled vehicle is capable of watering 600,000 
square metres of street per day, a feat which required five 
horse-drawn vehicles to accomplish. The daily cost of 
operating the electrical vehicle is 25fr. (20s.), as agalnst 
12'5fr. (108.) for each horse-drawn cart. There is therefore 
a daily saving of 37°5fr. (30s.) by the introduction of the 
new methed. Another advantage possessed by the electrical 
vehicle is that it may be coupled up behind a tramcar 


in order to water the tramway route during the course of 
the service, 


Electrical Production of Ozone.—During the past 
year Mr. Arthur W. Ewell has conducted exhaustive 
experiments into the question of the electrical production 
of ozone with alternating current and plate electrodes 
separated by a dielectric. These were supplemental to 
_ the study of the point and plate method to which Mr. 
Ewelland Prof. Warburg devoted themselves, the results 
of which were embodied in a paper recently read before 
the American Physical Society. In the present experi- 
ments, current, gas velocity, form, and distance botween 
electrodes were varied, and for each the yield in grammes 
per coulomb and per kilowatt was determined. The results 
are briefly summarised by Mr. Ewell in the Physical Review 
as follows: The yield per coulomb was found quite inde- 
pendent of the dielectric, and greater the higher the gas 
velocity. Owing to increasing deorganisation, the yield 
increased with the current to a maximum and decreased. 
Narrow bare electrodes were more efficient. The yield 
per kilowatt-hour was greatest for a polar distance of a few 
millimetres. This type of electrode proved far more 


efficient than the point and plate method, and than other 
minor types. 


Autogenous Soldering.—A recent number of the 
Mémoires of the Société des Ingenieurs Civils de France 
contains a long article from the pen of M. P. Dumesnil on 
autogenous soldering. He examines in detail the elements 
composing such solder, and passes under review the three 
systems that are principally employed, the chief advantages 
and disadvantages of which he examines. These are the 
electric arc; oxygen and hydrogen; oxygen and acetylene. 
The former system is condemned by the author. He Says 
that, in effect, the electric arc places the metal to be 
soldered in an exceptionally carboniferous medium due to 
the transport of carbon between the electrodes. The 
process, the applications of which are limited, necessitates 
very costly materials, while the handling of electrodes is 
dangerous and inconvenient. A recent process, however, 
effects electrical soldering by overheating of the two metal 
parts when in contact, but even in this case, as M. 
Dumesnil points out, there are many defects. The system 
which the author favours is the oxygen and acetylene or 
oxyacctylénique method, as he calla it. This mode permits, 


in many cases, effective work being done without costly 
dismountings. | 


Current Density.—In its last issue, Electrochemical 
and Metallurgical Industry discusses the rôle of current 
density in electric furnace processes. In electric processes 
the watts per cubic inch are the fundamental item deter- 
mining the operation, The watts per cubic inch equal the 
square of the current density multiplied by electric resistivity. 
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Hence, instead of the watts per cubic inch, it is possible to 
consider the current density as the fundamental determining 
factor, the square of the current density multiplied by — 
electric resistivity, changes with the mechanical pressure, — 

and especially with the temperature. In electrolytic pro- 
cesses, in which a number of different reactions are a priori 
possible, the voltage (or the electrode potential at each 
electrode) determines which reaction sets in, but under the 
conditions as experiments are often carried out the current 
density in electrolytic processes is directly determined by 
the voltage. The main effect of current density in elec? 
trolytic processes is, however, found in the tendency of 
the current to continually change the system by intro: 
ducing new products at the electrodes into the system. 
The greater the current the larger is the amount of new 
products formed at the electrodes. Further, the smaller 
the electrode surface the less is the quantity of the electrolyte 
which is in contact with the electrodes, and the greater is 
the liability of the newly-formed products to displace the 
original electrolyte. | 


The Institute of Chemistry.—At the annual meeting 
held last week the retiring president, Mr. David Howard, 
in the course of his presidential address touched upon the 
difference which existed between the council of the institute 
and the National Physical Laboratory. He is reported to 
have said that they had been obliged to direct the attention 
of the executive committee to the fact that their test 
pamphlet indicated that they might undertake work which 
they were forbidden to undertake under the Treasury 
report on which the laboratory was founded. The 
executive committee had recently given their assurance 
of their desire to avoid any cause for complaint. He was 
sure that the council would be glad to see the laboratory 
placed on such a sound footing financially that its autho- 
rities would have no temptation to extend the work cf 
the laboratory beyond its proper sphere. Mr. Howard 
thought the profession had reached a somewhat critical 
stage in its history. With greater facilities for training, 
and consequently a larger supply of chemists, it was 
evident that only the most efficient could hope to be 
successful, He believed the demand for chemists was 
increasing, but authorities and manufacturers were learning 
that they must have efficiency. The new president is Prof. 
Percy F. Frankland, who had long been associated with the 
institute, and whose father, Sir Edward Frankland, was the 
founder and first president. 


Scientific Training.—In laying the foundation stone 
of the new school of science at Dulwich on Saturday last, 
Lord Rayleigh commented upon the improved aecommoda- 
tion and apparatus now provided for sbudents. He touched 
also upon the other side of the question, and said it was 
possible that things might be made too easy, or at any rate 
too mechanical, for the full advantage of scientific work to be 
reaped, It was nob so much a matter of acquiring scientific 
knowledge as of getting imbued with the sclentific spirit, 
Many experimenters in science had worked with exceed- 
ingly imperfect apparatus. Maxwell worked mainly in 
that way, or at any rate during the greater part of his 
life, and Hughes, the inventor of many important electrical 
appliances, carried it almost to an extreme. He recounted 
a visit once paid to Hughes at his lodgings in London, 
when he was shown the invention of the microphone. A 
metal box, a stick of sealing-wax, some nails, and a single- 
cell battery made up in a tumbler constituted the material 
of his invention. Although that amounted almost to an 
absurdity, he believed that ingenuity and resource were 
sometimes better developed by work done under some 
difficulties. Nowadays it was, perhaps, too much the 
fashion to procure elaborate apparatus, which possibly 
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might be soon out of date, from the instrument maker. 
He deprecated “cramming,” and said it must not be 
supposed that science was everything or even the best for 
all. The literary side should not be neglected, and some- 
thing more even than ordinary classical education was 
required. 

 Electrotherapeuties.—Our contemporary the Lancet 
publishes an article by Dr. J, Cunningham Bowie dealing 
with a new method for the production of ultra-violet rays 
and other rays by low-tension high-frequency currents. 
One of the great difficulties in the way of the most 
successful employment of ultra-violet rays has been that 
of obtaining the rays in sufficiently large quantity. 
Dr. Bowie claims to be able to overcome this by the 
employment of low-tension alternating currents of very 
high frequency. By using vacuum tubes and other appa- 
ratus of special construction, the whole of the current can 
be transformed into radiant energy at a comparatively 
small cost of production. With the machine that the 
author has introduced for the purpose it is possible to 
so adjust it that no less than six ray tubés can be 
operated simultaneously, By means of volt and ampere 
meters in the primary circuit, and an ampere-meter in the 
secondary, the current required to produce these rays can 
be measured. At the present time the ultra-violet rays 
are produced by an open arc, but the amount of radiant 
energy obtained by this method is very small in proportion 
to the current used. In order to overcome this and other 
disadvantages, Dr. Bowie uses a glass tube which gradually 
tapers towards one extremity. The end is fitted with a 
metallic cap, to which is fitted the terminal, and passing 
inward to a distance of one-third of the tube is the elec- 
trode, to end in the internal cathode. The latter is a disc 
of iron. The tube is encased in a metallic cylinder. 
Interposed between the cylinder and tube is a porous 
material which can be kept cool for the purpose of 
absorbing any heat. The vacuum tube is connected with 
the secondary helix of the machine, and can be approxi- 
mated by a screw to the primary helix. The apparatus 
. does not involve undue complication, and should be effective 
in the purpose for which it was designed. 

Royal Institution —On Saturday last, Prof. J. J. 
. Thomson commenced a course of lectures on “ The 
Corpuscular Theory of Matter,” when he was able to give 
some results of work which has been done in connection 
with this hypothesis at Cavendish Laboratory, Cambridge. 
Following up Sir William Crookes’s experiments, Prof. 
Thomson set to work to find the mass or weight of the 
electric particles that are thrown off when a current is sent 
through a high vacuum. He found that some of these 
particles were not more than one-thousandth part of the 
mass of a hydrogen atom, and he gave them the name of 
corpuscles. The particles in question were all charged with 
negative electricity, and either they were electricity itself 
. or they were the carriers of electricity. On the former 
view they have been named electrons. One result of the 
research was that the mass of the so-called corpuscle was 
always the same, no matter of what material the electrode 
was made from which the current was passed through the 
tube; and this seems to mean that these corpuscles, or 
sub-atoms, or electrons, are ‘ the ultimate particles common 
to matter of all kinds,” the protyle, of which Sir W. 
Crookes prophesied many years ago. If matter is an elec- 


trical manifestation, what then is electricity ? Dr. Larmor 


replies in an abstruse theory, which he has worked out, it 
is a state of intrinsic strain in the universal medium or 
ether, Our electrical apparatus are machines for producing 
this strain. It was at first a grave objection to this doctrine 
that if atoms are made up of electrons or corpuscles they 


must be liable to break up, and the breaking up of an atom 
was then unknown. Radium disposed of that difficulty, 
for radium is visibly breaking up. Prof. Thomson explained 
the processes by which he had measured the corpuscle, 
proved its electrical character, and measured its velocity— 
from 2,000 to 60,000 miles per second. A general monthly 
meeting of the members of the Royal Institution was held 
on Monday afternoon, the 5th inst., the Duke of North. 
umberland, K.G., president, in the chair. Mr. Frank 
Green, Mr. A. W. Oke, Mr. N. M. Ogle, Mr. H. F. Pooley, 
Mr. H. Taverner, and Mr. A. B. Thomas were elected 
members. | 


New Metallurgical Microscope.—In an address 
to the Royal Mieroscopieal Society recently, Mr. Walter 
Rosenheim described his new metallurgical microscope 
which is of a novel type, and which marks a rather 
important departure in microscope design. The body of 
the microscope which carries the optical portion, and also 
the illuminating appliances, is rigidly attached to the limb 
of the microscope, thereby ensuring greater stability. The 
limb, which has a T-girder section throughout, is jointed on 
a centre, so arranged that the instrument is almost in 
balance from the vertical to an angle of about 30deg., and 
at the horizontal position for photo-micrography it rests on 
a projection of the base, which forms a cradle to support it; 
Thus there is no strain on the joint fitting when in use for 
visual purposes, and when horizontal for photo-micrography 
it is free from any tendency to vibrate. The coarse focussing 
adjustment is by means of a spiral rack and pinion, raising 
and lowering the stage for a distance of 352in. when the 
instrument is vertical, and a further lin. when the instru- 
ment is at a slight angle or horizontal, and the fine 
focussing adjustment is by means of a micrometer screw 
which is situated in the optic axis, immediately under the 
object. The body consists of a very thick tube, at the 
lower end of which is a nosepiece for carrying the object 
glass with centring adjustments, by which different object 
glasses can be adjusted to the exact axis of the microscope 
around which the stage rotates. Mechanical motions in 
both directions, by spiral racks and pinions of 2in. travel, 
are provided in the complete form of the instrument, and 
they are so arranged that a complete rotation which is 
always concentric with the optic axis can be obtained when 
the motions are used for lin. of their travel. The adjust- 
ments of the stage are so designed that, with the exception 
of the stage springs, which can be removed, there is no 
projection to interfere with the illumination or cast shadows 
when a very oblique pencil of light is employed. In this 
instrument, which is manufactured by Messrs. R. and JÌ 
Beck Limited, many important improvements have been 
introduced, which will go far, we believe, to remove the 
chief difficulties that have been encountered in the pursuit 
of this difficult branch of investigation. 


Cast Iron.—At a meeting of the Sheffield Society of 
Engineers and Metallurgists held on Monday last at the 
Department of Applied Science, University of Sheffield, 
Mr. Percy Longmuir read a paper entitled ‘Cast Iron in 
the Foundry," The paper laid down tbe initial composi- 
tion of the cupola charge as one of the first essentials of 
practical ironfounding, and named as the other two the 
melting and pouring at a suitable heat of the mixture 
into a properly formed mould. These three fundamental 
essentials—mixing, melting, and moulding—opened out, 
he said, a wide field for discussion, and he could only touch 
very generally some of the more salient aspects. The 
average iron casting is judged by one or a combination of 
the following factors: general appearance and truth to — 
pattern; ease of machining; the properties of test bars 
attached to the casting; and resistance offered to the 
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percolation of water or steam. Each stage in the produc- 
tion of a casting has a decisive effect on one or other of 
these factors; and these stages the lecturer described as 
“ determining conditions,” in that they determine the success 
or otherwise of any casting. The more important conditions 
are: composition of the charge, the mould andits cores, method 
of melting, casting temperature, the presence of foreign 
matter, sand, slag, or blowholes, shrinkage or contraction 
faults. Mr. Longmuir proceeded to discuss ironfounding 
under these several heads, and attention was directed 
mainly to the first composition of charge—this section 
enabling Mr. Longmuir to go very fully into the mechanical 
properties of cast irons of varying chemical and metal- 
lurgical compositions. He laid great stress on the necessity 
of recognising the laws governing the production of cast- 
ings which are deducible from these observations, if foundry 
work is to be successful, and he exhibited types of suitable 
compositions for speclfic purposes. Practically, he said, the 
keynote of success in composition was silicon control. Given 
the right silicon, a suitable ratio between combined and free 
carbon will follow, provided cooling is normal; and the 
influence of sulphur, phosphorus, and manganese is of 
secondary order. The silicon content should vary for the 
above specified purposes from 0°4 per cent. for malleable to 
5 to 5'5 per cent. for hollow-ware. | 


Municipal Accounts,—A well-attended conference of 
chambers of commerce, industrial associations, municipal 
corporations, and local authorities was held at the White- 
hall Rooms on Monday last. The conference was organised 
by the Municipal Committee and sanctioned by the 
London Chamber of Commerce. It was held under the 
presidency of Mr. Felix Schuster, chairman of the council 
of London Chamber of Commerce, and supported by 
delegates from many chambers of commerce, municipal 
corporations, local authorities, and industrial associations. 
The Chairman said they were met to discuss the adoption 
of a system of municipal account keeping and audit which 
would enable the ratepayers to clearly see how the rates 
were expended. Four resolutions were carried, of which 
the following forms the substance: (1) “That this con- 
ference, representing chambers of commerce, industrial 
associations, municipal corporations, and local authorities, 
expresses its regret that effect has not been given to 
the recommendations of the Joint Select Committee on 


Municipal Trading as regards appointing indepen- 
dent professional auditors of municipal accounts.” 
2. “ That it is desirable to secure as far as 


possible the standardisation of the accounts of municipal 
or local authorities on business lines, and that so far 
as practicable such - accounts be kept on the basis of 
income and expenditure, and also that trading and profit 


and loss accounts be prepared yearly of the various com- 
mercial _ undertakings of such authorities.” (3) “The 


Departmental Committee recently appointed to inquire and 
report with regard to the systems on which the accounts 
of local authorities in England and Wales, etc., should be 
kept, should be strengthened by the addition of indepen- 
dent members connected with practising accountancy, 
having regard to the recommendations of the Joint Select 
Committee on Municipal Trading." (4) “That a deputation 
from this conference wait upon the President of the Local 
Government Board to urge upon him the necessity for 
giving effect to the recommendations of this conference.” 
We need only add that Mr. R. M. Prescott, town clerk of 
Fulham, moved an amendment to the first resolution, which 
proposed to give a freer hand as to the method in which 
the accounts should be audited. He spoke of the success of 
the Local Government Board method in operation in some 
of the metropolitan boroughs. | 


(German Technical Education.—Technical educa- 
tion as it is given in Germany is always held up by 
educational reformers in this country as a model from 
which we should fashion our own system of education. 
But it appears that events are fast approaching a deadlock in 
the former country through over-education. The United 
States consul at Mannheim says that the German empire 
is rapidly building up a class of men for whom it has no 
employment at fair wages, and for whom the demand does 
not increase as fast as the supply. A prominent construct- 
ing engineer has contributed an article to a leading news- 
paper in Mannheim, in which he aims to show that technical 
education in Germany has gone beyond actual needs. He 
contrasts the number of those taking such training with 
the number in other professions, and concludes that the 
ranks of technically trained are at present much over- 
crowded, Statistics show that the increase in numbers in 
the technical ranks has gone far beyond the demand— 
200 per cent. against about 50 per cent. on the average, 
The consequence of this over-production in technical 
resources is a constantly diminishing rate of wages, as 
the law of supply and demand applies here as elsewhere. 
The consul then proceeds to give some wage statistics, 
which were compiled from inquiries made of 20,000 
members of the German Technical Association, and which 
were presented in the Reichstag by Dr. Heinz Potthoffi 
among which the following are some of the principal 
features: Almost one-fourth of all the trained men who 
receive appointments receive a salary under 1,800 marks 
(£90) per year, 55 per cent. receive from 1,800 to 2,400 
marks (£90 to £120), only 24 per cent. receive from 2,400 
to 3,000 marks (£120 to £150), and only 19 per cent. 
receive over 5,000 marks, It is to be noted that among 
those considered was a large number of office men who are 
engaged with public officlals, which gives to the total a 
more favourable aspect, because among officials so employed 
a rate of salary from 2,100 marks (£105) to 2,700 marks 
(£135) generally prevails. From all this it appears that 
for an increase of technical resources and schools there is 
at present no pressing demand, There is an increased and, 
as it were, artificially created proletariat, and the various 
industries are not in a position to pay for these superfluous 
powers. 


Chambers of Commerce.—The annual conference of 
the Association of Chambers of Commerce opened on 
Tuesday, March 6,in London. The president (Sir William 
Holland, M.P.), in delivering his presidential address, dealt 
with the trade relations between Britain and foreign 
countries, and with the condition of affairs at home. As ig 
usual on such occasions, the Board of Trade returns formed 
a large part of the text upon which the president dilated, 
and the improved results of the year’s trading was the cause 
of much satisfaction. In the course of his address he said 
that a year ago it was his pleasure to show that the figures 
of 1904 showed a satisfactory gain over the figures of 1905, 
but they now had a more substantial gain in 1905 over 
1904, The figures of our over-sea trade for last year con- 
stituted a record of which they might be proud. Odor 
imports of manufactured and partly manufactured goods 
showed an increase of 74 millions, or 5 per cent, 
Our exports of manufactured goods showed an increase 
of no less than 26 millions, or 10 per cent. That 
increase, happily, was spread over almost all manu- 
factured commodities, although one was bound, after 
studying the figures, to admit that the cotton exports 
were phenomenal. But all the exports showed up well 
with the exception of coal, and there were special reasons 
why coal should not show up satisfactorily. With reference 
to joint-stock law, he said that although in recent years 
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nine Acts of Parliament had been passed dealing with 
limited liability companies, there were still abuses in 
‘existence. If abuses did not exist, he should deprecate 
any further interference in a delicate matter of this kind. 
With reference to the proposed Minister of Commerce, the 
Government had not yet shown their hand, but there was 
no reason to suppose they were unsympathetic, Mr. Felix 
Schuster moved a resolution to the effect that the Govern- 
ment having approved in principle that a Secretary of 
State for Commerce. shall be appointed in lieu of the 
President of the Board of Trade, it is desirable that the 
consular service in its commercial branches shall be trans- 
ferred from the Foreign Office to the Department of 
‘Commerce to be under the Minister of Commerce and no 
longer under the Foreign Minister. After some discussion, 
however, the resolution was referred back to the mover to 
be redrafted. 

Earth Currents.—At a meeting of the Physical 
Soclety held on the 23rd ult., a paper by Messrs. C. W. S. 
Crawley and F. B. O. Hawes, entitled ‘ Records of the 
Difference of Potential between Railway Lines when a 
Train passes and at other times, and a Suggested Method 
for the Observation of Earth Currents and Magnetic 
Variations,” was read by Mr. Crawley. The experiments 
described in the paper were made on the London and 
South-Western main line, between Walton and Weybridge 
Stations. To each rail of the up line a wire was per- 
manently attached, and the other ends of the wires were 
connected to the terminals of a reflecting galvanometer. 
The deflections of the galvanometer were recorded on a 
moving sheet of paper, and eurves obtained showing the 
variation in the current through the galvanometer. The 
curves showed a concordance in the results from successive 
trains. The normal current through the galvanometer 
began to be disturbed about one minute before the passage 
of a train, and the disturbance lasted about two minutes. 
The curves, although very complex, showed some regularity. 
In addition to the disturbances caused by passing trains, 
very distinct smaller disturbances were noticeable at the 
times when a receding train was passing over the points 
at Walton and Esher Stations. Effects were also shown 
corresponding with the passage of a train over the Hampton 
Court Junction points. The observations on different 
occasions varied in many respecte, the state of the weather 
probably being an important factor. The E.M.F. between 
the rails was on one occasion as much as 28 millivolts, 
and differences of 8 and 15 millivolts were frequent. It 
appears probable to the authors that the effects are due to 
earth currents, and they suggest that by making the 
galvanometer very sensitive its deflections might furnish 
a means of studying their variation. Dr. C. Chree 
expressed his interest in the paper, and remarked that 
it was often more desirable to avoid earth currents than 
to record them. He questioned whether the effects 
described by the authors were duo to earth currents, 
and asked if the authors had satisfied themselves that 
the variations in the galvanometer deflections were not due 
to magnetic storms. Dr. J. A. Harker described some 
experiments similar to those made by the authors. In 
his case, wires from a galvanometer were connected to two 
large plates about 200 yards apart and about 5ft. under- 
ground. He found that the effects varied with the weather. 


Hydraulic Coupling.—1n a series of contributions to 
l'Industrie Electrique on the control of leverage apparatus by 
alternating-current motors, M. Emile Dubois describes a 
centrifugal hydraulic coupling device introduced by Messrs. 
Schuckert. As seen in the diagram, a is the face plate, in 
which is bored two cylindric chambers, b and c, filled with 
. glycerine, and fixed to the motor shaft. A loose pulley, n, 


lined with a bronze ring, 7, is attached to the plate, f. 
These two parts are separated by a movable plate, d, on 
one side of which is a leather bush, m, and on the other a 
leather washer, e, which closes two chambers, c and b, 
through the intermediary of two collars, p and g, screwed 
to the plate, a, The movable plate, d, rests upon e through 
the effect of several springs, ?. The operation of the device 
is as follows: When the plate, f, and the pulley, n, are 
released, the motor forces off the plate, a, and runs open. 


ZA 
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Ia proportion to the increase in speed, the glycerine is 
driven by centrifugal force from the chamber 0, through an 
aperture which is regulated by a double screw, k, into the 
chamber c, The bush, e, cedes and repels the plate, d, 
which then comes in contact with f through the inter- 
mediary of m. The momentum of coupling is easily 
regulated by means of the screw, k. When the motor 
stops, uncoupling is instantly made by means of the return 
valve, J, 


Publications Received —“ Dynamo Construction,” 
by Prof. G. Kapp.. (Messrs. James B irn and Co., Limited, 
London, 21s)—''Mémoires de la Société des Ingénieurs 
Civils de France,” parts xi. and xii. In addition to the 
proces verbal of the society’s meetings here contained, are 
articles by M. P. Damesnil on “La Soudure Autogéne des 
Métaux " (which we notice elsewhere); * Internal-Combus- 
tion Motors,” by M. L. Letombe; “Liquid Air and its 
Applications,” by M. Georges Claude, ete.— There has 
come to hand the February number of the American 
Physical Review (vol. xxii, No. 2), which contains a lengthy 
article on “The Capacity of Mica Condensers” by Mr. 
Anthony Zeleny. From the considerations given in the 
paper, the following definition appears to the author to be 
more appropriate than that in present use: ‘The capacity 
of a condenser is the quantity of electricity it retains 
unabsorbed while its plates are at a difference of potential 
of one volt.” There also appears in this issue the 
proceedings of the thirtieth annual meeting of the 
American Physical Soclety, and the presidential 
address, entitled ‘Condensation Nuclei,” by Mr. 
Carl Barus. — From the Massachusetts Institute of 
Technology (Boston) we have received vol, xviii. (No. 4) 
of the Technology Quarterly and Proceedings of the Society 
of Arts. Among the more important contributions 
are those on “Submarine Signalling,” by Mr. H, R, 
Gilson; ‘A Note on the Calculation of the Armature 
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Reaction of Alternators by Mr. Waldo V. Lyon; and 
‘(A Study of a Single-Phase Series Motor," by Mr. G. J, 
Rhodes. In the latter case the motor was a 4-pole, 
220-volt, 25-eyele machine, delivering 5 b.h p. at a speed 
of 1,200c.p.m., the full load current being 32 amperes, 
Tests were conducted on this motor with the object of 
determining (primarily) its behaviour under various con- 
ditions of load and voltage, both on alternating and 
direct currents. As a commercial motor, this particular 
machine is not a success on account of the small overload 
capacity and the continual care that must be taken of the 
brushes to make them commutate in a satisfactory manner. 
The working characteristics, says the author, are quite 
suitable for most of the uses to which a direct-current series 
motor is pub, but the commutation needs to be much 
improved for successful commercial operation.—We have 
also received vol, x, No. 6, of the Journal of the Western 
Society of Engineers (Chicago), which contains a number 
of interesting contributions. a 


Device for Protection Against Reversal of 
Energy.— Where generators are connected in parallel to 
common ’bus bars, reversal of energy in one of the machines, 
due to failure of the apparatus to work properly, may 
result seriously. Mr. Leonard Wilson, of Pittfield, Mass., 
has patented in the United States a device for automatically 
opening the circuit of the apparatus, the salient features 
of which are set forth in the Chicago Western Electrician, 
Referring to the diagram, A represents the stationary 
armature of an alternating-current generator carrying the 
armature cores, a, F' represents the revolving-field structure, 
carrying the field poles, f, and mounted on the shaft, S 
By means of collector rings, s s, current is led to the field 
winding from the exciter, E, The armature terminals of 
the generator are connected to the bus bars. In place of 
utilising in any way the potential at the generator terminals, 
Mr. Wilson employs merely the current in the generator 
leads, and, by properly commutating it, introduces it into 
one winding of a direct-current relay. Thus C represents 
a commutator or rectifier mounted on a shaft, two brushes 
of which, b 6, are connected to the secondary of a series 


transformer, the primary of which is connected in one of 
the generator leads. A second set of brushes, /', is con- 
nected to the winding in the movable element, d, and the 
polarised relay, D, the other element of which has its 
winding, d', energised from a source of constant current. 
The movable member, d, of the relay carries an arm, H, 
which, when the movable membar tends to turn in a 
counter-elockwise direction, is restrained by the stop, but 
which, when the armature tends to turn in a clockwise 
direction, bridges the contacts, ^, by closing a circuit from 
the battery through a tripping coil on a switch, G, arranged 
to open the circuit of the generator. A reverse-current 
relay of the wattmeter type is subject to the objection not 
only of a failure of current in the potential winding upon a 


short-circuit, but also to a possible overpowering of the 


potential flux upon the flow of a heavy short-circuit 
current, The protective device introduced by Mr. Wilson 
is, according to {ts inventor, not liable to the first objection, 
and in order to avoid the second he designs the series 
transformer so that it will become saturated at a small 
fraction of normal full load current. 


London Traffic.—We are tempted to revert once more 
to this absorbing topic by the paper of Captain G. S. C. 
Swinton, L C.C., read last week before the Soclety of Arts. 
After a wide survey of the whole question, Captain Swinton 
turned his attention to public conveyances, and discussed 
the merits of the motor ’bus and electric tramway. He 
asked himself whether, in future, the vehicles employed 
will be dependent for their motive power on definite street 
connection, or whether each will rely on its own individual 
engine. His own predilection was towards motor omni- 
buses, which, he said, were fast, and, when well driven, 
minimised congestion. They can wend their way through 
any road, and the traffic is what it ought to be—* fluid.” 
A tramway route, according to Captain Swinton, is, on the 
other hand, uncompromising. It must have minimum 
width, which, in his opinion, should be 18ft. clear on 
each side of the track. Captain Swinton was greatly con- 
cerned over the expense which would devolve upon the 
ratepayers in consequence of having to provide and main- 
tain wider streets for tramway undertakings, but he takes 
little account of the effect of heavy omnibus traffic on the 
road surface and underground connections. As to road 
deterioration, there can be little doubt that this is quickened 
under the strain of motor traffic. It is difficult to make a 
fair comparison as to the cost of the rival systems in the 
absence of definite figures. The system which will appeal 
most to the public is that which will afford swift transit at 
a low rate under agreeable and comfortable conditions, and 
it is here that the tramway holds the advantage. In the 
discussion which followed the reading of the paper Sir 
John Wolfe-Barry, who presided, pointed out that upwards 


of 2,000,000 persons had to be conveyed to and from the 


centre daily, and thls made main avenues east and west, 
north and south, necessary. Overhead and underground 
systems would be needful to accommodate both local or 
stopping and express traffic. To compete with other cities, 
London must have quick locomotion. The City was suffer- 
ing enormous loss for want of good streets, and their cost 
would be slight compared with the earnings of the people 
who came in and out of central London daily. Mr. E. 
Benediet suggested that the foot pavements should be 


| raised a storey so that passengers could be carried across 
| the streets above the ordinary traffic. Mr. Reginald Mure 


regretted that the London County Council were sinking so 
much money in providing supplies of electricity for either 
overhead or underground tramways, because he believed 
that it was not impossible to invent an auto-motorcar which 
would run without being supplied with electricity either 
from overhead or underground. Mr. A. A. C. Swinton 
effectively replied to the last speaker's remarks, and was 
able to show the advantage of electric tramways which 
could be supplied with motive power from a single source. 
It had also been suggested that power should be supplied 
from a central station by means of overhead wires for the 
purpose of running omnibuses without the use of rails at 
all. Mr. Maurice Fitzmaurice spoke highly of single-deck 
cars. He said the cost of current for running a tramcar 
was a very small part of the actual cost. A London County 
Council car took something like 14 units per car mile ; and 
if that current could be obtained at id. per unit, which he 
hoped would be the case from the Council’s station, the cost 
was considerably under 1d. per car mile, whereas the total 
running costs came to 6d. or 7d. per mile as at present, - 
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WARREN AND JAMESTOWN SINGLE-PHASE 
RAILWAY. 


The electric railway which has recently been opened 
between Warren, Pa, and Jamestown, N.Y., has the 
distinction of being the first single-phase line using current 
generated by gas-engines. It traverses the valley of the 
Conewango Creek, through which the waters of Lake 
Chautauqua empty into the Allegheny River, and connecta 
the *'Tiona" oilfields of Pennsylvania with the southern 
shore of the lake. Warren, the southern terminal of the 
line and headquarters of the operating company, lies at the 
junction of the creek and the river, in the heart of the oil- 
fields and within the natural gas belt which have largely 
contributed to the material development of the western 
portion of the State. Its population is about 15,000, 
making with its surrounding territory a total population 


Catenary Overhead Construction at Turn-out. 


of 25,000 within easy reach of the new road. Jamestown, 
at the other end, is a prosperous manufacturing city of 
29,000 inhabitants, and is connected by steam and electric 
roads with the attractive holiday resorts of the Chautauqua 
region, whose summer population is estimated at 50,000, 
The intervening towns bring the total permanent population 
of the territory feeding the new railway to about 65,000 
inhabitants. 

Horizontal gas-engines are the prime sources of driving 
power, and the Westinghouse single-phase alternating- 
current system, which is now rapidly extending electrical 
methods in American railway service, is the secondary, 
The current is generated in a power-house without a boiler 
plant, transmitted at a potential of 22,000 volts over bare 
wires to transformer stations operated without attendants, 
fed to the central trolley section at 3,300 volts, and to the 
terminal sections within the city limits at 550 volts. The 
70lb. track rails are laid on ties of oak and chestnut, and 
ballasted with gravel, They are connected by the type G, 
form 2, soldered, bonds of the Ohio Brass Company, and 


are cross-bonded at frequent intervals. 
by many windings the course of the Conewango Creek, 
the sharpest curve having a radius of 65f6. 
important gradients are one of three-quarters of a mile 
long with an average of 34 per cent., and a short stretch 
of 7 per cent. 
this number will soon be increased to five. 
are at Warren, Pa, and Frewsburg, N.Y., the repair shop 
being in the former. 
five miles south of Warren, that site having been selected 
by reason of its proximity to the natural gas pipe-lines, 
from which its fuel supply is obtained. The equipment 
includes two 260 kw., 380-volt, 25-cycle alternating- 
current generators of the revolving-field type, which are 
direct-connected to horizontal gas-engines operating at a 
speed of 150 r.p.m. 
parallel. 
the Westinghouse Machine Company, and the electrical 
machinery was furnished and installed by the Westinghouce 
Electric and Manufacturing Company. 


The line follows 
The most 
Four passing places are now in use, but 
The car-sheda 


The power-house is at Stoneham, 


The two units are connected in 
The engines were constructed and erected by 


In the new type of horizontal double-acting gas-engines, 
the first representative of which is now operating at Warren, 
the builders have especially sought to construct a prime 


Auto-Transformer supplyirg Low-Potential A.C. Trolley in Jamestown. 


mover uncomplicated in design, simple to operate, substantial 
and permanent in construction, reliable in its working, and 
possessing the best economy compatible with the more 
necessary elements of simplicity. The resemblance to 
approved steam-engine practice is strong—in fact, the 
engine stands not as an example of radical change in 
structure, but as an adaptation to gas working of the steam 
experiences of builders of Corliss engines. Symmetrical 
design has been adopted wherever possible, notably in the 
cylinder casting with its symmetrical valve chambers, and 
In the pistons. The absolute necessity for accessible parts 
has largely influenced the design of the engine, and resulted 
in such elevation that all parts are above floor level. 
Inspection and cleaning, especially of cylinders, {s possible 
without dismantling the engine. Possibility of injury from 
neglect has been avoided by providing automatic auxiliaries, 
both oil and cooling water being delivered under gravity 
head, cylinder oil by positive pressure, and compressed air 
for starting from atorage reservoirs. The starting arrange- 
ment has proved particularly efficient, and with only two 
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operations—namely, opening of gas and air valves—the 
engine automatically starts and comes up to speed under 
its own ignition without further attention. On large 
engines considerably less than a minute is required to 
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Raising Transformers, Fuse Type Circuit Breakers, Lightning Arresters, and Choke Coils in Power House. 


bring the engine up to speed, and, if desirable, a number 
of engines in a station may be simultaneously started from 
one point within this period of time. To ensure the 
greatest degree of reliability, a duplicate system of igniters 
is employed, with four different combinations in each com- 


place of twin tandem units in order to give greater flexibility 
of operation, the former representing the standard adopted 
by the builders. The units have solid couplings between 
engine and generator, and operate in parallel on the station 


load in precisely the same manner as an ordinary steam- 
driven unit. The famillar Beau de Rochas or four-stroke 
cycle is used, which with the tandem arrangement gives a 
power impulse with each successive stroke of the engine. 
The cylinders are 21ín. in diameter by 30in. stroke, the 


Passenger Car—Single-Phase Equipment. 


bustion chamber. Any igniter may be replaced while the 
engine is in service, and in case of necessity any cylinder 
may be isolated for repairs during operation. 

There are two main generating units at present installed 
at Warren, with space for a third of equal size (260 kw., 
500 n.h.p.) Single-crank tandem units were employed in 


unit ranning at a nominal speed of 150 r.p.m. 


For this 
particular service the engine is rated at 470 b.h.p., with a 
maximum of 520 b.h.p, giving a 35 per cent. overload 
capacity on the generator. The Warren plant was started 
on Oct. 19, 1905, and has since been in continuous service, 
averaging 174 to 18 hours per day without developing any 
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troubles of a serious nature. The only prolonged shut- 
down was made after a two months’ run for the purpose of 
examining the condition of the interior of the first unit 
started. Every part was found to be in perfect working 
order, showing no deterloration from wear or excessive 
strains. 

From the generators the current passes through a switch- 
board of blue marble panels equipped with apparatus and 
controlling devices to raising transformers of the Westing- 
house oil-immersed self-cooling type, which transform the 
potential from 380 to 22,000 volts. The two feeders which 
leave the station are adequately protected by circuit breakers 
of the fuse type, disconnecting switches, low-equivalent 
lightning arresters and choke coils. The high-potential 
lines of No. 6 bare copper wire are carried on porceiain 
insulators of the Ohio Brass Company, known by the 
trade name of Locke No. 406, which are supported on 
chestnut poles. Each feeder connects with a transforming 
station, one of which is 1] miles from the Warren terminal 
and the other 14 miles from the end of the line in 
Jamestown. 


THE ELECTRICAL ENGINEER, MARCH 9, 1906 


other than the opening of a circuit breaker, because of 
uxcessive load. Examination of the accompanying illustra- 
tions of one of these stations will show the marked contrast 
it presenta to the familiar rotary converter sub-station of 
direct-current operation, and exemplifies the simplicity of 
the single-phase system, The high-potential feeders enter 
the transformer houses through protected openings under 
the roof, as shown. The high-voltage feeder leading 
to the Jamestown transformer station is carrled upon the 
pole line which supports the overhead construction. 

As has been indicated, the trolley line is divided into a 
central and two terminal sections. The central section is 
connected direct to the transformer stations receiving 
alternating current at 3,300 volts. A No. 0000 figure 8 
trolley wire is swang by catenary suspension from a zin. 
messenger cable, which is carried on heavy porcelain 
insulators mounted on angle-iron brackets supported on the 
chestnut poles. The poles measure 7in. at the top, and 
are 35ft. long. White on the upper portions, they serve 
as useful guides to the line of track at night. All poles 
will be numbered, to facilitate locating line faults and other 
troubles. The overhead construction is particularly fine, 
as may be seen by reference to the illustration. A nice detail 
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Section Insulator between 35,300-volt and 550-volt Trolley Sections. 


The transformer stations are built of concrete blocks, 
and are of suitable size to permit a wise arrangement of 
the apparatus. They are similarly equipped, each con- 
taining two 150-kw., 22,000-5,500 - volt lowering trans- 
formers of the oil-immersed, selfeooling type, which are 
controlled and protected by fuse-type circuit breakers and 
disconnecting switches in the high-potenitlal circuits and by 
oil switches and enclosed fuses in the secondary lines, one 
of which taps the 3,300-volt trolley section, while the 
other feeds the city section of the trolley line through auto- 
transformers along the track which reduce the potential 
from 3,500 to 550 volts. Both high and low potential 
feeder circuits are protected by choke coils and low- 
equivalent lightning arresters, which are mounted in the 
transformer stations; the apparatus is symmetrically 
arranged, that mounted on one side of the station being 
exactly duplicated on the other. The two transformers 
are connected in parallel. Each has sufficient capacity to 
carry the entire normal load, and either may be readily 
cut out of service. The transformer stations are operated 
entirely without attendants, and require only occasional 
inspection, The building is fireproof. It contains no 
moving machinery or apparatus, and has adequate auto- 
matic protection, so that there is no likelihood of trouble, 
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Operating Platform, Passenger Car—Single-Phase Equipment. 


is the slight raising of one trolley wire at switch passing 
places, as indicated, so that the bow trolley easily passes 
from one wire to the other without impairment of contact. 
The overhead structure follows the standard practice of 
the Westinghouse Company. At frequent intervals the 
messenger cable is anchored, and steady-strain brackets are 
used at curves and passing places. A few of the curves 
are constructed with pull-outs. The catenary overhead 
line construction is thoroughly substantial and reliable, and 
has not given the slightest trouble since erection. With 
such a line 3,300 volts is as easily handled as the lower 
potential of direct-current service with the usual overhead 
construction. The central high-voltage trolley line is 
separated from the terminal sections by section insulators. 
Within the limits of the terminal towns the trolley lines 
are supplied with alternating current at the low potential 
of 550 volts. A feeder from each transformer station leads 
to three 75-kw. auto-transformers which are located along 
the track, and connected to a No. 0000 secondary feeder 
which supplies the trolley. The auto-transformers reduce 
the potential from 3,300 to 550 volts. They are swung 
between palra of poles. The low-potential trolley line is 
supported from span wires by insulating hangers, in 
accordance with the practice standard for direct-current 
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work. In Warren the new cars run over the tracks of the 
Warren Street Railway Company, which is equlpped 
with the direct-current system. The two trolley wires— 
alternating-current and direct-current—are suspended side 
by side from the same spans without appreciably com- 
plicating the structure or in any way impairing the service 
of either system, | 

The passenger cars are of the double-end, vestibuled, 
double-truck type, with 33in. wheels and 54in. axles. They 
measure 52[t. over all by 9ft. in width, and seat 59 people. 
The seats are set crosswise along either side of the centre 
aisle. They have high backe, and are upholstered in green 
plush. Tho cars are supplied with baggage racks, signal 
circults, and many other modern features. A smoking 
compartment is provided at one end and on the side. The 
operating company has at present five passenger cars and 
one baggage car, all of which were furnished by the S. 
Louis Car Company. Each is equipped with four Westing- 
house No. 108 50-h.p. motors of the single-phase alter- 
nating-current compensating series type, mounted one on 
each axle and connected by single-reduction gears. The 
motors are connected permanently in multiple, and are 
operated by the hand-control system by means of taps 
from an auto-transiormer which supplies a varying E.M.F. 
at the motor terminals. The controllers are of the drum 
type, and closely resemble those of direct-current practice, 
though they occupy somewhat less space. They are 
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Transformer Station—Exterior. 


mounted upon the platform at each end so that the car 
may be operated in either direction. A feature of this 
installation is its great simplicity and the small space 
required by the electrical apparatus. It consists of one 
bow trolley, two standard wheel trolleys, two controllers, 
two canopy switches, one auto-transformer, two preventive 
coils with resistance, two fuse boxes, one change-over 
switch, and the necessary connecting cables. The bow 
trolley is used on the 3,300-volt sections ; the wheel trolleys 
on the terminal sections of the line. The change-over switch 
is arranged to cub out the bow trolley and transfer the 
connections of the wheel trolleys from the low to the high 
voltage service taps of the anto-traneformer, so that in case 
of accident to the bow trolley the wheel trolleys, which 


are mounted on heavy insulators, may be used on the 


3,300-volt section of the line. The bow trolley is pneu- 
matically operated, the controlling valve being mounted on 
the platform within easy reach of the motorman. The 
wheel trolleys are handled in the ordinary way with ropes, 
in which suitable insulators have been inserted to guard 
against the possibility of ground when used on a high- 
voltage circuit, The preventive cells and resistances 
eliminate arcing at the controlling contacts, when passing 
from one transformer connection to another. The cars are 


equipped with Westinghouse straight air brakes operated 
by means of an air compressor, which is driven by a single- 
phase aerles-wound motor of a construction similar to that 
employed for the main driving motors. Hand brakes are 
also supplied. The car complete with equipment, but 
without load, weighs approximately 66,000lb. 

The winter schedule requires the services of two pas- 
senger and one baggage car. Commencing at 6 o'clock 
in the morning, cars leave either end of the line every 
hour and a half; this service continues to 11.50 p.m. The 
run of 22} miles is made in 1 hour and 10 minutes, 
each car lying over about 20 minutes between trips. There 
are 53 stations along the line at which stops may be made ; 
their average ran each way includes about 15 stops. The 
two cars pass at a switch near Ackley, about the centre of 
the line. The maximum running speed is 50 miles per 
hour. The complete run from terminal to terminal without 
stops has been made in 47 minutes. The change from the 
high to the low voltage trolley is easily accomplished. As 
the car approaches the terminal section the motorman 
releases an air-valve, thereby lowering the bow trolley, 
which automatically closes down and locks in place. After 
passing the section insulator the conductor places the wheel 
trolley on the line in the ordinary way. The change-over 
may be made without stopping. Under present arrange- 
ments the car is run two days with a mileage of 246, and 
is then brought in for inspection. The bow trolley shoes 
are found to give a life of approximately 10,000 miles. 
So far there has been no indication of undue wear of the 
trolley wire, nor has there been any trouble with the 
overhead structure. 


STORES-KEEPING ON SIMPLE AND EFFICIENT 
LINES. 
BY JAMES ROY. 


The writer of this article does not claim originality for 
the principal ideas of the system here set forth. Many of 
them wore in actual operation before he commenced work 
upon the stores of the works where the system has just 
been inaugurated. Others, and they some of the bast, were 
given to him as instructions by the director under whose 
immediate orders the system has baen carried into effect, 
whilst local circumstances, and difficulties which had to be 
overcome in order to get an efficient and workable system, 
supplied the reat. The firm employs about 400 workhands, 
the principal output being arc lamps, street-lighting 
fittings, service boxes, fase boxes, switches, meters, demand 
indicators, etc. There are several departments, with stores 
attached to each under the control of the departmental 
foremen. All work is performed under orders which are 
issued by the cost-keeping department, acting under 
instructions from the management. These orders—pro- 
ductive or non-productive, special or for atock—are all 
numbered, so that all work, whether performed by the 
skilled mechanic or the shop labourer, is done under an 
order number. Order numbers, therefore, might be termed 
the basis of the whole system, Instructions are issued that 
all orders must pass through the hands of the stores clerks, 
by whom they are entered In a book provided for that 
purpose. | 

In all modern engineering firms the question of how 
best to deal with “the stores” is one of supreme import- 
ance, and doubtless in many firms it is shelved because the 
department is non-productive. But in firms of any magni. 
tude where the stores are not dealt with upon simple and 
intelligent lines, the stores department will prove some- 
thing far worse than being non-productive. ` It will prove 
to be a source of continual leakage and loss. Loss will 
accrue to the firm having an inefficient system from any 
or all of the following causes: undue waste, shortage in 
delivery, carrying too large a stock of some lines and tco 
small a stock of others, losing sight of obsolete stocs, 
dishonesty, having to take stock at all times to ascertain 


| the value of stock on hand. Not to mention delays in 


handling stores, and thus wasting the time of highly-pald 
men. Further, without an intelligent system it is quite 


impossible for any firm to take fall advantage of the 
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markets, Although this system is applicable to firms 
having several departments with stores attached to each, 
it may with but slight modification be applied to firms 
having one central stores, from which all departments are 
supplied. 

The objects to be aimed at in successful stores-keeping 
may be set down as follows: obtaining accurate figures 
concerning all goods purchased by or for each department ; 
securing accurate figures of all goods sent from one depart- 
ment to another; sending accurate figures to cost office of 
all material used upon each individual job undertaken ; 
prevention of delays in handling goods required for work 
in hand; reduction of stock to minimum point; a perpetual 
inventory of each item carried, showing at a glance the 
balance of stock on hand; the location of all obsolete 
stock ; being in a position to take full advantage of the 
markets ; relieving foremen of all responsibility concerning 
stock, and placing same on one individual answerable to 
the heads of the firm alone, who would be capable of 
producing at short notice accurate figures of quantities and 
values of stock on hand without having to weigh or count 
a single item, I think that all who are interested in the 
stores question will agree that, if these objects can be 
secured without undue cost, nothing should be allowed to 
stand in the way of their attainment, 

The following is a list of all books and forms used in 
each department to facilitate the smooth working of the 
system : A journal, wherein are entered all goods received 
into the stores. A book in which to enter all workshop 
orders with respectivo numbers, and the workman's name 
or number ; when “jobs” are finished the stores clerk 
writes the word “finished” against same. The stores clerk 
by keeping this book continually before him can always 
detect any irregularities and have them put right before 
they are forgotten. 


The card ledger system, with individual cards for each | 


ltem carried in stock. Each card gives the following 
information: name of article, stock number, location in 
stores, maximum and minimum amount of stock to be 
carried, actual stock on hand, amount of goods on order 
(if any), with. date of order, length of time required to get 
delivery of goods, quantity used during any given time, 
and the location of all stock. Form A and Form Al 
represent one card, the ruling on each slde being different, 
A being used for outgoings, and Al for orders and 
deliveries. Some might prefer using one card for orders 
and deliveries, and another for outgoings, but in working 
the two cards will be found very clumsy, besides adding 
considerably to the clerical work, and thus giving oppor- 
tunities for errors and omissions. 

Notification form that stock has reached the minimum 
amount. When filled up this will show the amount of stock 
on hand and the time required to get delivery of gooda. 
This form is on white paper. A reminder form on green 


orany other colour is used when foremen, through pressure 
of work or any other cause, have omitted to aet upon the 
previous notice. A requisition for goods form. This is 
filled in by the foreman, and is a request to the buyer to 
order goods which he (the foreman) requires. When filled 
in the buyer has the following information: amount of 
stock on hand, quantity of goods required, when delivery 
is wanted, date of last delivery, with price and name of 
firm supplying goods in question. These three are in book 
form, interleaved so that a carbon copy remains with the 
stores clerk for reference. A docket book having four or 
six dockets on each page, with perforations between each 
for convenience of tearing out. | 

"When material is given out on jobs, the number of the 
order on which it is to be used is entered at the same time 
as the material. Dockets are torn out and sent daily to 
the cost-keeping office. The carbon copies are left in book, 
and from same all entries are made on to stock cards, A 
charge note book (in triplicate) is used for all goods sent 
out of the departments. When goods are for customers, 
the original charge note is sent to invoice office, a copy is 
sent with the goods to the packing shop, when goods are 
sent from one department to another the original charge 
note and a copy are sent with the goods, the copy is left, 
the original is signed by the departmental stores-keeper or 
clerk receiving the goods, this is then sent to the main 
office by the department supplying the goods, whilst the 
third copy in each case is left in the book, and from 
same all entries are made. Manila tags and gum labels, 
having name of goods and stock number, are used for 
attaching to bins, drawers, heavy goods, etc. These are 
of immense service when the regular stores-keepers are out 
of the way. All bins, drawers, fixtures, etc., are numbered ; 
these numbers are entered on the stock cards, so that all 
goods are located. 

When an item has reached the minimum amount fixed 
upon, the stores clerk fills in the notification form, and 
hands same to the foreman ; should he (the foreman) omit 
to act upon the notice, the clerk must hand him a reminder 
and call his attention specially to same. In the meantime 
the clerk has looked carefully through the stock cards of 
all items of a like kind to that required; he makes out a 
list of those which are being used and approaching the 
minimüm point. This list he hands to the stores super- 
intendent, who ascertains from the other departments 
carrying similar goods the state of their stock. All the 
particulars are set forth in detail and laid before the buyer 
who with this up-to-date information, and an intelligent 
forecast of future requiremente, can place his orders with 
confidence. When the goods have been ordered, a copy of 
same is sent to the stores superintendent, who gives 
instructions to each stores clerk concerned, so that the 7 
necessary entries are made. When the goods are delivered 
to the stores, reference is made to the copy of the order, 


and if price, quantity, and condition are correct, the 
word “completed” with the date or dates are entered 
upon the order sheet, which is then returned to the order 
office. The goods are entered in the journal, and from 
thence posted to stock cards. Goods received from 
another department are also passed through the journal. 
When goods are received from the workshops to which 
stores are attached, they are likewise entered in the 
journal, with the workmen’s name and the order number. 
Reference is then made tothe “order” to see if the quan- 
titles are correct, and, if so, the word “completed” is 
written in red ink right through the entry of the order. 

The foregoing deals effectively with all goods sent to the 
stores, whether that of goods bought, goods sent from one 
department to another, or goods sent from the workshops 
to which stores are attached. To facilitate the speedy 
handling of atores, lists of all standard instruments having 
the name of each part, its stock number, and location in 
stores, are kept in a prominent position. In stores-keeping 
it will often be found that the smallest details prove to be 
of the greatest advantage. 


[ o E 


TELEPHONY. 


We have lately been testing some improved instruments 
invented by Mr. Holmstróm, chief engineer of the Swedish 


= A FE ! 
Fig, 1.—Monophone for Local Telephouy. 


Telephone Office, and others for military purposes designed 
by Lieutenant Ljungman, of the Swedish Royal Engineers. 
One of the objects that Mr. Holmstrém evidently had 
before him was to avoid insanitary dangers, which are by 
many people thought to lurk in the ordinary form of tele- 
phone used. As will be seen from either Fig. 1 or Fig. 2 
accompanying this note, 
ordinary acceptation of the term, but the user applies the 
ear portion to hls ear, and the sending portion is in 
the form of a tube which is pointed in any direction 
just as it happens how the receiver is put to the 
ear. Ib will be seen that the sending portion is 
funnel shaped, and we wonder, now we have seen the 
instrumenta, that such a modification of the sending part 
has not long since been introduced. We know tho theory 
of the sound waves, and we know by an apparatus of this 
kind how they would be collected and the instrument 
actuated then in the usual way. The name given to this 
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there is no mouthpiece in the | 
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apparatus is the monophone, and is a combination of 
telephone and microphone in one, There can be no doubt 
but that it is hygienic, and from that point of view ought 
to be preferred to the ordinary form of instrament. The 
sound, as we have said, is transmitted by means of the 
hollow tube-shaped handle to the microphone, which is inside 


ae 


Fig. 2,—Long-Distance Monophone. 


the case which contains the receiver, and this microphone 
is made more sensitive than those ordinarily in use. Oar 
experiments were carried out under somewhat adverse 
circumstances, but were entirely successful. The various 
gentlemen who either spoke or listened were surprised to 
hear the excellent results. Fig. 1 shows the monophone 
arranged, say, for office work, where there will be a variety 
| of rooms desiring to communicate with one room, or 
perhaps we ought to put it the other way, and say one room 


Fig. &--For Military Use with Infantry 


desirous of communicating with a number. We would like, 
however, to deal a little more closely with the designs for 
military purposes, for these seam to us to be as useful for 
a good many civilian purposes as for military. A single wire 
is used between the instruments, with the earth as a return. 
A good many miles of wire can be carried upon a reel and 
unwound as required, and it seems to us that for a good 
many engineering purposes, such as railway work, dock 
work, big waterworks, and 80 on, it would be found 
useful, The instruments are self-contained, and are 


886 - 


not only speaking instruments, but can be used as 
sounders. Most of us know that the Morse alphabet 
can be adapted to various methods of signalling, 
even down to winking, one eye being used to give 
the dot and the other the dash, but here we get 
à sound by means of a vibrator. The cavalry instru- 
ment is larger and heavier because carried on horseback. 
Of course, in military operations, when once the wire 
has been unwound from the reels, it might be left, and 
only trouble taken to secure the apparatus itself. There 
are many cases in which, were there no wire ab band, 
the instruments would prove useful, as they could be con- 
nected with any ordinary wires or even with the wires 
of wire fencing, so long as the wire was continuous between 


the two instruments. We imagine that it needs only a 


slight examination of the illustrations given herewith to 
enable any reader to understand the new departure. The 
patents belong to the Swedish Electro-Military Com- 
pany, Limited, represented in this country by Count 


Bex 
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Fre. 4, —For Military Use with Cavalry, either or Speaking or às à Sounder. 


Lewenhaupt and Mr. E. J. Lofstrom, who are endeavour- 


Ing to arrange for the putting of the instruments upon the 
English market. 
a RE 


SINGLE-PHASE RAILWAY MOTORS AND METHODS 
OF CONTROLLING THEM.* 


BY T. H, SCHOEPF, 


Many papers have been read on the subject of single. 
phase motors, and it is intended in this paper to treat more 
particularly of a system with which the writer has had 
considerable experience, 

Motors.—T wo types of single-phase motors have charac- 
teristics suited for railway requirements—viz, the plain 
series motor, and the repulsion motor—in which the excit- 
ing current is obtained from the armature by auxiliary 
brushes placed midway between the main brushes. Both 
types of motor have been tried in America, and after pro- 
longed tests the series motor was adopted. On the Continent, 
however, where railway conditions differ from those in 
America, both types appear to meet with equal success, 
In the series motor a winding is distributed over the face 
of the poles, the flux from which neutralises the flax 
seb up within the armature, and thus annuls the 


* Abstract of paper read before the Manchester Section of the 
Institution of Electrical Engineers, 
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induced voltage, which would otherwise exist between 


the armature coils when passing the plane of commutation. 
The arrangement of the windings in which the neutralising 
winding is in series with the armature and field coils is 
called forced neutralisation in contradistinction to induced 
neutralisation. The relation between armature and 
neutralising windings depends upon the pole pitch and the 
number of armature slots. The series motor armature is 
similar in appearance to that of a continuous-current 
machine, High-resistance leads are connected between 
the coils and commutator segments, so that they only come 
into action when any coil is passing the commutating plane. 
The motor is wound for a terminal voltage of 250, and 
liability of breakdown is thus minimised. The trolley 
voltage, whatever it may be, is lowered to that of the 
motor by an auto-transformer carried on the car. The 
flexibility thus gained is of the utmost importance. For 
example, in one instance in America the car starts its 
journey with an available 550-volt alternating-current | 
supply, continues on 3,300-volt alternating-current, and 
finishes on 550-volt direct-current. When. passing from 
one section to another, the regrouping of transformer con- 
nections, etc., necessary to give the correct motor voltage 
is effected, and the writer has seen this change-over made 
at a speed of 50 miles an hour. In a Swedish equipment 
the auto-transformer is designed for trolley pressures rang- 
ing from 3,000 to 20,000 volts. The limiting voltage for 
the field winding of a repulsion motor is 6,600, and if it is 
desired to operate the same equipment at different pressures 
a transformer is required. 

Concerning the relative power factors of these motors, 
the basis on which to draw conclusions is the relation 
between full load, syachronous, and free running speeds. 
Doubt has been expressed as to the capacity of single-phase 
motors for developing sufficiently high starting torque for 
train acceleration. In a test made by the writer on a series 
motor a torque was developed at starting more than 25 per 
cent. in excess of fall-load torque—a limit rarely approached 
in actual practico on electric railways. The suitability of 


| Single-phase motors for main-line railways has been much 


discussed, and it is, therefore, interesting to note that the 
series motor in its earlier forms was best suited for long 
runs with few stops and speeds of 60 miles an hour. For 
suburban work with frequent stops demanding high accelera- 
tion, a 150-h p. series motor has been developed with a 
normal full-load armature speed of 535 r.p.m. In the case 
of goods trains, a motor is required developing large torque 
combined with high power factor and efficiencies at low 
speeds. A 140-h.p. series motor has been designed suitable 
for this service and fulfilling the conditions mentioned. 

Control. —The ideal method of voltage variation for single- 
phase motors is by means of an induction regulator, which 
provides a uniformly increasing voltage without interruption 
to the supply. The objectionable features are of a practical 
nature—viz : (1) an additional reactance is introduced into 
the circuit, thus lowering the power factor; and (2) when 
the secondary is being rotated the regulator vibrates and 
hums loudly, and the torque varies to such an extent that 
it is difficult to maintain uniform rotation. The simplicity 
of the controlling apparatus for single-phase motors on 
trains consisting of more than one motor coach seems to 
occasion confusion in the minds of many who are not closely 
in touch with the working of this apparatus. Tho electrical 
connections are in reality quite simple, and any number of 
similar motor-coach equipments can be operated from one 
master controller. The current is always interrupted in 
the low-tension circuit, a fuse only being necessary on the 
high-tension side. 

The power necessary for the auxillary multiple-control 
circuits is supplied at a pressure of 50 volts, and obtained 
from a tap on the low-tension side of the auto-transformer. 
This power, through the manipulation of the master con- 
troller, is utilised to energise tho operating magnets, and 
the armatures of the latter actuate the needle valves in the 


| Compressed-air system which works the unit switches, A 


series transformer is inserted in the high-tension circuit, 
and its secondary is connected to the operating coil of 
an overload relay. This relay interrupts the circuits 


of the operating magnets when the current through the 
primary of the transformer exceeds a predetermined value, 
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The relay is provided with a holding coil, which then 
prevents the switches being closed until the master con- 
troller is returned to its “off” position, The operating 
magnets for actuating the needle valves are provided with 
laminated cores, since they are energised by alternating 
current. The unit switches have to interrupt the motor 
circuit when it is necessary to shut off power, and they are 
provided with powerful magnetic blow-outs, the core of the 
magnetic circuit being built up of laminations. A special 
magnet known as “magnet for brake valve” is so inter- 
connected with the master controller and driver's brake 
valve that the power will be shut off from the motors and 
brake applied throughout the train should the driver 
remove his hand from the controller, 

For tramear equipments a hand-operated controller of the 
ordinary rotating drum type has been designed for operat- 
ing series motors, a special coil and preventive resistance 
being fitted to prevent sparking and burning of the con- 
tacts. If the London underground railways had been 
equipped on the single-phase system, the efficiency of 
distribution would have been increased by increasing the 
number of sub-stations, but the operating costs would be 
reduced, as only one attendant would be required for every 
10 stations owing to the lack of revolving machinery. 
Lines in America could be instanced where such sub- 
stations were only visited at weekly or fortnightly 
intervals. The feeder systems would cost the same, but 
by substituting a trolley wire for the third rail there 
would be no need to limit the distributing voltage to 
600. At Trafford Park single-phase trains are running on 
a trolley pressure of 33,000, and voltages up to 20,000 are 
at work in America and on the Continent. The increase 
in efficiency due to single-phase working might be safely 
estimated at a minimum of 4 per cent. 

However, whatever the differences with respect to urban 
lines may be, there is no doubt that single-phase is the 
only system for main lines. | 

Discussion. 

Mr. S. L. Pearce pointed out that England was the pioneer 
in continuous-current railway work. He was glad to note that 
the single-phase motor was now a commercial success, but he 
wished to know why the Westinghouse Company and the 
General Electric Company of America had adopted the straight 
series type, whereas the Continental firms had adopted repul- 
sion motors. What was the percentage of power available at 
the motors, and what were the dominating points in connection 
with the London, Brighton, and South Coast Railway Com- 
pany's decision ? 

Prof. Cramer had recently inspected the 33,000-volt railway 
line at the Westinghouse Works, and was surprised at the ease 
of control and the small size of the controller. He thought 
that repulsion motors for many reasons were better than series 
motors, and that the apparatus used on the one could also be 
used on the other. Something is gained in room with repulsion 
motors, if not in flexibility. He sketched an arrangement, 
with the excitation upon one pole-piece of the stator and a series 
coil connected to the brushes upon another pole, which he con- 
sidered gave the advantages of both systems. 

Mr. Mites WALKER considered the low voltage obtainable on 
the series motor a huge advantage. With over 200 volts one 
soon got into trouble in motor design. It was impossible to 
make a 6,000-volt motor work as satisfactorily as a 250-volt 
machine, although it might stand ali sorts of higher pressure 
tests at the works. The knocking about of the workaday world 
soon upset it. 

Mr. E. W. Cowan referred to Mr. L. B. Atkinson's paper to 
the Institution of Civil Engineers about nine years ago. He 
was helping Mr. Atkinson at that time to work out a single- 
phase motor, and they managed to get it satisfactory in all 
respects except as to sparking. Motors made since then were 
very largely based upon these designs. 

Mr. H. E. O’Brien asked for comparative weights of single- 
phase and direct-current equipment. He agreed that 6,000 
volts on the stator of a traction motor was too much, and 
thought 600 volts ample to stand the banging and oil met with 
in use, while tappings on to these as proposed would increase 
the maintenance figures. 

Mr. ScHoEPr, in reply, regretted he could not answer the 
question about the London, Brighton, and South Coast Railway 
Company's motives in placing their big contract. Some 
technical journals said it was technicalities, others said com- 


mercial reasons, but only the London, Brighton, and South 


Coast Company knew, and they would not tell. In the Latour 
motor mentioned the series arrangement gives a good starting 
effect, and the repulsion a good running effect, and, naturally, 
the advocates of each system claim the resultant happy effect as 


their own. As to periodicities and the objections to 25 cycles, 
he had recently sat beneath an arc lamp worked at this number 
in a London station and read an evening newspaper for two 
hours without eye-strain; and this with a London evening 
paper was a severe test. He had read Mr. Atkinson's pioneer 
paper with great interest, and confessed that no present 
designer of single-phase motors could claim anything new, 
but they had put things together and made a commercial 
success of the matter, and so deserved some credit also. He 
gave the relative weights of single-phase and continuous: 
current traction motors with running equipments, which 
differed very slightly. For transformers he preferred oil 
cooling ; or, where that was nob possible, air-blast cooling. 
Natural draught was not enough. 

Mr. C. D. Tarrg proposed and Mr. S. J. Watson seconded 
a vote of thanks to the author. 


EVENING STUDENTS IN ELECTRICAL ENGI- 
| NEERING. | 
BY T. A, LOCKE, A.M.I EË, 


All honour to Dr, Perkin of coal-tar fame, and success 
to the committee appointed to memorlalise the name and 
work of this eminent man. Out of a little thing a great 
industry has sprung into being, involving millions of capital. 
Dr. Perkin is a specialist. The momentous advances in 
the world of science and art are not generally due, however, 
in the beginning to the work of specialists, but to the man 
who labours in a broad field until his attention is arrested 
by some particular incident. Dr. Perkin was an ordinary 
chemist until he struck “mauve.” This discovery has 
separated the subject of coal-tar products from the general 
run of the chemist’s study, and made of it a special branch. 
This fact is recognised by the council of the City and Guilds 
of London Institute, which has organised a separate course 
for coal-tar products, thus carrying out the intention of the 
institute, as set forth in their 1904-5 report, “to assist local 
authorities by arranging schemes of instruction which shall 
be adapted to the different trades as practised in different 
parts of the country.” 

The student who intends to make himself proficient in 
coal-tar products is not hampered with a quantity of work 
relative to soap, sugar, or alkali manufacture. He is allowed 
a free hand to follow a special course suited to his imme- 
diate requirements. So, too, in the textile industries, a 
cotton spinner is not troubled with a knowledge, often 
superfluous to him, of silk spinning. Unless he is very 
ambitious and adventuresome, he will never touch silk 
commercially, and ambitious men nearly always make 
their own courses. The council of the City and Guilds 
of London Institute have taken notice of this fact also, 
and the textile workers may be found studying about 
17 different subjects, such as are suited to them respec- 
tively. In mechanical engineering students may take iron 
and steel manufacture without a direct study of the uses to 
which these commodities are put. Boilermakers do not 
need a definite knowledge of the machines their products 
will have to work. 2 

The object In writing the foregoing is this: Electrical 
engineering students of the type which joins evening classes 
have too mueh ground to cover for examination purposes, 
Complaints are frequent from students who are wiremen 
by day that they only want to amplify their wiring work 
by acquiring further knowledge than their experience has 
given them, and to fit them to undertake wiring and its 
accessory work in connection with other systems than those 
to which they have been accustomed. Again, in towns 
where only direct current is used, men do not feel the 
need generally of definite study in alternating-current 
work, and vice vers for alternating-current towns. 
Evening classes frequently dwindle in their numbers ~ 
solely because the students have no interest in those 
branches of the great subject of electrical engineering 
outside their everyday work. This refers, of course, to 
the average run of students, who are in the majority. 
Another cause of the loss of interest in this subject is the 
incapacity of students to tackle all the calculation work 
necessary. Their previous day-school training has generally 
loat its effect when many students join evening classes, and 
they are often not willing to put forth the mental effort 
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series characteristic ; the former class has now been fully 


necessary for simple calculations even belonging to every 
part of the subject. The wiremen section often forms a 
heavy drag upon that section wishing to advance in the 
more difficult parts of the subject. The time of the latter 
section and of the lecturer’s is often wasted. The writer 
has had experience of many students who desire to 
sectionise their work and who stay away from the classes 
because this cannot be done under existing arrangements. 

The before-mentioned report points out the need for 
lecturers who have received practical training in their 
subjects. In electrical work it is almost impossible to find 
men who have practised every branch they are required to 
teach. The electrical industries are numerous, and a man 
who has had sufficient experience in one line, such as is 
required in other subjects, to be able to teach that branch 
efficiently, cannot be expected to be equally well up in all 
the other branches, The only electrical subjects which are 
separated from the engineering proper are telegraphy and 
telephony and electrometallurgy. But we can clearly define 
such branches as the following: wiremen, central-station 
engineers, dynamo designers and manufacturers, instrument 
makers, accumulator manufacturers, cablemakers, electric 
traction engineers; and it is certain that the respective 
experiences of those engaged in these branches are vastly 
different. If thorough teaching is to be done in each 
branch, it rather points to the necessity for specialists to do 
the work of training the students. It sometimes happens 
that one man may have gained an efficient experience 
In two or three branches, but rarely, very rarely, will one 
be found who is good in all. Several institutions have 
men on their staffs who are specialists, instead of being 
all-round men. But along with this improvement in the 
teaching staff there must be a change in curriculum. 

Now the only sub-division made by the City and Guilds 
Institute is in the honours grade of the subject of electric 
lighting and power transmission, and then only into three 
sections. The preparation of average evening students for 
either of these sections must extend over two years 
generally, after they have passed the ordinary grade, and 
often then they only obtain second-class honours, if they 
have not become satiated with the bondage of systematic 
study and ceased to work before that time. Students have 
been known to try two or three times to obtain the honours 
certificate. If the subject were more sub-divided, not only 
in the honours, but in all grades—as is the case with 
textiles, for instance—the standard could be raised for 
each branch, more students would avail themselves of 
" Instruction, their interest would be keener, thelr know- 
ledge less superficial and more useful to themselves and 
their employers. 

Concerning the employers, they sometimes object to 
men who take up so much study as is necessary for this 
examination. They do not want wiremen, for instance, 
to leave their work to attend to other branches in which 
they may be interested through their evening classes. 
Doubtless they do not wish to put a biassed premium upon 
their knowledge, but they would prefer more useful 
application in the work for which their men are engaged. 

It is hoped that the views of others will be expressed 
with regard to this subject, so that the council of the City 
and Guilds of London Institute may be prevailed upon to 
make some change in their syllabus. | 


A NEW SINGLE-PHASE COMMUTATOR MOTOR.* 
BY V. A, FYNN, MEMBER, 


During the last few years quite a number of engineers 
have been engaged in an attempt to produce a single-phase 
motor which could compare with its continuous-current 
rival, As the railway problem has been principally in 
mind, these efforts have been restricted to types possessing 
a series characteristic, and consequently to motors unsuit- 
able for most of the stationary work. There exists, however, 
a great demand for a " constant-speed " machine with great 
starting torque and high power factor. The motor to be 
described in this paper can be built with either shunt or 


" Paper read before the Institution of Electrical Engineers, 


March 8, 


developed. 


It was in 1897 that the author first deslgned a motor 


with high starting torque,and high power factor at prac- 
tically constant speed ; but although fall working drawings 
were prepared, various circumstances prevented a prac- 


tical test of the ideas embodied in its design. Five years 
later a machine was at last put in hand and executed to 
the original drawings, and the first patents were applied 
for; but, although the results of the very first tests were 
most encouraging, lack of support and capital again delayed 
the development of the new motor. A whole series of these 
machines has, however, now been carefully worked out. In 
principle these are identical with the original type, but 
many improvements have been added in the course of 
exhaustive tests carried out by the author. 

Several forms of single-phase commutator motors have 
been described during the last year or so in the technical 
Press, and some of these have been subjected to practical 
tests; the designers of all of them, including the author, 
owe a heavy debt of gratitude to the early workers. It 
would lead too far to make even an attempt to do jastice 
to all those who contributed to the development of monc- 
phase motors in early days, but no description of a modern 
single-phase commutator motor can be complete without a 
reference to the pioneer work of Mr. Ll. B. Atkinson, who, 
in a masterly paper read in 1898 before the Institution of 
Civil Engineers, described those forms from which all the 
modern single-phase commutator motors are directly 
derived, and who already then dwelt at length on their 
several advantages and peculiarities, 
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When the asynchronous single-phase motor was acci- 
dentally discovered, somewhere about the year 1890, 
inventors were faced with the difficult problem of bringing 
such machines up to speed. A device proposed at the time 
by several investigators independently consisted in starting 
the motor as a “repulsion machine,” and when a sufficient 
speed had been reached, converting the machine into an 
asynchronous motor by short-cireuiting a part or the whole 
of the commutator, or by closing several points of the 
armature or rotor winding through resistances, by means 
of slip-rings or the like. 

The author at that time had the advantage of being 
employed by Mr. C. E. L, Brown, a very early worker in 
this field, and carried out quite à number of tests on such 
machines for him. The properties of such motors were 
then fully understood and appreciated, but the extreme 
simplicity of the motor with squirrel-cage rotor had taken 
such a hold of everybody's mind that the bare mention 
of a commutator in connection with an alternating-current 
motor discounted its commercial value. Then, again, in 
those days we knew much less about commutation than 
we do at present, and we had not at our disposal the 
good carbon brushes we now have, nor the necessary expe- 
rience in building up commutators. The sparking difficulties, 
which under existing circumstances still require the most 
serious attention in order to be successfully overcome, 
presented insurmountable difficulties in those early days, 
and although many tests were made on series, ‘repulsion ” 
and combined “repulsion induction” motors, very few of 
these machines ever left the test-room. Finally, all attempts 
in that direction were definitely abandoned, and the whole 


attention, not only of Messrs. Brown, Boveri, and Co., but | 


of other leading firms, concentrated on the development of 
the polyphase motor. 

A consideration of the fundamental form of the single- 
phase induction motor, as defined by Atkinson, will help 
best to the full understanding of the new motor designed by 
the author, more particularly in its constant-speed form. 
The Atkinson motor is shown diagrammatically in Fig. 1. 
The primary member is magnetised along an axis, F, by 
means of the winding, S. The secondary member, which 
consists of an armature provided with a continuous-current 
winding connected to a commutator, is short-circuited by 
means of the brushes, C C and D D, along two perpendicular 
axes, one of which coincides with the field axis of the 
primary member or stator. This diagram and all the 
following ones represent two-pole machines, while through- 


out the armature winding is supposed to be of the Gramme- | 


ring type, with the brushes bearing directly on the arma- 
ture winding; and hence the axis of a field which could 
be set up in the rotor by a current passing a set of brushes 
will coincide with the axis of that particular brush set. 
Such a commutator motor has all the characteristics of 
the asynchronous, single-phase, squirrel-cage motor; In 
fact, the latter is only a special case of the former. It is 


easy to see that two axes is the smallest number along | 


which a rotor can be short-circuited in order to work at 
all; any further Increase in the number of short-circuits 
does not alter the nature of the motor. Thus, instead of 
what might be termed the two-phase short-circuiting arrange- 
ment shown in Fig. 1, a three or four or more phase short- 
circuiting arrangement could be used with the same result. 


Fre, 3. Fig. 4, 


If the number of short-circuits is chosen so high that the | 


whole of the commutator is covered by brushes—in other 
words, so that the whole of the commutator is short- 
elreuited—then the latter can obviously be done away with 
and its place can be taken by a continuous ring. We thus 
arrive at the simple form of the rotor known as the 
squirrel-cage, 

The motor in Fig.1 will not start; if brought up to 
speed artificially it will do useful work running somewhat 
below synchronism, but its power factor is bad. It is very 
Hable to spark at the commutator, and its output for a 
given weight is small. It is probably on account of 
these inherent defects that this motor never came on 
the market. Early recognising the possibilities of this 
type of motor, the author subsequently set himself the 
problem of evolving from it a new motor in which the 
above defects would be as far as possible eliminated, and 
although the several improvements effected have been 
spread over a number of years, it is claimed that this 
problem may now be considered as having been satisfac- 
torily solved, and a really commercial commutator motor 
evolved from the fundamental type. The presence of the 
commutator at once suggests the possibility of starting 
such a machine as a shunt, a series, or a “repulsion motor,” 
and of phase compensation, but the shunt arrangement for 
starting must be at once discarded, since it is only at very 
low speeds that the motor will develop a good torque 
under those conditions, while plain series connection also 
gives comparatively poor results. On the other hand, the 
machine starts very well as a “ repulsion motor.” 

It is feared that the term “repulsion motor,” which has 
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already been used repeatedly in this paper, may lead to 
some misunderstanding. As far as could be ascertained, 
this term is now generally applied to a machine mainly 
consisting of two members which are disposed in such 
a way that the one can rotate with respect to the other, 
and where the secondary member is short-circuited along 
a fixed axis not coinciding with the axis of the field pro- 
duced by the primary member. It is further generally 
stated that the speed and torque of such a motor is, for 
equal conditions, entirely dependent on the angle enclosed 
between the axis along which the secondary member is 
short-circuited and the field axis of the primary member. 
In Fig. 8 is shown one form of such a “repulsion motor.” 
The secondary member is here the rotor, which is short- 
circuited along a fixed axis by means of the brushes, C C. 
The primary member is here the stator, and carries the 
winding, S, which produces the field with the axis, F. The 
axis along which the secondary member is short-circuited 
is displaced by a degrees with respect to F. It is, we 


| believe, falrly well understood how the magnltude of « 
| affects the general performance of the motor, but we are 
| afraid that the operation of the motor is often attributed 
| to some peculiar repulsive effect between the short-circuited 


rotor and the stator field such as was discovered by Elihu 
Thomson in 1887, and made use of by him in the construc- 
tion of his motor. 

Now, the term “repulsion motor,” although thoroughly 
justified when applied to Elihu Thomson’s original motor 
(American Patent No. 363,165), is an entirely unsuitable 
designation for that type of motor to which it is applied 


i | 
| 
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nowadays. This confusion probably arose out of a mis- 


apprehension as to the true principles underlying the 
operation of machines such as are diagrammatically repre- 
sented in Figs. 5 and 8. These machines do not depend 
for their operation on Thomson’s repulsion effect between a 
short-circuited coil on the rotor and the primary field. In 
fact, the Thomson effect in these machines is, particularly 
ab atarting, directly responsible for a negative torque which 
can reach extremely high values in a bad design, and which 
is due to the current in those colls which are short-circuited 
under the brushes. 

We think it is much more correct to consider such 
motors as being “series induction machines.” It is à more 
ponderous denomination than the well-established term 
repulsion motor,” but it is at least correct, and will avoid 
confusion, more particularly as true repulsion motors as 
originated by Elihu Thomson are, we believe, still made 
use of. That the motors shown in Figs. 5 and8 are true 
series induction machines can be easily established, and the 
author will take this opportunity of briefly stating what he 
believes to be the true theory of these machines. 

First turning our attention to the arrangement shown in 
Fig. 5, we have a stator winding divided into two groups, 


S 1 and S 2, connected in series and displaced by - 


degrees with regard to each other (n stands throughout for 
the number of poles of the machine). The axis of the group 
S1 coincides with the axis along which the rotor is short- 
circuited. In this axis, C C, we have all the conditions of a 
transformer, the rotor representing the secondary and the 
stator group S 1 representing the primary. Itb follows that 
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under all conditions the rotor current will be (omitting 
sign) very nearly in phase with the current in both stator 
groups, since they are in series. The field in the axis of 
S 1, and to which we will refer as the transformer field, is 
due to the magnetising component of the transformer 
no-load current; the latter is represented in phase and 
magnitude by the resultant of the primary and secondary 
currents. The field in the axis of S 2 is due to the total 
current flowing through the stator, and is in phase with it, 
consequently very nearly in phase with the rotor current. 
This second field induces no eurrent in the rotor, but, with 
the rotor current induced along the transformer axis, which 
is perpendicular to the axis of this second field, it produces 
the motor torque, and hence we will refer to this second 
field as the motor field. We, therefore, have here precisely 
the same conditions as exist in the series conduction motor, 
except that in the present case the current is not conveyed 
into the rotor by conduction, but by induction. The 
direction of rotation is in both types of motor determined 
by the same rules, and the torque is due to the same 
causes, 

Turning now to Fig. 8, it is easy to see that the conditions 
there are the same. The field with the axis F produced 
by the winding S really resolves itself into two com- 
ponents, one of which, f 1, coincides with the axis along 
which the rotor is short-circuited, and represents the 
transformer field,. whereas the other, f 2, is displaced by 


7 degrees with regard to the former, and represents tho 
n | 
motor field. It can be said that in Fig. 8 the stator wind- 
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ing directly produces the resultant, F, of the transformer 
field, f 1, and the motor field, f 2, whereas in Fig. 5 the 
stator windings each produce one of the components 
(transformer field in the axis C C, and motor field in the 
axis D D) of the resultant field, F. In Fig. 8 the phase, 
magnitude, and direction of the resultant, F, are fixed by 
the stator winding ; the phase, magnitude, and direction of 
the transformer and motor field are, roughly speaking, 
determined by the position oceupied by the axis along which 
the rotor is short-circuited with respect to F. In Fig. 5 
bhe phase, magnitude, and direction of the two component 
fields are determined by S 1 and S 2 respectively, and 
they determine the phase, magnitude, and direction of the 
resultant, F. Considering more closely the conditions 
prevailing in Fig. 5, we see that the phase relation between 
the transformer and the motor field is & variable one. When 
ab rest, the conditions in the axis, C C, are those of a short- 
circuited transformer, and, in consequence, the resultant 
current in the primary, S 1, will lag very considerably 
behind the E.M.F. impressed on the stator, and will, there- 
fore, tend to approach the phase of the transformer field, 
which lags by practically 90deg. behind the E.M.F. The 
current in S 1, when taken through S 2, sets up the motor 
field in the axis, D D, the phase of which practically 
coincides with the phase of the current producing it. Now 
the phase of that current will vary with respect to the 
phase of the transformer field very much as the power 
factor of the motor varies, with the result that the phase 
of the motor field will also vary with respect to the phase 
of the transformer field. 

When the motor begins to move, an E,M.F, due to 


I 
rotation of the rotor conductors in the motor field is set up 


in the rotor along the transformer axis. In phase, this 
E.M F. coincides with the phase of the motor field, and 
tends to oppose the E M F. impressed on the rotor (by 
induction) in the transformer axis. This last E M.F., 
which we will call E T, is, omitting sign, in phase with the 
E M.F. impressed on the stator, and corresponds to the 
working E.M F. impressed by eonduction on the armature 
of an ordinary continuous-current motor; the E.M.F. due 
to rotation and tending to oppose E T corresponds to the 
back E. M.F. in a continuous-eurrent motor, and we will 
refer to it as E B. As the motor gathers speed, the con- 
ditions in the C C axis—to which we can also refer as the 
armature axis—approach more nearly those prevailing in a 
transformer working on a circuit possessed of a small 
amount of self-induction, and the phase of the current in 
S1 will approach more closely to the phase of the E.M.F. 
impressed on the stator. The current in the armature axis 
is determined by E W, and E M.F. which goes to cover 
the C?R loss in the rotor, and which is the resultant of 
E TT, E B, and ES, the latter being the E.M.F. of self- 
induction, and principally due to the leakage between 
secondary and primary in the transformer axis. It will 
be observed that we have here conditions quite similar to 
those obtaining in single-phase induction motors, or single- 
phase shunt induction motors, as the author prefers to 
designate them. The theory of these motors has been 
fully set forth by him in an article published recently. 

The speed of the series induction motor for a given 
torque will fall until the resultant of E T, E B, and ES 
can produce in the armature axis a current of sufficient 


magnitude to yield the torque required in conjunction with 
the motor field then available. That current for a given 
field strength will be the greater, the greater the phase 
difference beween itself and the motor field. The phase of 
the armature or rotor current will depend on the phase and 
magnitude of E B and on the magnitude of ES, which is 
proportional to the rotor current. The phase of E B depends 
indirectly on the phase of the stator current; its magni- 
tude depends on the motor field strength and the speed of 
rotation. The strength of the motor field depends, as has 
already been pointed out, on the stator current, and this 
last condition imparts to the motor its series characteristic, 
Taking an ideal motor of this type where the transformer 
field is quite in quadrature with the motor field, where 
ES is zero and where there are no losses, then, for a given 
torque, the speed will fall until the difference E T-EB is 
reduced to just that value which will suffice to drive 
through the rotor a current of such magnitude as will 
produce with the motor field then available the required 
torque. The field available depends, as is well understood, 
on the number of turns in the field winding and the magni 

tude of the current flowing through them, as long as the 
densities are not too high. | 


(To be continued ) 


APPOINTMENTS VACANT. 


Assistant Engineer, to act as canvasser for the Hammersmith 
Electricity Dapartment. Salary, £3 per week, Applications to the 
Borough Electrical Engineer by noon on March 15. | 
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MANCHESTER SECTION DINNER. 


The annual dinner of the Manchester Section on the 2nd 
was not so numerously attended as previous functione, only 
150 sitting down under the chairmanship of Mr. S. L. 
Pearce, but this was made up for by the presence, for the 
first time, of the President of the Institution of Electrical 
Engineers, and of a past-presidert (Mr. R. Kaye Gray). 

After the usual loyal toasts, the “ Corporations of 
Manchester and Salford” were toasted by Mr. S. Z. 
DE FERRANTI, who referred to the respective mayors 
present as representing four millions of capital in elec- 
tricity supply. He counselled them to lean on their 
engineers in time of stress, and all would be well. These 
undertakings might be called a monopoly, but there was 
still competition to be reckoned with, such as the motor 
‘bus against electric traction. As regards lighting, there 
was less to be feared when the corporation also owned the 
gasworks, but in power supply, the gas so easily extracted 
from coal was at present a strong competitor with large 
power users, and may be, in time, for the smaller factories. 
There was nothing to be feared from suction gas, as this 
was generally esteemed a failure, and its users were going 
back to electricity. Competition could be stifled by a cheap 
and efficient electric supply. 

The Lorn Mayor or MANCHESTER, in responding for 
his Corporation, asked if electricity was a trade or pro- 
fession, as the last function he attended was a pawn- 
brokers’ dinner, and he was there informed that that calling 
was a “ profession.’ He was considerably puzzled with 
some of the words he had run across in his desire for 
electrical knowledge, such as hysteresis, synchronic vibra- 
tions, and osmosis, and the dictionaries made him no wiser. 
He thought that if electrical engineers could get rid of 
such highly scientific terms they might be able to do some- 
thing really practical, such as providing him with a bicycle 
which would generate energy when going downhill to 
propel it uphill afterwards. 

The MAYOR oF SALFORD claimed to represent some of 
the largest and oldest electrical manufacturing firms in 
England. The Corporation were proud of their engineer 


(Mr. Taite), and considered that if they had had him | 


sooner a saving of £20,000 would have resulted. They 
were also proud of the fact that not only did they keep 
their orders in England, bat most of them went to local 
firms. He contrasted this with the Mancunian policy of 
buying in the cheapest market, whereby thousands of 
pounds went abroad. His spacial desire for practical elec- 
trical development lay in the direction of an apparatus to 
stop lady orators’ tongues, as he had to take the chair at 
women's meetings, aad could not manage to regulate the 
speechifying as he wished. 

Dr. A. HoPKINSON proposed " The Institution,” and 
spoke of the early days of 50 years ago, when electrical 
knowledge consisted of telegraphy, silver-plating spoons, 
and the opportunities afforded by experiments with the 
galvanle battery, of holding tightly the hands within one's 
own, The marvels of electrical development since then 
were second only to the ingenuity displayed in inventing 
scientific names to describe them. His belief in the attain- 
ment of the impossible had been so shaken by electrical 
actievements that he was ready to believe anything now, 
from the proceedings of the Psychical Society upwards. 

Mr. J. GAveEy, C.B., responded, as president, for the 
Institution. 
was proud of the Manchester Saction—its work, its papers, 
its men, and its students’ section, He had heard it whispered 
that if the London Section and the Manchester Section 
were competing, it would be difficult to decide which was 
the most efficient. In the course of his work he found that 
Manchester was the largest long-distance telephone centre 
In Europe, even ahead of London. In his early days there 
were plenty of students, but no one to teach them ; at that 
time telegraphy was in such an elementary stage that he 
wondered if he had the right to call himself an engineer. 
He wished he had time to join present-day students in 
their pursuit of electrical knowledge. He was pleased to 
note the good promises of hospitality from the Manchester 
Section in [connection with the foreign societies’ visit in 
June, l 


He said that the great body of the Institution | 
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Mr. R. KAYE Gray, in proposing “ The Local Section,” 
said he had seen the Glasgow, Newcastle, and other 
sections, but was struck most of all by the Manchester 
Section and its potentialities It was comparable only to 
the London Section. As regards the foreign visitors, local 
manufacturers must show them that England is not far 
from the top. | 

Mr. S. L PEARCE, from the chair, replied for the section. 
He thought that the number of prominent members the 
London Section had sent that day showed the interest it 
took in Manchester. The membership was over 800, and 
at the last meeting 350 were present.: He referred to the 
opinions expressed in the technical Press as to the Man- 
chester Section papers being full of practical information 
in comparison with other sections, and he owned to the 
committee’s bias towards such subjects and against academic 
essays. The proposal to discuss local sections’ papers in 
London and vice versá was a good one. | 

Mr. T. L. MILLER, in proposing “The Visitors," said the 
assumed ignorance on the part of some of their distinguished 
guests reminded him of the publie man who did not know 
the difference between a short-circuit and a long pull. 

Mr. DANE SINCLAIR, in replying, mentioned that in 1896 
a friend, when visiting Manchester for the first, said the 
place wanted spring cleaning. Bernard Shaw was recently 
more decided in his view that the labour question could be 
advantageously solved by knocking Manchester down and 
rebuilding it. He thought Mancunians knew how to 
entertain sumptuously and cheerfully. 

A musical programme, rendered during the evening by 
Mr. E. Hastings, was unfortunately considerably curtailed 
by the lack of a time limit to the oratory. 


FORTHCOMING EVENTS 


FRIDAY, MARCH 9, 

Faraday House Old Students! Association.—Dinner at Florence 
Restaurant, Rupert-street, W. 

Physical Society.—At 2 p.m., '' The Velocities of the Ions of Alkali 
Salt Vapours at High Temperatures,” by Prof. H, A, Wilson; 
t‘ Some Experiments on Earth Currents at Kew Observatory,” by 
Dr. Harker, 

Institution of Civil Engineers,—At 8 p.m., ‘‘ The Design of a Two- 
Hinged Spandrel-Braced Steel Arch," by Mr. R, Freeman. 

SATURDAY, Marcu 10. 

Institution of Electrical Engineers (Students' Section).—At 
10 a.m,, visit to Messrs, Elliot Bros.’ Lewisham Works, | 

Junior Institution of Engineers.—At 7 p.m., President's recep- 
tion at Westminster Palace Hotel. 

Monpay, Maron 12. 

Institution of Mechanical Engineers.—At 7.30 p.m., graduates 
meeting, 

TUESDAY, Marcy 15. 

Institution of Electrical Engineers (Manchester Local Section). 
At 7.30 p.m., '' Economic Considerations in the Employment of 
Storage Batteries,’ by Mr. J. R, Salter, M. I.E. E, 

Institution of Electrical Engineers (Glasgow Local Section). — 
At8 p.m., ‘The [nternal Energy of Elements," by Prof, F. Soddy, 
M.A. 


Institution of Civil Eugineers.—At 8 p.m., ‘‘The Widnes and 
Runcorn Transporter Bridge," by Mr. J. J. Webster, M. I.O. E, 
WEDNESDAY, Marcu 14, 

Institution of Electrical Engineers (Birmingham Local 
Section), —/' New Iron-Cored Iastruments for Alternate-Carrent 
Working,” by Dr. W, E, Sumpner. 

Institution of Electrical Engineers (Students’ Section).—At 
7.30 p.m , '' The Efficiency of Lamp Globes,” by Mr, F, C. Prentice 
and Mr. J, 8. Westerdale, 

Institution of Civil Engineers.—At 2.30 p.m., students’ visit to 
Charing Oross railway station to inspect the work on the roof, 
Association of Engineers-in-Charge.—At 7.30 p.m., ‘‘ The Venti- 

lation of Public Buildings,” by Mr. George Bibby. 

Society of Arts.—At 8 p.m. (ordinary meeting), '"' Imperial 
Organisation from a Business Point of View," by Mr. Geoffrey 
Drege. | 

THURSDAY, Marcu 15. 

Optical Society.—At 8 p.m., presidential address by Dr. R. 

 . Mullineux Walmsley. 
FRIDAY, Marcy 16, 

Institution of Mechanical Engineers —At 8 p.m., general meeting. 

Royal Institution.—At 9 p.m, ''How to Improve Telephony," 
by Mr. W. Duddell, 

Institution of Electrical Engineers,-—Students’ visit to Board of 
Trade laboratories, MEE 
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SCIENCE AND THE INDUSTRIES. 


This is the heading given to à series of letters in the 
Times arising from the desire to jubilate the English 
scientific worker and discoverer, Dr. Perkin. It is a great 
misfortune sometimes to belong to any profession, for to 
whatever profession you belong you contribute a plethora 
of very commonplace work, with perhaps, though not 
necessarily, à little work of a superior character now and 
again, Itis, again, a misfortune to be biassed, and some- 
times even to be learned, in that both these phases of the 
mind tend to a lack of sympathy with more mediocre folk. 
Then, further, it is so easy to be wise after the event. Prof. 
Silvanus P. Thompson often thwacks us with the stick 
professorial, and in the best manner of a Cromwellian 
Ironside perpetuates iconoclasm running rampant. He 
and most of his professional brethren give us plenty 
to ruminate on, but so warped and restricted are their 
surroundings that they seldom see more than one side 
to the shield. Prof. Thompson, the Zimes—in fact, all of 
us, more or less—can easily look back and say what might 
bave been done; but that kind of knowledge is cheap and 
useless. The want of 1856, the want of to-day, and the 
want of the future, is presclence—the ability to foretell, 
the capacity to prophesy, which out of the hundred and 
one discoveries and patents of the month or the year is 
going to revolutionise an industry. The capitalists of 1856 
knew of Dr. Perkin’s researches ; they probably were quite 
willing to acclaim the scientific value of his discoveries ; 
but they were not able to see into the future. Really, 
Prof. Thompson points out one of the weak spots of 
humanity—the inability to see what will happen in a 
particular direction a few years hence. We are also some- 
what tired of the whip professorial. According to the 
creed, this country never did anything right, and is 
preceded in a variety of directions by Germany and 
America. All that talk is unmitigated rubbish, and we 
say this thus strongly because the prophet of evil—Prof. 
Thompson—is capable of better things. He knows better, 
but we imagine the familiarity of constantly hearing these 
lugubrious remarks as to the position of Englishmen in the 
scientific and practical world has rather rendered somnolent 
than vivified the original acute activity of his mind. The 
English schools and the English colleges, and hence English 
versatility generally, has suffered greatly from this fashion- 
able shibboleth of the professors. If they know we are 
wrong, why do they not cleanse their own schools and 
colleges. We should have thought, considering the 
facilities placed in their hands during the last half 
century, that the present generation would have been 
perfect. They are the teachers; they have given the 
training; their pupils could have been bent in the 
direction they wanted them to go. Why then say 
all is wrong, we are not equipped either scientifically 
or practically? We sometimes wonder if they were ever 
boys themselves in immaculate collars and Eton jackets, 
and kicked at the iteration of parents and friends ; that 
Jones, Brown, and Robinson were a credit to their clothes 
and to their families, while Smith—why, Smith was always 
in the wrong. Now Smith is a millionaire, and Jones, 
Brown, and Robinson are In the workhouse. How hateful 
is all this nag, nag, nagging when it is known it is not 
wanted, and that the recipient is healthy, natural, and 
energetic. "We sincerely trust that Prof. Thompson will find 
something to praise, and not be continually holding up his 
kith and kin for reprobation and other countries for approba- 
tion. Prof. Thompson holds up Pittsburg and Schenectady 
as something to be followed. We don't. In neither case has 
there been much of what he is concerned about—initiative. 
In both cases the final result has been due to aliens and a 


long purge. The British "Iron and Steel Institute” has 
edueated the world, and in these days of exchange of 
knowledge there has been no difficulty in Germany and 
America following the lines laid down. The result of 
eosmopolitanism is progress all round. We glve, they 
give, to à common fund, and all work from that central 
fund of information. Prof, Thompson cannot tellus any 
greab advances in iron and steel work that have arisen from 
these “highly-trained staffs” either in Germany or America. 
For every departure of a practical character emanating from 
them we will give one equally practical coming from 
our own ironmasters and their staffs and assistants. 
Almost all new departures have come from outsiders, and 
not from trained specialists, It is so in the iron and steel 
industries, it is so in electrical work—whether of dynamos 
or lamps. What the trained specialists have done is to 
take the crude idea or crude result and push it along to a 
more perfect shape. That has been the work at the over- 
belauded Schenectady and elsewhere. There is much 
more to be said of the contents of these letters. We 
have merely referred to the analogue of the shoemaker, 
“ There is nothing like leather.” 


EINE EE 77 B2 MIN 


CORRESPONDENCE. 


* One man's word is no man's word, 
Justice needs that both be heard.” 


MOTOR-DRIVEN REFRIGERATING MACHINERY. 


SIR,—Ilhe production of self-contained refrigerating 
plant, electrically driven, as described in your issue of 
Feb. 16 renders cooling opsrations—particularly those on 
the small scale—at once practicable and cheap.  Refrigera- 
tion is taken advantage of far more extensively in 
America and on the Continent than in Britain; probably 
because the cheapness and advantages of cooling processes 
are not yet fully realised in this country. For some reason 
the subject of commercial refrigeration is seldom adequately 
dealt with at our colleges and technical schools, and in 
most cases is scarely touched upon. So far as evening 
classes are concerned, the course in practical heat, or 
thermo-technics,” held at the City and Guilds Technical 
College, Finsbury, is almost the only one in London in 
which this subject is treated in its various commercial 
aspects as well as theoretically ; and the same dearth of 
instruction obtains in the provinces. As refrigeration, 
from a food standpoint, has now become essential to our 
national existence, this state of things should be remedied 
at once. It should not be possible—as is now the case—to 
find students who have completed a course of study in 
engineering quite ignorant of the commercial side of 
refrigeration. | 

A further application of motor-driven refrigerators is 
suggested by the report on milk prepared by Dr. A. C. 
Houston, which has just been published by the London 
County Council. Dr. Houston concludes that milk imme- 
diately after drawing from the cow should be cooled rapidly 
below 10deg. C., and maintained below this temperature 
until taken by the consumer, as the multiplication of 
microbes is thus largely checked. This standard tem- 
perature is strictly enforced in New York, and could be 
carried out easily at the large milk depóts in London and 
other cities by the ald of refrigerating machinery. As 
electricity may now be obtained cheaply for power purposes 
in all large centres of population, the motor-driven machine 
could be utilised with advantage. A great extension in 
the direction of refrigeration may be confidently anticipated 
as soon as the advantages, simplicity, and—above all—the 
cheapness of the process are fully realised.— Yours, etc., 

Cuas, R. DARLING, 


COMMUTATING POLES. 
Srg,—In your issue of the 23rd ult., we notice a letter 
from “J. C. L.” commenting upon some remarks made by 
you concerning, the recent “electrical exbibition” and 
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machines shown there having commutating poles, While 
“auxiliary poles" have, of course, been known for some 
20 years, we are afraid that the wording of the corre- 
spondence and editorial comment would leave people under 
the impression that certain makes of machines fitted with 
auxiliary poles at the electrical exhibition had nothing 
novel in their construction. As we were the largest 
exhibitors at the recent electrical exhibition at Olympia of 
machines fitted with auxiliary poles, we should be glad if 
you would allow us to make a few remarks on the subject. 

The reason why auxillary poles did not come into 
universal use years ago was that the designs were 
theoretically incomplete, and consequently either did not 
lead to the desired effect in the suppression of sparking, 
or were disadvantageous in other directions. We must 
claim for ourselves that we were the pioneers of the modern 
construction of commutating poles, having found out the 
great advantages not only in sparkless commutation but in 
reducing very largely the active materlal in dynamos and 
motors. We would draw your attention to the splendid 
results which were published in two of the technical papers 
in March last (in which article a comparison of old and 
modern construction is fully described), and it is from this 
date and by our publications that universal attention has 
been drawn to the modern theory of auxiliary poles, and 
has led most of our competitors to study this question and 
follow our lead so far as our patents allow. 
It is interesting to note that when we advertised, after 
the publishing of our first results, that the same meant a 
“revolution in direct-current dynamo and motor design,” 
that our competitors one and all laughed at us, but we 
have been amused to note that since that those “ who 
came to scoff remained to pray.”—Yours, etc., 

THE PH@NIX DYNAMO MANUFACTURING Co., LIMITED, 

(Herbert A. Jones, Managing Director.) 


[The above letter would be much more interesting if the 
writer had given the date at which the first commutating 
pole dynamo was issued commercially by his firm. The 
uso of such poles for turbine-driven dynamos is by no 
means recent.—Ep. E. £. | 


STREET-LIGHTING IN WESTMINSTER. 


We have before us the specification that has been drawn 
up by the Westminster city engineer for the lighting of 
Parliament-street and Whitehall, which are now lighted by 
Scot-Snell incandescent gas lamps. The exhaustive and 
impartial experiments that Mr. Bradley has made in cor- 
nection with the lighting of his district, and which have 
been published from time to time in this paper, have been 
read with so much interest in electrical circles that we feel 
sure the award of the present contract will be regarded as 
significant, 

In our issue of Feb. 2 we published a table based on 
some of Mr. Bradley’s figures, in which it was shown that, 
while the older types of arc lamps in Westminster seem to 
be about on a par with high-pressure gas, the new electric 
flame arcs have an enormous advantage in point of cost and 
effieleney over any of their rivals. We trust that the 
makers of flame lamps will not let this opportunity slip 
of demonstrating the advantages of electric lighting over 
all other systems, as they have already done elsewhere 
In the Metropolis. Mr. Bradley has always been so 
thoroughly impartial in his comparisons between gas 
and electricity, that we are confident he will allow 
no other considerations than those of commercial 
efficiency to weigh with him in his recommendations. 
This being the case, we have no doubt whatever that of the 
rival forms of illumination—high-pressure gas and the flame 
arc—the latter will be able to substantiate the better claim. 

The specification itself is of considerable interest to light- 
ing engineers generally, as it is based to some extent upon 
the results of actual experiment. The contract is to include 
the provision and fixing of all columns, lamps, and other 
necessary fittings, and the columns are to be of such a 
height that the centre of light is not less than 20ft. above 
the ground. | 

The approved type of electric lamp pillars is that now 
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erected in the Strand, and ineludes the variation in the 
. type of carrier for footway and refuge posts. Provision 
must be made for the winding gear to the footway columns. 
The proposed lamps will be about 17 in number, but the 
contract is to cover whatever lamps may be required for 
the lighting of the district, and the contract may also, at 
the option of the Council, be extended. We give the next 
clause in full : | 

*5. Each lamp is to be fitted with burners and fittings 
giving à minimum 900 c.p., as measured by the Council's 
travelling photometric apparatus placed at ground level, 
and is to burn 3,940 hours psr annum in accordance with 
a daily schedule to be hereafter supplied by the Council. 
The fittings and lamp must be in every respect to the 
satisfaction of the city engineer, and in particular the 
reflectors above the light are not to be concave to the light 
so as to concentrate the illumination at the foot of the 
lamps, but horizontally flat or slightly convex as approved 
by the city engineer so as to disperse the rays. The tests 
will be taken in such a manner as to ensure that glazing 
bars shall not interfere with the results obtained. The 
intention of this contract is that the contractor shall 
assure himself by continued test and inspection that the 
lamps he provides are during lighting hours fulfilling in 
all respects the requirements of this contract, and he shall 
not claim relief from the conditions of this contract on the 
grounds of non-notification on the part of the Council of 
any failure to comply with the terms of this specification.” 

The price is to include the cost of providing mains, etc, 
incidental to the installation quoted for, and also for sup- 
plying the illuminant and maintenance sufficient to ensure 
the provision of light of the minimum specified candle- 
power. | | 

The contractor is to forfeit as liquidated damages the 
sum of 5s. per lamp per day, or portion thereof, for every 
lamp giving less than the specified candle-power. He is 
required to state separately (1) the price per lamp com- 
plete for the initial installation, and (2) the price per 
lamp per annum for the supply of illuminant and 
maintenance. | 

The existing gas-lamp standards may be used, or they 
may be taken down, in which case they become the 
property of the contractor. 

As regards the price of illuminant, we can only regret 
that the scale of charges for electric energy is not what it 
will be when London gets its cheap electric power, which 
it undoubtedly will in the immediate future. At the same 
time, we are sanguine that the success which flame ares 
have met with elsewhere for street-lighting will weigh 
heavily in their favour. ‘The contract may also, at the 
option of the Council, be extended,” and there is little 
doubt that the illuminant which is successful in Parliament- 
street and Whitehall will soon be adopted for other 
thoroughfares in the district. 


THE DISTRIBUTION OF MAGNETIC INDUCTION 
AND HYSTERESIS LOSS IN ARMATURES * 
BY DR. W. M, THORNTON, M.ENG, (MEMBER). 


$81. By Direct EXPERIMENT. 

$2. ILLUSTRATION BY STREAM-LINE METHOD. 
g ő. ANALYSIS OF RESULTS. 

g 4, Hysteresis Loss iN TEETH AND OORE. 


$1. The study of magnetic distribution in armatures and 
poles is important for several reasons. The source and 
incidence of copper loss is now very well known, but this 
cannot be said with equal truth of the iron loss, whether it 
occurs by eddy currents or hystreesis. The success or failure of 
commutation depends on the induction in the teeth and outer 
layers of the core, hysteresis and eddy-current losses depend 
equally upon the distribution in the deeper parts. Economy 
of material and reduction of weight require that the radial 
depth of the core should be as small as possible, whilst, on the 
other hand, if it is made too small the full magnetism cannot 
enter, and the leakage coefficient increases. The factors in the 
problem are the proportions and permeabilities of core, teeth, 
and poles, the ratio of peripheral pole-face to pole-pitch, the 
length of the air-gap, and the flux density in it. So many 
variables make any attempt at direct calculation of distribution 


.* Paper read before the Newcastle Local Section of the Institution 
of Electrical Exgineers on Feb, 26, 1906, | 


of little value, but experimental investigation is aided by the 
facb that magnetic laws are precisely the same in a model of 
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small dimensions as in a large machine, and, in the second place 
that itis only necessary to observe the distribution within one 
V-shaped sector included between two pole centre lines. 
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Expe:imcatal Magnetic Circuit. 
Fie. 3 


The result of a preliminary examination of the simplest case 
of a solid smooth-core armature way be summarised as follows: 
(1) the flux densities through a section of the core midway 
between the poles are in no case uniform, reaching a maximum 


t 
5 
if 
1 
1 


Geeth. 


LL 
E 


Lo 


; LEE) 
(e, fco 2 $ 4 5 6 
Cenbimetres depth from bobbom of slot 

Fra. 4, —Densities in Toothed Solid Core. 


at a short distance within and falling both towards the centre 
and circumference, as shown in Figs. land 2; (2) the internal 
distribution is practically the same with long and short air-gaps, 
though the leakage varies ; (3) the ratio of the maximum density 
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In the core to that in the gap 
small ; (4) the variation of 
pole to the next is widely 
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Fie, 5.—Densities in Toothed Hollow Core, 


hysteresis and eddy-current losses are stil] more unevenly 
distributed. 


The present paper contains an examination of the cases of 
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toothed cores, hollow and solid, by the method of the previous 
paper, using search coils wound in small holes drilled through 
the core parallel to the shaft. When the magnetising circult is 
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made or broken, the inductive change through each of these in 


. turn is observed by means of a ballistic galvanometer. To 
avoid the disturbing effect of residual magnetism, a powerful 
alternating current is passed through the field winding before 


la greatest when the pole-pitch is 
maguetisatlon in passing from one 
different at different depths, so that 
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each reading is taken. The experimental arrangement and the 
results obtained are shown in Figs, 3, 4, 5, and 6. 

The most distinctive feature of these curves, when compared 
with Figs. 1 and 2, is that the flax density in almost every case 
decreases from the bottom of the teeth inwards. The excep- 
tions are the curves of Fig. 4, where the core is solid, in which 
case at the lowest inductions the fall towards the periphery 
characteristic of the smooth-core curves is again apparent. The 
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Fic, 12, 


Fie, 13, 


reason for this droop is that the leakage from the pole-tips is 
less at the lower densities, and the lines which do enter the 
teeth from the leakage fringe pass in nearly straight lines under 
the teeth across to the next pole, as shown in the photographs 
Figs. 18 to 23. In machines with a larger number of poles 
this will not be so marked. 

The next point, which is more readily seen by placing 
together the curves of Figs. 4, 5, and 6 which correspond to 
the same gap density, is that as the radial depth ts reduced the 
flux densities in the deeper parts are increased relatively to 
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: | le-Shaw's method of observ- 
those at the outer. In no case, however, even with the most § 2, These were taken by Prof. He 
shallow cores and at low flux densities, does the inner density | ing stream lines in viscous liquids, which has been fully 


equal the outer, the nearest value being ‘7 of the maximum for 
the lowest curve in Fig. 6. 


Fra, 14, 
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Fie, 15. 
Figs. 10 To 15.—S8tream Lines of Magnetic Induction in Smooth Cores. 


All these curves, it will be noted, give the distribution across 
a radial section midway between the poles. If, however, the 
test is repeated with the plane of the armature search colls 


Fra. 2L. 


Figs. 16 AND 17. —Influence of High Density in Poles upon Leakage. 


rotated to positions B, C, D (Fig. 5), the curves not only are 
steeper near the teeth, but bend upwards at the inner boundary 
also, as shown in Figs. 7, 8, and 9. So that In these cases the 
density is least at a distance of about half the depth from the 
bottom of the teeth. The immediate consequence of making 


zt Fia. 25 
Fi a 18. Fies, 18 TO 23.—Lines of Magnetic Induction in Toothed Cores. 


the core too shallow is to reduce the area and increase the | deScribedina paper before the Institution.* The authorsconfined 


reluctance. The increase of leakage between the poles is well * Hele-Shaw, Hay, and Powell, “Magnetic Flux Distribution,” 
shown in the photographs of interpolar induction which follow, | Journal of Institution of Electiical Engineers. 
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their investigation to the teeth under the poles, so that the 
sharp bending of the lines on leaving the roots of the teeth and 
their refraction across slots and teeth were not brought out. 
All but a small portion of the magnetism passes through 
the armature by way of the air-gaps. For every plate, except 


those near the ends, the magnetism which enters at one pole | 


remains in the plate, though varying in density from point to 
point, until it leaves at the other pole. The probiem of flux 
distribution in armatures is, therefore, one of two-dimensional 
flow, though the permeability ot the iron is In three dimensions. 
When a liquid film is so thin that the flow is controlled entirely 
by viscosity, Hele-Shaw and Hay have shown that the velocity of 
flow between plates is inversely proportional to the cube of the 
thickness of the liquid layer. Under the conditions of the 
experiment permeability is inversely proportional to the 
velocity of flow, for Heaviside has shown that in the hydro- 
dynamic analogy velocity of flow is equivalent to H, the slope 
of magnetic potential; but if, as In a parallel channel, the 
number of lines per centimetre width is constant, » is inversely 
proportional to H. In order, therefore, to compare the curves 
obtained by direct experiment on the iron with the stream lines, 
one has only to measure the number of the latter crossing a 
line of unit length at right angles to them and at different 
depths in the core. These correspond’ to the readings of the 
ballistic galvanometer in the direct experiment. 

To illustrate the nature of the distribution the stream-line 
method is very helpful, though it is impossible to represent the 
automatic change of permeability from point to point. Itb is, 
however, possible, as will be shown later, to work with three 
or more different permeabilities in the same slide, as, for 
example, in poles, air-gap, teeth, and armature core. To do 
this, a special narrow tool was made and clamped to the planing 
machine used in preparing the wax slides. Taking care to have 
its cutting edge quite straight and parallel to the face plate, 
large and small surfaces conld be planed which did not after- 
wards distort the lines of flow in any way. 

The first set of photographs (Figs. 10 to 15) represent the 
distribution in smooth cores, and so correspond to the curves 
of Figs. 1 and 2 or those of the previous paper. They explain 
themselves in their general feature. The well-known effect of 
large air-gap increasing leakage is illustrated by Fige. 11 and 
15. The same effect is produced by making the poles of lower 
permeability, or, in other words, increasing the density in 
them. This is shown by Fig. 14, in which, though the core is 
solid, the leakage is greater than in Fig. 15 with poles worked 
at higher permeability. It is often possible by this hydro- 
dynamical method to push a case to its limiting value, as, for 
example, in Figs. 16 and 17, where the air-gap has been entirely 
removed, and there is no joint between pole and armature, 
In this case the influence of low permeability in the poles upon 
the leakage fringe is clear. The next set (Figs. 18 to 23) give 
the distribution in slotted cores. In order to represent actual 
conditions as closely as possible, some slides were made witn 
teeth and poles of different thicknesses imitating the sequence 
of permeabilities met by the flux in crossing the gap. The 
refraction of the lines in the fringe in their attempt to reach 
the core, and the nature of the interpolar induction as compared 
with that for smooth cores, are of most interest. The permea- 
bilities in all the cases of smooth and slotted cores beiog fixed, 
very little change is made by an alteration of the pressure on 
the slide or the velocity of flow. The hydrodynamical method, 
therefore, corresponds to the cases where the induction density 


is so high that there is saturation in the iron—that is, to the | 


highest curves in Figs. 4, 5, and 6. 
(To be continued.) 


TRADE NOTICES AND NOVELTIES. 


The "Juno" Flame Are Lamp. 


The flame arc lamp has now firmly established its claim to be 
recognised as the premier method of electric lighting, and as the 
great advantages of this form of illuminant become more 
generally recognised, the older types of arc lamps will probably 
become, to a great extent, extinct. The efficiency of the flame 
lamp as a light-glver is nearly three times that of the old- 
fashioned open-type lamp—a fact which will appeal to station 
engineers who have a strong gas opposition to contend with. 
It has hitherto fallen to the lot of the foreigner to enjoy most 
of the benefits accruing from the manufacture and sale of flame 
lamps in this country, but the old-established English firm of 
Johnson and Phillips, Limited, have now entered the arena 
with a flame lamp of remarkably simple design. As will be seen 
from the illustration (Fig. 1), there is in this lamp a total absence 
of clockwork and other small parts to enhance its price. 
The two carbons, which are of small diameter, are arranged so 
as to converge towards their lower ends, and the arc is formed 
between these ends inside a metal cup. The carbon-holders 
are connected together by two cross slides, which cause them to 
travel up and down at the same rate. No chains or pulleys are 


used to obtain this result. The lower end of one of the carbons 
rests on a copper abutment piece so arranged that, as this 
carbon burns away, it falls by gravity, and as both carbons 
travel at the same rate, the arc is always formed in exactly 


Fra. 1. Fia. 2, 

the same place within the metal cup. The second carbon, 
at its lower end and just above the metal cup, passes 
through a striker, which, on the current being switched on, 
causes the carbons to separate. This action is brought about 
in some patterns by the expansion of a wire heated by the 
passage of the current, and in other patterns by the action of a 
serles coil. The illustration (Fig. 1) shows the hot-wire lamp. 
No shunt coils are used, however many lamps are in series, as the 
arc is always the same length. In order to keep the arc from 
travelling up between the carbons, a blowing magnet is used. 
This consists of bare copper wire wound on insulated rods, and 
can be readily adjusted so as to give the exact amount of blow 
required. The great simplicity of the lamp is due principally to 
the absence of any brake, clutch, or other feeding arrangement, 
the place of which is taken by the copper abutment piece 
mentioned above. It would be thought that the position of this 
abutment piece would cause it to rapidly burn away, but it is 
found that with constant usage this part will last about three 
months, and it can be readily replaced at quite a nominal cost 
when trimming the lamp. The carbons are of a special quality 
made for use In this lamp, and are not of the metal core variety. 
Only a small amount of ash is formed, and scarcely any fumes 
are given off by these carbons. To a large consumer the cost of 
carbons for these lamps will work out to a little over 1-10d. 
per lamp hour. An effort has been made to keep the lamp 
down to a reasonable size, the over-all length of the 10-12 hour 
lamp being 29in. A stout copper case (Fig. 2) is provided, the 
exact form of which can easily be varied to suit special circum: 
stances. 

Direct-Current Motors. 


The accompanying illustration shows the disassembled parts of 
a semi-enclosed, direct-current, ventilated motor manufactured 


Parts of Semi-Enclosed Motor. 


by Messrs. Laurence, Scott, and Co., Limited, Gothic Works, 
Norwich. Special attention is drawn to the fact that the 
insulation of these machines is maintained at the very high 
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standard required by the British Admiralty, to whom a large 
number have been supplied. Micanite is used very largely, and 
whenever possible in lieu of other materials which absorb 
moisture and are liable to carbonise. No vulcanised fibre is 
used in any part, and during construction the insulation of all 
parts is repeatedly tested with alternating current at 2,000 volts. 
In connection with the firm's 1906 price-list, it is noteworthy 
that the ratings of these motors are based on continuous 
working. A considerable number of windings have been 
arranged for each standard size, and outputs and speeds are 
given for the voltage in general use. The stock of manufactured 
parts having been largely increased, delivery of the motors 
with any of the windings listed can be given at short notice. 


Simplex Shade Tilter. 

We have been favoured by the Simplex Steel Conduit Com- 
pany, Limited, Westinghouse-building, Norfolk-street, Strand, 
London, W.C., with a leaflet giving particulars and prices of 
thelr electric shade tilter. This tilter represents an entirely 
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y £6 
Simplex Electric Shade Tilter. 


new departure, being a most simple and compact arrangement 
for canting the lamp and shade at any angle. Its principle 
is clear from the accompanying illustration, Suffice it to say, 
the shade is automatically locked in the desired position. The 
value of such a fitting for showrooms, windows, reading-rooms, 
offices, workshops, etc., is too obvious to need further comment, 
and we are not surprised to learn that, although quite a recent 
introduction, this tilter is already in large request. Dealers in 
electric fittings would do well to apply for a copy of leaflet in 
question. 


“The Chubb” Burglar Alarm. 


Burglary is, indeed, a threatened profession. It involves 
increasing risks, and the chance which it offera of a living 
combined with liberty is a slender one. Nor will the General 
Electric Company, Limited, 71, Queen Victoria-street, London, 
E.C., be to blame if the profession does not further languish, 
for they have devised what seems a most effective method to 
check it, despite the fact that the modern burglar is a skilled 
mechanic, a skilled locksmith, and a skilled electrician. The 


Chubb burglar alarm for closed circuits consists of a polished 
walnut case (Fig. 1) containing the electrical device and visible 
semaphore for indicating when the circuit is ''on " or ‘off. 
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Fig. 1, —** The Chubb” Burglar Alarm, 


The instrument is so arranged that it will immediately sound 
an alarm in the event of the wires connecting it to the safe 
being short-circuited or broken. When the alarm is once 
given, the bell continues to ring until switched off at this 
instrament. The working mechanism, we are assured, is 
extremely simple, and there are no delicate parts to give 


trouble after the apparatus is once installed. Fig. 2 illus- 
trates the closed-circuit contact-making device, This has a 
brass base and German-silver springs. As the door of the 
safe is opened one of these springs rises and breaks contact, 
thereby setting the alarm in action. . We have been favoured 
by the makers with a pamphlet giving further particulars and 
prices of this alarm and accessories for use with same. 


Catalogues, eto. 


AUTOMATIC CIRCUIT BmEAKERS.— The British Thomson- 
Houston Company, Limited, Rugby, have favoured us with a 
copy of a pamphlet dealing with their automatic circuit breakers 
of the types we described in our issue for Feb. 2 last, pp. 166 
and 167. 


Motors, Dynamos, ErCc.— The Sun Electrical Company, 
Limited, 118-120, Charing Cross-road, London, W.C., have sent 
us a copy of their catalogue Section M, which deals with motors, 
dynamos, starters, and controllers, etc., for continuous and 
alternating current circuits. 


Howarp TrovuaHinc.—The Howard Asphalt ‘Troughing 
Company, Limited, Trafford Park, Manchester, are issuing a 
well illustrated booklet which describes the best method of 
laying and jointing their troughing, and will be glad, they 
inform us, to forward a copy to any of our readers who may be 
interested. The many users of the company’s system will 
doubtless appreciate the description. 

FERRANTI Pusiications.—Some further catalogues to hand 
from Messrs. Ferranti Limited, Hollinwood, Lances., deal respec- 
tively with their standard cast-iron regulating pillar and hand- 
wheel for rheostats and motor starters ; standard voltmeter and 
synchronising plugs and sockets ; three-phase oil-break auto- 
matic and non-automatic switches ; oil-break enclosed two-pole 
and three-pole mining switches; brackets for supporting 
instruments. 


THE ELECTRICAL ENGINEERS, RE. (VOLS.). 


Orders for week ending Mareh 17. 


Monpay, Marcy 12, —'' A" Coy,—Recruits’ infantry drill, 6 p,m, 
Technical instruction, 7 p.m. 
N,C.O.’s class, 9 p.m. 

TUESDAY, Marcu 13,—"'B” Ooy.—Recruits’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 
Medical examination, 7 p.m, 

WEDNESDAY, Marcu 14.—‘‘ A Badge” examination for ‘'C” & ‘‘D” Coys, 

THURSDAY, Marcy 15.—'* O” Ooy.—Recruits’ infantry drill, 6 p.m. . 
Technical instruction, 7 p.m, 

Fripay, Marcy 16,—‘' D" Coy,—Recrnits’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 

SATURDAY, Marcu 17, —'! A" Ooy.—Week-end instruction for country 

members, 
"D" Ooy,—Night run at Gravesend, 


J. H. 8. Purus, Captain E.E., 
for 0,0, E, E. B, E. (Vols.), 


THE ELECTRICAL ENGINEER, MARCH 9, 1906. 


549 


LEGAL INTELLIGENCE. 


EDISON AND SWAN UNITED ELECTRIC LIGHT CO. 
Reduetion of Capital, 


In the Ohancery Division Mr. Justice Warrington had before him 
on Tuesday last the matter of the Edison and Swan United Electric 
Light Oo, ; 

Mr, MACNAGHTEN, K.O., said this was a petition by the company 
asking the sanction of the Court to a proposed reduction of ospital. 
There was no opposition, The capital of the company was £941,090, 
and they wanted to write off £55,019, reducing it to £888,071, 

His Lordship sanctioned the reduction. 


SALE OF ARC LAMPS. 
Injunction for Birmingham Firm. 


The cate of Defries and Sons and the Helios Manufacturing 
Co. v. the Electric and Ordnance Accessories Co, came before Mr. 
Justice Joyce in the Chancery Division of the High Oourt of Justice 
last Friday. It was an action brought by the plaintiffs for an injanc- 
tion to restrain the Electric and Ordnance Accessories Oo., of Birm- 
ingham, from selling or passing off arc lamps under the name of the 
‘Stewart arc lamps " without properly distinguishing them, 

Mr. YOUNGER, for the plaintiffs, said that the Helios Manufacturing 
Co. were an American company, whose predecessors for a number of 
years had manufactured a form of arc lamp and other electrical 
appliances which had been introduced into the English market under 
the name of the Stewart lamp, and they had acquired a very con- 
siderable reputation, In 1896 a gentleman named Stewart, being in 
America, entered into an agency agreement for pushing in Great 
Britain these lamps, On Stewarts return he formed the Stewart 
Electrical Syndicate, to which he assigned the benefit of his agency. 
The syndicate proceeded to place the Amerizan lamp on the Biitish 
market, and under the name of Stewart lamp acquired a considerable 
reputation, In other branches of business tho Stewart Co, was not 
successful, and in 1901 a receiver at the instance of the debenture 
holders was appointed. The syndieate either went into liquidation or 
was wound up. Thereupon the agency for the sale of these lamps was 
determined, and the right to sell the lamps in England had passed by 
contract to the first-named plaintiffs, The receiver, in order to dispose 
of the assets of the syndicate to the best advantage, sold to Defries 
certain of these lamps, and he offered for sale by public auction the 
goodwill of the syndicate with the right, so far as he was able to 
compel it, to attach the name '' Stewart” to electrical appliances, At 
the sale the defendant company, through their manager, paid £95 for 
the good will, 

Mr. Justica Joyce: With the express right to use the name 
Stewart? ` 

Mr, YOUNGER: So far as it could be conferred. The learned counsel 
stated that the defendants were selling different lamps under the 
name. The first question was whether the defendants could use the 
name Stewart to arc lamps made in England, and thereby represent 
that they were in fact the same lamps both in point of quality and 
construction as supplied by the syndicate. Another question arose 
out of the counter-claim of the defendants, who sought to restrain the 
plaintiffs from, by means of advertisements and circulars, informir g 
the defendants’ customers that they Lad acquired the sole rights in 
the Stewart arc lamps, and that nobody else was entitled to sell them. 
The defendants also claimed damages. _ | 

Evidence for the plantiffs was called, but his Lordship intervened, 
and held, on the question of law, that the plaintiffs had made oub 
no case, 

Witnesses were called in support of the counter-claim, and in the 
result his Lordship granted an injunction as claimed, and ordered the 
plaintiffs to pay the costs of both claim and counter-claim, 


DUDLEY TRAMWAYS ARBITRATION. 


The arbitration proceedings with regard to the taking over of certain 
tramways within the area of the Corporation cf Dudley were resumed 
last week at the Surveyors’ Institution, Westminster, Mr. Graham 
Harris, the arbitrator, was accompanied by Mr, Radcliffe, K,O., as 
legal assessor. The interested parties are the British Electric Traction 
Co., the Birmingham and Midland Tramways, and the Dudley, Stour- 
iere and District Electric Traction Oo. v, the Corporaticn of 

udley. . | 

In opening the case for the claimants, Mr, Cnirrs, K O., said that 
this matter began from 1898, when the purchase was fixed, There 
was an sgreement in October of that year, which provided that at the 
expiration of four years the Corporation should purchase al the exist- 
ing tramways in Dudley, and upon acquisition by the Corporation 
they should grant a lease thereof to the British Electrice Traction 
Oo, for 21 years on terms to be sebtled, unless otherwise agreed, 
by lay arbitrators appointed by the Board of Trade, What the 
arbitrator had to ascertain was really the fair market value of the 
concerns, There was a practical difficulty about railway No. 6, because 
they could not seek the value as a going concern, for the railway had 
not been used. The amount to be paid to the Midland and Birmingham 
Tramways Oc, had been agreed as regarded the tramways within 
the borough as follows: permanent way, £6,945; overhead traction, 
£750; cables, £580, That had been agreed on the understanding that 
those figures would not be used as evidence in connection with any of 
the other lines included in the arbitration, Then there was a question 
as to the Smethwick depot. The company did not desire the Uorpora- 
tion to take over that depó5; they wanted it in connection with the 
portion of the system which was left on their hands, and they did not 

‘think the Corporation were entitled to buy that depo), Apart from 


any question of a particular depó5*, there had also been an agreement 
between the parties with regard to the amount of loose plant, etc., 
which was to be taken, Mr. Cripps further submitted that the 
Corporation were bound to take the Hart’s Hill depÓ». 

The ARBITRATOR wished to know how the generating station which 
was there was to be dealt with, 

Mr. Cripps said that they thought they could insist on the gene- 
rating station being taken as part of the depó5 which they were bound 
to take, but they wanted to see how the matter could be best dealt 
with on a business basis, The station was a matter of £20,000 to 
£30,000. 

Mr, ERNEST Biawoop, surveyor and valuer, Birmingham, gave 
evidence as to valuations he had made, He said he valued the 
Dudley dej ôt at £1 511, the Hart’s Hill dey 55 £12,589 (including the 
generating station, land, and other buildings), 

Mr, ALFRED DICKINSON said the rcute length of the line of the 
Dadley and Stourbridge Tram Oo, in the borough was 4,387 yards, and 
reduced to single line it was 6,628 yards. His summary of the total 
value of so much of the Dudley and Stourbridge undertaking as he 
had dealt with (omitting cars, machinery, and generating station) was: 
permanent way, £19,222; poles and overhead traction, £2,141; cables, 
£4752; fixed and loose poles, £1,323 (agreed figure); and Hart’s 
Hill depot, £5,967—making a total cf £41,407. | 

Mr, STEPHEN SELLON, consulting engineer, said he had also 
examined the lines for the purposes of this arbitration. Taking the 
line as a whole, he agreed that it was in a good state of repair, His 
figures did not difter materially from Mr, Dickinson’s in the total. 

Mr. Batrour Browns, K.O., for the Corporation, sa/d that the 
Corporation should not be asked to pay so large a proportion as was 
demanded of the costs incurred by the companies in connection with 
getting orders to authorise constiuc:ion of tramways, The number of 
cars they were asked to take was absolutely excessive, and as to the 
depots and car-sheds (if any) they might have a right to purchase, 
the Act cf Parliament settled what were to be taken. Under all the 
circumstances, he would ask the arbitrator to consider whether the 
companies had not put the Corporation quite unnecessarily to large 
costs that should never have been incurred. . | 

Detailed evidence was given by Mr. W. A, Mason, surveyor and 
valuer, of D'rmivgham and Westminster ; Mr. J. B. Hamilton, general 
maneger of the Leeds Tramways; Mr. Reginald P. Wilson, engineer 
for the Corporation ; and Mr, Alfred Baker, consulting engineer. 

The prio:eedinga were adjourned ti'l March 8. 


SPEED OF PERTH TRAMCARS. 
Action Against Town Council. 


Sheriff Sym at Perth, on Friday, the 2nd inst., decided an action 
ab the instance of Charles Pullar, farmer, Muirhall, Perth, against 
the Magistrates and Town Council of Perth, in which pursuer scught 
dameges to the extent of £40, restricted to £12, alleged to have been 
eaured to a carb and pair of horses on the Perth B.idge on Nov. 29 
last through a tramear belonging to the Cefenders rushing violently 
into it, His Lordship stated that, whatever be the proper decision of 
this narrow question of fact, he thovght there was a strong body of . 
evidence to the effect that the speed at which electric tramoars 
crossed Perth Bridge was too high for safety, having regard to 
the sharp corner at each end and to other circumstances. No 
evidence was stronger than that of Mr, Lambert, the tramway 
manager, as to the distance which a car travelling at eight or 
ten miles an hour would run before it could ke stopped. He hoped 
he might say, without going beyond his duty, that his own 
observation confirmed this opinion, and that he thought it was for 
consideration whether the pace of 10 miles an hour allowed upon the 
bridge ought not to be reduced to four or five miles an hour. After 
commentirg on the evidence, his Lordship said the question was 
whether actionablo negligence could be imputed to the driver of the 
car, Not without hesitation, he thought it could not, The verdict, 
therefore, was that the cha) ge of negligence sgiinst the driver was not 
proved, and that the case might have been one of mere accident. He 
thought no expenses ought to be found due to or by either parties, and 
the defenders would be assoi!zied. 


CLAIM AGAINST THE LONDON UNITED TRAMWAYS CO. 


The Under-Sheriff of Surrey, Mr, C. Wigan, sat at tLe Ass'zs Courts, 
Kingston, last week, with a spacial jury tə adjadicate upon a claim for 
£2,700 made against the London United Tramway Oo, by Mr. A. H. 
Mountford in respect of his leasehold interest in a strip of land "70ft. 
long and about lOft. wide, taken from the front of his premises Elm 
Lawn, by the company under the Lands Clauses Act, and for com- 
pensation for loss of business occasioned by the operations of the 
company. 

There was considerable corflct between the evidence given by 
experts of either side as to the value of the land in question. 

A'ter hearing the evidence and the addresses of learned counsel the 
under-sheriff summed up the case, and the jury awarded the claimant 
£560 for depreciation and £400 for disturbance of business, making 
in all £760. 


EMSCOTE SMOKE NUISANCE. 


Tramway Company Summoned. 


At the Warwick Borough Police Ccurt last week Mr. George 
Truswell, representing the Leamington and Warwick Electrical Oo., 
was summoned for allowing a nuisance in tke shape of a chimney 
which sent forth black smoke, and, after receipt of the order to 
abate it, failing to comply with this order within the time specified, 

Mr, TRUSWELL said that ever since the receipt of the notice the 
company had taken every step they could in order to devise some 
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means of minimising the alleged nuisance. 


making a forced draught, 
sum of money, and they were prepared to do so until they could 


find some remedy. He could assure them they were doing the best 


they could, 

The Bench made an order for the abatement of the nuisaace within 
one month, defendants to pay the costs, amounting to £1. 1s, in two 
cases, they being remitted in the third care. 


SCIENTIFIC ELECTRICITY. 
Charge of Fraud against a “ Professor." 


At Wolverhampton Police Court Albert Edward Richard, known locally 
ag ''"Professor" Richard, M.E., who had been giving demonstrations 
in the Drill Hall, Wolverhampton, during the past two weeks relative 
to the marvels of medical scientific electricity, was charged with 
obtaining 15 guineas from Robert McKechnie by means of false 
pretences with intent to defraud. 

The prosecutor stated that the prisoner guaranteed to cure him of 
his blindness in four months, 

It was reported that there were charges against the prisoner from all 
parts of the country, In Wolverhampton there were 41 cases, and the 
prisoner had received £600 or £700 from different persons under the 
pretext of suring them of disease by electricity. 

The prisoner was remanded, 


LOWESTOFT CORPORATION SUED. 


At Lowestoft County Court on Wednesday last, his Honour Judge 
Eardley Wilmot heard a case in which Thomas Folkard sued the 
Corporation of Lowestoft to recover £100 for injuries sustained by the 


alleged negligence of one of the Oorporation’s tramcar servants on 


Aug. 9, 1905, The plaintiff's case was that on Aug. 9 he rode upon a 
car, and desired to alight at Rectory-road. He had been a cripple 
from birth. As he was proceeding to alight, the car, which had come 
to a standstill, suddenly moved on, and he was dragged a considerable 
distance, receiving serious injuries. He did not hear any starting 
sigaal, and did not see the conductor at the moment, For the defence 
it was said that the conductor saw tho plaintiff with one foot on the 
step and the other on the cir, and that he told him to wait until 
it stopped. A witness said he saw Folkard get off the car backwards, 
while it was in motion, The jury could not agree toa verdict, and the 
judge adj urned the case until April 4. . | 


COMPANIES’ MEETINGS AND REPORTS 


WESTMINSTER ELECTRIC SUPPLY. 


Mr. E, PoóvtNors presided last week at the annual meeting of this 
Oompany, whose report was published in our columns on the 25rd ult. 
Ia moving its adoption, he said thab three factors had primarily con- 
duced to the diminution in the Company's profits—the reduction in 
their charges, the increase of rates, and parliamentary expenses, On 
the Company's new valuation there was an increase in rates of no 
less than £7,000 a year, or over 60 per cent, This took effect from 
the lst inst., and the Compiny would have to pay over £5,000 
more this year than lest, which was equal to 1 per cent, dividend 
on the ordinary shares, 
supply in London was to be continued during the present session, and 
the London County Council had now entered the lists. The Bill 
‘which the Company were promoting jointly with other West-end 
‘companies did not seek to trench upon the rights or powers of any 
‘other company ; it wasa Dill to allow of their associating together 
‘for certain definite objects wnich they considered to be in the interests 
‘of the consume" The question, however, arose as to whether such 
:& matter as the supply of electricity to the Metropolis—a matter of 
‘importance not only to the supply companies, but to the users of elec- 
'&rieity and the ratepayers of London—could be properly dealt with 
‘piecemeal by means of competing Bills before a parliamentary com- 
mittee, or whether the time had not arrived for the whole subject to 
be referred to an authority with a wider reference, Their Company, 
‘and other companies also, had made full provision for and were capable 
of supplying any demand they were likely to be called upon to supply, 
in bulk or otherwise, The sanguine estimates of promoters as to the 
cost ab which they could generate electricity under the most favourable 
conditions was not the only factor which should be taken into con- 
sideration in dealing with the supply of electricity in London, The 
capital which had been already expended under the authority of 
Parliament, the restrictions under which the existing systems of 


supply were working, the effect on consumers of the compstition 


which had been allowed in some districts in London and disallowed in 
others, and the increased cost due to the purchase clauses, were at 
least as important. Any hasty and partial legislation was quite likcly 
to make matters worse instead of better. 

Mr, J. BRowNE MARTIN seconded the motion, which was adopted, 
and a resolution was also passed declaring a dividend for the half. 
year at the rate of 15 per cent. per annum, 


SCARBOROUGH ELECTRIC SUPPLY. 
. The annual general meeting of this Company was held on the 3rd 
inst, Mr, J, E, Ellis, M.P., in the chair. 
In moving the adoption of the report and balance-sheet, which 
recommended payment of a dividend of 5 per cent, and the carrying 


At the present time they 
were putting in two systems, which they hoped would be ready in a 
few days, They were placing brick arches in the furnace, and also 
The directors had spent a considerable 


The fight in Parliament over electricity - 


forward of £171, the CHAIRMAN said that with regard to capital 
account there had been increased receipts by calls on shares to the 
extent of £5,106. On the other hand, it was satisfactory to note the 
outlay had been £4,636, against no less a sum than £16 568, whilst 
now, except for normal extension, the capital outlay might be con- 
sidered closed. With the exception of £3,000 remaining to be called 
up on the list of shares issued, the available capital had been exhausted, 
but, speaking cautiously, he did not know that much, if any, of that 
£3,000 would be required during the year, In regard to revenue, a 
fall of no less than £1,000 in round figures was the weak feature in 
the year's accounts, The reduction of the charges was partly account- 
able for this, but he thought the policy was likely to bear fruit later 
in the official year. As to the expenditure, they had been economis- 
ing by getting more out of the plant, and the net result was an avail- 
able balance of £4 909. 

Mr, G. ALDERSON SMITH s:e0nded the motion, which was carried, 

The Hon, Charles A. Parson, O.B. (Wylam-on-Tyne), and Mr. J, 
Bell Simpson, M,I.C, E. (Wylam-on-Tyne), were re-elected directors. 


CHELSEA ELECTRICITY SUPPLY. 


The annual general meeting was held on the 28th ult., Mr, J. Irving 
Oourtenay presiding, 

In moving the adoption of the report (particulars of which we gave 
on the 23rd ult,), the CHAIRMAN said their total costs per unit did not 
compare unfavourably with those of other undertakings more fortu- 
nately situated as regarded cheap production of the current. There 


| were distinct signs of a revival of building operations in Chelsea, and 


with more activity generally and an improvement in trading conditions, 
the Company should benefit by an increase of custom resulting there- 
from, ‘The shareholders, must, however, remember that the rates were 
constantly increasing, They would probably be surprised to learn that 
an amount equal to one-third of the dividend paid by the Company 
went to the rate collectors. He hoped that some effort would be made 
in the near future to put the rates upon a more equitable footing, 
Although the use of electricity for heating and cooking purposes was 
only just commencing, à considerable number of units were sold for 
this purpose, more especially in the last quarter of the year.  Eleotrie 
radiators and other apparatus were kept on show at the Oompany’s 
offices for the information of their customers, and they had made 
arrangements for letting out such apparatus on a hire-purchase system 
in cates where this system was preferred, Great improvements had 
lately been introduced in the manufacture of electric cooking apparatus. 
The alteration in their system of distribution, to which reference was 
made last year, had given most satisfactory results. 

Mr. WinLIAM Pace seconded the motion, which was carried 
unanimously. 

The election as a director of Mejor W. F. Woods to fill the vacancy 
at the ae caused by the death of Mr, G., N. Marten was afterwards 
confirmed. . | 


—————ME 


HART ACCUMULATOR. 


The seventh annual general meeting of the Hart Accumulator Co, 
was held on Wednesday, Feb. 28, 1906, at the new works, 36, 
Marshgate-lane, Stratford, E., Mr, G. W. Kidd in the chair. 

The OHAIRMAN, in moving the adoption of the report, said the 
balance-sheet showed a profit for the year of £6,937, and the balance 
brought forward from last year was £6,413, After deducting the 
dividend on preference shares, £527. 183, 4d., the balance standing to 
the credit of profit and loss account was £13,022, and the directors 
recommended the payment of a dividend of 12} per cent, per annum 
on the ordinary share capital, which would absorb £5,000, and placing 
£1,000 to reserve fund, leaving £7,022 to be carried forward, The 
Company's buildings, plant, tools, etc., had been augmented by 
£9,163. 10s, 3d., which had been charged to capital, and due depre- 
ciation on same had been made, The maintenance of works, plant, 
etc., had been well kept up at a cost of £682, 195, 7d,, which had 
been paid out of revenue, Although competition had been as great 
as ever, and the price of the chief raw materials had at times gone up 
about 40 per cent,, the Company had only been able to increase their 
prices by 5 per cent, This was due to sareful attention to details and 
thrcugh improvements introduced in almost every branch by their 
energetio manager, Mr, Olark. The results arising from Olympia 
Exhibition had been extremely gratifying. The whole of their new 
buildings were lighted by electricity, and all the plant in the new 
works was to be driven by the same sgency, The Company have 
entered into an agreement with the local authority to supply them 
with electricity in bulk at a special rate satisfactory to both parties, 

Mr, LAWRENCE seconded the motion, which was carried unani- 
mously, and the dividend recommended of 124 per cent. was declared, 
and Mr, E, J, Clark was re-elected as director. 


LONDON UNITED TRAMWAYS (1901), 


The fourth ordinary general meeting was held on Monday under the 
presidency of Mr, O, J. Cater Scott, | 

In moving the adoption of the Company's report, a full account of 
which appeared in cur columns last week, thé CHAIRMAN said their 
lines were in excellent working order, with one small exception of two 
miles running from the south side of Kew Bridge to Richmond, The 
resson why that line was not in good condition was that it had always 
keen the directors’ intention to reconstruct it and to convert it from 
horse to electrical power. When carrying out this work ib had been 
their intention to construct a tramway over Kew Bridge, and thus link 
up their system on the Middlesex side, To do this, however. the 
consent of the Middlesex and Surrey Oounty Councils and of the 
Richmond Corporation had to be obtained, but the terms which those 
bodies desired to impose on the Company were so onerous that the 
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Board felt that they must abandon the scheme for the moment for 
linking up the tramways, although they intended to take in hand 
the reconstruction of the line and its conversion to electricity 
at once, The action of local authorities generally in connection 
with tramways was absolutely incomprehensible. The ‘directors 
generally—he might almost say, invariably—fotind that as soon as 
they proposed to give an efficient tramway service, all. the local 
authorities rose up in arms and tried to ‘‘squeeza” the Company 
In some way, He thought that if they would only take à wider and 
less parochial view of these matters they would facilitate the course 
which the Company proposed to take, and thus enable them to confer 
considerable benefit on the areas under the jurisdiction of the local 
bodies, After paying the debenture interest and the dividend on the 
preference shares, a balance remained which would enable a dividend 
to be paid on the ordinary shares of 4 per cent, for the year, if the whole 
amount were distributed. This was despite the fact that they had 
£500,000 invested in new extensions notin operation at the date of the 
report; and there was also a very large amount invested in new exten- 
sions which were opened a little time ago, but which could not be said 
yet to be producing their maximum revenue, A dividend on the 
ordinary shares was paid last Jvly for the first six months at the 
rate of 4 percent, per annum, and it was now proposed to pay a 
dividend for the second six months at the rate of 2 per cent. per annum, 
making ő per cent, for the year; to place £10,000 to the reserve fund, 
increasing it to £15,000; and to carry forward £1,116, Proceeding, 
the Chairman said that when they had completed the works in con- 
templation they would have about 55 miles of tramways in operation, 
Of this mileage about 30 per cent, could be acquired by various local 
authorities on what were generally called ''tramway terms," and the 
remaining 70 per cent, could be acquired on what were called ‘' going- 
concern terms.” The average time which must elapse before the local 
authorities had power to acquire the Company’s system was about 20 
years, When a local authority desired to take over their tramways, 
the price would be settled by arbitration, but the directors were 
informed by the Company's legal advisers that the cost of widenings 
and street improvements incidental to constructing the lines would be 
a separate item, for which the Company would be entitled to put 
forward a claim. 

Mr. W. H. Brown seconded the motion, which was carried unani- 
mously after the CHAIRMAN had replied to a few question. 


W. T. HENLEY'S TELEGRAPH WORKS. 


_ At the ordinary meeting of this Company Mr, S, GEDGE, who pre: 
sided, said the present year could be described as their silver wedding, 
bacause the Company was incorporated in 1880, and though they 
were now in a sound position, the Company for the first seven 
years paid no dividend at all. It was not until 1892 that they were 
able to turn the corner. They had received during the past year 
a record amount of orders, exceeding by about 10 per cent, the previous 
highest amount. The profits were not now quite so large as they used 
to be, thus rendering economy necessary. Notwithstanding the 
depression in trade, the orders received during the current year were 
larger in proportion than this time last year. Keen competition, and 
the growing requirements of the business, had rendered it necessary for 
them to enlarge their works, and to meet the expenditure they had 
issued new debenture stock, the whole of the expense of issue having 
been charged against this year’s accounts. The accounts showed a 
profit of £50,099, which, after the payment of debenture interest, 
making allowance for depreciation, etc., and including £26,511 
brought forward, made £66,698, After paying a dividend on the 
ordinary shares of 15 per cent,, £22,698 was carried forward. 


a 


BRITISH ENGINE, BOILER, AND ELECTRICAL INSURANCE. | 


At the annual meeting of the shareholders of this Company the 
CHAIRMAN (Mr, Longridge) remarked that, while the careful invest- 
ment of their capital and their reserve funds would afford ample 
monetary security to the insured, it was estimated in their particular 
line of business that efficiency of inspzction should be maintained, 
and that this object had been attained was proved by the fact that 
during 1905, as in many previous years, no boiler under the Company’s 
~ Inspection had exploded ; indeed, no boiler h:d ever yet exploded for 
which the Oompany’s certificate had been issued. Payment of a 
dividend of 3s, per share, with an additional ls, per share as bonus, 
was authorised, 


BUENOS AYRES GRAND NATIONAL TRAMWAYS, 


An extraordinary general meeting was held on Tuesday, March 6, 
Mr. J, Irving Courtenay in the chair, to consider the confirmation as 
a special resolution of the resolution which was passed at the extra- 
ordinary general meeting heid on the 19th ult, for approving the 
Company's Bill in Parliament, and authorising the directors to proceed 
with its promotion, with a view to obtaining an Act in the terms 
thereof, su!j:et to such alterations as Parliament may be pleased to 
make therein. 

The CHAIRMAN, in propcsing the resolution, stated that the whole 
subject had been thoroughly thrashed out by circular and at the 
meeting held on the 19th ult, The enormous majorities of votes given 
by the shareholders of all classes on that occasion in favour of the 
directors’ proposals, as set forth in the Bill, clearly showed that, with 
one or two exceptions, the whole of the shareholders were practically 
of one mind in supporting the directors’ policy of reorganising the 
Company's capital, 

Mr. N. Q. Burca seconded the motion, which was declared carried 
by 16 to 2, but the chairman demanded a poll, | 

A special meeting of the '' A" first preference shareholders followed, 
at which the resolution was again submitted, The scheme was strongly 


opposed on the ground that what was proposed was a confiscation of 
the shareholders’ rights, | 

The Sorrcrro& (Mr, Paine), in reply, stated that the capital of the 
Company could not be reduced without the ordinary shareholders’ 
consent. They would not, however, give their consent, because they 
knew what the value of the property was, and that there was no 
reason for reducing the capital, 

The CHAIRMAN declared the motion carried by 19 to 5, but again 
demanded a poll. | | 

Special meetings of the *'B” first preference shareholders, the 
second preference shareholders, and the ordinary shareholders were 
held subsequently, and the resolution was carried in each case on the 
show of hands, but a poll was demanded on the part of the Board at 
the various meetings, The result of the polls was subsequently 
announced at the offices of the Company, a large me jority in favour of 
the resolution being recorded in every case, 


NORTHALLERTON ELECTRIC LIGHT AND POWER. 


The annval general meeting of the above Company was held last 
week, Mr. Frank Fairbank presiding, in the absence of Mr. John 
Hutton, the chairman of the Company. 

The report and accounts were dealt with in these columns last 
weck, and on being put to the meeting by the Chairman were 
unanimously adopted. 


. COUNTY OF LONDON ELECTRIC SUPPLY. 


The report for 1905, to be presented at the meeting on the 12th inst. ; 
States that the capital expended during the year under review in 
respect of the Company's London districts amounted to £82,380, 
making the total expenditure on account of those districts up to 
Dec, 31 last £1,465,973. The revenue balance from last account waa 
£4,851, to which must be added balance from revenue account of the 
past year, after deducting generation and distribution costs, rents, 
rates, taxes, weges, directors’ fees, general establishment and other 
charges, and proportion of salaries, £91,797, making a total available 
balance for the year of £96,648, It is now proposed to carry to 
reserve for depreciation, repairs, renewals, etc., £20,000, and to 
pay a further dividend on the ordinary shares at the rate of 
6 per cent. per annum, making 5 per cent, for the year, leaving 
a balance of £4,181 to be carried forward. The balance of the instal- 
ments on the £150,000 44 per cent. second debenture stock issued in 
October, 1904, was received during the year, The profits derived from 
the Company’s London stations for 1905 amounted to £102,391, against 
£92,780 for 1904, being an increase of over 10 per cent. for the year, 
while the percentage of working expenses to revenue from sale of 
current fell from 45°3 per cent. to 44 per cent. The total applications 
received at Dec, 51 last amounted to the equivalent of 770,640 8-c.p. 
lamps, being an increase of 122,929 lamps for the year, as against 
118,855 lamps for 1904, Included in these figures are 1,050 users of 
motors, aggregating 9,932 h.p., showing an increase of 2,121 h.p. for 
1905, of which 1,000 b.p. is in respect of the Wandsworth station, 
The total units sold were 8,614,187, as against 7,181,809 for the 
previous year. 


HOVE ELECTRIC LIGHTING. 


The report for 1905, to be presented at the meeting on the 15th inst., 
states that the result of the year’s working has been satisfactory, and 
the net profits have increased from £11,807 in 1904 to £12,490, After 
payment of the final dividend for 1904 and setting aside the amounts 
for reserve and for maintenance and renewals fund, etc., there was a 
balance brought forward to the present year of £325, which, added to 
the net profit from profit and loss account, £12,490, makes an available 
balance of £12,816. After deducting debenture interest, the interim 
dividend at the rate of 8 per cent. paid in October last and income 
tax, there remains a surplus of £7,851. The directors propose to place 
£3,250 to the reserve fund, which will thus be increased to £38,576, 
to add £250 to the maintenance and renewals fund, and to declare a 
final dividend payable on April 12 next at the rate of 10 per cent. per 
annum, making 9 per cent, for the year, and to carry the balance of 
£965 forward. Expenditure on capital account during the year has 
amounted to £3,560, chiefly in strengthening and extending the 
Company's mains, 


METROPOLITAN ELECTRIC SUPPLY. 


The report for the year ended Dec, 31, 1905, to be submitted at the 
meeting on the 13th inst., states that capital expenditure, which at. 
the end of 1904 amounted to £1,539,582, has now reached a total of 
£1,696,007, being an increase during the year of £156,425. The: 
greater part of this sum was expended in the erection of Fisher-street 
sub-station and on other works consequent upon the sale of Sardinia-: 
street generating station, and also on further extensions of the system: 
of low-pressure distribution. Towards meeting the above expendi- 
ture, some of the securities in which the portion of the Marylebone: 
purehase money representing repaid capital was temporarily invested: 
have been sold. The sales resulted in a profit of £4,119, which has: 
been carried to a special reserve fund against depreciation of invest-: 
ments generally, The sum of £10,0C0, being part of the amount: 
awarded to the Company for the sale of the Marylebone portion of its: 
undertaking, which was paid into court pending the settlement of 
questions of title, has since been received, After deducting there- 
trom the cost of certain severance works, and giving effect to the' 
final adjastment of arbitration and other expenses, there remains s 
balance of £2,649, which has been carried forward. A considerable 
portion of the Marylebone business was taken over by the Borough! 
Council on Aug. 6, since which date further portions have from time: 
to time been transferred, At the end of the year about one-third of 
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the business remained in the hands of the Oompany. The gross 
revenue for the year, incluling that received in respest of the Maryle- 
bone business remaining in the hands of the Company, amounted to 
£269.007, as compared with £306,540 in 1904, when the whole of 
that business was included. There is, therefore, a decrease of £37,533. 
The working expenses, which in 1904 were £129,705, amounted in 
1905 to £108,725, or a decrease of £20,978. In the last session of 
Parliament the Company obtained powers to supply electrical energy 
in bulk to authorised distributors and to railway and other companies 
for purposes of traction in portions of London and Middlesex, Under 
these powers a supply of energy is being taken by the Acton District 
Councils, and negotiations are in progress with other councils and 
companies, The balance at credis of the revenue account, before pro- 
viding for depreciation, is £160,282. The directors have set aside 
£20,000 as an addition to the depreciation and ressrve fund, which 
now amounts to £236,355, carrying to credit of the net revenue 
account the sum of £140 282, This sum, with the balance brought 
forward from last account and other receipts, makes a t tal of 
£171,496. of which, aftar deductiog interest on debenture stocks and 
loans, dividend on preference shares and other charges, including 
interest paid to the Borough Council cf S5, Marylebone under the 
‘working agreement, there remains a balance of £102 219. An interim 
dividend cf 53, per share (being at the rate cf 10 pər cent. per annum) 
on the ordinary shares was paid on Aug. 8, and the directors now 
recommend a further dividend of 53, per share on such shares, making 
a toral distribution for the year cf 103. per share, or 10 per cent., 
leaving a balance of £2 219 to be carried forward. During the year 
new connections repres»snting the equivalent of 80,854 8-c p. lamps 
have been added to the Company's system, excluding S» Marylebone, 
and conn ctions representing 260,524 lamps have been trarsferred to 
the Sv. Marylebone Borough Council, leaving a total connection at the 
end of the year, also exclusive of St, Marylebone, of 607,762 lamps. 


SOUTH LONDON ELECTRIC SUPPLY. 


The report for the year ended Dc. 31, 1905, to be submitted at the 
meeting on the 14th 1nst,, states that the total receipts for the year 
amounted to £76,473, and the outgoings to £43,990, leaving the sum 
of £32,483 as gross profit earned, After making adequate allowance 
for depreciation and preliminary expenses, and making due provision 
for interest accrued on borrowed capital, there remains to be carried 


to the general bslance-sheet a sum of £22,042, | Out of this the Board - 


recommend a dividend at the rate of 4 per cent, per annum on the 
ordinary shares, carryiog forward £9,042, Ia order to protest the 
interests of the shareholders, ib has been necessary to expend a large 
sum in law costs. These have been principally incurred in opposing 
Power Bills in the last parliamentary session, the whole of the amoun: 
being charged against the year's revenue, Iç has again been necessary 
to lodge petitions against s»me of the D lls introduced in the current 
gestion, butit is hoped that the charges this year will be considerably 
less, At the end of 1925 there were connected to the Company's 
mains the equivalent of 120,412 8 ep. lamps, being an increase 
during the year of 15 412 lamps, while signed applications were then 
in E aud for a further 5,000 lamps. During the year under review the 
plant, machinery, and mains have been maintainel out of revenue in 
a high state of efficiency, The totil number of units sold in 1905 
was 10 144 995, being an increase for the year of 959,655 units, The 
increase in the revenue derived from thes» sales has not been corre- 
spondingly larger from the fact that, in order to meet the severe com- 
petition with the gas company, the Board decided on making a sub- 
stantial reduction 1n the price for lighting, to date asfrom Jaly 1 last, 
which means a rebat» t» the coasumers of about £4,000 per annum, 
The Borough Council's action against the Oompany was, in November 
last, decided in favour of the Oompany. The plaintiffs have since 
served notice of their intention to appeal, 


CAMBRIDGE ELECTRIC SUPPLY. 


The report for 1905 states that, after placing £1,743 to depreciation 
fand account, which will bring up the amount standing to the credib 
of that accouod to £4,000, the accounts of the Company show a 
balance of £5,991, which, added to £1,763 brought forward, makes 
£7,755, An interim dividend of 24 per cent,, absorbing £2,120, has 
already been paid, and after deducting debenture and other interest— 
£1,332—there remains a net balance of £4,302 available for dividend, 
Out of this the directors recommended a further dividend of 54 per 
cent,, making 6 per cent, for the year, leaving to carry forward £1,334, 


NEWCASTLE-ON-TYNE ELECTRIC SUPPLY. 


The report of the directors for the year 1905 states that, including 
£872 brought forward, there is profit of $74,653, A final dividend, 
making 8 per cent, for the year on the ordinary shares, is recom- 
mended, and £12 500 placed co depreciation account, leaving $1,554 
to carry forward. 


NEW COMPANIES REGISTERED, 


Deeside and District Electric Supply Co , Limited.—Registered 
with a capital of £10,000 in £1 shares (4,000 preference). Object: 
to acquire and carry on the undertaking known as the Calts electricity 
supply station, Registered office: 129, Union-street, Aberdeen. 

St, Helens Cable and Rubber Co,, Limited,—Registered, Feb, 28. 
‘Capital, £10,000 in £1 shares, O'jact: to acquire the business of the 
Bo. Helens Cable Oo., to adopt an agresment with Callender's Cable 
and Construction Co., the British Insulated and Helsby Oables 


capital of £2,000 in £l shares. 
street, Glasgow. 


various committees for the following increases in salary : 
Rider, the electrical engineer ; Mr, J, K. Bruce, the traffic manager ; 
Mr. J. Shepherd, the assistant electrical enginee:; Mr. C. R, Johnson, 
the assistant traffic manager; Mr, G. Dickens, superintendent of 
stores; and Mr. J, Terry, traffic superintendent. 


Limited, and Siemens Bros. and Oo., and to carry on the business of 
cablemakers, manufacturers of indiarubber goods, wire rope makers, 


suppliers of electricity, electricians, electrical and mechanical engi- 


neers, eto, Registered office: Warrington, Lancashire. 


Caledonian Electric Wire Co., Limited.—Rogistered with à 
Registered office: 65, Renfield- 


Rhondda Tramways Construction Syndicate, Limited.— 


Registered Feb. 28 by Deacon and Oo., 27, Great Georgo-sbreeb, 
Westminster. Capital, £250,000 in 2500 shares of £100 each. 
Obj:ot: to construct and equip the tramways (except those numbered 
7 and 9) authorised by the Rhondda Urban District Council (Tram. 
ways, etc.) Act, 1902, and t» electrify the existing horse tramway 
belonging to the Rhondda Urban District Council. 
registered office: W,- B. Oownie, Queen Anne’s-chambers, West. 
minster, S. W. 


Secretary and 


Liens Registered. 
Telephone Company of Egypt, Limited, London, E C, —Deed 


of acknowledgment registered Feb. 25 supplemental to a trust deed 
dated July 7, 1904, for £40,C00 44 per cent, debenture stock. 


PERSONAL. 


We invite the co-operation of our readers in the compilation of 
this column, and information from all engaged in electrical 
work of any description, both technical and commercial, will 
be welcomed. 


The Whitby Corpo:ation have increased the salary of the electrical 


engineer, Mr, King, from £159 to £175 per annum. 


Mr, Napier has received an honorarium of £20 for extra work done 


during the reconstruction of the Belfast Corporation tramways. 


Mr. S. Billington has been appointed by the Gloucester City Council 


to the post of chief clerk and accountant to the light railways 
department at a salary of £2, 10s. per week. 


Mr, Geo, T. Lucock, South Shields, has been selected for the post 


of car-shed superinteadent to the South Shields Corporation at a salary 
of £2, 103, per week, rising to £2. 15s, after three months, 


The Electrical Engineers (R, E. V.) held a very successful Bohemian 


concert at the Caxton Hall, Westminster, on Saturday, March 5, 
The proceedings were very epj»yable, and reflasted great credit to the 
entertainment committee, of which Lieut, F, J. Tolley was hon. 
secretary, 


The London County Council have approved the pcs a o 
te L] e 


The Tramway and Lighting Committee of the Johannesburg Town 


Council have recommended Mr, A. E, Gibbs as distribution engineer 
to the Council at a salary of £840 per annum, sabj:et t» his entering 
into a three years’ contract, | 
intending engineer in South Africa for Messre, W, T. Glover and Oo., 


Mr. Gibbs has since 1904 been super- 


of Manchester, the contractors for the Johannesburg underground 
cables, | 

The Education Committee have appointed Dr. Pohl to the post of 
lesturer in electrical engineering at the City of Bradford Technical 
College, in place. of Mr, Bohle, who has recently proceeded to South 
Africa to take up the duties of professor of electro-technics in the 
University of Cape Town. Dr. Pohl, who holds the degree of Dr. Ing. 
of the Technical High School at Hanover, has been engaged for some 
time past in working out several improvements for the Phoenix Dynamo 
Co, of Bradford, under the Phcenix-Pohl patents, Dr. Pohl will 
retain his practice as consulting engineer, aud will take up his new 
duties in the course of the next week, | 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Schaffhausen,—The Municipality invite tenders for electrical p'ant, 
Estimate, £45,000. 


Saviglione,—Offors will shortly be invited for the construction of 
an electric tramway, 

Rome, —The Tramway and Omnibus Co. of Rome invite tenders for 
the electrification of their lines, 

Giurgevo (Roumania).—The Municipal Authorities invite tenders 
for an electric lighting installation. 

Milan,—The Municipality will shortly proceed to invite tenders for 
the construction of two electric tramways, 

Dublin,—The Corporation invite tenders 
Particulars from Mr, F, Allan, 3, Cork-hill. ! 


Heidelberg (South Africa) .—The Municipality invite tenders for 
the electric lighting installation of the town, 

Gilingham,— The Electricity Department invite tenders for the 
annual supply of meters, Tenders by March 26, | 

Leeds,—The Corporation invite tenders for supplies to the tram- 
ways throughout the year. Tenders by March 12. 

Rosario (Argentine)—The Municipality invite tenders for the 
electii3 lighting of the town, Tenders by April 16. 

Bedford.—Tenders are to invited for the supply of 220 yards 
of rubber- insulated lead-covered and armoured cable, . 


for tramway rails. 
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Namur,—The Direction de la Traction et du Matérial invite tenders 
for electric lighting cables, lamps, cells, ete, (shortly). 


_ Valenciennes (France), —The Mayor invites offers for the installa. 
tion of low-pressüre heating apparatus for the Musée by March 10. 


Madrid.—The Direccion-General de Obras Publieas invite tenders 
for an electric railway project in Barcelona, Tenders by March 51. 


Paris,—The Tribunal de Commerce invite tenders for the recon- 
struction of a portion of the tramway track, Tenders by Merch 10. 


Bristol,—Tenders are required for direct and alternating current 
motors for hiring out to consumers. See advertisement in last issue, 


Bolton.—The Electricity Committee invite tenders for one steam- 
engine complete. Tenders by noon on March 29, See advertisement, 


Belfast,—Tenders are invited for the supply of a 400.kw, dynamo 
for the Electricity and Tramways Department. Tenders by March 19. 


Willesden.—The Urban District Oouncil invites tenders for the 
supply of 66 flame arcs for public street-lighting. Tenders by March 22. 


Loeds.—The Electricity Committee invite tenders for one or two 
sets of electric generating and condensing plant, Tenders by 10 a.m. 
on April 9, 

Stoke-on-Trent.—The Corporation invite tenders for electricity 
meters, Forms, £2. 2s. Tenders to the Borough Electrical Engineer 
by March 51. 

Bolton.—The Electricity Committee invite tenders for one con- 
tinuous-current electric generator, Terders by noon on March 29, See 
advertisement. 

East India Railway Co.—Tenders are invited for the supply of a 
transformer equipment, Apply Secretary, Nicholas-lane, London, 
E.O. Tenders by March 14, 

Stockport —Tenders are invited for the annual supplies for the 
electricity department, Apply to Mr, A. J. H, Carter, Corporation 
Electricity Works, March 15, 

Shoreditch,—The Borough Council invite tenders for annual 
supplies, including ironwork, lighting cables, and fittings. Tenders to 
ihe Town Clerk by March 15. 

Madrid.—Tenders are invited for the construction of an electric 
tramway. Guarantee, £140. Tenders to the Direccion-General de 
Ob-as Publicas, Madrid, by April 5. 

Barcelona (Spain).—Offers are invited for acquiring a tramway 
concession for a period of 60 years. Direccion-General de Obras, 
Paoblicas, Madrid. Offəra by March 51, 

Namur,—Tenders are invited by the Soxóté de Gaz, Avenue Prince 
Albert No, 15, Namur, for the rebuilding of the electric generating 
station, mains, etc. Tenders by March 20. 

Middleton.—Tenders are invited for the supply of 1,000 yards of 
electric cable, Specifications may be obtained from the Borough 
Electrical Engineer, Tenders by March 13. 

Erith,—The Urban District Council invite tenders for the supply of 
stores for the electricity department for six months, Tenders by 
March 12, Electrical E3gineer, High strest. 

Norwich, — Tenders are invited for rubber-covered wires and 
accessories, underground cables, and incandescent lamps, Tenders 
by 10 a.m, on March 19, See adve:tisement. 

Cairo,—The Director-General of Ports and Lighthouses invites 
tenders for carrying out an electric light installation on board H.M S. 
'! Aida” at Alexandria, Tenders by April 30. 

Johannesburg,—The Town Council invite tenders for the supply, 
free at their stores, of 350 street lamp fittings, 50 stays, and 600ft. 
gas barrel, "Tenders to the Town Olerk by March 531. 

Barnes,—The Urban District Council invite tenders for condenser 
plant and water-tube boilers, etc. Mr, C. S. Davidson, electrical 
engineer, High-sbreet, Mortlake, S.W, "Tenders by March 12. 

Caen (France).—The Préfecture at Oaen invite cffers for laying 
and working a tramway system by machanical means, Offers are to 
be made to the Préfecture du Calvados, Caen, Tenders by June 1. 

Warrington.—The Borough Council invite tenders for high and 
low tension cables, also for the erection of a sub-station in Greenall's- 
avenue, Apply to the Electrical Engineer, Tenders by March 13. 

West Bromwich.—The Corporation invite tenders for the supply 
of (a) one 400-kw. turbo-generator and (b) alterations and additions 
to exhaust pipes, Tenders by noon on March 19, See advertisement. 


Briton Ferry,—The Urban District Council invite tenders for the 
supply of sub-station switchboard, feeder and distributor cables, etc, 
Tenders by March 26. H., Lewis Fietcher, Prudential kuildings, 
Cardiff, 

Edinburgh.—Tenders are invited for the annual supply of arc lamp 
carbons, cast-iion pavement boxes and cast-iron pip:s, electricity 
mete.s, hcuse service fuse boxes, and bitumen. Tenders to the Town 
Clerk by March 12. 

Ghent.—M, Vanderliaden, Rue Platteau, will receive offers for the 
electric lighting and installation of telephones, eto., in the D oterio- 
logical Institute and in the Iastitute of Mdicine at Rae Kluyskens, 
Tenders by March 17. 

Greenock.—The Corporation invite tenders for the supply and 
delivery of two direct-current steam generators of 750 kw. each ; one 
500-kw. direct-current motor generator. Tenders by March 15, See 
advertisement in last issue, 

Sunderland,—The Ocrporation invites tenders for one 750-kw. 
triple-expansion engine direct coupled to three-phase generator 5,000 
volts, with exciter, one 300-kw. static transformer, and two portable 
air-compressors, Tenders by noon on March 30. 

London County Council,—The London Oounty Oouncil invite 
tenders for the supply and erection of high and low tension switch- 


gear for certain of the Council's sub-stations, Tenders by 10 a.m 
on Mareh 27, Full particulars in advertisement columns, ] 

Great Yarmouth.—Tenders are invited for the installation of 
electric light in the new Lichfield-road Schools, Southtown, for the 
Education Committee, Tenders to be delivered at the offices of the 
Committee, 28, South quay, Great Yarmouth, by nocn on March 20, 

Lambeth,—The Guardians invite tend:rs for the periodical cleaning 
of the boilers and other plant at their various establishments for three 
years from Lady Day. Forms of tender on application to Mr. W. 
Thurnell, clerk, Brook-street. Kennington-road, S.E, to whom they 
must be returned by March 13. 

Epsom, —The Asylums Committee of the London County Council 
invite tenders for the installation of electric lighting and power 
(excluding generating plant) at ih» Long Grove Asylum, Epsom, now 
in courte of erection. "lenders to the offize of the Committee, 
6, Waterloo-place, London, S, W., by March 26, 

Brussels —The Administration des Ponts et Ohaussc2s, Rue de 
Lovain, 38, invite tenders for the electric lighting of the new State 
school of medicine at Cureghen, Oshier des charges, No. ll, price 
1:80fr, ; plans, 25'90fr.; estimate, 48,000ír. ; guarantee, 4,800fr, 
Particulars may be obtained from M, Gevaert, at the above address, 
Tenders by March 16, 

Brussels.—The Direction des Ponts et Ohaus: 63s, Rue de Louvain, 
38, invite tenders for the electric lighting of the new art school in 
Cureghen. Estimate, 48,000fr. (£22,400) and guarantee, 4 800fr. 
(£240). Form of tender No, 11 (price 1 80fr.) and plan (price 25 90fr. ) 
may be obtained from Mu é3 Oommercial, Rue des Augustines, No. 15, 
Brussels, Tenders by March 16. 

Chester,—The Oorporation invite tenders for the construction, 
alteration, and electrical and general equipment of tramways, and new : 
length of track in car-shed. Specifications, etc., may be inspected on 
and after March 12 on application to the City Surveyor or the City 
Electrical Engineer on payment cf £3, js Terders to Mr. J. B. 
Dickson, town clerk, by Ma-ch Sl. 

Sydney (N.S. W.). —The Council invite tenders for the supply and 
erection cf (A) boilers, automatic stokers, pipework, etc,; (B) turbo- 
alternator, sub-station mach‘nery, switchboards, etc. Corditions may 
be obtained from Messrs, Preece and Cardew, 8, Quen Aune’s-gate, 
Westminster, cn deposit of £5. 53, which will be retu'ned on } eceipt 
of a bona fide tender, Tenders by May 1. 

Bilston,—Tendeis are invited for the electric lighting of new schools 
now keing erected at Stonefield, Bilston, for the Bilston Education 
Ccmnittee, in accordance w.th plans and specifi:ations prepared by 
Messrs. Bailey and McConnall, architects, Bri¢ge-street, Walsall. 
Tenders to Mr. F. M. Oooper, secretary to E ucation Committee, | 
Education Office, Towa Hall, Bilston, by 12. noon on March 12. 

London, S W.—Th3 London County Council invite tenders for tl e 
manufacture, supply, and delivery of s;ven electrically-operated car 
traversers, Pe:sons desiring to submit tenders may obtain specifica- 
tion, drawings, form of tender, and other particulars at the Oouvty 
Hall, Spring-gardens, S.W., upon payment to the Cashier of ihe 
Council of £2 for each specification, Tenders to the Olerk by 10 a.m. 
on March 20. | 

Swindon.—The Corporation invite tenders for ih» supply of the 
following initerials dunng 12 m mths ending March 31, 1907: elec- 
trical and trem way equi, mnt sccestories, fase and service boxes, eto. ; 
incandescent glow lamps ; cables ; lubricating oils and grease ; aicect- 
current meters. Specifications, etc , may be obtained frcm the er gi- 
neer and manag r, Mr, J. G. Griffis, E'ectriciry Works, Swindon. 
Tenders to the Town C.erk by noon on March 12, 

Antwerp.—The municipal authorities invite tende:s fır the 
installation of electric light in the new Flemish Theatre, The 
specificaii mm (cahier des charges) relating to the contrach may le 
obtained from the Hô:el de Ville, Antwerp. Tenders should be sert 
in sealed registsred envelopes, addressed to the Oollége des Bourg. 


. mestre et Echéving de la ville d’Auvers, and should reach the Hotel 


de Ville by March 19, A deposit of 7,000fr. (£280) is required to 
qualify any tender. 


RESULTS OF TENDERS. 


South Shields,— The tender of Brunt ani Oo., of Burton-on-Trent, 
for uniforms for the tramway staff is recommended for acceptance, 

Derby.—The Town Council have accepted the tender of Messrs, 
Milnes, Voss, and Co. for the supply of four single-deck cars for the 
sum of £2,232, s 

Wemyss Tramways,—Cor tact for rollirg stock, overhead equip- 
ment, and cables (riae miles) for the above tramways has been placed 
with Bruce Peebles and Co. 

West Ham —Ths Borough Council have accepted the tender of 
Willans and Robinson, Viscoria Works, Rugby, at 87,411. for a 
Willans and Robiason turbine aad a Dick-Kerr gere ator, . 

Darlington,—The off-r of the Tudor Accumulator Os, concerning 
the maintenance cf the traction battery so as to give 450 amperes; for 
one hour, with a final voltage of 1"7 per cell, has been ascepted. 

Burnley.—The Tramways Committee recommend tho acceptance of 
the tenders of J. Brown and C»., of Sheffield, for 10 tons of 52in, tyres 
ab £15, 103, per ton and four tons of 21in. tyres at £18 per ton. 

Wigan,—The offer of the Pemberton Oolliery Co. to supply tle 
Pemberton electricity station for a period of three months with Wigan 
4ft, slack as required, at 6s. 31, per ton delivered, Las been a: cspted, 

Nottingham,—The Guardians hive accepted the tender cf W. J. 
Furse and Oo., Traffic-street, Nottingham, for the supply of 1000 
Royal Ediswan 16-c.p. 209-volt elecitic lamps, for the sum of £45, 
18s, 6d. | 

Manchester.—Tho Corporation Electricity Department have placed 
the following order with Brace Pesbles and Oo,; Peebles-LaQour 


motor-converters, 6,000 to 500 volts, 50. periods—four 500-kw. sets 


and five 250-kw, sets (repeat order). 

Recent Contracts,—Messrs, T. Piggott and Oo, have recently 
obtained orders for the following: riveted steel pipes, 65in. and 78in, 
diameter, for export ; 12 riveted steel leaching vats, 50ft. by 25ft., for 
West Africa ; cast-iron steam-pipes for Birmingham electric power 
station. 

St. Marylebone.—The following tenders have been raceived for 
wiring and fitting the installation for electrically lighting 19 and 20, 
York-place, Baker-street, the new offices for the electricity depart- 
ment :— 

Pinching and Walton .nceccococassssorsccrorsersesetsnsase S191 O 0 


Barlow Bros: Aire eren e ree Vini dica welscul EE EA =m 117 0 0 
Fo BrOW isasara S A LAE . 11210 0 
R, S, Roberbson* ............ ee UP MN PEN ~ 88 0 O0 


* Recommended for acceptance. 

London County Council.—The tenders of J. G. White and Co, 
and Dick, Kerr, and Co., amounting to £141,399 and £238,045 
respectively, have been accepted for the road work in connection with 
the reconstruction for electrical traction of the first section of the 
northern lines—the branches between Shoreditch and Stamford Hill 
and between Bloomsbury and Poplar. The Highways Committee 
1e:ommend the acceptance of the following tenders: Hurst, Nelson, 
and Co., Motherwell, 150 100f-covered car bodies, £63,525 ; Mountain 
and Gibson, Bury, trucks of the cars, £18000; and the British 
Westinghouse Electric and Manufacturing Co., London, electrical 
equipments and the assembly of the cars, including the supply of 
electromaguetic brakes, £43,500, - | 


BUSINESS NOTES. 


TRACTION. 


Ardrossan,—A meeting of ratepayers was held last we2k to further 
the promotion of the Ardrossan district tramway sch sme, 
Leeds,—An alarming incident occurred on Wednesday last, when a 


tramear was found to be on fire, the underneath portion of it blazing 
freely. 


Dundee,—The members of the Recreative, Social, and Benefit 
Club in connection with the city tramways staff held an ** Ay Home" 
last week, | i 


Sunderland,—At a meeting of the Electricity Committee it was 
resolved to reduce the price of current to the tramways from 131, 
to 144d, per unib, 

North London Trams,—Electric trams have started running 
direct from Alexandra Palace to Finsbury Park, and also to the 
terminus af Wocd Green, 


Saltcoats (North Ayr).—A public meeting of the inhabitants was 
hald last week, when resolutions in favour of the proposed tramway 
scheme for the North Ayrshire district were carried, 


Gatehead,—An inquest was held respecting the death of a child 
who was run over and killed by a tramcar. The jury returned a 
verdict of accidentally killed, and that no blame was attached to the 
mctorman, 


Rangoon,—A company is being formed to construct an electric 
tramway to Rangoon in Burma. A central station with plant for 
the provision of 2,900 kw. of electrical energy is being laid down for 
a length of track equal to 284 km. 


Newcastle-on-Tyne.—The Tramways Committee of the Corpora- 
tion on Wednesday paid a visit to the car-sheds at Byker, where they 
inspected two cars that have, by way of experiment, been fitted with 
covered decks for the purpose of the workmen’s traffic, 

Bournemouth,—A board of Trade inspection was recently held with 
& view to sanctioning an increased speed over some of the routes, 
Such speed is at the present time limited, and it has been found in 
actual practice that the rate of lccomotion could be accelerated. 

Rhondda Valley,—The Rhondda Valley Tramways Construction 
Syndicate has been formed for the purpose of constructing and 
equipping tramways in the Rhondda Valleys authorised by the Act of 
tne Urban District Council passed in 1902, The capital is £250,000, 

Rotherham.—The Tramways Committee recommend that the 
extension of the Fitz william-road section of the tram way system would 
allow the work t» be carried through under the best conditions. No 


additional cars or generating machinery are required. The estimate 
of cost is £6,658, 101. 51. 


Wanstead (Essex).—In reply to an inquiry from the West Ham 
Corporation as to whether Wanstead Oouncil would take any sbeps 
towaids providing tramway communication between the West Ham 
line in Woodford-road, Forest Gate, and Wanstead, the Council replied 
that they have no desire to do so, 

Darlington, —At the lash meeting of the Town Council it was 
reported that the revenue for the respective tramcar routes during 
January was as follows: Harrowgate-hill and Eastbourne, 179,614 
passengers, £562. 5s. 53d.; Occkerton and Bank Top, 44,822, £140, 
193. 44d.; Haughton, 14,991, £52, 6s. 9d. 

Brighouse,—The Town Oouncil, after an animated discussion, gave 
their assent, at a meeting last week, to the proposals and recommenda- 
tions laid down by the West Yorkshire Tramways Co., who propose 
conniciiog Huddersfield with Halifax by a system running between 
Rastrick, Brighouse, Elland, and West Vale, 


Tessin (Switzerland).—It is reported that the electrification of the 
line which traverses the Valley of Maggio from Locarno to Bignaseu is 
advancing rapidly, The line is 25'7 km, in length, with a maximum 
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of gradient of 33 per cent, The cars will each be equipped with four 
motors of 40 h,p., and worked by single-phase current. 


Taunton (Somerset) —With reference to the petition signed by 
1,200 inhabitants of Rowbarton asking for extension of the tramways 
into their district, the Taunton Electric Traction Co. have replied 
stating that the Town Oouncil’s restriction is a stumbling block in 
the way of giving effect to the wishes of the inhabitants, 

Dover.—At a meeting of the Town Council complaints were made 
as to the bad condition of part of the London-road. Ib was stated that 
the bad condition of the tramrails caused the cars to make a noise 
like thunder in passing over them. The removal of a set of points 
and other alterations to facilitate vehicular traffic were suggested, 


Manchester,—The drivers and conductors of the Manchester 
tramears have threatened io come out on strike in the event of the 
committee of the Corporation refusing to grant an applieation that 
they shall be paid at the rate of time and a half for all Sunday labour, 
instead of, as hitherto, time and a quarter for all hours over 54 per 
week, 


Huddersfield.— In June last the Corporation passed the following 
resolution: ''That all drivers who have runaway cars, or who lose 
control, be dismissed if it be afterwards found that the brakes were in 
good order.” This regulation has been pub into force in the case of a 
man named Spencer, who was the driver of a.car in a recent tramway 
accident, 


Warrington, —The town clerk has reported that he had agreed with 
the London and North-Western Railway Co. for the maintenance and 
periodical renewal of the Wilderspool level crossing for the sum of £60. 
He further reported that he had received the new regulations of the 
Board of Trade regulating (1) the use of electrical power on the tram- 
ways and (2) the Stockton Heath Light Railways. 

Halifax.—At a meeting of the Tramways and Electricity Com. 
mittee last week consideration was given to the estimates to be 
forwarded to the Finance Committee. The profits on the tramways for 
the year ending March 31 are estimated to be £2,245, as against 
£990 actually realised the preceding 12 months, There is a reserve 
fund in connection with the tramways of over £8,000. | 

Cardiff —A serious block to the tramway traffic oscurred on 
Monday through a collision between an electric car and a trolly. 
At the time of the collision the car was proseeding to town at a slow 
rate, being within about five yards of the compulsory stopping place, 
but the driver was unable to pull up in time to avert the accident, 
owing, it is supposed, to the greasy nature of the rails, 

Paddington,—At the last meeting of the Borough Council a letter 
was read from the Board of Trade intimating that the Harrow-road 
and Paddington Tramways Oo.’s plans respecting the mode of 
reconstruction and the posts and brackets had been approved by 
the Dapartment, except that approval had been given to the use of 
Thermit welded joints in eubstitution for the joints shown on the 
plans. 


Trafic Receipts.—The recent receipts of some of the principal 
foreign lines are as follows: Havana Electric Railway, for the week 
ended Feb, 18 —increase £1,280; Brisbane Electric Tramways, receipts 
for February amounted to £9,775—increase £83; Electric Traction Co. 
of Hong Kong, receipts for the week ended March 3 show an increase 
of £298 on the corresponding period ; Buenos Ayres Electric Tram- 
way, increase £256, 

Derby.—The receipts of the Corporation tramways during the four 
weeks ended Feb, 21, 1906, were £2,646, being an increase of £335 as 
compared with the corresponding period last year. The Glasgow 
Numerizal Printing Co, having intimated an increase in their price for 
the printing of tram tickets from 181. to 24d, per 1,000 tickets, the 
committee have accepted the tender of the Ball Panch and Printing 
Co. for the supply of tram tickets for a term of two years at 124, per 
1,000. E 

Hanley (Staffs), —Às a protest against overcrowding, Mr, Norman 
Myott, a to:icitor, cf Hanley, refused to pay his fare while a passenger 
on a Potteries elestric tramcar, because the car was overcrowded. He 
told the conductor that he would pay the fare if thé conductor com- 
plied with the by-laws with regard to the trams, He was summono]l 
lash week, and the magistrates thought that anyone who rode in an 
overcrowded car had the remedy in his own hands, by getting out, A 
fine of 51, was imposed. 

Stretford.—The Parliamentary Committee of the Council have 
again discussed the proposal of the Stretford and West Manchester 
1 ght railways, and have resolved that the Board of Trade be informed 
that the Council is unable to accept the Board's suggested addition to 
Clause 5 of the West Manchester order, whereby th» Council would 
be obliged to decide within three months from the date of the order 
whether they will take over railway No, 10, including the sewer con- 
structed under the railway. 

Heywood.—In connection with the completion of the Heywood 
section of the Heywcol cars, to which we referred last week, the 
Board of Trade inspector, in his report of the inspection, expressed 
approval of the track and equipment, and authorised the commence- 
ment of a service of cars, the speed between th» Market-place and 
railway bridge to be eight miles per hour, and from the railway bridge 
on to Hopwood 10 miles an hour. Immediately after the inspection 
the cars commenced to run for traffic, 

Dewsbury.—For some months negotiations have been proceeding 
between the Dewsbury, Ossett, and Soothill Nether local authorities 
and the Wakefield and District Light Railways Oo, respecting the con- 
struction ^f electric tramways between Dewsbury and Ossetb, vid 
Soothil N:ther. A joint committee of the three authorities has 
had a drafi agreement under consideration, and generally this has 
ben spproved. It is believed that a final settlement will be come 


to shortly, and the work of construction taken in hand by the 
company, "M 
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Audenshaw,—At a recent meeting of the Disbrict Council the 
clerk read a letter from the Board of Trade enclosing draft regulations 
increasing the allowed speed of cars along Manchester-road and 
Droylsden-road to 16 miles per hour. It was resolved that the Council 
have no objection to the proposed increase of speed ; that the clerk 
write to the Manchester Corporation, pointing out that the bridges on 
Audenshaw-road will be shortly completed, and asking that the con- 
struction of the tramway should be proceeded with immediately on such 
completion, 

Fenton,—At a meeting of the Urban District Council a memorial 
was received asking the Council to take steps to stop the intolerable 
nuisance caused by the bumping and loud rattling of many of the 
tramcars, The Chairman said that a committee had been appointed 
to prepare by-laws for the approval of the Board of Trade, which 
would increase the power of local authorities and place them in a 
position to deal with the nuisance. Until the by-laws were prepared 
and sanctioned by the Board of Trade the Council could not do much 
more than protest, 

Fife,—The Kirkcaldy District Oommittee (Fife County Oouncil) 
have agreed to give their consent to the Dunfermline District Tram. 
ways provisional order on condition that Kirkcaldy district obtain the 
same ternis in the matter of the construction of the tramways as those 
obtained by Dunfermline district, With reference to the suggestion 
by the District Committee that granite setts should be used for the 
causewaying in connection with Wemyss tramway scheme, à letter was 
read from the Bcard of Trade stating that they approved of the laying 
of whinstone setts. 

Football Match.—On Wednesday, Feb. 21, the annual football 
. match between the Reading Corporation Tramways and the London 
United Tramways Co. took place on the Elm Park football ground, 
Reading. The game resulted in a victory for the Reading Corporation 
Tramways by three goals to one. Both teams were entertained toa 
substantial repast by Mr, Councillor A. H. Bull (the chairman of the 
Tramways Committee) after the match, and, in the absence of Mr, 
Bull, Mr, Walter Binns (the general manager and engineer of the 
tramways) presided, 

Swinton.—The Electrical Construction Oo. are rapidly pushing 
forward with the laying of the track for the Mexborough, Swinton, 
and Rawmarsh tramway, and whilst the work at the Rawmarsh end 
- is in an advanced stage of progress, operations this last week have 
been commenced in various parts of Mexborough, the work being done 
in sections, in order to study as far as possible publie convenience, 
At Swinton much of the track is already laid, and the alterations 
necessary at the Midland Railway and canal bridges are being carried 
out, Ultimately, with the completion of the line, tramway connection 
from Mexborough to Sheffield will be assured. 
= Wigan.—The following notice of motion was down for consideration 

ab the Council meeting on Wednesday, the 7th inst.: ''That the 
by-law headed ‘Disabled Cars’ be repealed, and the following sub- 
stituted: ‘If at any time a car becomes disabled or in any way 
injured or becomes from any cause unable to proceed, the passengers 
shall, upon the request of the conductor, leave the same, and if such 
passengers shall have paid their fares they shall be entitled to demand 
the return of fares paid, or the portion thereof representing any stage 
not completed at the time that such car became so disabled, injured, 
or unable to proceed. No person shall, except with the leave of the 
conductor, enter a disabled or injured csr,’ " 


Hastings.—The Oouncil have agreed, on the recommendation of 
the Tramways Committee, to give their consent to the extension 
of certain passing places in connection with the tramway system on 
condition that the tramways company first shift the double line in 
Ore Village. The Railways and Tramways Committee of the Town 
Council have received from the Board of Trade a copy of regulations 
and by-laws in regard to the use of electrical power under the pro- 
visions of the Hastings Tramways Acts, The regulations, etc., have 
reference to the fitting, etc., of motor carriages, speed limits for such 
carriages, the working and use of the electrical apparatus, ete., and 
compulsory stopping places for the carriages, eto. 


Over-Bridge Tramways. — According to the parliamentary 
correspondent of the Tribune, the Duke of Rutland, in support of 
his case against the London County Council's over-bridge tramway 
scheme, was to move in the House of Lords yesterday for a return 
showing the dates of the construction of Westminster Bridge and the 
Thames Embankment, the sources out of which the funds were 
supplied, and the public bodies to whom the exesution of the works 
were confided. His Grace’s contention is that these works were 
“not carried out by the representatives of the people, bub at the 
expense of the State, and that therefore Parliament has specially 
placed upon it the obligation of preserving their amenities to the 
people. 

Leicester, —The report of the Tramways Committee shows that during 
1905 nearly 26,000. 000 passengers had been carried, and the total receipts 
amounted to £109,540. Oatof this sum £63,827 had been paid for work- 
ing expenses, leaving a total gross balance of £45,712. The balance 
had. been disposed as follows: £21,825 had keen paid as interesb on 
capital and £12. 1s, 7d. as income tax, carrying a balance of £24,727 
to the appropriation account, Of that sum £10,664 was paid to 
the sinking fund, leaving a net balance of £14,063, which it was 
purposed putting to the reserve fund for extraordinary renewals and 
repairs, This would bring the reserve fund up to £27,558 and a 
sinking fund to £35,768. The net profit made during the year was 
£14,000. 

South Shields,— It has been decided by the Tramways Oommities 
of the Corporation to recommend the Town Council that the wages cf 
the motormen on the new electric system should commence at 27s, 6d, 
per week, rising to 30s, after 12 months’ service. Those of the con- 
ductors, itis proposed, should begin at 25s, and rise to 27s. 6d., and it 
is recommended to engage two ticket inspectors at 30s, rising to 


32s, 6d., and one chief inspector at 38s. 6d. Messrs, John O. Scott 
and Co,, of Newcastle, offered 65s. per ton for the whole of the old 
trams, rails, bolts, fish plates, etc., and the tender is recommended for 
acceptance. It has been decided to advertise for tenders for the supply 
of 10 additional cars, and the committee reports in favour of advertise- 
ments being allowed on the trams, . 


Lancaster.—At a meeting last week, the Council replied to a com. . 
munication from Messrs, Walter J. Kershaw and Oo. to the effect that 
they are not prepared to entertain the company’s cffər to take over on 
lease the tramways in the borough belonging to the Corporation, but 
that they would be prepared to negotiate terms upon which they 
might acquire the undertaking of the Lancaster and District Tramways 
Oo. It was also reported by the Chairman of the Tramways Com: 
mittee that he had arranged with Messrs. Robert W. Blackwell and 
Oo. for the final settlement of their claims against the Corporation 
upon payment to them of the cheque passed by the committee in their 
accounts, and also for the withdrawal of the claim submitted against | 
Messrs, Blackwell on behalf of the Corporation upon payment by the 
contractors of the sum of £100. | 


Glasgow.—The extension of the Corporation tramway system from 
Barrachnie to Baillieston was opened for traffic last Friday, The 
termini of the new route are Baillieston in the east and Paisley Oross 
in the south-west, the distance between there points being about 12 
miles, The fare is at the rate of $d. per half mile, taking the journey 
in 4d. stages, and 1d, for two miles, taking it in longer stages, 
Negotiations are, it is stated, at present going on between a group of 
London financiers and electric engineering experts and the directors 
of the Glasgow Subway Company for a transference of 1 his undertaking 
to the former body, with a view to its electrification, If such a pro- 
posal is actually in progress. it is not unlikely that there will be a 
considerable extension of the subway, and that branches will be 
formed to connect various districts of the city. 


District Railway Mishaps,—A series of mishaps are reported to 
have occurred on this system last week. Ona Sunday one of the 
company’s electric trains entered the Wimbledon D’sbtrict Station at 
too high a rate of speed, and, the driver being unable to check it in 
time, mounted the stop-blocks at the end of the platform and crashed 
into the booking offce, a wooden erection which stands immediately 
behind the blocks. The office was completely wrecked, and one end 
of it was driven forward some yards, Another aecident occurred at 
West Kensington, As the Ealing train to the City was passing through 
West Kensington, an axle broke, and the train was brought to a stand- 
still, As the result of the accident the traffic between the City and 
Falham and Hammersmith was disorganised for several hours, 
thousands of passengers being greatly inconvenienced. | 


Middlesex.—The inquiry by the Light Railway Commissioners 
into the application by the Middlesex County Oouncil for an order 
authorising the extension of the tramways from Edgware to the 
Hertfordshire boundary by way of Stanmore was concluded at the 
Middlesex Guildhall on Friday, the result being satisfactory to the 
opponents of the scheme, Before the termination of the proceedings, 
the Commission retired for a few minutes to consider its decision, aud 
when it returned the president observed that the case had lasted some 
time, but the time had not been wasted, as the cage was obviously one 
of great importance, and had given them much food for consideration. 
On one side they had a scheme promoted by the Middlesex County 
Council to connect up their system with Hertfordshire, and on the, 
other they had a very strong local opposition and a desire to maintain 
the amenities of the neighbourhood. Such consideration might have 
to give way to public need, but the evidence in the present case of 
publie necessity was not strong enough to ratisfy them, 


London Electricity Bills,—The Holborn Borough Council have 
withdrawn their petition against the Charing Oross, West End, and 
Oity Electricity Supply Bill; and the Metropolitan Electric Supply 
Oo, theirs against the Metropolitan District Railway Bill. At 
a meeting of London Liberal members, held on Wedne:day at the 
House of Commons, Mr. Sydney Baxton in the chair, it was 
decided that the London County Council (Electric Supply) Bill 
should be supported on second reading, and the private companies’ 
Electric Supply Bills now before the House opposed, Ina few days 
the various parliamentary committees will be busy considering the 
many private Bills promoted this session seeking authority to con- 
struct new railways and tramways in London, or to vary or increase 
the powers of the gas, dcck, and other companies whose operations 
are carried on within the metropolitan area or just outside it, Some 
of the schemes put forward are of very great importance. For instance, 
the Hammersmith, City, and North-East London Bill is revived. 
This provides for the construction of a ''tube" railway along the 
route indicated in its title, the capital powers asked for being no less 
than £9,000,000. An interesting and more ambitious railway 
scheme is outlined in the London Outer OQircle Bill, in 


which powers are sought to construct a line commencing at 


a junction with the London and South-Western Railway at 
Greenford, then going on to Wembley, Hendon, Finchley, High 
Barnet, Hornsey, Wood Green, Southgate, Tottenham, Edmonton, 
Walthamstow, Wanstead, Kast Ham, and West Ham. It is intended 
to make connections frem the new line to the great trunk lines whose 
termini are in North London, aud thus bring about far-reaching 
facilities for intercom munication, Then the Baker-street and Waterloo 
Railway asks for authority to build a station at Paddington, thus 
acting as a feeder for the Great Western line, Power is also sought to 
construct a small line in Whitechapel, and to electrify the Weat 
London Railway. Special interest attaches to the proposed absorption 
of the Waterloo and City line by the London and South-Western Co. 
This is the first opportunity for an English trunk-line company to take 
over a tube railway. 

London County Council —At the meeting on Tuesday lasb a long 
discussion took place upon the recommendation of the Highways Qom- 
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mittee for an increass in the salary of Mr, J. H. Rider, the e‘ectrical 
engineer, It was proposed to increass the salary from £1,000 to £1,209 
by annual increases of £100. Much objection was raised by various 
members to the proposed increase, several of them considering that it 
was a little premature to add to Mr. Rider’s salary b. fore they saw the 
result of the large measure of responsibility which devolved upon him, 
and amendments were put forward against the committee’s motion, In 
the end, however, the amendments were defeated and the recommenda: 
tion agreed to. With this decision we are in entire agreement, and wa 
base our approval on the old adage, that '' the labourer is worthy of his 
hire," Mr, Rider has had immense responsibility cast upon him, and 
the efficient discharge of his duties has turned out in every way 
advantageous to the Oouncil, Ia several cases ho has saved the Council 
considerable sums of money, notably in the case of the Greenwich 
generating station, The taxing over by the Council of the northern 
tramways will mean almost doubling the amount of his work, When itis 
‘rememtered that Mr. Rider is responsible for an expenditure of about 
£20,000 weekly, the necessity of the matter remaining in the hands of a 
capable and discriminating officer becomes obvious, The Highways Com- 
mittee of the London County Council report that the traffi3 receipts on 
the Council's tramways for the week ended Feb. 24 amounted to £13, 549, 
against £12,091 in the corresponding week of the previous year. The 
total traffic receipts from April 1, 1905 to Feb. 24, 1906, were £554 271 
from lines worked by electrical trastion. and £134 456 from lines 
worked by horse traction, or a total of £688,727, The receipts for 
the corresponding period of 1904-5 under the sam; heads were 
£482,165, The committee further report that, subjsot to electro. 
magnetic or other special brakes being fitted to the cars, the Board of 
Trade had intimated that it would increase the present maximum 
speeds, taking into account the nature of the traffic in the various 
sections of the tramways. Some time ago an expenditure of £3,500 
was sanctioned for fitting 60 cars with these special brakes, and the 
committse now ask for a vote of £10,2CO for similarly equipping 170 
more cars. The committee also ask the Council to vote £124 750, the 
amount of tenders for the construction and equipment cf 150 cars to 
be worked on the first eleotrifel section of the northern tramways, 
which it is expected will be opened in the autumn of the present year. 
These cars will also be fitted with the electromagnetic brakes. The 
same committee recommended that Dick Kerr, and C». be allowed to 
sublet to Mr, Fitzpatrick (or to such other person or firm a3 may be 
approved by the engineer under the contract) the paving of the road- 
box covers in connection with the contracts for the construction or 
reconstruction of certain of the Council’s tramways, | 


LIGHTING AND GENERAL. 


Maidenhead,—The output for January was 28 per cent, in cx 3ess 
of that for the corresponding month of last year, | 


Weymouth.—The Corporation are negotiating a loan of upwards of 


£40,000 in connection with the borough electric lighting scheme. 
Honours,—Messts, A. P. Lundberg and Sons have been granted a 
Royal warrant as suppliers of ele:trical accessories to his Msjxty 
King Edward VII. 
Coventry.—The Town COoun:il have decided to apply for the Local 
Government Board's sanction to a'loan of £55,000 for extensions at the 
electric light works. 


Havana Electric Railway Co.—The directors of the Havana 


Electric Railway Oo, have declared a quarterly dividend of 1 per cent, 
on the preferred stock, 

Bermondsey.—The Electricity Committee are recommending the 
Council to apply for loans as follows: machinery, £1,307 ; meters, 
£700 ; mains, £13,500. 

Paddington,—The Borough Council are about to engage an elec. 
trical clerk of the works to supervise the carrying out of the electric 
light installation at the town hall. | 


Islington.—The Borough Council propose to seek a loan of £17,200 
from the London Ocunty Oouncil for the purpose of extending the 
electric arc lamp system of street.lighting. 

Lancaster,—At the last meeting of the Town Council it was reported 
that the railway company had accepted the terms for a supply of 
electricity to their new works in Lune-road, 

Rathdown.—The Guardians have appointed a committee of seven 
members to consider the question of lighting the workhouse with 
electricity, and to report to the Board on the subj :et. 

Hammersmith.—The Council electricity department are re30m- 
mending ihe rearrangement of the lighting in several important 
tho oughfares, and a number of new lamps will be provided, 

Western Telegraph Co,—The directors of the Western Telegraph 
. Oo. have declared an interim dividend of 33. per share, or at the rate 
of 6 per cent. per annum, for the quarter ended Dee. 31, 1905, 

Partnership. —The London Gazette announces that the partnership 
between S. Griffith and F, Biliotti, electrical and mechanical engi- 
neers, 8, John-street, Adelphi, London, has been dissolved by mutual 
consent, 

Ossett,—A Local Government Board inquiry has been held at the 
Ossett Temperance Hall regarding the Town Oouncil’s application for 
sanction to borrow £3,500 for the purpose of establishing an electric 
light scheme, | | 

Aberdeen.—The Council are extending the electric mains in King- 
sbreet and Ferryhill, During the month of January there were 
generated for lighting purposes 547,046 units, and for traction pur- 
. poses 196,854 units, : 

Sunderland, —Àn enquiry has been held into an application by the 
Corporation for sanction to the borrowing of £18,000 for electric light- 
ing purposes, Extensions of the works are needed in order that the 
increasing demand may be supplied, 


Hanley,—At the last meeting of the Town Council it was decided 
that similar terms for electric lighting and motive power to those 
charged in Hanley be offered to Fenton in the event of the Corporation 
supply electrical energy in the Ferton district. 


Colchester.—The output of electricity during January, 1906, was as 
follows: lighting, 85 382 units; traction, 41,420 units; used in 
generating station, 9,088 units ; number of consumers at the end of 
January, 859 ; t:t3l number of 8.c.p. lamps connected, 55 899, 


Sunderland,—A special meeting of the Corporation Electricity and 
Lighting Committee is to be held, subject to the verification of the 
figures by the borough electrical engineer, to reduce the price of elec- 
tricity to lighting consumers, so that no consumer shall pay more than 

id. per unit, ~ 

Liquidation,—Tho London Gazette announces that the creditors of 
the Orystal Palace District Electric Supply Oo. are desired to send 
their names and addresses, with particulars of their debts or claims, 
to the liquidator, Mr. James Gray, Dashwood House, 9, New Broad- 
street, London. 


Belfast.—In response to a requisition signed by the résidents in 
Fortwilliam-park, Somerton.road, Chichester-park, and a portion of 
the Autrim-road district, the Corporation have decided to extend the 
electric mains in order to supply them, The expenditure will be £4 490 
to cover the entire work, 


Stock Exchange,—Applications have been made to the committee 
to allow the following securities to be quoted in the official list: 
American Telephone and Telegraph Co.'s 55 000,0003ol, collateral 
trust 4 per cent, bonds of 1,000dol. eash, Nos. 1 to 28.000 and 53,001 
to 78,000 ; Bournemouth and Poole Electricity Supply Oo,’s further 
issue of 5,000 ordinary shares of £10 each, fully paid, Nos, 27,001 to 
30,000. | 

Bankruptcies.—Axcording to the London Gazette, a receiving order 
has been made out on creditors’ petition in the estate of G, A. Benton, 
electrical engineer, Hatherton House, Shareshill, Stafford. A first 
and final dividend of 4s. in the £ has been declared in the estate of 
A. Holmes and A, McCallum, electrical engineers, Orown Works, 
Darwen, Lanes. 


Rosario Electric Co,—This company have decided to pay dividends 
on the preference shares fər the half-year ended Dec, 31, 1905, as 
follows: on shares Nos. 1 to 12,000, 33, ner shares, being the equiva- 
lent of 6 per cent, per annum ; on shares Nos 12,001 to 20,000, 2s, 6d, © 
per share, being the equivalent of 6 per cent, per annum on the 
amount of calls as and when paid up. 


Removal,—The headquarters of the publicity department of Messrs. 
Bruce Peebles and Co., hitherto locate] in Edinburgh, have now been 
transferred to the London office of the company, 1, London-wall- 
buildings, to which all communications intended for the department 
should in future be addressed, The department, as before, will ke 
under the control of Mr, N, D. Oameron. 


St. Aunes,-—In his monthly statement showing output and progress 
of the electricity undertaking during last January the electrical 
engineer gives the following: units sold during January, 55,587 ; units 
sold to Jan. 31, 524,185; equivalent to 8-c.p, lamps connected, 
21,011; units sold per 8e p. lamp connected, 1075; maximum 
load—l'ghting 214 kw., traction 92 kw,; total number of con- 
sumers, 408. 


South Lancashire,—Our local representative says the Kearsley 


Spinning Oo, are adoptiug electricity in their new mill at Stone- 


clough. Farnworth, near Bolton, which is to contain 110,000 spindles, 

A leading Manchester colliery firm are about to introduce electrical 

appliances into certain of their mines, Two more generating stations 

for a leading company sre projected in Bolton and Manchester districts. 

Electricity will probably be the motive power at a large weaving shed 

s js built at Westhoughton, almost midway between Wigan and 
olton, 


Cannock,—For some time the Urban District Council have been 
considering what steps they should take to have carried out the 
provisional order for electrically lighting a compulsory area in 
Oannock. Subject to the sanction of the Board of Trade, terms have been 
arranged upon which the provisional order shall be transferred to the 
Shropshire, Worcestershire, and Staffordshire Electric Lighting and 
Supply Oo. The terms are that the company shall pay the Council 
£550 for the transfer, plus £25 for the Oouncil supporting the com- 
pany's Bill, The company is to supply electricity for lighting purposes 
at 44d. per unit, 14d. for power purposes, and £d. to the Council for . 
uss at the sewage farm, 


Neweastle.—The Council have adopted the report of the Watch 
Committee recommending the lighting of certain streets by electricity, 
The report has been before the Council for some time. In September 
the committee recommended that certain streets should be lighted by 
electricity, supplied from the tramways power station ; and the Council 
deferred the consideration of thereportand directed the committee to 
approach the gas company, with a view to ascertaining whether they 
would amend their terms for lighting the streets by gas. Oorre- 
spondence has ensued between the gas company. and the Watch 
Committee. As a result, the committee decided to adhere to their 
recommendation of September, which was that 180 electric lamps be 
fitted to the t:amway polesin various streets. These, at an average 
of 700 candles each, will give a totel illum nating power of 126,000 
standard candles, and will cost £1,980 per annum for all expenses, 
including the amount required annually for the interest and redemp- 
tion of £4, 500, the estimated capital expenditure on lamps, fittings, etc, 
The reduction in the cost of the existing 200 lamps will, under the 
new arrangement, amount to £900 per annum. To properly light 
the streets named with gas, 206 self-intensified lamps would be required, 
giving an illuminating power of 61,800 standard candles, and the cost 
would be £841 a year, d l | | 
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Calcutta, —The Caleutta Electric Supply Corporation report that 
the number of units delivered to consumers during the four weeks 
ended Jan, 26 were 274,128, compared with 199,288 units in the 
corresponding four weeks of the preceding year. 

Brierley Hill The District Council are asking the Local Govern- 
ment Board for power to retain the order for another 12 months on the 
ground that the light railway for whieh the Council hoped to use the 
order particularly was still in a state of negotiation. 

Croydon, —The Council have decided to carry oub the extension of 
main feeders and eub-stations referred to in a report frem the borough 
electrical engineer, at a cost of £1,898. 7s., and that an extension of 
main in St, Peter’s-road be laid as suggested by him, 

Derby.—The Town Council have decided to extend the mains from 
Deadman's-lane to the park gates in the London-road when the trench 
is opened in connection with the doubling of the tramway line in that 
ye ua disused street-lighting plants have been sold for the sum 
of £280. 

Wrexham,—The borough electrical engineer reports that in January, 
1906, there were used for tramways 11,734 units, and for lighting, etc., 
48 718 units, or a total of 60,452 units. The total in January, 1905, 
was 51,581 units. New consumers connected, two; total number of 
consumers, 208; last year, 166, a 

Italy.— We understand Messrs, Witting, Eborall, and Oo, have 
recently equipped a wool-combing mill in Italy, they supplying the 
necessary iransformers and all the electrical machinery, including 
switchgear. The supply pressure 18 three-phase 8,100 volts, and is 
transformed down to 525 volts for operating the running machinery. 


Guildford.—The Rural District Council have approved the applica- 
tion of the Urban Electric Supply Oo. to the Board of Trade fora 
provisional order under the name or title of the Godalming (extension) 
electric lighting provisional order, empowering them to extend their 
limits of supply to parts of the parishes of Godalming Rural and 
. Oompton. 


Tests on Curtis Steam-Turbines,—Owing to the highly satis- 
factory showing made during the test of the first 1,500-kw. Ourtis 
steam-turbine installed at their Wandsworth and City-road stations, 
the Oounty of London Electric Supply Oo. have placed orders with 
the British Thomson-Houston Co., of Rugby, for three additional 
turbine generators, each of the same capacity. | 

Wales, —Telephonie intercommunication between the National Oo.'s 
lines and those of the Post Office has been established in the Pontypool 
area, which includes Pontypool, Talywain, Blaenavon, Brynmawr, 
Tredegar, Rhymney, Pontlottyn, New Tredegar, Pengam, Blackwood, 
Newbiidgs, Orumlin, Llanhilleth, Aberbeeg, Abertillery, Blaina, 
Griffithsvown, Usk, Ebbw Vale, Owm, Wainllwyd, and Beaufort. 

Gloucester.— The City Council have authorised the engineer to 
prepare plans and estimates for the laying of an additional feeder main 
from the works to the railway crossing in Barton-street, and for the 
extension of the existing feeder main in Barton-street to the India 
House, a distance of about 200 yards ; and have appointed the chair- 
man, the sheriff, and two councillors t» consider the charges for the 
supply of current for public and private lighting, and to report as to 
any alterations which they may deem advisable, 

Fulham, —The third annual dinner of the staff of the borough eleg- 
tricity and destructor works was held in the King's Hall, Falham, on 
the 2nd inst,, and proved a great success, Mr, Arthur J. Fuller, the 
borough consulting and electrical enginesr, was in the chair, and 
between 80 and 90 of the staff sat down. After the dinner the tables 
were cleared, and the company evjoyed a long musical programme, 
which was interspersed with various toasts, and it was somewhat late 
when the proceedings were terminated with the usual votes of thanks 
to the artistes and caterer, | 

Burslem,—-The extension of mains to the neighbouring town of 
Tunstall being completed, and owing to the encouraging demand for 
electric light and power in the district, the electrical engineer (Mr. 
Ashton Bremner) advised that additional plant be acquired, and on 
Thursday last week the new 200 kw. Howden-Dick- Kerr generator was 
started up. A large printing works and a general engineering shop 
have entirely discarded gas-engines for electric motors, the current 
being supplied from the Corporation mains. Several of the Pottery 
manufacturéts are considering the question of electrical motive power, 


Darlington,—The units generated for lighting and power in 
January, 1906, totalled 75,042, against 57,044 units in January, 1905, 
an increase of 31'6 per cent., in addition to 59,088 units for traction, 
The number of consumers connected was 489 and of 8-c.p. Jamps 
42,287, increases respectively of 7 and 1,599 over the previous month, 
The engineer has reported that the output of the electricity works was 
now of such proportions that the economy of working would be 
improved by the installation of a condensing plant large enough to 
meet requirements for the next four or five years, which would cost 
from £1,700 to £2,000, — 

Battersea,—In our last issue we stated that the Council were 
dissatisfied with the progress of work under a contract of Messrs, 
Graham, Morton, and Oo, This should have read Messrs, Graham, 
Morton, and Oo., Limited, who were the original contracting firm, 
aud which went into voluntary liquidation and reconstruction in June, 
1905, and were taken over by Graham, Morton, Limited. This firm 
also went into voluntary liquidation on Dec, 27, 1905, and as this 
firm was responsible for the contracts we regret that the omission of 
the word ''Limited" has caused a misunderstanding, The private 
firm of Graham, Morton, and Co, are, we understand, in no way 
responsible for the delay mentioned. 

Hastings.—The borough accountant has reported to the Towa 
Council that during the seven years ended Dec. 31 last the 
sum of £1,540 was paid for the electricity undertaking out of the 
local rates ; the amount paid in respect of coal and coke duty during 
the same period was £2,619; the sum of £3,625 has been raised by 


means of general district rate towards the deficiency up to Dec, 31 
last, The capital repaid during the past seven years wes £23,065. 
ls. 3d,, the balance in hand for repayment of capital up to Dec, 31 
last was £9,409, 153. 7d.—total repayment and provision made to 
Dee, 31 last £32,474. 16s. 10d. The maximum overdraft during the 
year ended Dec, 31 last was £5,359, and the minimum £2,546. The 
overdraft has been necessary in the past owing t the deficiency brought 
forward from year to year, and because the working expenses during 
each qaarter have to be met before accounts for current supplied can 
be presented and paid. The electricity works were treated as a trading 
conjern, and the whole of the interest on the overdraft is charged to 
the undertaking. The undertaking has received no financial assistance 
from any fund other than the £3,625 previously referred to, 


Eastbourne.—The following letters have appeared in the local Presa 
concerning the relative prices of gas and electricity, together with the 
methods adopted by the gas company to obtain fresh customers: 
‘Town Hall, Eastbourne, Feb, 21, 1906, Dear Sir,—The attention 
of the Electricity and Street-Lighting Committee hss been called to a 
statement freely circulated by the gas company, from which I extract 
the following: Oharge for electric light (including meter rent)— 
December quarter, 1902, £15 03, 7d. ; March quarter, 1903, £21. 
bs, 7d.; June quarter, 1905, 23. 6d.; September quarter, 1903 
14s, 9d.—£36, ős, 5d.  Oharge for gas (including meter rent)— 
December quarter, 1903, £3. 15s. 7d. ; March quarter, 1904, £2, 
7s, 20. ; June quarter, 19C4, 1s,; September quarter, 1904, 93, 7d. — 
£7. lls. 43. This statement has also been published in the local 
Press, Oa looking through the accounts, I find that the amounts | 
paid by you for electric light for your outside lamps during the peri d 
in question were as follows: December quarter, 1902, £13, Os. 7d.; 
March quarter, 1905, £9. 15s, 7d. ; June quarter, 1908, 2e. 6d.; 
September quarter, 1903, 143. 94.—£25. 153, 5d.; or £11, 10s, less 
than the amount stated by you, The committee realise that the object 
of the gas company in publishing this statement is to prevent the use 
of electricity and tə encourage the consumption of gis, but they are 
quite at a loss to understand your otjsct in giving ihe gas company 
not only inaccurate information, tus liberty to publish it. I am to 
add, too, that, of course, the Corporation has no opportunity «f 
che:king the figures as to the cost of gas, and tkey observe that 
although you point cut that the charge for electric light fcr 
outside premises has been reduced from 641. to 44d. per Board 
of Trade unit (a reduction of 31 per cent.), and the charge of 
gas from 2s, 10d. to 2s. 8d. per 1,000 cubic feet (a reduction «f - 
6 per cent.), you do not make it clear what the charges would be at 
the existing rates, As the committee intend to publish this informa- 
tion, they instruct me to give you an opportunity of makivg any 
observations you think proper.—You's tai h/nly (signed), JOHN - 
ALLcocK, Borough Accountant. To Mr. Henry Evenden, Oornfield- 
terrace. Eastbourne,” ‘' London House, Oornfield-terrace, Eastbourne, 
Feb. 22,1906. Dear Sir,—I am in receipt of ycur communication in 
regard to the publication of the comparative cost of electric light and 
gas of my outside lamps, and beg to thank you fcr the same. Ia 
reply, I have to tell you that the whole affair is far more annoying to 
me than it can possibly be to you, inasmuch as I have never given 
any sanction to the gas company to publish such figares, which were 
got out by me asa matter of business for a fellow trader in another 
town, and thinking they might be of interess to the gas company— 
but certainly not to make any use of—I allowed them t» be taken 
away to be shown to the manager. The published leaflet also purports 
to be a signed document from me, which is à misrepresentation— to 
call it nothing stronger —as I never sent or gave any signed statement, 
and I myself now hold and ean show you the original paper got out 
showing the account as ib is, including the clerical error you point out, 
I also hold a letter of apology from the secretary of the gas company, 
being the outcome of the very strong representation I made to him on 
the subject directly I heard of what had been done, and have had 
farther telephonic explanations, etc., from him, I in no way 
associate myself with the action taken by the gas company, and wish 


-it to be distinctly understood that never for a moment was there the 


slightest thought on my parb that the showing of a few private figures 
would lead to such a controversy,—Agaia expressing my sincere regret 
at the occurrence of this unfortunate affair, I am, dear sir, yours 
faithfally (signed), HENRY EvENDEN." ‘Tha progress of the under- 
taking is reported as follows for the quarter ended Dee, 51, 1925: 
Units sold private, 511,089 (1904, 275,914) ; units sold power, 15,163 . 
(7,731) ; units sold public, 54,071 (50,4355) ; units used on works, 4,750 
(5,669); units ussd on external system, 81,797 (69,508); units 
generated, 466,870 (405,250) ; lamps connected, 5,607 (2,147) ; lamps 
connected to date, 79,184 (70,095); consumers connected, 53 (29); 
consumers connected to date, 1,051 (951). 


PROVISIONAL PATENTS, 1906. 


FEB. 26. 


4619, Improvements in current collecting devices of electric 
tramways and railways. William Herbert Turner and 
Rowland Edward Dixon, Swinegate, Leeds, 

4644, Improvements relating to high-power intensified gas 
lighting for street lamps and all other lighting pur- 
pose by electric motors and compressors. William 
Gordon Potter, 13, Mostyn-road, B-:ixton, London, 

4649, Improved coin-freed electric supply apparatus, John 
Mesny Tourtel and William Henry Johns, 1464, Qaeen 
Victoria-street, London. | 

4653, New or improved electromagnetic door-oponing appa- 
ratius, George Smith and Friedrich — Bausche, 77, 
Fetter-lane, London. (Complete specification.) 


- 4717, 
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4657. Improvements in or relating to apparatus for regulating 
the pressure of alternating-current generators, Ganz 
und Oo. Hisengiesserei und Maschinen Fabriks Akt.-Ges,, 
Chancery-lane Station-chambers, High Holborn, London. 
(Date applied for under Patents Act, 1901, May 24, 
1905, being date of application in Germany.) (Complete 
specification.) 

Improvements in or relating to electric are lamps. 
Blondel, 111, Hatton-garden, London. 

Improvements in apparatus for the manufacture of wire, 
bars, and the like by electrodeposition. Richard David 
Sanders, 4, South-street, Finsbury, London. 

Improvements in the production of electrotypes, Sherard 
Osborn Oowper-Qoles, 4, South-strert Finsbury, London, 
Improvements in wireless telephony or telegrapby. 

| Archie Frederick Collins, 55, Chancery-lane, London. 

.4700. Improvements relating to secondary batteries. Harold 

Williamson Lake, 7, Southampton-buildings, London. (The 
Rhode Island  Elesiromobile Company, United States.) 
(Complete specification, ) 


4677, 


4683, 


4684, 


4691, 


4702. Automatic regulator for secondary batteries, Lothar 
Fiedler, 22, Southampton-buildings, London. 
4709. Improvements in lightning arresters. Tae British 


'Thomson-Houston Company, Limited, 83, Oannon-street, 
London. (The General Electric Company, United States.) 
4710. Improvements in and relating to the equipment of 
electrically-propelled vehicles or trains, William Ban- 
croft Potter, 85, Oannon-strce), London. (Date applied for 
under Patents Act, 1901, Feb. 27, 1905, being date of appli- 
cation in United States.) (Complete specification. ) 
Improvements in and relating to the control of electric 
switches and operating mechanism therefor. Jesse 
Stetson Pevear, 83, Cannon-street, London, (Date applied for 
under Patents Act, 1901, Feb, 27, 1905, being date of appli- 
cation in United States,) (Complete specification.) 
Improvements in electrolytic apparatus. Frank McDonald, 
40, Chancery-lane, London. (Complete specification. ) 
Improvements in or relating to telephonic transmitters, 
Zebulon Wirt, 111, Goldhurst-terrace, Hampstead, London. 


FEBR. 27.- 

4720. Improvements in electric switches and controlling 
mechanism therefor. Jesse Stetson Pevear, 85, Oannon- 
street, London. (Date applied for under Patents Act, 
1901, Feb, 27, 1906, being date of application in United 

States,) (Complete specification. ) | | 

4724, Improvements in apparatus for recording electrical 
measurements. John Tatlock and James Douglas Dennison, 
45, Renfrew.street, Glasgow, 

4713, Improvements in starting switches, rheostats, or con- 
trollers for electric motors. Alfred Holmes, John Henry 
Holmes, Leonard William Holm:s, Ellwood Holmes, and 
George James Ralph, Queen Anne’s-chambers, Westminster, 
London, (Complete specification, ) 

4795. Improvements relating to direct-current electric motors. 
La Société Anonyme Westizxghouse aud Raoul Brun, The 
Westinghouse Patent Bureau, Westinghouse Building, Nor- 
folk-street, Strand, London. (Date applied for ur der Patents 
Act, 1901, March 1, 1905, being date of application in 
Germany.) (Complete specification, ) 

Improvements in or relating to holders for incan- 
descent electric lamps, William Petitt D:ooksand Arthur 
Davis White, 111, Hatton-garden, London,  (Üomp'e'e 
specification, ) 

Means and apparatus for temporarily producing 
alternating currents in an electric circuit at one or 
more optional points of the circuit and the appli- 
cation thereof to the working of printing telegraph 
apparatus, Siemens und Halske Acvien..Ges,, Birkbeck 
Bank-chambers, Southampton-buildings, London. (Date 
applied for under Patents Act, 1901, March 21, 1905, being 
date of application in Germany.) (Oomplete specification. ) 

Improvements relating to electrical apparatus for 
transmitting and receiving signals, Arthur Trevor 
Dawson and George Thomas Buckham, 7, Southampton- 
buildings, London. | 

An improved electric contact device for use in 
weaving looms in connection with shuttle-changing 
or stop-motion mechanism. Henri Offroy and Recé 
Offcoy, 51, Bedford-street, Strand, London. 

4838, Improvements in electric motors. Harold Williamso 
Lake, 7, Southampton-buildings, London, (John Smith, 
United States.) (Complete specification. ) 

Improvements in magnetic clutches and a method and 
means of applying the same, Henry Willock Rivenshaw, 
Victor George Middleton, and William Edward Townsend, 
Norfolk House, Norfolk-street, Strand, London. 

Fzn. 28. 


Improvements in electrical measuring instruments, 
William Phillips and William Oliver Smith, Century Works, 
Lewisham, London, 

4871. Improvements in apparatus for compounding syn- 

. chronous alternating - current dynamo - electric 

machines, Bruce Peebles ard Oo., Limited, snd Jens 

Lassen La Oour, 34, Castle-street, Liverpool, (Complete 

specification, ) | | 


4711. 


4716, 


4808, 


4813, 


4815, 


4827, 


4849, 


4862, 


André 


4874, Improvements in trolley pulleys or like collectors for 

electric traction. John Henry Shaw and Oscar France, 
32, John William-street, Huddersfield. 

Improvements in time-registering appliances for use in 
connection with fire-alarm telegraphs and the like. 
Alfred Charles Brown, 7, Queen’s-square, l'insbury-avenue, 
London, | 

4891. Method of multiple supply of continuous currents from 
an alternating-current conductor. Ferdinand Neumann 
and Emil Keres, 65, Chancery-lane, London. | 

Improvements in and relating to the insulation of 
metal for electrical apparatus. The British Thomson- 
Houston Oompany, Limited, 83, Cannon-street, London. 
(The General Electric Company, United States.) 

4926, Improvements in and relating to electric motor control 

systems. The British Thomson-Houston Company, Limited, 
83 Oannon-street, London. (The General Electric Company, 
United States, ) 

4929. Improvements relating to rheostats, John Ogilvy and 
Oyril Were Davaon, 522, High Holborn, London. 

Improvements in or relating to speed-regulating and 
steering apparatus for electrically - propelled road 
vehicles, John Ogilvy and Cyril Were Davaon, 522, High 
Holborn, London, 

4931. An electric horn, Leon Ohallas Edouard Réquillart, and 
Camille Contal, 4, South-street, Finsbury, London. (Date 
applied for under Patents Act, 1901, March 5, 1905, being 
date of application in France,) (Complete specification.) 

Improvements in electric motors, Henry M. Hobart, 
Oswaldestre House, Norfolk-street, Strand, London. 

Improvements in or relating to electricity meters. 
Omer Paulet, 111, Hatton-garden, London. (Date applied 
for under Patents Act, 1901, March 1, 1905, being date of 
application in Germany.) (Complete specification. ) 

Marcu 1, 


91814/05. Improvements in electric light candle fittings. Hugo 
Hirst and John Hillery Collings, 71, Queen Victoria street, 
London, (Date applied for under Rule 5 of the Patents Rules, 
1905, Nov. 1, 1905), (Oomplete specification.) 


4880, 


4925 


4030. 


4936. 


4951, 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published March 22, 


1904, 


Apparatus for controlling or/and supplying current 
for power and light on consumers’ premises during 
certain periods, Taylor. 


1905. 

1528, Apparatus for controlling or supplying current for 
power and light on consumers’ premises during 
certain periods, Taylor. 

Electric meters. British Thomson-Houston Company, 
Limited, and Holden. 

3855, Apparatus for automatically accelerating electric 
motors, Moore and Bennitt, 

Stopping and starting hydraulic pumps, electrically 
driven or otherwise, Charlton and Tarver. 

Means for regulating the speed of alternate-current 
electric machines provided with commutators. 
Elekoricitéts Akt.-Ges,, vorm W. Lihmeyer und Co. (Date 
applied for under International Oonvention, April 15, 1904, 

6257, Automatic safety electric switches for compound- 
wound dynamos, Parlett and Coxon. 

Holder or carrier for tho shades of electric lamps. 
Andrews and Andrews, jun. : 

7595, Means or apparatus suitable for iudicating leakage of 

electricity. Driver. 


Electric accumulators or secondary electrolytic cells. 
Fennell and Perry. 
8780. Electric controllers and starting switches 
and Dackitt, | 
Electromaguetic mechanism for actuating points or 
switches of eleefric railways,  Kibt. 
104004, Combined fire-alarm and telephone systems, Birn- 
baum and Bell, (Date applied for under Rule 5, Patent 
Rules, 1905, Oct. 20, 1904.) 
10554. Electric motor-driven pumps, British Thomson-Houston 
Company, Limited, (General Electric Oompany.) 
10728. Suspension devices for electric arc lamps, Wunderlich 
and Hughes. 


10895, Electric motor.control systems and apparatus therefor, 
British Thomson.Houston Company, Limited, (General 

l Electric Company.) 

10896, Systems of electric motor control and apparatus 
therefor, British Thomson-Houston Company, Limited. 
(General Electric Company, ) 


25620. 


2039, 


4595. 


5977, 


7068, 


7903, 


Adamson 


9405, 


.11120. System of electric wiring for electric lighting and 


| power installations, Read. 
11881, Arc lamps, Drake and Gorham, an m 
130935, Switches for electric drills, Boult, (Duntley.) (Date 


oe for under Rul; 5, Patents Rules, 1905, June 24, 
1309, . ; 
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14566, Electric circuit interrupting devices, British Thomson- 
Houston Company, Limited, and Wedmore, 

16221, Mounting of electricity.conducting rails, Soc, Anon. des 
Manufacture des Glaces et Produits Ohimiques de Saint. 
Gobain, Chauny, eb Oirey. (Date applied for under Inter- 
national Convention, Oct, 7, 1904.) 

19525. Magnetic ore separators, Lean, (Maschinenbau Anstalt 
Humboldt.) 

20950, Controlling devices for electric motors applicable to the 
motors of elevators or lifts and the like. Otis Elcvator 
Oompany, Limited. (O:is Elevator Company.) — 

20989, Machines for making incandescent lamps, Banta 
(Date applied for under International Convention, Oct. 14 
1904, 

21070, Polyphase alternate . curront electric commutator 
machines, Elektrizitats Akt.-Ges,, vorm W., Lahmeyer und 
Co. (Date applied for under International Convention, 
Oct, 17, 1904.) 

21202, Electric light fittings.  Veritys, Limited, and Thorpe. 

23035, Arc lamps, Hes; 

23211, System for producing electric vibrations of different 
phase, Thompson. (G:s. für drahtlose Telegraphie m. b. H.). 

25749, Automatic starters for vapour electric apparatus. Von 
Recklinghausen. (Date applied for under International Oon- 
vention, Dec. 15, 1901.) 

25759, Protective devices for the frames or stators of rotary 
electric machines, De Kando, 

26355, Electrically.driven vacuum cleaning or dust-removing 
apparatus. Hein. (Date applied for International Oon- 
vention, March 17, 1905.) 

27225, Apparatus for the manufacture of conduits for electric 
cables, Sutton and Gregson, 


COMPANIES’ STOCK AND SHARE LIST. 


Name, onde Last price. 
Commercial and Industria].— £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. B-% 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 000 1 .. 7/16-9/16 
British Insulated and Helsby Cables, Ord., 1- 100, 000...... O qd 62-74 
6 per cent. Cum. Pref., 1-100,000 E E edi Quos 53-64 
—— — 44 per cent. Mortgage Debentures .............. 100 .. 103-106 
British Thomson-Houston Co., 44 per cent. lst Mort. Deb. ! 
Stock; cto PT cT 100 .. 98-100 
British Westinghouse Elec. and Manut. 6 per cent, Pref., 
AO OUT Ol O00! 2h tested dus t oed Ca uc dor trc ee ae 5 .. 18-28 
4 per cent. Mortgage Debenture Stock .......... 100 ... 80-85 
Brush Electrical Engineering, Ordinary, Nos. 1-105,751 .. 2 .. 2i 
Non. Cum., 6 per cent, Pref. ................es 2 .. 14-12 
44 per cent, Ist Debenture Stock ................ 100 .. 98-100 
——— 44 per cent. 2nd Debenture Stock................ 100 .. 82-84 
Callender’s Cable, Debentures................ eere enne 100 .. 1084-1104 
Ordinary ........... Xd dupl uc odisea Sei o . 11-12 
5 percent, Prel «x dece aei ha Ae Boas ees 5 ws 3-6 
Crompton and Co. .......... cece cece ce eee hn O ae 2-24 
5 per cent. Debentures................ eee eee 100 .. 95-98 p.c. 
Edison and Swan United, ** A" Shares, 1-99,261 .......... Do is 13-14 
* A” Shares, 01- 017, LSS E Or xs 24-5 
—— 5 per cent, Debentures.........0 cc cece eee eee 100 .. 92 97 
4 per cent. Deb. Stock, Red. .................... 100 .. 86 88 
Electric Coustrüc oH Nos. 1 to LIS]. 5. oss Ses tres sae à .. 4-2 
7 per cent. Cumulative Pref. .................... A Gs 2-24 
——— 4per cent. Perp. Ist Mort Deb. ................ 100 .. 23-92 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 .. 90-95 
General Electric Company (1900), 5 per cent, Cum. Pref.. i ke 94 93 
4 per cent. lst Mort. Deb. Stock ................ Se 95 99 
W. T. Henley’s Telegraph Works, Ordinary .............. 105 «d 13-14 
44 per cent. Preference.......... ccc cece cette 5 .. C154 xd 
44 per cent. Debentures ............ cece cence 100 .. 109-111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 18-19 
——— 4 per cent. Debentures.............. eee enne 100 .. 99-102 
Parker, Thos., Limited, Ordinary ........................ 10 .. 10-103 
Telegraph Construction and Maintenance...............- 12 .. 54-55 — 
——— 5 per cent. Bonds ................eeese Ea ASS 100 .. 100-102 


Eleetrie Lighting and Supply.— 


Bournemouth and Poole, Ordinary ....................-* 10 .. 124-128 
44 per cent. Cum. Pref., 4 501-15,090 i ceres 10 .. 10- 104 
6 per cent. Cum. Second Pref., 15, 001-22,500 .... 10 .. 11-12 
44 per cent. Debenture Stock, ROG: EM 100 .. 1(61(8 
Bromley- (Kent) Electric Light and Power Co. .........- D: ows 54-53 
44, per cent. 1st Debenture Stock, Red. .......... 100 .. 103-106 
Brompton and Kensington, Ordinary .................... o ai ei 94 
7 per cent. Preference ........... esee eee 5 .. 8&9, 
Calcutta Electric Supply Corp., Ordinary, Nos. 1- 60, 000 . o .. 81-94 
Nos. 60;001-80,000 5. iia canet Rr eR rece Rh edes S MESE 9.94 
Cambridge Electric Supply Company, £10 Ord.  ........ 8 .. 12 154 


Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 102-105 
Charing Cross, West End, and City Electric Supply, Ord., 
1- 


XOU E E E E EE N kd dee E .. 43-54 xd 
44 per cent. Cum. Pref., 1-80,000 ................ D is 44-58 
SOME per cent. Debenture Stock, 2:375 RS TRUA 100 .. 101-108 
“City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 .. 43-43 
—— ditto (1905) 40,001-80,000.......... o .. 41-43 
Chelsea Electricity Supply ................ een 5 .. 54-52 
44 percent. Debentures ........ cc cece nne 100 .. 108-llU 
City of Lenton, OTGIDALY 3s o6-ccencn gad towne x aa t sea RC d 10 .. 103-112 
— —— 6 per cent. Cumulative Pref......... leuirea esrb 10 .. 1341144 
— —— 5 per cent. Debenture Stock .................... 100 .. 125-126 
4% per cent. 2nd Deb. Stk, Prov. Certs. (all pd.).. 100 .. 100-102 
County of London Electric Supply, Ordinary onse 10 uu 84-95 
6 per cent. Cum. Pref, ................eeeeee eee 10 .. 18-12% 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 109-112 
44 per cent. 2nd Debentures Prov. Certs, ........ 100 .. 101-105 
Edmundsong’ Electricity Corporation, Ordinary, 1-50,000.. 5 .. 41-43 
6 per cent, Cum. Pref. .....esseoossssssoessesseo 5 . 54-52 
44 per cent. First Mort. Deb. .................. 100 104-106 


Electric Lt. "n Traction Co. of Aust.,6p.c. Cm. Pf., 1-50,000 5 z 21-3 
——— 5 per cent, Debenture Stock, died, ceissesevcseves L00 cod 98-92 


Name. paid. Last price 
£ £ 

Folkestone Electric Supply, Ord. Nos. 1-10,000 .......... 5 01-02 

44 per cent. First Deb. Stock, Red............... 100 101-101 
Havana Electricity, 1-15,000 ........ cece cece rnm nn 10 73-82 
Hove Electric Lighting, Ord., TET 000 Loose o acest nct 5 84-9 
Isle of Wight Elec. Lt. and Pwr. En p.c. Db, Stk. Red. 100 100- 103 
Kalgoorlie Electric Power and Lighting, 6 per cent. Cum, 

Prob. Ve1G0 000 ce oii g ue eosreaeee CE RR EE ERE £l 
Kensington & Knight j'sbridge Elec. Lt., Ord., 1-21,000 . 5 10-11 
Kensington and Knightsbridge and N otting Hill, 4 per 

cent, Debenture Stock Red) (cease ie MER ME 100 103-105 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 
London Electric, Ordinary .................... eee ó 28-2% 

—7———b-per cent, Pref. «cde sisser iiris ereite ioi 5 53-52 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 98-101 
Metropolitan Ordinary, 100,001-500,000 .. ............... 5 910 
——— 43 per cent. First Mortgage Debenture Stock.... 100 110 1:4 
44 per cent. Cum. Pref. .................. eee 5 6g 68 
——— 54 per cent. Mortgage Debenture, Red........... 100 95 97 
Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. . — 101-108 p.c, 
Neweastle-upon-Tyne Electric Supply, Ordinary, 1- 57, 0:9 5 8 84 
d9.. 9/,0:0-19,000- accion ad aenee canna CE 5 8-24 
5 per cent, Pref., 1:5755003 ^ Lees Rees v nemen 5 64 63 
do., 57,010-75,09 QU aici ae EN 5 64-62 
Notting Hill Electric Lighting "P REM 10 135 144 
4 per cent. First Mort. Debs. Nos, 1-500 (Reg.) .. 100 98-100 
Oxford Electric, Ordinary, 1-96 and 40-14,810 ............ 5 64 7 
per cent. Debenture Stock ................ s. 100 $9 101 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures .....................-. 100 1CO 168 
Smithfield Markets Electric Supply, Ord. 1-12,000 ...... ei 23 xd 
——-— 1| per cent. Debenture Stock ................ eee 100 76-t0 
South London, Ordinary .................... eee 5 ox 53 
South Metropolitan Electric Light and Power, Ord. ...... 1 $g . 
=———— 7 per cent. Cum, Pref. siscsessroresreares cipean 1 14-12 
——— 44 per cent. 1st Mort. Deb............... eese 100 105-108 
Ditto, June, 190]. (....ccsacoeua Ve hn n nre — — 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 92 102 xd 
——— 7 per cent. Pref... .. ccc cc cece es er eee enhn 5 1-8 xd 
Jl per cent, Deb. cues pene cu REEF ERR S aoe 100 97 99 
Urban Electric Supply Co., Ordinary, 8-50-007 .......... 5 44 43 
5 per cent. Cumulative Preference, 50,001-80,000 5 0-54 
Westminster, Ordinary  ....... vere Rana wenn sees 5 1011 
5 per cent. Cis Pref., 110, 101-138,251 .......... 5 o 5/ 6-5 8/16 
Electrice Tramways.— 
Anglo Ea o 54 per cent, Cum, Pref., 1-260,007 ...... 5 52-64 
OL 2 Res Sua ten Oe atic ee N ET 5 ..8 13/16-9 1/16 
Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 141-144 
Auckland Elec. Trams., 5 p.c. 1st Mor, Deb. Stk., Red. .... 100 104-106 
Barcelona Tramways, Ord., 120000 TM 10 
— —— 5 per cent. Cum. Pref, Shares, 1-10, DUO icc ees 10 
o per cent. Deb., Red., 1-600 ...................- 100 — 
——— 45 per cent. Red. Deb. Stock ... ......eess eene : 100 .. — 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001-150,606.. 1 .. 15/161 
5 per cent. Cum. Pref. Shares, L- 59, Cr ERA. l .. 15/16-1 1/16 
Blàckpool and Fleetwood Tramroad .................... 10 152 133 
Brisbane Tramway Invest., Ord., 1-75,000 ................ 5 1-14 
5 per cent. Cum, Pref., Nos. 1- TOODU s violet 5 ój-d4 
44 per cent. Deb. Stk., " Red., Prov. Certs. all pd.. 100 95-90 
British Columbia Electric Railway Co., Ord. Def. ........ 100 120-123 
Ordi PPOE uos otii s e x ora doce eo epe nex 100 110-118 
5 per cent. Cura. Perpetual Pref. Stock.......... 100 108-11t 
—— 44 per cent. lst Mt. Debs., Nos. 1-6,250, of £40 each 40 103-105 p.e 
44 per cent. Vancouver Power Deb... u.. anoen. 100 101-104 
British Blectric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 6-7 
6 per cent. Cm. Pf., 30,001- 60, OOO is, saei es eens 10 C4104 
———- 5 per cent. Perpetual Debenture Stock ........ 100 117-120 
44 per cent. 2nd Deb. Stock .............. eee eee 100 98- 100 
Buenos Ayres and Belgrano Trams.............. eee 5 EE: 
——-— “A” 6 per cent. Om, Pf., 130000... me ruht o 54-Cá 
——— “B” 6 per cent. Cm. Pf., 1-27, BOO S aes ase ha qs 5 ol- £3 
5 per cent. Deb. Stock, Be BAUR 100 106 108 
Prov: Collis all paid i212 sd usn eoe e e ewe 100 102-105 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .... 100 96-98 
Calcutta aoa 1:102, AGG uia date vee eae wn wie E ER Mi Roa 5 93-104 
44 per cent. lst Deb. Stock, Red. 2er 100 1C6 108 
Cape Electric Tramways, Nos. 1- 480, DUO ve sure bus pb vi ae 1 3% 
City of Birmingham Tramways, 5 per cent. Cum. Pref..... 5 54-53 
4 per cent. ist Mortgage Deb., 1-3000 (1917) ...... 100 101-1u4 
Colombo Blectric Tramways and Lighting, 5 per cent. Ist 
Mortgage Debenture Stock, Red. .................... 100 102-104 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 1:2-14$ xd 
——— 6 per cent. Cum, Pref. ................ ecce 10 114-154 xd 
—— 4 per cent. Debentures ............... esee eA 100 100-102 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 123-142 
— 6percent. Pref., Nos. within 1-60,000............ 10 144-154 
3s per cent. Mort. Debs., 1-5,000 Red. ............ 100 94-97 
Imperial Tramways, Ordinary ....................eeeeeeee all 18-19 
6 per cent. Cum. Pref. ................eeeeeee eren all 14-144 
44 per cent. Deb. Stock ................ eee 100 08-11C 
Isle of Thanet Electric Tramways and Lighting, 5 per c, 
Cum. Pref., Nos. 30,001-60,000 ........... eere 24-23 
4 per cent. Ist Mt. Db. Stock, Red. .............. 100 82-85 
Kidderminster and District Lighting and Traction, Pref.. 5 8-84 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 9 94 
4 per cent. 1st Mt. Db. Stock, Red. .............. 100 92 95 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 100 101-105 
Metropolitan Elec. Trams., Defd., 1,000,001-1, 314, 016 . 1 7/32-3/32 
——— 5 per cent. Cum. Pref., 500, 001-1, ,000, DD eee ack 1 1-1 1/16 
——— 44 per cent. Deb. Stock, Reda iic idi 100 104-106 
Milwaukee Electric Rail and Light, 5 per cent. 30-yr Cons. 

Mort. Bonds, 1926, 1-5,500 and 7,001-8,000............ $1,000 .. 104-106 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 

1909. 1000 c2 tic ats atid ea equa nae aan wile anos 100 101-103 xd 

——— Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 102-104 
New General Traction, 6 per cent. ‘Cum. Pref., 1-10,000 and 
OH OO (A000 cae cs seen rer EN [NES 4-1 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... LOU a5 12 
5 per cent, Cum. Pref. 2:1 e eor Ri n rau Re 10 .. 83-94 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 105-108 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 .. 85-9 
5 per cent. Cum. Pref., 120 000 a 096 ere rea ERR lU. x 94-93 
44 per cent. Debenture Stock .......... «eee ee 100 .. 103- 106 
South Lancashire Electric Traction and Power Company— 
250,000 Ordinary .....ssesscssseseosesesecoseeo 2s 1 
£101,132 6 per cent. Preference .................. lux 1 
——— £597,170 44 per cent. Debenture Stock ........ 100 pe .. 100 p.ej 

Electric Railways.— 

Central London, Ordinary ............. asalto ER 100 æ 92-94 
4 p cent. xd. unie dd eae erate aie ditam vedo ado 100 .. 103-105 

ru E RR 100 äi 81-84 
— —4 p. e, Deb. Stock [ru SH Gerts., fully ig =æ 110-112 
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A t Amount 
Name. paid. Last price, Name, paid, Last price 
City and South London, Consolidated Ordinary NE erat 100 .. 41-43 Telephones. — i £ £ 
——— 4 per cent. Debenture Stock .............. sees 100 .. 106-109 
5 per cent. Pref. Stock ’91.......... cece eee ew eee 100 .. 120-123 National Telephone, Preferred.............. eee 100 .. 114-115 

——— 24 i E cM ES 100 .. 115-118 Deferred Stock ..........cceeeeee eene ehe 100 .. 111-112 

—— «oi APPEAR 100 .. 115-116 — —— 6 per cent. Cum. First Pref. ............ essere 10 .. 124-14 
Liverpool Overhead, 5 per cent. Pref, ...........- esee 10 .. 10-104 6 per cent. Cum. Second Pref................. eee 10 .. 1l 

—— — Ordinary, 1-50,000.... eese eee esee e e eene ne . 8444 —— 5 per cent. Non. Cum. Third Pref................. 5 .. 55 

——— 4 per cent. Mortgage Debentures, Red., 1-1,700., — >. 98-99 34 per cent. Deb. Stock, Red. .............. eee 100 .. 99-101 
Underground Electric Railways of London, 5 per cent. 4 per cent. Deb. Stock, Red. ........ «eere 100 .. 103-105 

Profit-Sharing Secured Notes ................ see — .. 98-100 Oriental Telephone and Electric Company .........««e l.. i$ 
Waterloo and City, Ordinary | ....... cese 100 .. 101-104 xd 6 per cent. Cum Pref. .............. enne 1 .. lié 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
| Miles of 
To E DN for pr rend ge single track Accounts for past year. Cost 
Li ; open. E per 
ine, ; | Re A cepta per car 
Current " Total | Passengers | Car miles | Pas- ar ile of | mile, 
Ending, 1906. | 1905. | Week. | “year, | 1905. | 1904. | Ending | oceipts| carried. run. singer mile, | track. 

i £ £ £ £ £ d. 
Aberdeen Corporation .......... i 1,108 | 1,113 845hk| 2545 | 202 May 31| 64,071 | 15,530,351 | 1,579,725 2,012 | 6°45 
Ayr Corporation .......... ee ó 0 182 — 8 » 15] 14,328 | 3,316,380 "353, 945 1,830 | 516 
Barking Corporation............ — — = 1°33 | — = M" E JE. em = 

, Birkenhead Corporation ........ 1,023 950 — 532 |2555| 234 | March 31| 55,025 | 11,145,531 | 1,509,905 2,558! 6°03 
Birmingham Corporation ...... 408 . $81 — 2 2 » OL] 17,133 | 4,709,798 266,526 8,866 | — 
Blackburn Corporation ........ — — — 24 24 „ 25| 48,875 | 8,661,720 986,955 2,056 | 7:44 
Blackpool Corporation .......... — = = 174 | 174 ee) | eee ae E" l 
Blackpool-Fleetwood Trams..... 212 217 — 53| 164| 164 Dec. 51| 31,846 | 2,325,677 579,264 
Bolton Corporation ............ $i 1,951 1,674 + 4,9931 | 40 $8 | March 51, 95,766 | 20,205,196 | 2,161,130 
Bournemouth Corporation ...... ; 1,265 876 16:82 | 16:82 »» 1] 55,276 | 10,058,288 | 1,121,623 
Bradford Corporation .......... ; -3,975 | 3,720 + 2,324 | 96 77 ,  ó61|250,085 | 47,108,000 | 5,053,392 
Brighton Corporation .......... 790 153 + 475 9 9 », OL} 50,339 | 11,521,160 | 1 "152, ,828 
Bristol Tramway Company...... 4,793 | 4,885 — 5614 | 514 Dec. 51/259, 799 45,512,575 | 6,127,155 
Burnley Corporation ............ 1,047 912 — 10 60 | 10:60 | March 31 eL EUR 
Burton Corporation ............ |. 274 298 — 1,655 84 84 „ S1! 17,950 | 3,878,269 454,082 
Cardiff Corporation ............ . 1,832 | 1,0685 + all | 264] — „ l 112, 209 | 24,154,565 | 2,770,049 
Carlisle Tramways Company ....|Ma: 150 137 + 120 85| 85 Dec. 31} 10,715 | 2,935,002 359,756 
Central London Railway........ 3| 7,060 | 7,224 — 2,038 6 6 », 911347,588 | 44,875,547 | 1,281,214 
City and South London Railway. 2,908 | 2,934 + 133 64 64 » d — 5 SN 
Colchester Corporation ........ — — 7 7 a ur MA 
Cork E. T. and L. Company .... 394 374 154 | 154 , 91 24,895 | 5,814,376 882,256 
Darwen Corporation ............ ) 219 193 + 725 | 7283| 7°23; March 31| — Es Eun 
Dover Corporation .............. — — = 44 44 » 9! 11,250 | 2,853,200 281,345 
Dublin and Lucan Electric Ry.. 91 89 | + - 68h 63 63 Dec. 5 | 6,358 "402, oll 110,738 
Dublin U, T; ..cecsseesceeeeees 4,488 | 4,516 |+ 172| + 1,440 | 47 | 46 » 31/267,489 | 50,050,949 | 7,077,372 

| Dundee City Tramways .. ..... 936 719 — 25 25. May 15| 44,695 | 11,641,525 933,006 
East Ham Corporation.......... 822 630 +5603 | 23 23 March $1. 36, "652 13,689,658 863,816 


Glasgow Corporation............ 


15,026 | 14,084 +39,849h i 143 May 31/756,480 {195,767,519 {17,945,595 
Gloucester Corporation ........ 212 207 + 1,154 54 = = i ns 
Halifax Corporation ............ 1,229 | 1,138 + 5,401 | 354] 33 March 31) 74,019 | 17,849,642 | 1,540,707 
Huddersfield Corporation ...... 1,332 | 1,206 + 3,810 | 35 35 » él 69, 938 | 12,858,150 | 1, "666, 262 
Hull Corporation .......... 2,136 | 2,090 + 2,184 | 27 | 26 5^ 112,6 651 | 27,102,921 | 2,910,698 
Ilford Corporation .............. m us — — = 104 » d An BE 
Ilkeston Corporation............ f 110 102 | — DIS | — 9 x - = Le 
- Kirkcaldy Corporation .. ........ 191 187 = 74 | 74| May 15| 12,201 | 3,632,855 | 432,396 
Leeds Corporation .............. far. 5,629 | 5,598 + 9,187 | 89 | 89 | March 25298,2553 | 64,223,656 | 7,121,038 
Leicester Corporation .......... : 2,008 | 1,833 + 1,735 | 42 | — Dec. 51| 26,011 | 12,059,252 L :229, 507 
Liverpool Corporation .......... 9,976 | 9,387 4 5,01 


51/547,625 |116,642,663 
Liverpool Overhead Railway .. 


12,166,419 
June 30 8l, 509. 11,171,865 


1,421 | 1,420 1,024,215 


London County Council ........ . 24 | 13,620 | 12,030 490,024 | — | — = = " B 
Lowestoft Corporation .......... E Lo os 6 54| Sept. 30| 14,511 | 3,128,867 359,435 
ee Cone n T i 18 = 4,740 850,121 112,227 
anchester Corporation ........ a ae = 149 | 131 Maro h 31 651, 956 126,900°8 122124 
Metropolitan District Railway .. 8.148 | 7,775 4p 4,081 She ro 900,875 114,125,124 
Metropolitan Railway .......... 15,562 | 16,874 — 1,556 | 704%) — em M 
Nelson Corporation ............ 127 + 732 | — 23 " 1,932,647 206, 5 358 
Newcastle-on-Tyne Corporation.. 3,685 | 3,580 + 4,414 | 50 | 45 aA 43,069,934 | 4,326,152 
Newport (Mon.) Corporation .. £42 + 996 | 32 32 — ei ae 
Oldham Corporation ............ 1,618 | 1,250 +17,933 | — 24 x: 12,466,245 | 1,504,740 
Portsmouth Corporation ........ = Z = d = 99 . 19.625.229 197.499 
Reading Corporation............ <=. ER a N 334 2 1060, ai 
Rochdale Corporation .......... L m I EN 64 44 , 2.857.110 386,547 
Rotherham Corporation ........ nist = E En 9i 73 ii 5:05 r 472 | 59:094 
Salford Corporation ............ 4,220 | 3,779 |+ 441| 412,502 | 703 — M 39.215.560 | 4.884.590 
Scarborough Tramways Co. " nm M — aes I m jueces oU 
Sheffield Corporation .......... , 4] 4,938 | 4,42 |+ 496) +14,657 | 653 | 52 3 9 
Southampton Corporation ...... 835 7ol i+ j++ Əl 2t 18 s Es por m T 108, HA 
Southend-on-Sea Corporation. . . . 232 | 207 |+ 25|-4-106| — | 9 " _ = 
Stockport Corporation .......... 767 419 | + 348| 410,220 | — | 104 à 2 E 
Sunderland Corporation ........ Mar. 4| 1,192 | 1,105 | + 87) + 2,924 | 20 | 20 3 
Swindon Corporation .......... Feb. 21 160 li |— 1 n = 44 j e 191 h ‘102 Bt 
Wallasey U.D. O. ............ a.. [Mar 3 686 658 |+ 28| + 1,566 |11:85| 105. 1 
Warrington Corporation ........ Feb. 15 331 308 | + 253| + 1,014 1| — : TIS G2 el 
West Ham Corporation ........ Mar, p 1,045 1,063 | + 862| +38,024 | 46 | 862 5 15,775,742 | 1,237,165 
. Feb. = Z = 


Wolverhampton Corporation... V Th l E "666, 786 *809; E08 : 
* Including steam trains, ^ tAnd 98 miles of interlacing track. «Train mile, Per mile of single track. — AHalf-year's figures, 
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NOTES. 


Northampton Institute Engineering Society.— 
The first session of this new society, which has been very 
successful will be brought to a close this evening 
(March 16) with a lecture by Mr. W. F. Birch on 
"Automobiles." The chair will be taken at 5.45 p.m. by 
Dr. R Mullineux Walmsley. | 


Junior Institution of EngineerS —The members 
and their friends, to the number of about 200, combined 
instruction and pleasure at a most enjoyable conversazione 
held on Saturday evening, March 10, at the Westminster 
Palace Hotel. The president (Mr. Dagald Clerk) and Mrs. 
Clerk and the chairman (Mr. Adam Hunter) and Mrs. 
Hunter received the members and guests. Orchestral 
music was supplied. Lscturettes were given by the 
president and Mr. C. Alfred Smith, and there was a 
- valuable exhibition of engineering appliances and models. 
A pleasant dance in the Alexandra Hall was a much 
appreciated part of the programme. 


The Automobile and Cycle Engineers’ Institute. 
The first meeting of the newly-formed London section of this 
institute was held on the 14th ult., when Colonel Crompton 
read a paper on “Some Unsolved Problems in Motor 
Engineering," under the chairmanship of Mr. A. E, Tucker, 
the president of the institution. Much interest was evinced 
in the discussion on the paper, which was adjourned till the 
Toh inst., when a number of speakers, ineluding the chairman 
on that occasion (Mr. Douglass Leechman, at whose instiga- 
tion the London section was formed), took part in the 
discussion. The next meeting will probably take place on 
21st insb, when Mr. Worby Beaumont will read a paper in 


connection with the subject of ‘ Pablic Sarviee Motor 
Vehicles.” 


Faraday House Old Students’ Association, The 
second annual dinner of the Old Students’ Association was 
held at the Florence Restaurant on Friday last, the 9th 
inst., when about 100 members and friends met to support 
. the president (Mr. C. D. Taite, M.L E E, borough electrical 
engineer of Salford), who was in the chair. Amongst those 
present were Mr. Robert Hammond (the patron), Mr. Hugh 
Erat Harrison (the principal) Mr. Hugo Hirst, Mr. G. W. 
Partridge, Mr. C. P. Sparks, Mr. S. Dobson, Mr. J. S. 
Highfield, Mr. H. W. Kolle, Mr. A. H. Walton. A novel 
departure was made, no speeches being allowed and only 
toasts given. The result of this innovation was a decided 
increase in the merriment incidental to such an occasion. 
The dinner was followed by an excellent musical pro- 
gramme. The menus were illustrated with views of the 
Hammond College and the old and new Faraday House, 
and the committee are to be congratulated upon having 
made provision for a most successful evening. | 


Evening Students in Electrical Engineering.—- 
The artiele which appeared under this heading in our issue 
last week has aroused a good deal of interest. The author 
(Mr. T. A. Locke) pointed out that in the textile and 
mechanieal engineering industries, students attending 
evening classes have every facility afforded for studying 
such subjects as are suited to them respectively, whereas 
‘electrical engineering students of the type which joins 
evening classes have too much ground to cover for 
examination purposes.” He referred to the excellent pro- 
vision made for the former class of students by the 
council of the City and Guilds of London Institute. We 
are glad to learn that the steps already taken at the City 
and Gailds of London Institute in the direction of specialisa- 
tion in the instruction of electrical engineering are being 


extended, for we are in a position to state that the revision 


of the department’s syllabus in electric lighting and power 
transmission has already been referred to a special committee, 
consisting of the institute's examiners, in conjunction with 
some other persons engaged in the teaching of large classes. 


t will be seen, therefore, that the idea contained in our 


article is receiving attention in the proper quarter. 

The P. and O. Batti-Wallahs’ Society.—This 
society, which has been recently formed with the. object of 
promoting social intercourse between past and present eiec- 
triclans of the P. and O. Company, held its first annual 
dinner at the Holborn Restaurant on Saturday last, the 
10th inst. A strong body of members and friends of thé 
society were present, and a most enjoyable evening was 
spent, The chair was occupled by Mr. Lawrence M. 
Waterhouse, who, during the course of the evening, was 
unanimously elected the first president of the society, with 
Mr. E. Lawley Pinching as the vice-president. After the 
usual loyal toast, the success of the P. and O. S.N. 
Company was proposed by the vice-president, and replied 
to, on bahalf of the company, by Mr. R. J. Elmhirst, who 
traced the rapid advance which the use of electricity has 


made on board ship, and stated that on the newest boats 


as much as 1,000 amperes were used for power and almost 
as much again for lighting, The success of the society 
was then proposed by Mr. Chambers, and Mr. E. Sheppard, 


the hon. secretary, in his reply, thanked the electrical Press 


for the cordial help it had extended to the society in bring- 


ing the doings of the committee before members who had 


been lost sight of since leaving the service. A musical 
programme contributed by those present was carried 
through, and a most enjoyable evening was concluded 
with anecdotes and personal incidents related by various 
old Batti-Wallahs. 

Electricity in Mines,—Another contribution to the 
etock of information already extant on a subject which is 
largely in evidence was made by Mr. R. G. Mercer in a 
lecture at the Birmingham Electric Club on the 10th inst. 
Discoursing on the use of electricity in mines, he pointed 
out that, although electric winding was cheaper than steam 
winding, there was still room for improvement in the direction 
of putting on the market at a reasonable price a satis- 
factory winding plant which would flatten out the peak 
load. Electric haulage had doubled the output of one 
company's mines, and had reduced the cost of traction from 
4d. to $d. per ton, and effected a total yearly saving 
equivalent to 50 per cent. on the outlay of the electrical 
plant, so that in about three years the latter paid for itself. 
In another case, where mule haulage was used, the sub- 
stitution of electric locomotives reduced the cost of traction 
from 5d, to 4d. per ton, and effected an annual saving equal 
to 90 per cent. of the cost of the electrical installation. 
Mr. Mercer then compared the efficiency of electric pumps 
and coal-cutting machines with mechanical devices, and 
concluded by saying that the general advantages included 
the possibility of centrallsing the power-generating plant 
and most of the skilled attendants within the walls of a 
single building, and providing at the same time a safe, 
efficient, and economical means of lighting the mines. 

Iron and Steel Institute.—The arrangements for 
holding a joint meeting of members of the American 
Instisute of Mining Engineers and of the Iron and Steel 
Institute in London during the week commencing July 23, 


1906, have now been completed. As we have already _ 


announced, the Lord Mayor of London, who acts as chair- 
man of the London Reception Committee, will give a 
conversazlone at the Mansion House, and a varied pro- 
gramme of entertainments, visits, and excursions will be 
provided. The week following, visits confined to the 
members of the American Institute of Mining Engineers 
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will be organised to the principal iron districts. It may be 
well to recall the fact that the Iron and Steel Institute has 
twice visited the United States, in 1890 and in 1904. On 
both these occasions elaborate preparations were made to 
receive them, and they were, during their stay in America, 
the recipients of the most generous hospitality and kind- 
ness. It is, therefore, appropriate that a special endeavour 
should be made on. the present occasion to ensure that the 
welcome extended to the Americans on their return visit 
shall not fall short of the high standard which they them- 
selves maintained. The furtherance of this object is highly 
desirable, and is worthy of the support and co-operation of 


the members. A guarantee fund has been opened to meet 


the necessary reception expenses, and further particulara 
will be furnished by the secretary, Mr. Bennett H. Brough. 


Society of Arts.—We are reminded by the Journal of 
this society that the council will consider, early in May 
next, the award of the Albert Medal for 1906 to such men 
of high distinction as the council may think worthy of the 
honour. The medal was struck to reward “ distinguished 
meritin promoting arts, manufactures, and commerce,” and 
on several occasions workers in the field of electrical science 
have secured this high honour. Thus, in 1866, two years 
after the inception, the medal went to Michael Faraday “for 
discoveries in electricity, magnetism, and chemistry, which, 
in their relation to the industries of the world, have so 
largely promoted arts, manufactures, and commerce,” Two 
years later the award was granted to Mr. (afterwards Sir) 
Jossph Whitworth “for the invention and manufacture 
of instruments of measurement and uniform standards,” 
Then in 1879, Sir William Thomson (now Lord Kelvin) 
received the honour “on account of the signal service 
rendered by his electrical researches, especially with refer- 
ence to the transmission of telegraphic messages over ocean 
cables,” while the following year (1880) Dr. James Prescott 
. Joule was the recipient “ for having established, after most 
laborious research, the true relation between heat, elec- 
tricity, and mechanical work.’ The long list contains quite 
a number of those whose names are intimately associated 
. with developments in electrical science, and among the 
most notable are Mr. T. A. Edison, Prof. David Hughes, 


Mr. Henry Wilde for discovery and application of magnetic 


electric forces from infinitely small quantities, and Lord 


Rayleigh, who last year gained the distinction “in recog- 


nition of the influence which his researches directed to the 
increase of scientific applications, the production of improved 


Isnses, and the development of apparatus for sound signalling 


ab sea.” 


Wireless Telegraphy.—The United States Consul 
at Ottawa, Ont., has submitted a report on the operation of 
the Canadian Government's wireless stations on the coasts 
of the eastern provinces. There are 13 stations in all, 10 
of high power and three of low power. The initial cost of 
each high-power station is £425, and of each low-power 
station £250. The annual cost of maintenance is about 
£90 in each case. Several Government vessels are also 
equippad with Marconi apparatus, the cost being about £78 
. for each ship. The adoption of this system enables con- 

_ 8tané communication to be maintained all round the eastern 
coasts from Anticosti to Belle Isle, then to Cape May, Cape 
Race, Sable Island, Halifax, around the western coast of 
Nova Scotia, and up the Bay of Fundy to St. John. On 
the occasion of the recent visit to Canada of the battleship 
“Dominion,” the Government stations were enabled to 
communieate with her at a distance from Halifax of 950 
miles.—An interesting statement was made by Prof. Braun 
in a lecture which he recently delivered at the Strasburg 
University. It related to the prevention of wireless 
messages from interfering with one another. Prof, Braun, 


who has bsen engaged in experiments of this kind, 
announced that these experiments had come to a successful 


conclusion. His methods are based on the fact that three 
antenpz arranged in the angles of a regular triangle are 
excited by waves of the same periodicity but of different 
phases. One of the three antenne begins vibrating by 
zzo voořh of a second earlier or later than the two others, 
this difference in time being kept up, according to experi- 
ments, with an accuracy of about one second in three years. 
This will result in different radiations according to the 
difference of the space, and by simply inverting a crank 
the direction of maximum effects can be shifted by 60deg. 
or 120deg. | 

Electro-Technical Industries.—In a recent number 
of the Scientific American attention is directed to the growth 
of the demand. for many common articles of commerce, 
owing to the cheapening of manufacture due to electro- 
metallurgy. In the production of aluminium the price has. 
been so reduced in the last few years that it is employed 
in many new industries, notably in the substitution of 
aluminium transmission wires for copper. Copper refining 
has likewise been stimulated, and there are now 32 elec- 
trolytic copper refineries in operation to-day, in which is 
refined more than half the world’s output of copper. The 
employment of electricity for the extraction of copper from 
low-grade ores has also developed, notably in Canada, 
where the electrical extraction has been successful with 
ores containing only from 2 to 4 per cent. of copper. The 
use of the electric furnace in the iron and steel industry is 
expected to bring about great transformation in smelting, 
and where electric current is very cheap and abundant, iron 


| ore plentiful, and coal scarce and high-priced, the electric 


furnace may displace the ordinary blast furnace for the 
production of pig iron. The electric furnace promises greater 
results in the specialised field of making high-class steels and 
steel alloys from scrap, and In the manufacture of such 
alloys of iron as ferro-chrome, ferro-silicon, and ferro- 
titanium the electric farnace has been very successful, 
The electric furnace is further predicted to effect a revolu- 
tion in glass manufacture. Such new products as silicon- 
copper and siloxicon are the results of the application of 
the electric furnace to experimental fields. Nickel, lead, 
tin, and zine have all come under the power of electricity, 
and are either refined or extracted from the ore in increas- 
ing quantity. Scrap tin and zine are now recovered by 
electrolytic processes which make all tin can, tin roof, or 
tin boiler of potential value. 


Commercial Morality.— Thanks to the scathing 
observations of the late Lord Chief Justice Russell and the 
efforts of the Right Hon. Sir Edward Fry, public attention 
was directed towards the nefarious practices of bribing 
prevalent in business. These led, as far back as 1899, to 
the appointment of a special committee of inquiry into the 
subject. The conclusion arrived at by that committee was 
that secret commissions in various forms were prevalent in 


“almost all trades or professions to a great extent, producing 


great evils alike to the morals of the commercial com- 
munity and to the profits of honest traders. No practical 
steps were taken towards the mitigation of this admitted 
evil until the present session of Parliament, when a 
“ Prevention of Corruption Bill” was introduced into the 
House of Lords, and recently read a third time. This Bill, 
which has now been sent into the House of Commons, 
provides that if an agent corruptly accepts any gift or con- 
sideration for doing or forbearing to do any act in rela- 
tion to his principal’s business ; if a person corruptly gives 
to an agent any gift or consideration with a view to induc- 
ing business ; or if any person knowingly gives to any agent 
or if any agent knowingly uses, with intent to deceive his 


principal, any false receipt or document, he shall be liable, 
on conviction on indictment, to imprisonment for a term 
nob exceeding two years, or to a fine not exceeding $500. 
It is to be hoped that the Government will facilitate the 
passage through the House of Commons of this Bill, which 
has received the highest judicial approbation in the Upper 
House. There is no gainsaying the fact that some such 
measure is necessary if the interests of honest traders are 
to be considered. When it is remembered that in many 
businesses the important duties of buying are relegated by 
the principals to officials of the staff, and that in the 
enormous growth of municipal trading the officlals upon 
whose shoulders these great responsibilities lie are merely 
agents, it will be seen how great is the temptation to illicit 
dealing. It can, however, be said to the credit of these 
officials, that in no case have they in the slightest way ever 
abused their positions, while in the most Important private 
firms the staff scrupulously follow the upright example set 
by their principals, | 


Apprentice Schools.—In the Electrical World of New 
York there appears an abstract of an address delivered by 
Mr. Wm. Alexander before the National Civic Federation, 
dealing with the theoretical and practical training of boys 
in the West Lynn shops of the General Electric Company. 
In view of the interest which is being evinced in this 
subject in this country, and the many proposals which are 
from time to time put forth to remedy the defects in our 
system, it will not be inappropriate to refer here to some 
of the points dealt with in the paper. The period of 
apprenticeship lasts four years, and each boy receives three 
years of instruction in a school specially equipped to meet 
the needs of the apprentices. He enters school after 
he has been an apprentice for about six months, and he 
graduates from the school several months before he 
graduates for his apprenticeship. Hach school year consists 
of 40 weeks, with two sessions of 24 hours each per week. 
Daring the first year English and mathematics are taught, 
one-third of the time being devoted to the former and two- 
thirds to the latter. In the instruction in mathematics 
only concrete examples are given by the teachers, who aim 
to lead the boy on to independent thinking and to make 
him acquainted with the very technical arithmetic which 
he may have to use as a shop foreman. An examination is 
held at the end of each term, and only those apprentices 
who obtain a percentage of 60 or more are allowed to 
advance to the next school term. The final examination 
after three years of schooling is a competitive one, wherein 
everyone who obtains a percentage of 95 or more is pre- 
sented by the company with a technical book or a useful 
working tool. The standing obtained in the school is also 
stated in the ‘certificate of apprenticeship,” which is given 
to the boy at the successful termination of his apprentice- 
ship, together with a cash bonus of 100dol. In the apprentice 
training room the equipment has cost about £250, and an 
additional £150 will be spent within the next half-year for 
the purchase of new machines. The training thus given 
appears to be satisfactory. The experiment is carried on 
in a larger scale than any similar experiment in this country, 
and is an interesting venture. 


Electrically-Controlled Thermostat — A paper 
was recently read before the American Physical Society 
on an electrically-controlled thermostat operable at 
room temperatures, an abstract of which appears 
in the February issue of the American Physical Beview 
The heating is effected by an electric heater, and the cooling 
by tap-water or ice-water, the flow being regulated by an 
electrically-controlled valve. Acetone is used in the tem- 
perature regulator. The expansion of this liquid controls 
the height of a mercurial column in vacuo, 
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Two small 
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platinum wires are sealed into the glass tube containing the 
mercurial column at a distance of about lem. above the 
mean barometric: height, one wire being about 1mm. above 
the other. The relay which opens the heating circuit is 
operated by the mercury column being brought in contact 
with the lower wire, while the relay controlling the cooling 
system is operated by the mercury coming in contact with 
the upper wire. The 110.volt heating circuit is controlled 
directly by the relay, arcing being prevented by connecting 
a two-microfarad condenser across the contact points. The 
relay operating the cooling system has a two-point control, 
one for closing and the other for opening the valve. The 
valve is so arranged that when it is turned to its position 
of maximum flow, the circuit of the motor controlling it 
is automatically broken, and the motor is connected with 
the closing point of the relay. When the tank has been 
sufficiently cooled, and the relay armature 1s released, the 
motor again operates until the valve is closed, when the 
circuit is again automatically broken, and the motor con- 
nected with the opposite point of therelay. The glass bulb 
containing the acetone is about 2'5em. in diameter and 
40cm. long, while the diameter of the mercurial column is 
l'6mm. This regulator has been found to maintain the 
temperature of a bath containing 400 litres of water 
constant to within less than deg. C. There is consider- 
able lag in the temperature of the acetone in a bulb of this 
form, and the sensibility would undoubtedly be made 
greater for the same volume of liquid by increasing the 
length of the bulb. It is necessary in using acetone to 
protect the grease upon the stopcock by means of a 
mercurial seal, which is easily done by introducing a short 
U-tube between the bulb and the stopcock. 


Railway Companies and Omnibuses. — An 
important point was raised in the case Attorney-General 
v. Mersey Railway Company which was decided in the 
Chancery Court last week. The action was brought by 
the Attorney-General, at the relation of the borough of 
Birkenhead, against the Mersey Railway Company, claim- 
ing a declaration that it was beyond the powers of the 
defendant company to carry on the business of omnibus 
proprietors, and to run omnibuses between Claughton and 
Central Station in the borough of Birkenhead, and to 
carry passengers between those or intermediate points in 
such omnibuses, and to run omnibuses for the purpose of 
carrying passengers in any of the streets, roads, or high- 
ways within the borough, and that in doing such aets the 
company were acting ulira vires. They claimed an injunc- 
tion to restrain the company from acting as aforesaid. They 
further claimed a declaration that it was beyond the powers 
of the company to use their funds or any funds borrowed by 
the company for the purpose of working omnibuses, Mr. 
Justice Warmington, in delivering his judgment, said that 
what had to be determined was whether what the railway com- 
pany were doing might fairly be regarded as being “inci- 
dental to or consequential upon” that which the Legislature. 
had authorised them to do—viz., to construct and use their 
railway. The plaintiff Corporation relied upon the case 
of the Attorney-General v. the London County Council 
(1901 and 1902), in which it was decided that the London 
County Council were not eatitled in connection with their 
tramway service to introduce an omnibus service. On the 
other hand, the railway company maintained that there 
was no analogy between a railway company and a 
tramway company. His Lordship carefully reviewed 
the evidence given in this case and the judgment of 
Mr. Jastice Cozens-Hardy in the London County Council 
case, which, he sald, he must adopt as a decision on the 
question whether or not a tramway company could carry 
on an omnibus service. But that did not exhaust the issue 
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before the Court. The further question arose whether the 

principle applicable to a tramway company applied to a 
railway company. He held there was no material distinc- 
tion, and that in carrying on the business of omnibus 
proprietors the company were acting ultra vires, He gave 
judgment for the Corporation with costs, but granted a 
stay in the operation of the injunction for a fortnight. 
The most recent case decided, the Attorney-General v. 
Manchester Corporation (Electrical Engineer, Feb. 9), estab- 
lished the analogy between a railway company and a 
tramway company, although in the latter case the question 
did not relate to passengers but to merchandise. 


Radial Trucks.—One of the factors which lies at the 


base of economic and efficient tramway working is the 
In view of 


question of the most suitable type of truck. 
the growth of tramway traction, this question is one of the 
utmost importance, more especially when considered in 
connection with such tramways as the new subway service 
recently inaugurated by the London County Council. The 
single-truck car and the bogie-truck car have each their 
advocates. The standard types of elestric traction trucks 
have, in fact, many excellent qualities, if we may make 
some reservation with regard to the machining and general 
assembling. But chief interest centres upon the radial 
type of truck, which marks the greatest improvement 
introduced during the last six years. The salient features 


and potentialities of this type were expressed by Prof. 
Carus Wilson in a recent lecture to the Tramways and 
He first considered the 
question in relation to the new subway service recently 
put into operation in London, and said that on such 


Light Railways Association, 


subways a good form of radial truck would be of immense 
benefit in such services; It was generally supposed that 
the grinding of the flange of a rail round a curve could be 
overcome by superelevating the outer rail of the curve. 


That, however, was not the case, because even when tho 
rall was fully superelevated there was still a large amount 


of grinding taking place, that grinding, of course, being due 


to the force which had to be exerted by the rail on the 


flange in order to compel the car to turn round, It was 
that force, which might be called steering force, which 


really constituted the whole difficulty with tramcars on 
curves. The practical bearing of this in tramway work 
was that the grinding of the rail did not depend so much 


on the wheel base as upon the length of the car, and since 
this steering force was very little reduced by the reduction 
of the wheel base, it was of great importance to reduce this 
force. The actual wear of the rail did not depend only 
upon the amount of force between the flange and the rail, 
but upon the angle of incidence of that force, and the larger 
the angle with which the wheel struck the rail the greater 
would be the amount of grinding between the two. The 
great aim of all design should be not only to reduce the 
forces between the flange and the rail, but to reduce the 
angle of incidence, and that was the real object of what 
was called the radial truck. He stated that a serles of 
teats were likely to be carried out shortly with the present 
orms of radial trucks on the London County Council 
system, which should yield valuable experience. His own 
opinion, however, was that the present types of radial 
trucks could only be regarded as experimental; at the 
same time there was great hope thab there would be 
developed in the near future a type of sub-truck which 
would radiate tolerably well at low speeds. 

Publications Received.—The Transactions of the 
North-East Coast Institution of Engineers and Shipbuilders 
for February (vol xxii, parts 1 and 2) contains a paper 
on “The Engineering Value of Lubricating Oils,” by Mr. 
W. F. Parish, jun.; the discussion on Mr. C, Schofield’s 


paper on '' Pneumatic Tools”; and the council’s report and 
financial statement, together with a report of the institution 
dinner.—The March issue of the American Physical Review 
(vol. xxii, No. 3) contains the following: “On the Condi- 
tions for Sparking at the Break of an Inductive Circuit,” 
by Mr. J. C. Hubbard; “Experiments on Resonance in 
Wireless Telegraph Circuits " (part iv.), by Mr. George W. 
Pierce; “The Effect of Pressure on Surface Tension,” by 
Mr. C. J. Lynde; “Proceedings of the American Physical 
Society ” (the adjustment of the d’Arsonval galvanometer 
for ballistic work), by Mr. Frank Wenner.— We have 
received part 4 of vol. lii, of the Bulletin of the Imperial 
Institute. Among a number of interesting articles is one 
giving an account of an examination of ‘ Muteke” rubber 
from North-Eastern Rhodesia. The sample submitted for 
examination consisted of about 1'5lb. of rubber in small 
balls, each about 1'5in. in diameter. Two pieces of old 
rubber obtained from the natives were also forwarded, but 
these were too small for separate examination, and were 
not included in the sample selected for analysis. The 
rubber was light brown, fairly clean, and free from sticki- 
ness, and possessed good physical properties, A representative 
sample of the rubber was examined and found to hava the 
following composition : (1) sample received, (2) calculated 
for dry material: (1) moisture 14°9 per cent., caoutchouc 
(true rubber) 69'1, resin 8'7, albuminoid matter 1'7, dirt 
and insoluble matter 5'6, and ash 0'9 per cent; (2) caout- 
chouc (true rubber) 81'2 per cent, resin 10'2, albuminoid 
matter 2'0, dirt and insoluble matter 6:6, and ash 1'0 
per cent. These figures are in general agreement with 
those obtained in the examination of a previous speci- 
men, and prove that the rubber is of very fair quality. 
The rubber was submitted for valuation to commercial 
experts, who classed it as “good clean ball of Nyasaland 
character,” and worth about 3s. 10d. per pound in London at 
the present time, when fine Para is quoted at 5s. 7d, 
per pound.—The March issue of the Bulletin Mensuel of the 
Société Belge d’Klectriciens contains articles by MM. Ose, 
Colard and Marcel Leboueq on the “ Analytic Theory of a 
Polyphase Induction Motor” and “Practical Method of 
Calculating Electric Lighting and Transport Power."— 
From Rio de Janeiro there has come to hand two numbers 
of the Revista Maritima Brazileira.—The Wisconsin Engineer, 
published by the university, in its February issue contains, 
among other interesting matter, an artiele on " Develop- 
ment in Design and Construetion of Switehboards and 
Cable Runs for Large Direct-Current Installations,” by Mr. 
E. Sehildhauer. 


St. Louis Exhibition.—The effectiveness of many 
great international exhibitions, whose purpose is primarily - 
educational, is often nullified by reason of the lessons to be 
learned not being properly set forth. This, however, does 
not apply to the British section at the St, Louis Exhibition 
in 1904, The Government appointed a commission to 
inspect and report upon their observations, and their report 
has recently been issued in the form of a Blue-book. The 
observations on the electrical engineering section made by 
Dr. U. V. Drysdale, the British juror for electricity, interest 
us greatly, and are worthy of the attention of all connected 
with the electrical industry. Speaking of resistance coils 
and standards, he comments that British manufacturers 
appear to have made little advance during the last ten 
years, although the quality and finish of the work is good ; 
but that much greater attention ought to be paid by them 
to German work if they are to hold their place. He Says 
that not one good form of standard resistance was shown. 


| Platinum-silver coils with their high temperature coefficient 


and long thin copper leads for the B.A. gauge of bridge, he 


points out, have long been discarded by other countries, 
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and we ought certainly to follow suit. The cardinal 
requirements for standard resistances, after constancy, he 
names as open winding, oil immersion, circulating arrango- 
ments, low temperature coefficient, and short stout leads. 
The standard resistances designed by the Reichsanstalt are 
described as almost perfect in these respecte, and similar 
forms should be made in this country. Oil circulation is 
regarded as specially necessary in low-resistance standards. 
With regard to ordinary resistance boxes, in the first place, 
he regrets that the practice of waxing the coils still survives 
in one or two instances in Great Britain, which he con- 
siders ought to have been absolutely discarded years ago. 
If British manufacturers wish to keep in the front rank, he 
submits that attention must be given to the following 


points: coils to be open wound or on metallic heat-con- | 


ducting bobbins, with large wire of negligible temperature 
coefficient, and high-resistanee coils to be subdivided to 
reduce their electrostatic capacity, this latter point being of 
considerable importance for inductance or alternate-current 
work. Dr. Drysdale also touches upon the important 
question of the standardisation of electrical machinery, and 
its difficulty in this country owing tothe many different types 
made. Through standardisation, he says, America has now 
probably solved the problem of single-phase traction, which 
will most likely enable the main railways to be successfully 
electrified in future. He states that this has only been 
done by the expenditure of such amounts in experiments 
as would frighten British manufacturers, and, that unless 
we are alive to the question, we may possibly in a few 
years be seeing all our large railways being equipped with 
American plant, just as we saw our tramways some few 
years back. Dr. Drysdale’s further remarks are of import- 
ance in view of the state of the electrical industry in this 
country consequent upon competition and cutting of prices. 
He points out that one of the reasons for the advance in 


the electrical industry in America lies in the combination . 


of nearly all the small electrical firms into two great com- 
panies, which has eliminated the extreme and ruinous com- 
petition and the extreme waste of talent prevalent in this 
country, as well as the multiplicity of types of machinery. 
It would appear, he concludes, that the British electrical 
industry would ‘gain by the co-operation, and even the 
amalgamation, of several of the now competing firms, and, 
above all, by the short-sighted policy of trade jealousy and 
secrecy being discarded. Dr. Drysdale omits to deal with 
the political side of the question. It is the American tariffs 
which have preserved the American electrical market to the 
firms in that country, and which have enabled the large 
combinations to be formed. The same applies to Germany, 
where large combinations can afford to spend immense sums 
in experiments with the assurance that they can get a good 
profit afterwards. | | 


Direct-Current Railway Operation. —Mr. Frank J. 
Sprague, who has frequently given expression to his firm 
belief in the extended possibilities of direct-surrent traction, 
now contributes an article in the New York Electrical 
World, in which he calls attention to a recent movement 
in the direction of undertaking heavy electric operation 
under a motor potential of not less than 1,500 volts. 
Curious to relate, the method which he utilises is that 
illustrated by the commutating or inter-pole motor. This 
particular idea, which, says Mr. Sprague, now bids fair to 
be of vital consequence and utility in the development of 
continuous-current apparatus, may be termed the method 
of neutralising armature reaction and eliminating sparking 
by automatically varying the polar resultant, or correcting 
the distortion due to varying relations between armature 
and field strengths in dynamo-slectric machinery. ‘In the 


stationary motors which I for some time constructed with 


double coils,” continues Mr. Sprague, “the serles winding 
was a distorted one, and intended to shift the field in one 
direction. only, but on motors installed and operated for 
some months in the year 1886 on the Thirty-fourth-street 
branch of the elevated railroad the series armature coil 
was equally distributed so as to tend to produce the supple- 
mental poles equally midway between the normal ones. 
No actual polar projections at these points were used, but 
this is a physical, not a fundamental, difference ; and, as 
stated, consequent, not salient, poles were used.in these 
early constructions.” The actual construction of the fields 


and the winding of the series field coil, as well as its con- 
nection to the armature and reverser, are illustrated in the 
accompanying sketch (Fig. 2). The shunt winding making 
the poles N and S is omitted for clearness. The variable 
supplemental poles are n and s. The development of this 
general method of neutralising armature reaction is but 
one element of the problem so far as railroad practice is 
concerned, and there are other important essentials. But 
Mr. Sprague answers this by saying that the possible 
increase of potentials directly used on individual motors 
to 1,500 volts, to say nothing of what may be used in 
combinations of motors, promises important developments 
in direct-current work. And when to this is added the 


L 


fact that by special methods of regulation not only can 
there be a range of at least 6 or 8 to 1 in economic 
spaed under load, with the utmost refinement of variation, 
but that in addition where there are down grades the 
locomotives can be used to restore energy to the line 
through a complete range of like character, if the gain 
warrants the increased size and cost of apparatus common 
to all proposals for return of energy, some idea may be 
had of possible future developments on direct-current 
lines, irrespective of whatever excellent results may be 
attained by direct alternating-current methods; all making ~ 
to a common end, the greater development of heavy 
electric traction. | | 
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THE POWER BILLS. 


In view of the great fight about to commence in 
Parliamentary Committee rooms between the various appli- 
eants for rights to supply power in bulk throughout Greater 
London, we have thought it of interest to compare the 
promises of the various promoters with the results obtained 
by the existing electric lighting undertakings. A number of 
the schemes, including those of the London County Council 
and the Additional Power Company, propose to supply 
existing undertakers only, and not to compete with them 
by supplying power to individual consumers. Hence, if we 
can obtain the actual cost per unit available at the terminals 
of the existing central stations, we get a figure that should 
be directly comparable with the charge offered by these 
promoters, if we neglect the profit that it may be assumed 
the power companies have included in their estimates. 

Before proceeding to discuss the figures that we have 
prepared, we would point out that the disabilities of the 
existing stations must be taken into consideration. Owing 
to the pioneer work that they have been compelled to 
undertake, much of their plant is, of necessity, heterogeneous 
and antiquated. Moreover, the generating costs that they 
have incurred are actual working results, and, therefore, 
much more reliable than paper promises. If an existing 
company puts down large new generating units on the 
same scale as that proposed by the power companies, there 
appears no reason why one should be more favourably 
circumstanced for the cheap production of energy than the 
other. It is important that this matter should be regarded 
from an impartial standpoint, and we must strongly com- 
mend these points to the consideration of our readers 
before they draw conclusions from the results that we 
publish, | 

Bearing these factors in mind, the study of generating 
costs is of very considerable interest, for we can, by investi- 
gating the existing state of affairs, form some ideas as to 
the possibilities of the future. Table I. is an analysis of 
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the present cost of generating electricity in London, taking 
as à basis the returns for 1905 of several companies that 
are supplying electrieal power in the metropolitan area. 
These costs include, of course, coal, oll, water, and stores, 
and the wages of employés in the station. In addition, we 
have the repairs and maintenance of the generating plant 
and buildings, together with the rent, rates, and taxes. 
Under the head of "Management, legal, and insurance ” 
we have added the proportion of engineers' salaries (as 
certified by the chief engineer to be included in generating 
costs) to the insurance, and have also ineluded in this item 
half the remaining management and legal expenses. Lastly, 
we have assumed a depreciation of 4 per cent. on the capital 
outlay upon the whole generating station, including land, 
buildings, and plant. This may be objected to as 
being too small by those company experts who decry 
municipal working. We would point out, however, that 
it is 4 per cent. on the total cost, out of which the item 
for land appreciates rather than depreciates. Again, the 
buildings have a longer life than corresponds to a 4 per 
cent. depreciation, and so have the foundations. In our 
opinion this 4 per cent. amply covers the depreciation on 
a well-designed plant. | 

Referring again to the table, it will be seen that in this 
way the total generating cost has been arrived at, and all 
the companies have been compared on the same basis. By 
subtracting the units used on the works from the total 
units generated we learn the units available at the station 
terminals, and it is this latter figure that has been used in 
determining the generating cost per unit. For purposes of 
comparison we show the percentage ratio of the maximum 
kilowatts observed to the total kilowatts of the apparatus 
connected up. 

Finally, we Include the load factor, which has such an 
an Important bearing upon the whole question of generation 
costs, and which we have calculated in the following way: 
from the total units available at the station terminals the 
average kilowatts was obtained, and this was then considered 
as a percentage of the total observed kilowatts demanded. 


TABLE L—GENERATING COSTS IN £'s, 


County | Charing | Chariog St. James’s oe et. 
-— of Oross(Wes'| Oross Central, Pes an a 9r Electric 
London. Ead) (City ). | neon. | Pall Mall, | "0ncon. Supply. 
TU nee ER ae Oo 14,696/ 14894]  15148| 13,742}  927,5581| 14,884]  20,619| 32.693 
Oil, waste, water, and stored cece essen ee 1,792 719 591 2,212 2,402 1,558 1,545 2,970 
Wopen i. oe caret ree cee diets 7,486! 6 932 6.411 ó 555 2, 985 5 500 12,143 11,304 
Repairs and maintenance .......—..... ecce 4 705 5 987 4015 2 550 5,609 4,535 7,662 11,766 
Rent, rates, and taxes .... esee 8 792? 7,350? 7,904? 2 602 1,224 8,519 22,862 14,518 
Management, legal, and insurance ................ 6 693 4 814 6 018 4 105 6,166 |^ 7,070 16,765 19,685 
Depreciation at 4 per cent. ....... eene 22 071 21,807 21 587 15 845 8,047 185,584 12,242 68,057 
TOTAL emeret eret ttes 66,286| 62003]  65704|  44609| 48,964| 55,250| 125,126 130,981 
Total units generated.......—.... e. smsssceremee | LA 092,146 110,655 778 |12 174 104 | 7,168 918 |10 926,942 | 6,654,217 (25,191,642 24,859,977 
Units used cn works ....—....—..— Lecce 746,766 | 5,660,054 | 2 934 393 65.958 | 205,897 | 162,057 700,451 | 2,695,575 
Units available at station terminals ..-............... 11 545 680 | 6,975 666 | 9,239,711 | 7,102 960 |10,720,345 | 6,512,180 |22,421,191 |22,164 402 
Total kilowatts of apparatus connected ............ 26,972 1*,845 12 992 mo 4,214 10,012 28,665 22,839 
Maximum kilowatts observed ............— .—..- 6.853 5 245 8 977 6,402 4,000 | 5,280 — 14.560 
Ratio (per ceni) anus er e rk eerta ys eau de le 25 5 ó5 69 — 95 53 — 62 
Load factor (per Cent.) |... err ret 18:9 152- 117 125 | 306 | 44d NE. 176 


TABLE II —GENERATING COSTS PER UNIT IN PENOE, 


County | Chaving | Charirg St. James : Met. 

— of Oross(West| Cross Central, d an = a of Electric 

London. | Erd) (City) ' | Pall Mall, | “707°? | Supply. 
Geeky E PEE EXC OMEDT EET 512 BAL 470 615 |  '550 332 | 354 
Oil, waste, water, and stores... .. ses eose m sasoe sees é 038 025 015 075 ‘005 ‘050 ‘016 ‘032 
WARES |. HMM "C— "e 158! 238 167 121 ‘067 204 131 128 
Repairs and maintenance ..... . ou o oe o ma o os o es o c o * '010 ‘206 "104 085 ‘081 "160 ‘089 127 
Rent, rates, and b9xes ... .... ice. EER a "186? "253? 206? ‘089 ‘027 ‘575 '241 "158 
Mansgement, legal, and insurance ............—.... "142 ‘166 156 141 ‘072 "262 181 ‘215 
Depreciation at 4 per cent, ........ A S NETS cance, ne ‘467 "182 725 '541 180 502 "456 ‘412 
ToTAL cosT of unit at station terminals ........; 1311 2:182 1 714 1 522 1 047 2 101 1°445 1 419 
TOAD FACTOR (per Cont.) cce meses] 189 152 117 125 | 306 141 a 17:6 


1 [noludes engineers’ salaries, 


* Includes insurance, 


THE ELECTRICAL 


With the aid of Table I. we are able to glve the compara- 


tive costs per unit shown in Table II, We have pointed 
out that the total cost per unit at the station terminals is 
directly comparable with the prices to distributors proposed 
in several of the London Power Bills. These proposed 
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For as we know the generating cost per unit and the 
load factor of several companies whose returns we have 
examined, it is obvious that the corresponding points can 
be marked in the curve diagram. We have done this, and 
are thus able to demonstrate that in every case the charges 
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prices were dealt with at considerabie length in our Issue 
of Feb. 9, when we were able to give our readers some 
valuable curves showing exactly the selling price per unit 
corresponding to loads of varying load factors. With the 
aid of these same curves—which we publish again this 
week—it is possible to make a most instructive comparison, 


92u9g ut Plog fiu() Jed Dd. 


promised in the Power Bills are less than the actual bare 
costs of producing electricity in our supply stations last. 
year. This remark applies equally to the Charing Cross 
(West End) and St. James’s Companies, whose costs work 
out at more than 2d., and cannot therefore be shown in 


the diagram, - 
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THE BAKER STREET AND WATERLOO RAILWAY, 


The history of the new tube connecting Baker-street 
with the Elephant and Castle is by no means an uneventful 
one. It proved too big an undertaking for the first firm 
who undertook to construct it, and has been completed as 
part of the enormous scheme for improved travelling facilities 
in London organised by the late Mr. C. Yerkes. The 
route traversed by this line is shown on the accompanying 
map, and it certainly supplies a much-needed means of 
communication, From time immemorial town dwellers 
have looked to the West as their residential quarters, and 
extended their building operations in that direction. Con- 
sequently, each morning there is a rush of people eastward, 
who return westward at night. To meet this rush there are 
quite a number of lines in London, but the through com- 
munication north and south has been practically neglected 
until the opening of this line. Before proceeding to describe 
a few special engineering features in the equipment of the 
line, we think it well to give the views expressed by its 
managing director, Sir Geo. Gibb, at the formal opening 
on Saturday last. He then sald that he had undertaken 
the responsibilities as the managing director of the line 
moved by a keen interest in the problems to be solved by 
it and by the other lines under the same general manage- 
ment. He hoped he might be able to do something to 
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realise the ideal of which he had obtained a 
gerving on the London Trafic Commission, 
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Deme 


by a combined effort and mutual co-operation with his very 
able colleagues in the management of the London rail. 
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Fig. 1. —Map of the Baker Street and Waterloo Railway, showing 
Crossings of other Lines. 

ways, to make the most of the additional facilities for 

rapid movement in London which were about to be 
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glimpse when | realised by the completion of that enterprise. When 
and to assist, serving on the Traffic Commission he was impressed, 
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with the conviction, which he believed was an absolutely | 


true one, that the public advantage to be derived from any 
system of urban conveyance depended not only upon the 
care, skill, and completeness with which the plants were 
devised and regulated, but equally, and perhaps more, upon 
the arrangements whereby the necessary unity and con- 
centration of aim in working the system were secured 
between the various parts of the whole. Not only was 


[i 


lines, Point to point travel was a good beginning, but it 
was only a beginning, and that beginning might be a curse 
instead of a blessing if system were lost sight of and useless 
duplication allowed to take the place of well designed 
and comprehensively planned schemes. Hitherto we had 
had urban railways, but it was now hoped that we should 
have an urban railway system. In describing the general 
outlines of the scheme of new railways, which would be 


FIG. 5.—The Baker Street Station. 


a comprehensive scheme of construction an imperative ; the outcome of the practical genius of the late Mr. 
necessity based upon principle and a far-sighted con-| Yerkes and of the financial enterprise of Mr. Edgar 
ception of London's travelling needs, but it was also of | Speyer and those associated with him, he said that the 
vital importance that there should be helpful and | foundation of the scheme, not from the point of view of 
harmonious co-operation between the public authorities, | finance, but from the practical point of view of a railway 
the owners of the means of conveyance, and the technical | man, was the District Railway. An old servant of the 
managers, who could do so much to make or mar the | public, which was going through its hard and troubled 
results of the best devised system. The companies | period of rejuvenation by electric power, hardly received 
which he represented could not claim to be pioneers | all the gratitude it deserved for useful though rather 


Fig. 4.—The London Road Depot of the Baker Street and Waterloo Railway. 


in tube railway construction — that honour belonged 
to the City and South London Railway and to 
the Central London Railway, which had done so 
much to bring people to the conviction that travelling 
by tube railways was just as convenient and comfortable 
as travelling upon the surface. Although the Baker- 
street and Waterloo Railway was not a pioneer line, 
nevertheless it marked the inauguration of a new era. 
Hitherto tube railways had been most useful to detached 


mig 


grimy publie service before electric traction was dreamed 
of. That railway, as was well known, served many of 
the western suburbs. It brought into the central area of 
London the suburban residents of Harrow, Hounslow, 
Ealing, Richmond, Wimbledon, and Hammersmith. It 
passed through many important boroughs whose official 
representatives, the mayors, he was glad to welcome on 
the present occasion. It extended along the southern 
fringe of the whole central area of London, and then by 
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friendly working with the London, Tilbury, and Southend 
Railway, an undertaking admirably managed by Mr. 
Arthur L, Stride, also a director of the District Railway, 
it connected the public with east and west by a service 
of frequent through trains. The enterprise which he was 
describing intended to construct, in connection with this 
valuable foundation—the District Railway—three tube 
railways, one of which, the Baker-street and Waterloo 
Railway, for a part of its length was now open to the 
public. The others were the Great Northern, Piccadilly, 
and Brompton, which would extend from Hammersmith 
under Piccadilly and Holborn to King’s Cross, and the 
Charing Cross, Euston, and Hampstead, which would 
extend from Charing Cross through Euston to Golder’s 
Green, forming not only a much-needed suburban line to 
the popular district of Hampstead, but also providing a 
second line crossing London from north to south. Tho 
enterprise would bring a system into force which would 
practically enable passengers from all parts of London 
not to be deposited at the particular stations at which 
they were now left, but to be carried to their destinations 
wherever that might happen to be. Hitherto a great 
deal of attention had been paid to the east and west 
movement in London. No doubt the number of passengers 
travelling east and west were now greater than those 
travelling north and south, but the latter had been under- 
estimated in the past, as there had been no cennecting 
link which enabled the vast movement east and west to 
move also north and south. The Baker-street and Waterloo 
Railway was the connecting link which provided every 
facility for passengers who wished to move north and 
south, and it also utilised the vast capital already spent in 
the east and west undertakings. The railways and tram- 
ways all concentrated in a certain point, but passengers 
would now be transferred from one railway to another, 
and in that way the public would derive the fullest 
advantage from the expenditure that hitherto had been 
Incurred. The enterprise had, of course, involved an 
Immense cost; the capital involved reached the enormous 
total of £18,000,000, including the electrification of the 
District Railway. The enterprise was an immense task, 
which required the encouragement, sympathy, and support 
of the wealthy public of London for whom these railways 
were designed and provided. He appealed for their 
co-operation in the vast undertaking which was now so 
near completion. 

Coming now to the line itself, there is no need at this 
period in engineering advancement to describe again the 
“Greathead shield," which has enabled this tube, and 
many others, to be constructed in London clay without 
damaging by subsidence the surrounding property. While 
in the construction of this railway there have been certain 
troubles to be overcome, thess are more of a civil 
engineering character, and hence do not concern the 
majority of our readers. There is a point, however, in 
connection with the track on this railway which calls for 
special mention, as it has resulted in the line being much 
less noisy than any of its predecessors. This is the 
system of supporting the running rails on cantilevers 
formed by the wooden sleepers rather than placing a 
‘direct wooden support between the tunnel shell and 
the running rail. In the construction shown in Fig. 2, 
and which we hope to illustrate more fully in our next 
week's issue, the hardwood sleepers are supported in their 
central parts only, and the two ends project over the con- 
crete foundation, and are without any direct support in the 
vertical direction. The result is that the sleepers bend 
slightly as the trains pass over them, and the hard 
metallic ring found in other tubes is very considerably 
reduced. —— | 

The same drawing also shows the relative positions of the 
lead and return conductors, which are supported on earthen- 
ware insulators. A pad of felt is placed under the central 
conductor rail, also with the object of reducing noise. The 
actual diameter of the tunnel varies from 11ft. 8]in. where 
the track is straight up to 12ft, 6in. on very sharp curves. 
In the stations, as is shown on the drawing, the diameter is 
increased to just over 21ft. | 


(To be continued. ) 


THE WITTON CARBON FACTORY. 


A Threatened Industry. 


On Friday last we had the pleasure of revisiting the 
carbon factory established by the General Electric Company, 
Limited, some five years ago at Witton, Birmingham. This 
factory is the sole example of its kind in the United 
Kingdom, and the circumstances which warrant its further 
notice here reflect very clearly the rottenness of a fiscal 
system which placas our home market at the mercy of 
unfair competition from without. The price which ruled 
for carbon at the outsev—namely, about 45s. per 1,000ft.— 
would have enabled the industry to flourish. It is bayond 
doubt that Witton-manufactured carbon can successfully 
compete with the foreign article, both as regards quality 
and cost of production. But, unfortunately, these factors 
are not allowed to rule the situation. On the contrary 


they have been outweighed by resort to artifice, Con- 


tinental manufacturers having gradually reduced the price 
to 23s. per 1,000ft, at which the material is now being 
sold over here. This price is, we understand, actually below 
the cost of its production. Here, then, we have a practical 
illustration of dumping. It is, of course, organised, a ring of 
manufacturers pledged to maintain prices on the Continent 
forming the keystone of the system. Let us consider for a 
moment how it works. First of all,the home market is 
known to be secure from attack, due to its tariff walls. It 
is, therefore, possible to keep prices at a fixed level within 
the protected area without risk of attracting competition, 
This area represents a demand for carbon which can be 
more than coped with by the manufacturers in the ring. 
Now, the cost of production varies with the quantity turned 
out—that is to say, a carbon factory can only produce ata 
minimum cost per 1,000ft. when working up to its full 
output. Anything below means less profit per unit 
quantity at the fixed selling price, until a point is reached 
at which no profit is made. But the demand within 
this protected area is not alone sufficient to keep the 
factories at their full output. Hence a supplementary 
market was necessary, and we have provided it free of 
charge. 

By dumping their surplus production in this country the 
manufacturers in the ring have improved the load factor 
of their plants, and thereby reap a larger profit on sales at 
a fixed price within the protected area. It is questionable 
whether this increase covers the loss on the dumped surplus. 
We will assume it does not, and that the game is continued 
with the deliberate Intention of destroying all competition. 
Thus the General Electric Company, Limited, are struggling 
against heavy odds; it is due to them that prices for 
forelgn carbons have been forced down toa level below 
the actual cost of production. With more support from 
railway companies, munielpal authorities, and others having 
large orders to place, the victory might yet be theirs, 
but without it, we are assured, the industry in this 
country is doomed. It seems to us a short-sighted 
policy to withhold this support. For it must ba 
remembered that the Witton Carbon Factory is alone of its 
kind in this country. Were its activity to cease, the 
price of carbon would undoubtedly be raised to the old 
level, if not above it. Then there is the question of 
supply in case of war. Carbon is largely used for search: 
lights on our warships and land defences, besides for 
dockyard lighting, ete. Surely it would be tempting 
providence to depend entirely upon external sources of 
supply for these purposes. True, Admiralty orders are 


now being executed at Witton, but these are not sufficient 


to keep the factory going. Thus the question is of national 
importance, and it is distressing to think a trumpery saving 
to-day should blind so many to the larger issues involved. 
Since there is no hope of fiscal reform being adopted for 
some years to come, an appeal to patriotism is all that 
can be made. We hold no brief for the General Electric 
Company, Limited, but certainly think their efforts in this 
direction merit success. They have incurred a large 
capital outlay in establishing the carbon industry in this 
country, and, in view of the circumstances stated, are - 
justly entitled to preferential treatment, in giving which 
consumers of carbon would render a two-fold service, and 


at the same time save themselves from the dan f 

A ger of | and placing the sound portions Into baskets for removal to 

gal ges ci prices ahead. | the crushing mills. It is tedious work to watch, and 
e will now describe the manufacture of arc lamp! neither the huge stacks of retort carbon nor the 


as 


View in Press Room, showing Hydraulic Pump and Carbon Press squirting Arc Lamp Carbons. 


carbons as seen at Witton. The basis material consists | piles of soot in sacks lend enchantment to the scene, 
of gas-retort carbon, soot, and tar. The first-mentioned Adjoining this department is the crushing and grind- 
component is unfit for use in its crude state, having to be | ing room, where the selected carbon is reduced to an 


The Baking Ovens. 


carefully selected and cleaned by hand. Thue the initial impalpable powder, passing first through crushers, whence 
process suggests breaking flints by the wayside. We seo | it emerges in the guise of pea-nuts, and then through 
men and boys taking pieces of the crude material from | grinding mills which effect the final reduction. Two types 
bulk, removing extraneous matter with chipping tools, | of mills are employed—one in which the carbon is shaken 
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up with steel balls Inside a rotating drum, and the other in | the proportions of each being carefully regulated. es 
which the material is passed between steel rollers aet very | this machine the mixture is passed through steam-heate 

close together. Naturally the atmosphere in this room is | calenders, which serve to still further incorporate the 
somewhat dust-laden, and we take away a good deposit. | ingredients. It is then consolidated by means of stamps 


Testing CarLons for straightness and making them of uniform lergth. 


With regard to the soot ingredient of the basis mixture, ( into dense blocks of sultable form and sizo for inserting in 
this has to be specially manufactured for the purpose, and | the hydraulic cylinders from which the carbons are subse- 
requires to be of certain definite physical and chemical | quently squirted. At this stage the material is plastic, 
constitution. The same remarks apply to the tar, and in | and the hydraulic pressure which is applied to the blocks 
order to manufacture high-grade carbons very carefal | in the presses forces it through steel dies of the correct 


ham" 


Dealing with Cored Carbons. 


control must be exercised over all the raw materials used. | diameters. In making cored carbons the die has a needle - 
Moving on, we come to the mixing-room. Here the | fixed in its centre so that the carbon as it issues has a 
powdered carbon, soot, and tar are mixed together in | hole throughout its length. As they are squirted, the rods 
& large steam-heated contrivance made on the same are cut up into lengths of about 3ft. These rods, while 
principle as the machines used for kneading bakers’ dough, | they are still hot from the press, are quite flexible, but 
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become comparatively stiff after standing for a time. 
Before baking, the rods are tiled up into bundles 
of a size which fits easily into the fireclay crucibles, 
the bundling being done in specially designed frames, 
which keep the rods straight during the operation. 
Next comes the final preparation of these bundles for 
baking. This consists of packing them into crucibles with 
carbon dust to prevent the access of air, and consequent 
oxidation, while they are in the furnaces. It should be 
mentioned that cored rods are previously plugged to 
prevent ingress of the carbon dust. The baking is con- 
ducted in furnaces consisting of a number of chambers 
arranged in series. The furnaces are let into the ground, 
and each chamber is covered by a separate lid. Generator 
gas is used for heating them. This is produced at the 
factory, and can be let into any desired chamber and there 
burnt. The air necessary for combustion is passed through 
the chambers containing the carbons which have been 
baked, and thus both cools these carbons and itself 
gets hot before combustion. Similarly, the waste gas from 
combustion is passed through the chambers containing the 
carbons about to be baked, and thus heats them preliminary 
to their coming into the full temperature of the gas fire. 
In this manner the carbons are slowly heated up to. the 
maximum temperature of 3,000deg. F., ab which they are 
maintained for the necessary time, and then slowly cooled 
down, after which they can be removed from the furnace. 
The cycle occupies about nine days in all but of this 
period the carbons are at the maximum temperature only 
five hours. The fire is never allowed to go out except once 
or twice a year, when the ovens require cleaning. Repairs 
to the furnace chambers represent a considerable annual 
outlay, the firebrick walls being quickly destroyed by the 
temperature mentioned. New baking pots or crucibles are 
another heavy item in the maintenance cost. These pots are 
made on the spot of a special fireclay incorporated with the 
crushed fragments of crucibles which have been used and 
broken. We have now seen how the manufacture of arc lamp 
carbons progresses from the preparation of the raw materials 
down to the completion of the baking process. After the 
latter they are taken from the crucibles, being now perfectly 
stiff and solid. They are then cut into the required lengths 
by means of a small guillotine machine. The next opera- 
tion is to sort the bent carbons from the straight ones. 
This is done either by hand or by automatic machinery. 
In the latter case the rods are allowed to roll between two 
parallel plates set at an exact distance apart, so that only 
straight ones can pass through. The straight carbons are 
now passed to a machine which grinds both ends of each 
rod flat, taking away the roughness resultant on cutting, 
and making it the standard length of its particular class. 
They then go to a machine which grinds one end of each 
carbon to a point. The solid carbons are now finished, 
but the cored varieties have yet to be filled. Before 
this is done the canal of each rod is carefully 
cleaned by means of compressed air, Next the cleaned 
carbon is cored by a machine which forces coring mixture 
into the canal under pressure. After a thorough drying the 
carbons are then ready for bundling and dispatch. Three 
qualities of arc lamp carbons are made at the factory, 
called respectively “The Apostle,” “The Nubia,” and 
“The Witton.” The first named, for ordinary use in open- 
type arc lamps, is a carbon which burns with a long life, 
and leaves a comparatively small percentage of ash, The 
second is a higher grade carbon, for similar lamps, specially 
intended for use where a greater brilliancy of light, greater 
steadiness of burning, and greater freedom from ash are 
desirable. Ib burns a little more rapidly than the Apostle. 
‘The Witton brand,” on the other hand, is a quality for 
use in enclosed lamps. Flame carbons are a recent addition 
t) the variety made, while battery plates and carbons for 
searchlights are also turned out in large quantities, All 
these qualities of carbons have not only to be made from a 
special mixture in each case, but involve differences of 
treatment in the course of manufacture. The number of 


separate operations entailed by the production of such 


seemingly simple articles is another remarkable feature. 
We have not nearly exhausted the list. On the contrary, 
we could go on to tell of battery plates formed at two 
oporations, baked, then tapped for terminals, the latter 
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being afterwards screwed in and the tops of the plates 
painted to complete; also of searchlight carbons pointed 
by hand and half-coated with copper deposit, making them 
look like cartridges for a machine gun. But the space at 
our disposal is limited. For a more detailed description of 
the factory’s equipment we would refer the reader back to 
our issue for Feb. 13, 1903, pp. 224-229 inclusive. 

Before leaving the factory we visited the testing 
department. A chemical laboratory forms part of this, 


where the raw materials used are systematically 
analysed to insure uniformity of the product. 
Samples from the batches of finished carbons are 


also carefully tested, and the results compared with the 
standard for each class. In this way any irregularity in 
the process of manufacture can be traced and rectified. We 
have before us a summary of the tests to which 18mm. and 
12mm. Apostle carbons were subjected during 1905. The 
average results for each month are excellent. Nor are 
the results of comparative tests made at the National 
Physical Laboratory less satisfactory. It may be added 
that about 25,000,000m. of arc lamp carbons are used in 
this country annually, while the capacity of the Witton 
factory reckoned on the same basis is 4,000,000m., apart 
from battery plates, blocks, etc. The provision which was 
made for trebling this output has never been wanted. We 
trust a different tale will have to be told at no distant date. 

The object of our journey to Birmingham was to see the 
works described in the foregoing, but at the same time we 
were afforded an opportunity by the General Electric 
Company to revisit the engineering department, foundry, 
ete, of their Witton establishment, where we saw a large 
amount of work in progress. Lift motors for the London 
underground railways were particularly in evidence. These 
constitute part of an order for no less than 340 machines 
of special design, They are destined to work Otis 
elevators, and were to be seen in various stages of con- 
struction. The armature coils are wound in deep slots, 
and covered in with vulcanite wedges, which slide 
into grooves cut in the sides of the slots for the 
purpose. Thus these wedges serve not only as extra 
insulation, but give mechanical protection to the coils. We 
also noticed a 1,000-kw. direct-current generator for Aston 
Manor, a 1,000-kw. single-phase alternator for South 
London, and a two-phase machine of like capacity for 
Fulham, besides smaller motors and generators of several 
types, some of them provided with the now fashionable 
commutating poles. A peep into the bay in which mleanite 
sheet and other insulation is prepared revealed a similar 
state of activity. Here we were shown a sample of 
impregnated paper five-thousandths of an inch thick, 
capable of withstanding 6,000 volts after being forcibly 
creased ; also a special way. of moulding micanite on coils 


for extra high -tension work, making an exceedingly 


solid and efficient job. The hasty inspection of various 
other departments of these extensive works brought a most 
Interesting visit to a close. 


JOHANNESBURG ALTERNATORS. 


On Monday last we were privileged to witness a most 
interesting trial of some large alternate-current dynamos 
which have been manufactured by Messrs. Siemens Bros. 
for the Johannesburg Municipality. The machines were of 
the two-phase type, and are for coupling to gas-engines 
which run at 100r.pm. At this speed they give 1,800 
kilovolt-amperes at a frequency of 50, The machines are 
designed to give 5,500 volts per phase, which at 1,800 kilo- 
volt-amperes is equal to 275 amperes per phase. With a 
power factor of ‘75 the output of each of the machines is 
1,550 kw. Besides these two dynamos the firm have also 
made for the same municipality two of 675 kw., which are 
to be driven by gas-engines running at 125 r.p.m. The 
following are the details respecting these machines as 
supplied to us by Messrs. Siemens Bros. : 

General.— These alternators are designed for direct 
coupling to gas-engines to the specification of Messrs. 
Mordey and Dawbarn, and had to fulfil the most stringent _ 
guarantees. The temperature rise was guaranteed not to 


914 THE 
exceed 50deg. F. in any part after running for 12 hours at 
fullload, and this temperature rise was not exceeded on 
test. The size of the machines was determined principally 
by the low excitation loss and the small rise of voltage on 


throwing off the load required by the specification. The 
675-kw. sets (which were not on view) have an excitation 
loss of only 1'1 per cent. of the output. When running at 
full load on a '75 power factor, the rise of voltage on 
throwing off the full non-inductive load is only 4J per cent. 
Similar results have been obtained on the 1,350-kw. sets. 
Stator.—The stator frame (Fig. 1) is of cast iron, combin- 
ing great stiffness with minimum weight. It is efficiently 
cooled by the current of air set up by the rotor, which 
escapes through the holes in the side protecting flanges 
and the shell of the frame. The frame is cast in four 
pieces, which are held together by concealed bolts, which 
are, nevertheless, readily accessible. The stator plates are 
firmly clamped by means of insulated bolts between two 
cast-steel angle plates, which are fixed to the stator frame 
by means of bolts and adjustable sleeve nuts, making it 
unnecessary to machine the inside of the stator frame. 
The core is built up of laminated stampings insulated on 
both sides. The slots are open, with grooves to receive 
wooden keys to hold the former-wound stator coils firmly 
in place. This construction allows the coils to be thoroughly 
insulated before they are slipped into position, and also 
provides for repairs or renewals being easily made. The 
coils are insulated with mica moulded on to the straight 
part. This tube of mica, when the coil is in position, pro- 
jects a sufficient distance beyond the stator core to ensure 
a leakage distance sufficient for the voltage of the 
machine, The ends of the coils are taped with special 
oiled tape, and being very rigid, they are kept well away 
from all parts of the frame or core, and thus have an ample 
air insulation. They are thoroughly protected by the 
shields on the frame without interfering with ventilation. 
Kotor. —The rotor consists of poles attached to a cast-steel 
wheel, the rim of which is of U section. The wheel is cast 
in four pieces, It is provided with spokes, and is strongly 
ribbed inside. The divisions are made through the spokes 
in order to avoid the large bending moments due to unsup- 
ported lengths of the rim, and the segments are held 
together by shrunk keys inside the rim. Lateral move- 
ment is prevented by round keys fixed in the rim. The 
hub is held together by shrunk rings, All poles are 
round, ‘and mounted on flat circular facings on the 
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periphery of the flywheel. They are held to the wheels 


by screws passing through the flywheel from the inside, 
the screws being provided with lock washers to ensure 


their not working loose. 


The pole itself is prevented from 


| FrG. 1, —The Stator of the 1,350-kw. 100 rev. Siemens Two-Phase Alternator. 


turning by a steady pin. The pole-shoes are of thin 
stampings, securely riveted together, and are attached to 
the pole by means of four countersunk screws, which are 
locked into position after being tightened. The rotor coils 
are wound on metal formers which fit the poles, a flange 
on the pole itself holding them in position against centri- 
fugal force, The construction is of great mechanical strength, 
and suited to high peripheral speeds. Should a rotor coil 
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be damaged it can easily be replaced by taking off the pole 
and the stator windings can also be easily removed. From 
the stator coils leads are taken to porcelain terminals 
mounted on the underside of the stator frame. They are 
readily accessible, and yet out of all danger from casual or 
accidental contact. The stator coils are also so placed that 
should moisture collect on the machine from any cause 
they are thoroughly protected. From the rotor coils leada 
are taken to the slip-rings, The slip-rings are of brass, 
and are supported on insulated pins, which are screwed 
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into the boss of the rope wheel that drives the exciter. | factor and excitation for 3,100 volts open circuit is not to 
The current is collected from these by means of two | exceed 6 per cent. The excitation being at full load with 
carbon brushes on each ring, so that one can always be 


n cos ¢ = '75 was guaranteed not to exceed 20 kw. at 
lifted off or replaced without in any way interfering with ! 230 volta. 


Fig. 5.— Two Alternators partially erected. 


the operation of the machine. The current flowing through The following particulars of machines will be of interest 
the carbons is kept at a low density, thus ensuring small | The diameter of stator core is 260in., and core length 10in 


wear and absence of glowing and pitting. There are 480 slots, which is equivalent to four per pole 
Under the terms of the specification the temperature rise | and phase. The air-gap is 66mm. The open-circuit and 


Sete, 


Fig. 4.—The two 1,550-kw, Siemen Alternators erected for the Hopkinson Test. 


is guaranteed not to exceed 50deg. F. after ‘a 12 hours’ full | short-circuit characteristic, as obtained from actual tests, are 
load run at 1,800 kilovolt-amperes, It was also guaranteed | given in Fig. 2. Figs. 3 and 4 show these two machines 
that rise of volts on throwing off full load with unity | as arranged to run under a full-load Hopkinson test, The 
power factor 3,300 volts shall not exceed 5 per cent. The | proper value of current at normal full load was obtained 
fall of volts on throwing on fall load with unity power | by one of the two frames being angularly shifted from ita 
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normal position so as to give a phase displacement of about 
26 electrical degrees. The leading machine then runs as a 
generator under actual working conditions, with 1,350 kw., 
205 amperes, cos ¢=1. The lagging machine runs as a 
motor with slightly reduced flux. It may be noticed that 
the circulating current between the two machines is abso- 
lutely steady, showing no signs of hunting or surging. 
The necessary power to overcome the losses of the two 
machines is supplied by a direct-current motor. From 
the input readings of this machine the total losses of one 


alternator without bearing friction works out at 93 kw. | 


at an output of 1,377 kw., thus giving an efficiency, 
including all losses, of 93:6 per cent. at cos $—1. With 
the same phase displacement the generator can be glven 
normal fullload current (275 amperes) at cos ¢='75, 
simply by giving the two machines different excitations. 
Owing to the low temperature rise called for in the speci- 
fication the machines are rated rather low. If they were 
to be rated in accordance with Messrs. Siemens Bros.’ 
standard practice, allowing a temperature rise of 70deg. F., 
the same size of machine could be supplied for an output 
of 2,400 kilovolt-amperes. 


THE PREVENTION OF NOISE FROM TRAMWAY 
WHEELS. 


The noise produced by tramway wheels, especially when 
passing round curves, is often excessive, and many methods 
have been suggested for reducing it. Thus the rails at 
curves have sometimes been lubricated by graphite, oll, 
grease, etc., and with satisfactory results so long as the 


lubricant lasts, but unless thisis frequently replaced, especially | 


in rainy weather, the noise recurs. Another but inefficient 
method of reducing the noise consists in applying the 
brakes when passing round curves. This is only effective 
when all the wheels are braked and all the brake blocks 
are approximately equally tight. 


Fie, 1, 


In accordance with a recent German patent, described in 
Elektrische Bahnen und Betriebe, the noise can be com- 
pletely and permanently prevented by a simple addition 
to the wheels, This is shown in Fig. 1. The sides of 
the wheel flanges are machined smooth for a short distance 
from the inner periphery, and against these machined 
surfaces flat iron rings of rectangular section are tightly 
clamped by means of bolts passing through the inside of 
the wheel. The ring on the outside of the wheel can be a 
completely closed one, and, where space is important, the 
bolt heads can be recessed into this ring. The inside ring, 
however, is open at one point to allow it to be slipped over 
the car axle. The action of such rings in preventing 
vibration of the flange and the consequent noise depends 
on their weight and on the tightness with which they are 
clamped up. An ordinary eight-armed wheel can con- 
veniently be provided with 16 bolts, and distance pieces 
8 v a size as the wheel flange should be slipped over 
the bolts. 


A.E.G. PuBLicATIONS.— The A.E.G. Foreign Department, 
125, Charing Cross-road, London, W.C., have sent us some of 
their latest lists. These deal respectively with three-phase, 
two-phase, and single-phase induction motors for outputs up to 
5 h.p.; small and medium size ventilators ; arc lamps ; incandes- 
cent lamps ; accessories ; flexible wires and insulating materlal ; 
electric light fittings. ' 
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TRADE NOTICES AND NOVELTIES. 


Transformer Fuse Box. 


The British Westinghouse Company have recently placed on 
the market a new and very convenient fuse or switch box, 
which can either be fixed to an existing wall or mounted on a 
pillar. Intended for use in transformer sub-stations and similar 
positions, it provides a convenient and safe means of protecting 


Che di 


and isolating both the high and low tension sides of a trans- 
former or other apparatus. The box was originally designed 
for the requirements of the County of London Electric Supply 
Company, Limited, for use in their sub-stations, but the 
design covered so many novel polnts and filed so many 
requirements that the British Westinghouse Company 
decided to make it a standard manufacture. Fig. 1, in 
which is seen the cast-iron framework of the box, shows 


Fie, 2, 


also the inspection windows, the cable bushes, the division 
of the door, and the lugs for fixing to wall ; and in Fig. 2 are 
shown the high-tension and low-tension connections and the 
mountings. The cables from and to the transformer are led in 
through insulating bushes. The high-tension terminals are 
mounted on porcelain insulators, and the low-tension on treated 
marble slabs. These terminals are combined with jaw clips 
into which the knife-blade ends of fuses or isolating switches 
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enter, The fuses or switch blades are carried upon porcelain 
Insulators or marble bases fixed to the inside of the hinged 
cover. The action of closing the box automatically completes 
the circuit, and similarly the circuits are broken on opening the 
box. The fuses are of the enclosed type, the rupture of the 
circuit taking place inside a totally closed tube, thus rendering 
flashing or arcing impossible. In the box illustrated one fuse is 
provided in the high-tension circuit and two in the low-tension 


circuit, but any combination of fuses or isolating links can be | 


arranged. 

An important feature of the box is the construction of the 
cover. This is in two halves, and it is impossible to open the 
lower or low-tension half without previously opening the upper 
or high-tension portion. Thus, none of the fuses can be replaced 
until the high-tension supply to the transformer is cut off. 
Inspection windows are provided in each half of the box, so that 
the condition of the fuses may be ascertained without opening 
the doors. Convenient handles and bolt lugs are provided. 
The whole arrangement is compact and the workmanship of the 
usual high quality. The over-all dimensions of the box shown 
in the illustrations are 2ft. by 11in., and this size is suitable for 
all purposes up to 2,500 volts on the high-tension side. 


G.E.C. Specialities. 


We have been favoured by the General Electric Company, 
Limited, with a copy of their latest Progress Sheet. In 
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Fig. 1.—Waterproof Telephone. Fic. 2.—Edison Screw Lampholder. 


addition to apparatus previously noticed in our columns, this 
sheet describes a waterproof telephone, of entirely new design, 
for use in mines, quarries, engine-rooms, ships’ docks, and 
other exposed positions. This instrument is constructed to 
withstand rough handling. Only one hand need be used to 
operate it, the other being left free to take down notes, ete. 
The design also admits of an extra receiver (see Fig. 1) being 
used, which is often essential in noisy places. The Edison 
screw back-plate lampholder (Fig. 2), another of the items dealt 
with, has an aluminium shell lined with fibre, and is particularly 
recommended for high-voltage work. A leaflet from the same 
firm gives particulars of their ** Geeko” ignition accumulators. 
We note that the prices of these accumulators have been con- 
siderably reduced. 


Motor-Driven Refrigerating Machinery. 


In our issue for Feb. 16, on p. 219, we described a motor- 
driven refrigerating machine which ison show at the permanent 


Household Refrigerating Plant. 


electrical exhibition of the Berlin Electricity Works, and last 
week our;correspond ence columns contained a further reference 


sumption and capacity here. 


to this subject. The accompanying illustration, reproduced 
from Elektrische Bahnen u., Betriebe, will serve to emphasise 
the compactness of such a plant. There is no need to repeat 
the details of construction or figures relating to its watt con- 
For information on these points 
we must refer the reader to the description mentioned in 
the foregoing. Colonel Crompton, we think it was, who at 
Olympia called attention to the useful part which the small 
electric motor is destined to play in the economics of the 
household, and he included refrigeration among its applica- 
tions, if we remember rightly. Undoubtedly there is a wide 
field for these small refrigerating plants, and it remains for 
enterprising manufacturers to cultivate it. 


Catalogues, ete. 


FERRANTI ÜarALOGUES.—Two more catalogues are to hand 
from Messrs. Ferranti Limited, Hollinwood, Lancs. One deals 
with the firm's oil-break fuses and blocks, and the other with 
their A. C. D.C. rectifier. 

Country House Licutinc.—From Messrs. J. H. Holmes 
and Co., Newcastle-on-Tyne, we have a pamphlet dealing with 
the electric lighting of country houses. A list is included of 
the plants installed by this firm. 

HorsrrNG TackrE.—From Messrs. S. Wolf and Co., 138, 
Southwark-street, Blackfriars Bridge, London, S.E., we have 
an illustrated pamphlet describing their high-speed electric 
hoisting tackles for direct and alternating currents. These 
tackles are designed to lift up to 20 tons. 

COOKING AND HEATING APPARATUS. —We have been favoured 
by the Electrical Company, Limited, 121-125, Charing Cross- 
road, London, W.C., with a copy of their latest publication on 
cooking and heating apparatus. This is well worth perusing, 
ilustrating as it does a useful variety of electric cooking 
utensils, convectors, etc. 


— Yse€—Ó —— DA P e 


FORTHCOMING EVENTS. 


FRIDAY, Marcu 16. 
Institution of Mechanical Engineers,—At 8 p.m., general meeting. 


Royal Institution. —AÀt 9 p.m., ''How to Improve Telephony,” 
by Mr, W. Duddell. 

Institution of Electrical Engineers..—Students' visit to Board of 
Trade laboratories, 

Northampton Institute Eugineering Soclety.—At 5.45 p.m., 
‘' Automobiles,” by Mr, W, F. Birch. 

North-East Coast Institution of Engineers and Shipbuilders.— 
At 7.30 p.m. (in Newcastle), discussion on Mr, J. M. Moncrieff’s 
paper on '' Commercial Dry Docks," and a paper on '' The London 
County Oouncil Passenger Steamers,” by Mr. A. Hogg, 

SATURDAY, Manon 17. 

Association of Engineers-in-Charge,—Annual dinner. 


Monpay, Marcu 19. 

Society of Arts.—At 8 p.m., ‘' Fire, Fire Risks, and Fire Extinction,” 
by Prof, V. B. Lewes, (Four lectures.) 

Institution of Electrical Engineers (Newcastle Local Section), 
At 7.50 p.m., '' Electric Winding considered Practically and 
Commeroeially," by Mr, Hooghwinkel. 

TUESDAY, Marcy 20, 

Society of Arts.—At 8 p.m., ‘‘ English Royal Heraldry,” by Mr, 

C. Davenport, 
WEDNESDAY, Marcu 21, 
Society of Arts.—At 8 p.m., ‘' Motor Boats,” by Mr. B. B. Redwood. 


THURSDAY, Marcu 22. 

Institution of Electrical Engineers.—At 8 p.m., ‘' Electrical 
Equipment of Aberdare Collieries,” by Mr. O. P. Sparks ; '' Elec- 
tric Windiog considered Practically and Commercially,” by Mr. 
W, C. Mountain. 


Junior Institution of Engineers,—At 6,15 p.m., visit to the work 
of Messrs, Fraser and Ohalmers, Erith, 


FRIDAY, Maron 23, 


Royal Institution.—At 9 p.m., ''Imperial Defence,” by Earl 
Roberts, 


Physical Society,—At 5 p.m., ''Unilateral Electric Conductivity 
over Damp Surfaces,” by Prof, E, T. Trouton ; ''The Construc- 
tion and Use «f Oacillation Valves for Rectifying High-Frequency 
Currents,” by Prof. J. A. Fleming; ''The Use of the Oymometer 
for the Determination of Resonance Curves," by Mr, J. B. Dyke. 

SATURDAY, Marcu 24, 

Tramways and Light Railways Association.—At 1 p.m., trip 
over Aylesbury and Ohesham lines and visit to Neasden power 
station. Special train from Marylebone Station, 1 p.m. 


T amways and Light Railways Association,—Tucsday, March 27, 
at 8 p.m., at the lecture-room, Society of Arts,"'t Motor’ Services 

in Relation to Tramways,” by Mr, Norman; D.: Macdonald, ie R 
ar m nn ol > 

Hosted by GO \ 5 IC 
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POWER SUPPLY IN LONDON. 


In the course of a week or two it is likely that the 
parliamentary fight as to who shall have the right to supply 
electrical energy in bulk throughout Greater London will 
commence. The proposals which we presume will come 
before the committees of both Houses are likely to raise 
opposition even more this year than last. In the 1905 
session the Administrative County of London Power Bill 
out-distanced all the others in the matter of price of power 
to consumers. Under the able guidance of Mr. Chas, Merz 
the committees of both Houses were convinced of the 
soundness of the scheme, and that it would be to the 
advantage of power users in London that the Bill should 
become law. The opposition, however, was so keen that 
the measure was lost through want of time. This year the 
consideration of the new Bill by the same company has 
to be commenced de novo, and we see no reason why 
the time taken by the opposition should be any less 
than it was last year. The Bill promoted by the London 
County Council and that of the Additional Electrical 
Power Supply Company have also to be considered. The 
evidence on these two measures will also be voluminous, 
and we fail to see how the committees will find time to 
hear the counsels’ speeches on these three measures and in 
opposition to them, even if no evidence were to be given. 
Leaving this great difficulty of parliamentary procedure to 
be settled by the Government—which, however, has no 
right to closure the deliberations of a committee who must 
hear all sides—we propose to consider the whole question 
from an engineering standpoint. In our issue for Feb. 9 
we reproduced in curve form the scales of charges of a 
number of would-be power supply authorities. These 
curves showed that there was not so very much difference 
between the charges offered by the three great com- 
petitors for supply to existing undertakers in bulk. We 
compared the scale under the Stepney agreement with 
the Administrative County of London Company last year 
with offers from the Additional Power Company this year 
and with the prices which the London County Council 
propose to charge local authorities. It will be seen from 
the curves, which we reproduce again this week, that the 
London County Council offer the most favourable prices 
to long-hour consumers. We thought it would be of 
interest to compare these rates for supply to the terminals 
of existing undertakers with what it now costs these under- 
takers to produce. In an article elsewhere in this issue 
will be found the details of how we have estimated the cost 
of the present supply. These costs are plotted on the 
diagram over the load factors of the stations in 
question. The result at first sight appears very encouraging 
to the promoters of Power Bills. In the four cases shown 
on the curve the difference between the present cost of 
production and the London County Council’s charge is 
always over halfpenny per unit, and in one case approaches 
three farthings. All statistics, however, are apt to be mie- 
leading, and we deprecate any rigid comparisons between 
figures of this kind.. Oa the side of the existing under- 
takings it may be urged that their cost of pro- 
duction are actual figures obtained with small plants, 


and that these figures are being reduced year by 


year as the undertakings grow and the load factors 
improve. It is obviously unfair, therefore, to compare 
without reservation the costs from a small station for 
1905 with the costs which these promoters hope to reach 
in four or five years’ time with an enormous station 
equipped on the experience obtained by the existing 
undertakers. The large units in these stations result ip 
a great reduction in the average cost per kilowatt 
installed, but it must be remembered that the existing 


undertakers are also able to buy large units of plant at 
equally cheap rates when extending their present stations. 
The undertakers now supplying electricity can also urge 
that their capital charges have been increased by their 
pioneering work, and rightly add that competition with 
them is, therefore, most unfair. This argument does not 
apply, however, to the proposals of the London County 
Council and the Additional Power Company, as neither of 
these promoters propose to compete in retail power supply. 
If, therefore, these two promoters can supply the under- 
takers at such a price as will pay them to stop running 
their existing machinery, it is to the advantage of everyone 
that such an arrangement should be made. Looking at 
the subject from the power companies’ point of view, the 
arguments to be deduced from our diagram seem to be 


very powerful ones. Considering the four points which 


come on our sheet, we have to remember that the South 
London Company, which now has the best load factor, due 
to its temporary supply to the London County Council 
tramways, has to have all its coal delivered by carts. 
Again, it hasnot an ample supply of water for condensing, and 
uses cooling towers, which increase the cost over and above 
that of a station on the riverside. The County of London 
Company’s stations are better situated in these two respects, 


but they are hampered with their pioneering costs. The 


Central Electric Company has practically a non-condensing 
station. The Charing Cross and City station is a new one, 
and we are rather surprised that they do not approach more 
nearly the promises of the power suppliers. We presume 
that the chief reason is that the load factor of electric 
lighting in the city of London is so extremely low. The net 
conclusion in our mind is that supply in bulk to existing 
undertakers without competition in distribution will be the 
lines on which this vexed question will be settled. This 
will reserve to the present suppliers profit on retailing 
electrical energy, and if this profit is sufficiently large to 
meet the capital charges on the machinery rendered idle, 
and to return a reasonable profit, no hardship is done to 
these existing undertakers. Without mentioning any 
names, there are In London quite a number of electricity 
stations which are out of date and which have no chance 
in a competition on economic lines with the large stations 
now proposed. The crux of the whole matter is cheap 
power supply, and we trust that consumers will get this 
without hardship to those companies or local authorities 
who have been responsible for electric lighting and power 
supply up to the present. 


CORRESPONDENCE, 


“One man's word is no man's word, 
Justice needs that both be heard.” 


WALTHAMSTOW CABLES. 


SIR,—You were good enough a short time ago to notice 
in your journal a controversy which had arisen upon the 
Walthamstow Urban District Council with regard to the 
electrical engineer to this Council purchasing cables for 
wiring the baths from a firm other than the one holding 
the contract with the Council. 

The engineer claimed to have purchased a superior quality 
cable, with which he had had experience for similar work, 
at an extra cost of 15 per cent. over the contract prices of 


the cable usually supplied, and, at the same time, he 


obtained the sanction of the committee to do so. 

It was alleged by Councillor Hawley that the cable so 
purchased was only of the same quality as that supplied 
under the contract, and that the extra cost was absolutely 
unnecessary, and thereby a loss to the Council. 

The matter being one, as your article suggested, for 
reference to an independent authority, it was decided by 
the Council to place the matters in diepute before the Cable- 
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makers’ Association, to ask them to be good enough to 
reply to certain questions. | 
The Cablemakers' Association has been good enough to 
reply to these questions, and I am directed to forward you 
a copy of the correspondence, quostions, and answers, the 
result of which is, in the opinion of the Council, a com- 
plete vindication of the action of the electrical engineer in 
the matter.— Yours, etc., | 
| J. H. Fooxs BALE, 
| Electrical Engineer and Tramways Manager, 
Walthamstow, March 12, 1906. 
[Copy ] 
Walthamstow Urban District Council, | 
Town Hall, Walthamstow, March 3, 1906. 
Dear Sir, —I am directed by the Council to ask if you 
would kindly supply answers to the following questions : 
1. Is a 600-megohm ?/,, cable equal to a cable of the 
same sizə in the 500 megohm grade? | | 
2, Is the cable which has been supplied by Messrs. 
Qui.ke and Co. (as shown in the enclosed invoices) identical 
with or superior to (so far as insulation is concerned) that 
which could have been purchased from Messrs. Henley’s 
under their contract for ?/,, 600-megohm cable? de 
ó. Taking class for class, do you consider Messrs. 
Connolly’s cables superior to those of any other maker ?— 
Yours truly, C. SYbNEY Watson, Clerk, 
A. H. Howard, Esq , secretary, 
Cablemakers’ Association, 
Parliament-mansions, Victoria-street, S.W. 


[Copy | 


Cablemakers’ Association, 
. Parliament-mansions, Victoria-street, 
; Westminster, S.W., March 8, 1906. 

C. Sydney Watson, Esq, LLB, 

Clerk to the Council, | 
Walthamstow Urban District Council. 

Dear Sir,—In replying to the questions asked in your 
favour of March 3, it is necessary to point out the distinc- 
tion between a ‘'600-megohm cable” and a '*600-megohm 
grade cable.” 

The expression ‘600 megohm grade " is applied to cables 
insulated witk a certain quality of rubber to the standard 
thicknesses. This quality of rubber will, when applied to 
the largest sizes of rubber cable in common use, glve an 
insulation resistance of 600 megohms per mile. The same 
grade of rubber, when applied to the smaller cables, gives 
considerably higher insulation resistances. Thus a ?/,,s 
600-megohm grade cables will be guaranteed to test not 
less than 1,250 megohms per mile, and a ?/,,'s 300-megohm 
grade cable will be guaranteed to test not less than 800 
megohms per mile. These figures will be found in any of 
the catalogues of rubber cable manufacturers. The expres- 
sion '*600-megohm cable” simply means a cable which, on 
being tested in the ordinary way, will show an insulation 
resistance of 600 megohms per mile. | 

Thus the answer to your first question is "No." That 
is, a 3/,..8 600-megohm cable—namely, one testing 600 
megohms per mile—is not so good as a °/,.’s cable of the 
500-megohm grade, which will teet 600 megobms per mile. 

In answer to your second question, the cable mentioned 
in Messrs, Qaicke and Co.’s invoices is Messrs, Connolly 
Bros.’ Class D, which is the 600-megohm grade. 

The cable asked for in your specification and tendered 
for by Messrs. Henley’s is a 600-megohm cable, for which 
Messrs. Henley’s have tendered the 500-megohm grade, as 
all the sizes mentioned in the specification will give more 
than 600 megohms per mile insulation resistance; there- 
fore, the quality invoiced by Messrs. Quicke and Co. is 
superior to that you could have obtained from Messrs. 
Henley’s under the contract. 

This answer must not be taken to imply in any way 
that Messrs. Connolly Bros.’ cables are superior to Messrs. 
Henley’s, who, of course, also manufacture the 600-megohm 
grade. The only point is that as your specification only 


| calls for a 300-megohm grade, Messrs. Henley’s have 


naturally only tendered for this. 
In reply to the third question, Mesera, Connolly Bros, 
are members of the association and make a good quality of 
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cable, but I am not prepared to say that I consider their 
make to be superior to that of any other associated makers. 
It may help you in clearing up this question to know 
that in February, 1905, the prices of all cables were raised 
15 per cent., which accounts for the considerable difference 
between Messrs. Henley’s and Mesars. Connolly Bros.’ 
rices, 
: I return the papers forwarded enclosed, and trust the 
above information will make the matter clear to you.— 
Yours, ete., THE CABLEMAKERS’ ASSOCIATION. 
(A. H. Howard, Secretary.) 


HELIOS LAMPS. 


Sig, —We shall be obliged if you will allow us to state 
that in consequence of the decision of Mr. Justice Joyce, 
whereby the original manufacturers of the Stewart enclosed 
arc lamp have been restrained from selling their lamps by 
that name for the future, the original enclosed arc lamps 
manufactured for and during the existence of the Stewart 
Electrical Syndicate, Limited, by the Helios Manufacturing 
Company, and then sold in England as “ Stewart” enclosed 
arc lamps, will henceforth be known as Helios enclosed arc 
lamps, by which name they have for many years been widely 
known and used in the United States. The change will 
be solely one of name, and no alteration will be made in 
the construction of the lamps or of any of their repair or 
spare parts.— Yours, etc., 

J. DEFRIES AND Sons, LIMITED. 


DUNEDIN (N.Z) ELECTRIC TRAMWAYS. 


A full and comprehensive report on the municipal tram- 
ways, prepared conjointly by Mr. R. W. Richards, M.I.C.E. 
(the acting town clerk), and Mr. W. G. T. Goodman, 
M.LE E. was laid before the Dunedin Town Council last 
month. The report deals largely with the financlal opera- 
tions of the electric tramways, and is of great importance ; 
but, at the same time, it affords an interesting perspective 
of tramway management in New Zealand. The conversion 
from horse to electric traction was not completely effected 
until July, 1905, but, notwithstanding this, the revenue for 
the 12 months ended Dec. 13, 1905, may be considered 
favourable. The figures show: 


i eee t £46,149 9 9 
General expenses... sms mms oco oms emsems omen L27.453 5 7 

Interest and sinking fund. ............ 841214 4 

Repairs and maintenance ......c0cnsusee 2,919 8 7 

Depreciation 6,364 19 2 . 
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£1,699 2 1 

Mesers. Noyes Bros. are responsible for the management 
and control of the traffic, for which they receive a nominal 
salary of £500 per annum. The entire organisation and 
administration of the system have been established and 
discharged by them, and its freedom from irregularities 
and accidents must be noted with favour. Despite the 
piecemeal working and the unsatisfactory operation (from 
a traffic point of view), the operating expenses have 
averaged at the low figure of 8'15d. per car mile during 
the 12 months January to December 31, 1905. These 
expenses include management, rents for use of streets, 
watering tracks, rates and taxes, and compensation 
for accidents, in addition to maintenance, renewals, 
and other charges, except interest, sinking fund, and 
depreciation. The cost of cleansing and maintaining the 
permanent way has been very high during the past 
year. .The heavy maintenance entailed in the abusive use 
of the tracks by vehicles, causing ruts to be worn alongside 
of the rails and the grooves to become choked with dirt, 
have contributed towards this. When the surface of the 
roads is made better outside of the tramway tracks the 
cost of cleansing the tracks will be very considerably 
reduced, but until something is done to improve matters, 
either by making good the entire surface of the road or 
passing (if possible) by-laws to prevent vehicles unnecessarily 
keeping on the tramway tracks, the cost of cleansing will 
be inordinately high. The operating costs will be consider- 
ably less during the next 18 months, as the whole of the 
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routes are now in operation. When the Waipori power is 
brought into Dunedin, a considerable reduction will be 
made in the cost of power per car mile, which is now 1 73d. 

With regard to the cost of power, the report admits that 
the figure is high, and the reason given for this is that the 
power is at present generated by a temporary steam plant 
which is at present non-condensing, and has no fuel-saving 
devices—economisers or other such apparatus. Notwith- 
standing the high costs of power, high transportation cost, 
and sectional conditions, the operating expenses for the 
period under review compare favourably with many of the 
systems in Great Britain. Though in the majority of cases 
mentioned the operating costs are much lower than they 
are at Danedin, it must be borne in mind that at the latter 
place the transportation charges are much higher here than 
in Great Britain, as the wages for motormen and conductors 
are practically twice as much as they are in England. 

Discussing the question of probable revenue of the 
Danedin city tramways, it is pointed out that in 1900 
Messrs. Noyes Bros. estimated the revenue of the electric 
tramway system at £47,500 per annum, upon acar mileage 
of 1,040,803 miles; the figures for the year under review 
the total revenue as £49,985 (including £2,357 earned 
upon 40,912 horse-car miles), and the total car miles 
travelled as 970,193. Upon the experience gained at 
Dunedin and its requirements from a traffic point of view, 
and the results obtained on the electric system to the 
present, and these, too, as is shown in the report, under 
embarrassing and harassing conditions, the probable revenue 
is estimated ab £60,164 per annum. 

The total route mileage of the old horse-car system was 
only 9 miles 30 chains, and the single-track mileage 
15 miles 62 chains. The route mileage of the electric 
system is 15 miles 60 chains, and the single-track mileage 
20 miles 60 chains; the route mileage, therefore, being 
increased by 46°23 per cent, and the single-track mileage 
by 31°88 per cent. The car mileage to be operated on 
new routes wil amount to 162,484 miles per annum. 
Adding this to the estimate of 1,040,805, the car miles 
total is 1,203,287, which the report estimates will ba the 
annual car mileage of the complete system. The revenue 
per car mile from the electric system since its initiation on 
Dec. 24, 1903, to Jan. 9, 1905, has averaged 12°48d. per 
car mile. Taking as a conservative estimate an average of 
12d. per car mile, the total revenue of the system will be 
£60,164. 78. per annum. 

The compilers have embodied all particulars of the 
Dunedin city tramways in their report. The concise and 
lucid statement enables one to clearly understand the 
details, and we congratulate Mr. Richards and his 
coadjutor, Mr, Goodman, upon their interesting production, 


A NEW SINGLE-PHASE COMMUTATOR MOTOR.* 
BY V. A. FYNN, MEMBER, 
(Continued from page 340.) 

It is seen that these conditions are identical with those 
of an ideal continuous-current motor, and only very little 
different from those of a commercial motor of this class, 
An ordinary commercial single-phase series induction motor 
will, however, run very much slower than a corresponding 
continuous-eurrent motor operated under exactly similar 
conditions, and that on account of the phase difference 
existing between the armature current and the motor 
field, which makes a larger armature current necessary 
to produce the torque required with a given field, and 
consequently calls for a smaller E B and a correspondingly 
lower speed. 

The angle « is to a certain extent a guide to the per- 
formance of the machine ; thus the greater « in Fig. 8, the 
smaller f 1 (the transformer field). and the smaller E T, but 
at the same time the greater /2 (the motor field), con- 
sequently the lower the speed at which EB will nearly 
equal ET. Since with increasing a the EMF. impressed 
on the armature axis decreases, whilst the number of 
turns and the resistanee of the rotor remain constant, 
the output of the machine must also decrease. When 


* Paper read before the Institution of Electrical Engineers, 
March 8, mM 
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« equals 90deg. the motor field becomes a maximum, 
but there is no E.M.F. impressed on the armature, 
and the motor cannot exert any torque. If, on the 
other hand, « is continually decreased, the power of 
the motor, after reaching a maximum, naslly again 
becomes nil when a is zsro, because then there is only a 
transformer field and no motor field. If a is now increased 
in the opposite direction the motor will also start in the 
opposite direction, because, whilst the direction of the 
transformer field, and with it the direction of the armature 
current, has remained unchanged, that of the motor field 
In respect to it has been reversed. In the case of Fig. 5, 
and as a rough approximation, one could say that the 
ampere-burns in S 2, divided by the magnetising ampere- 
turns in S 1, were equal to a, or, as a very rough approxi- 
mation, one could take the proportion of the ampere-turns 
in S 2 to the ampere-turns in S 1. 

The machine shown in Fig. 1 can be started as a series 
induction motor by opening one of the rotor short-circuits, 
say D D, and displacing the whole brush system in such a 
way that the brushes CC will short-circuit the rotor along 
an axis, forming an angle « with the axis of the stator field 
as in Fig. 2. After a sufficient speed has been attained 
the brushes D D may be short-circuited, and under these 
conditions the motor will operate as a shunt induction 
motor, but that component of tbe field produced by the 
stator which falls in the direction DD of the motor 
field will have a disturbing effect on the operation of the 
motor, because the phase of that component will not be 
the same as the phase of the motor field produced by the 
current flowing in the DD circuit. 

A shunt induction motor, having its rotor short-circuited 
along two perpendicular axes, operates best when the axis 
of one of the short-circuits coincides with the stator field 
axis. If, for instance, a motor of this kind is running in 
a clockwise direction, and the brush system is displaced 
in the direction of rotation, as shown in Fig. 5, then the 
current in the D circuit will fall off, while that in the 
C circuit will rise, the line pressure and the load on 
the motor remaining constant. On the other hand, if the 
brush system is displaced in a direction opposed to that of 
rotation, as in Fig. 4, then the current in the D circuit will 
rise, while that in the C circuit will fall. 

In the first case the component of the stator field 
coinciding with the motor field axis tends to strengthen the 
motor field, which accounts for the decrease of the current 
in the D D circuit, but at the same time it Increases the 
phase difference between the motor field and the arma- 
ture current in the axis C C, hence the increase of current 
in that axis for the same torque. In the second ease this 
component is of the opposite direction, and tends to weaken 
the motor field, hence the increased current in the D D 
circuit, At the same time it brings the phase of the motor 
field into closer coincidence with the phase of the armature 
current, hence the decrease of the C C current. Hither 
condition is detrimental to the working of the motor, and 
of the two the former gives the worst results. 

The direction in which such a motor will start depends 
on the direction in which the short-circuited brusbes, C C, 
are displaced from their original position of coincidence 
with the stator field axis ; and, with a constant voltage at 
the terminals, the torque obtained and the current taken 
depend on the amount of that displacement ; but it is 
obvious that the brush system could not be displaced at all 
in any commercial machine. The disposition shown in 
Fig. 5 allows of the direction of rotation being reversed 
by reversing the current either through S 1 or S2, but 
there is no provision for regulating the starting current 
or the torque, and when the motor has been brought up 
to speed it shows the same disadvantages as have already 
been pointed out in connection with Fig. 3. The author, 
by suitably modifying the disposition shown in Fig. 5, 
gets over all these difficulties simply and effectively. The 
improved arrangement is shown in Fig. 6; it makes it 
possible to reduce the current taken by the motor, when 
switched on to the mains, to any desired amount, and it 
allows of this motor being gradually started and brought 
up to its normal speed without the use of the -usual resist- 
ances, transformers, and the like; all that is necessary is 
a switch, such as shown‘ at H, connected to the various 


tappings provided ia the group S 2, With the help of this 
same switch, the group S 2 can be finally switched out 
altogether, thus enabling the motor, after it has been con- 
verted into a shunt induction machine, to work unaer the 
most advantageous conditions, current being supplied to 
the group S 1 only. 

With this end in view, the number of turns in the 
group S1 is so chosen as to secure the required flux 
densities under normal terminal pressure, and the cross- 
section of the conductors in this group is determined by 
fullload conditions. The total number of turns in the 
group S 2 la determined by the permissible current on 
the first notch of the starting switch, and the smaller 
this current is to be, the greater must be the number 
of turns in S2. A comparatively small number of turns 
in the S 2 group will be sufficient in most cases, since an 
increase in the number of these turns not only reduces 
E T, the EM.F. impressed on the armature, and con- 
sequently the short-circuit current, but also increases the 
total number of turns in series across the mains, and con- 
sequently the total impedance of the motor. This rises: 
the quicker, because the turns of that group are increased 
which possesses the greater self-induction. With the same 
number of turns in both groups, a motor of this type will 
start light with somewhat less than its no-load current. 

The group S1 provides the transformer field, whereas 
the motor field is excited by the group 82. The motor 
starts as a series induction motor, and the greatest torque 
is secured with the (D or) field brushes on open circuit ; 
were they short-circuited from the very first, this short- 
circuit in the motor field axis would necessarily alter the 
phase of the motor field and bring it into nearer 
coincidence with the transformer field, thus increasing the 
phase discrepancy between the armature current (axis C C) 
and the motor field, and greatly reducing the torque. As 
the speed increases, this D circuit can be closed over resist- 
ances and these can be gradually cut out, the motor 
acquiring by degrees the characteristics of what is known 
as the asynchronous induction motor, If care is taken to 
close the D circuit at about synchronous speed, the resist- 
ances can be dispensed with, and they are not provided 
with the small motors. Although the motor is now 
running at practically normal speed, it will only be able 
to give little power if part of the group S 2 is still in 
circuit, owing to the weakening effect of this S 2 winding 
under these circumstances, and also because the densities 
in motor will be below the normal. 

In order to gradually bring about the more advantageous 
conditions of Fig. 1, and to raise the densities to their 
normal value, the lever, H, is gradually moved further and 
further until the whole of the S 2 winding is cut out. A 
certain amount of speed regulation, however, can be secured 
by including more or less of the 8.2 winding in the motor 
circuit and still leaving the D brushes short-circuited. The 
conductors of the S 2 group, when the latter is used only 
for starting, can have a comparatively small cross-section. 
But when this winding is also to be used for speed regula- 
tion, the conductors will require to be larger. The stator 
winding can also be arranged in three divisions on the lines 
of the ordinary three-phase winding, if this is a manufacturing 
convenience, as shown in Fig. 8. The three divisions, B 1, 


B 2, and S 2, are displaced by ud degrees. The divisions, 


Bi, B2 (forming together the group 81), each set up a 
field, the respective axes of which are 1 and 0 2, while the 
division S2 produces a field along the axis, s 2. The two 
former combine according to the parallelogram of forces to 
form the resultant field, s1, which is necessarily perpen- 
dicular to s2; the actual fields are shown by dotted lines in 
Fig. 7. If we now place the brushes C C coaxially with 
$1, we arrive at a disposition that is equivalent to that in 
Fig. 6, and it is only necessary to provide the third division, 
S 2, with the required tappings, 1, 2,3, and 4, in order to be 


able to regulate the starting torque or the speed of the 


motor. A new, simple, and effective method of starting and 
regulating such motors has now been described, which can, 
of course, be equally well applied to the starting and 
regulating of any ordinary serles induction motor; but the 
motor as it now stands still has a bad power factor and a 
amall output for a given weight, and is still liable to spark. 
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Before describing the means adopted to improve the 
power factor and the weight efficiency of the motor, it will 
be best to set forth shortly the working theory of such 
machines when running at their normal speed. Considering 
a motor of the class indicated in Fig. 1, we find that the 
stator or transformer field, as we will call it, will Induce in 
the rotor an E M.F. along the axis C C. This E.M.F, to 
which we will refer as the working E. M.F. and designate by 
E T, being due to static induction (transformer action), 
will lag by 90deg. behind the inducing field, and will con- 
sequently be nearly in phase with the E.M.F. impressed 
on the stator. Its periodicity and magnitude are indepen- 
dent of the speed at which the rotor revolves, and only 
vary with the magnitude and periodicity of the trans- 
former field. When the rotor is at rest, this E.M.F. sets 
up a heavy short-circuit current in the rotor along the 
axis C C. With increasing speed a counter E.M.F. is set 
up which prevents a short-circuit, so that under these con- 
ditions, and in the direction of the C C axis, the motor 
may be looked upon as a transformer with a considerable 
amount of leakage, whose secondary works on a circuit 
having only a small amount of self-induction. The rotor 
carrent in the axis C C, to which we will refer as the 
armature current, lags behind the secondary E.M.F., and 
the stator or primary current will lag behind the impressed 
E.M F. ; the phase difference, however, will not be greater 
than that existing in a badly-designed transformer, and 
owing to the same reasons in both cases it will decrease 
with increasing load. 

The rotor winding is, however, the seat of a further 
E.M F. induced therein by the rotation of the rotor con- 
ductors in the primary field of the motor. This E.M.F., 
which we will designate by E R, is set up along the axis 
D D, and its magnitude depends on the magnitude of the 
transformer field and the speed of rotation; its periodicity 
is equal to that of the transformer field. Since the rotor is 
short-circuited along D D, E R will set up a current in the 
rotor windings. Owing to the great self-induction of the 
motor along the D D axis, this current will lag by nearly 
90deg. behind its E. M.F. As this E.M.F. must be in phase 
with the transformer field, the magnetising component of 
the current along D D, and the field it produces in that 
direction, will be nearly in quadrature with the transformer 
field. We have already seen that the armature current is 
nearly in quadrature with the transformer field; is must 
accordingly be nearly in phase with the secondary field 
produced by rotation, and which, in space, is at right angles 
to C C. It is to this last field, which we will call the motor 
field, and to the armature current that the torque of the 
motor is due. 

As the position of the axes along which the armature 
current and the motor field act is the most advantageous 
it is possible to secure, there is no room for improvement 
in this direction, but the torque can be increased by bring- 
ing the armature current and the motor field more nearly 
into phase. Also the phase difference between the stator 
Ei. M.F. and current can ba varied to any extent and in any 
direction by varying the phase relation between the arma- 
ture current and the E. M.F. due to static induction along 
C C, or, in other words, between the armature current and 
the transformer field. If the armature current lags behind 
E T, then the stator current will lag behind the E.M.F. 
impressed on the stator ; if, however, the armature current 
leads E T, then the stator current will lead the E.M.F. 
impressed on the stator, the conditions being equivalent to 
a capacity load on a transformer. 

Before we proceed to indicate how, for the motor shown 
in Fig 1, the phase of the armature current can be adjusted 
with regard to the phase of the transformer field, it will be 
wellto examine more exactly the conditions prevailing in 
the axis, C C, of the rotor. There is, first of all, E T, 
induced by a transformer field ; then a back E M.F, to 
which we will refer as E B, and which is set up in the 
axis C C by rotation of the rotor conductors in the motor 
field ; it is of the same period as the latter, consequently 
also of the same period as the transformer field and ET; 
it depends for. its magnitude on the magnitude of the 
motor field and the speed of rotation, and at a speed 
slightly above the synchronous it equals E T in magnitude ; 
it is further in phase with the motor field, and, con- 


sequently, not quite in phase with ET. A third EMF 
acting in this circuit Is E S, the E.M F. of self-induction, 
principally due to the very appreciable amount of leakage 
between secondary and primary in the transformer axis ; 
this E.M F. is proportional to the rotor current, and 
lags 90deg. behind the same. The resultant of these 
three E M.F/s in phase magnitude and direction is a 


small E.M.F., which goes to cover the ohmic losses in 


the rotor, and which we will call E W ; it is co-phasal with 
the armature current. | 
The phase of ET is practically fixed by the phase of the 
E.M.F. impressed on the stator. The phase of ES is fixed 
by the phase of the armature current; its magnitude is 
determined by the quality of the design. The counter 
E M.F. is dependent on the phase of the motor field, and 
it is by influencing the phase of the motor field that the 
author influences the phase of E B, and with its help adjusts 
the phase of the resultant, E W, and the phase of the 
armature current. It is well to remember that even when 
the armature current has been brought into phase coin- 
eidenee with E T, the stator current will still lag to some 
extent behind its E.M.F. on account of the phase difference 
introduced into the primary circuit by the self-induction of 
the same. By forcing the armature current to lead ET 
even that phase difference may bs eliminated, but one runs 
the risk of again bringing the armature current and the 
motor field appreciably out of phase, and thus increasing 
the armature current beyond that amount which would 
suffice in the case of complete phase coincidence. Thus, 
although the power factor can always be brought up to 
unity, and although the stator current can even be made 
to lead its E M.F., it is not in all cases possible to achieve 
these results without impairing the efficiency of the 
machine, It is, nevertheless, always possible. to obtain ex- 
tremely high power factors without lowering the efficiency. 
The method by which the author varies the phase of the 
motor field in these motors consists in introducing into the 
circuit D D an auxiliary E.M.F. differing in phase from 
ER. The resultant of the two is then responsible for the 
motor field, and the author has found that an auxiliary 
E.M.F.,differing by about 90deg. from E B, or materially 
in phase with the motor field, gives the best results. 
Under these conditions the greatest phase displace- 
ment of the resultant E M.F. can be obtained with 
the smallest auxiliary E.M.F., and without materially 
influencing the motor field strength. It would seem 
av first sight that it would be simpler to introduce 
into the CC circuit an auxiliary E.M.F. which would 
influence the phase of the secondary current directly. 
The author has made quite a number of tests in this direc- 
tion, and has found no difficulty in obtaining coincidence 
of phase between stator current and E M.F. for light loads 
and for constant values of secondary current. Now, this 
secondary current cannot be constant, but varies with the 
load; consequently such a method has no great practical 
value. Ifit be adopted, the E.M.F. should be derived from 
a non-inductive resistance, or a capacity on which an E M.F. 
of suitable phase is impressed. By this means one can 
avold the inclusion of additional self-induction in the rotor 

circuit in the C C axis, when very much better results will 
be secured, | 
(To be continued. ) 


THE DISTRIBUTION OF MAGNETIC INDUCTION 
AND HYSTERESIS LOSS IN ARMATURES * 
BY DR, W. M. THORNTON, M.ENG, (MEMBER). 
(Concluded from page 347.) 


§ 3. The photographs can be analysed by measuring the 
lines per centimetre width in the same way as one measures 
the lines per square centimetre with the ballistic galvano- 
meter, and can also be expressed in electromagnetic units. 
Let B, equal the number of lines measured at right angles 
to their direction of flow. Whatever the value of B, we 
may let it represent any number of magnetic lines we 
please. For example, 30 lines per centimetre in the photo- 
graphs may be assumed to represent 10,000 lines or tubes 
of force in the air-gap where «u is unity. The correspond 


* Paper read before the Newcastle Local Section of the Institution 


of Electrical Ei gineers on Feb, 26, 1906, 
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ing value of H is then 10,000 absolute electromagnetic 
units. If, now, at another part of the slide the lines are 48 to 
the centimetre, the induction density there is 480,000/30, or 
16,000. The value of H depends upon that of u. Let this be 
made 100, then H is 16,000/100, or 160 absolute units. The 
distribution of magnetic potential could, therefore, be drawn, 
and would be a first approximation to the actual case, differing 
from it because the permeability in iron cannot be fully 
imitated. The chain-dotted curves of Figs. 4 to 9 are obtained 
in this way from the stream-line photographs. In the solid core 
case (Fig. 4) the agreement is not very good, but the others 
are better. The difference is no doubt the effect of the constant 
and comparatively low permeability of the slide. In a solid 
core, for example, there is a hlgh density and low permeability— 
about 100—at the root of each tooth, but a very low density 
aud a permeability from 1,000 upwards towards the centre. 
Such a range as this cannot be imitated, aud if high numerical 
accuracy jis required in working with the stream lines, cases 
where the density or permeability changes from point to point 
must be avoided. 

There is an interesting feature which appears in the curves, 
whether from the direct experiment or from the photographs 
of stream lines. In drawing the highest curves of Figs. 4 and 
Ə it was noticed that they had a wavy appearance. The meaning 
of this was nob clear at the time, but when the stream-line 
carves came to be drawn it was found that the same feature 
appeared, and it was then traced to the action of the teeth. It may 
even be seen without measurement that in some of the curves (for 
example, Figs. 18 and 19) the lines which pass through the 
teeth into the core are denser than those which are in line with 
the slot. This difference of density may be followed through 
the core to the oppusite pole. The induction, in fact, at high 
densities lies in streaks in the part of the coil below the teeth. 
This might be expected to be more marked in alternators where 
the teeth and slots per pole are fewer, but it only occurs at high 
induction densities. The fact that it does so is an indirect 
proof of the statement previously made, that the stream-line 
curves correspond to cases of high densities in the iron. 
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FIG. 24. —Imitation of Armature Reaction. 


The success of commutating machlnes depends largely upon 


the relative values of field and armature ampere-turns. An 


attempt was made to compare their influence on the core flux 
Beyond a 


by forming a winding in the slots of the model. 
alight displacement of the magnetle centre line of the pole the 
interna! distribution is little changed. The difference between 
the readings at positions A, B, and D, when the field and 
armature currents were broken at the same instant, and when 
the field alone was broken, the armature being then on open 
circuit, was on an average less than 5 per cent. The influence 
on the density in the teeth would, no doubt, be greater, but 
this unfortunately could not be tried. From experiments made 
with the oscillograph on pole-flux distribution in a 5-kw. six- 
pole drum machine with 5,000 lines per square centimetre in 
the gap, it may be said that the average density in the teeth 
under the pole-tips does not appear to change by more than 
20 per cent. from no load to full load. Under the centre of the 
pole they are unaffected. Fig. 24 shows the general nature of 
the change in a smooth-core armature, the influence of armature 
reaction upon the air-gap density being the same as that of 
varying the reluctance of the gap. The centre line of the 
interpolar induction has moved in the wrong direction. In 
practice this is no doubt compensated by the change of density 
in the poles, but it indicates that movement of the brushes 
is more a question of finding a reversing field than of following 
t he neutral line. 

It was shown at the conclusion of the previous paper that 
with smooth cores when the ratio of radial depth to radius 
is half the number of poles, the flux density at the inner 
boundary is about half the maximum value in the core, 
at a section midway between the poles. To compare the 
case of slotted cores we may take Figs. 5 and 6 as repre- 
senting working conditions. The ratio of radial depth to 
radius in Fig. 5 is -46, and in Fig. 6 ‘264. The former is, 
therefore, too deep and the latter shallow for theabove rule. The 
mean of these distributions when there is a flux density of 


20,000 in the teeth is shown in Fig. 25, and is practically a 


| the photographs. 


| the tooth is mid way between the polea. 


straight line from 11,000 lines per square centimetre inside to 
16,000 at the bottom of the teeth, a ratio of minimum to maxi- 
mum of ‘687. Thus, if, in designing a machine, the induction 
in the core is assumed to be uniform at 13,500 lines per square 
centimetre, the departure from this would be 18 per cent. above 
and below, so that the mean density is 82 per cent. of the maxi- 


mum. The flux density just below the teeth in Fig. 5 is, on an 


average, ‘75 of that in the teeth measured at right angles to the 


lines under a slot. 
of the tooth density. The mean of these would very probably 


That in Fig. 6, with a shallow core, is *85. 


correspond to most working cases. In order, then, to find the 


distribution in a slotted core at a position midway between the 


pole-tips, or on the neutral magnetic line if the machine is on 
load, take ‘8 of the mean density in the teeth and ‘82 of this, 
the result, or 65 per cent. of the teeth density, will be the mean 
density in the core. With ratios of radial depth to radius 
greater than ‘33 the mean value is less than this, and in general 
varies inversely with the ratio. 

§ 4. Calculation of Hysteresis Loss in Teeth from Curves.— 
The loss of hysteres!s in an armature may be dealt with in two 
parts—teeth and cors. So long as the number of lines in the 
tooth does not change, as, for example, in passing under a 
pole, there is no dissipation of energy. Approaching the pole- 
tip the lines become oblique, and midway between the poles 
horizontal, though the density never drops to zero. There is, 
therefore, a rotating magnetisation in the teeth which is at the 
same time fluctuating between limits which can be found from 
Thus in Fig. 25 there are 15 lines entering 
a tooth vertically under the pole and eight horizontally when 
There have been many 
calculations of loss based on assumptions as to the manner in 
which the teeth density changes, but all assume an alter- 
nating flux. The fact that, as shown by the photographs, 
it is rotating is likely to reduce the estimate of hysteresis 
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Fig. 20 —Average Fall of Density in Core, 


loss in teeth, which, though too small to affect efficiency 
to any marked extent, does influence the temperature 
of the insulation of the armature conductors. The loss 
in any case cannot follow Steinmetz’s law as generally 
assumed. Consider the variation of density in the teeth passing 
from pole to pole. Without having regard to sign, it can be 
represented by Fig. 26, or more closely by Fig. 27. Under the 
pole the density is constant in magnitude and direction, between 
the poles it is changing rapidly and rotating. In the hysteresis 
loop obtained by rising and falling magnetisation the dissipation 


| of energy is very greatly increased by the molecular movement 


at reversal, but when, as in the case considered, the density 
never passes through zero one must take as a basis the loss due 
to a rotating field. Hawkins and Wallis in ** The Dynamo,” 
Fig. 133, p. 286, give a curve of loss of energy by rotating and 
alternating magnetisation. The ratio of maximum to minimum 
density in the teeth is found from Figs. 18 to 25 to be about 
4'5. Assuming, then, à maximum of 18,000 and a minimum of 
4,000 with a rate of change as in Fig. 26, the mean dissipation 
coefficient is ‘00105 joule per cubic centimetre per pair of poles. 
This is found by taking Fig. 26 and erecting ordinates of the 
rate of heating at each point as in Fig. 28 ; the mean height of 
the curve gives the mean dissipation coefficient in the teeth, 
If, on the other hand, the teeth are considered to have alter- 
nating magnetisation only, the rate of dissipation is increased 
to '0022 over the given range of density. The influence of the 
rotation is then to very much reduce the rate of heating in the 
teeth so far as this is caused by hysteresis. 

When the machine is on load, the distribution of the lines in 
the gap being somewhat changed, there was also a variation of 
density in the teeth from point to point under the pole, though | 
there is no rotation. The effect is to shear the distribution 
over, a8 in Figs. 26 and 27. For all practical purposes, the 


hysteresis loss in the teeth may be considered to be unaffected. 
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by the change, as shown in Fig. 28. The fact that the loss by 
rotating magnetisation decreases after reaching a maximum 
contributes to this. 

Iu the foregoing the change of density from top to bottom 
of the tooth has not been considered as affecting hysteresis loss. 
On approaching and leaving the pole-tips the distribution of 
flux becomes more uniform in the teeth, and since the molecular 
. movement is confined to the interpolar space, this change of 
density will not make any marked difference. 

The hysteresis loss in the parts of the core below the teeth 
also depends on the manner in which the cycle of magnetisation 
is carried through at each point. There is, however, much less 
variation than in the teeth. Fig. 29 shows how the density 
measured always at right angles to the lines changes in passing 
between two pole centre lines. It is not in perspective, but 
the circular arcs are projected into straight lines. The lines 
were measured on Fig. 20. Direct experiments on the model 
do not give much clue to the true density, but only that in 
a plane perpendicular to the circumference. In order to find 
the mean hysteresis loss from this, the dissipation coefficient for 
rotating magnetisation is found, as in Fig. 50, for each ordinate 
at successive depths in the core. The mean height of each 
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FIGs. 25 AND 27.—Distribution of Density in Teeth between Poles. 


curve gives the average heating per cubic centimetre at any 
radius, but the outer layers have more weight in estimating the 
mean loss for the whole core by reason of the contraction of 
the section towards the centre. The mean height of each curve 
was, therefore, multiplied by its base, and the average of these 
products divided by the base at the middle depth, this giving 
the mean height for the whole core. For the case considered 
this works out to be ‘00108 joule per cubic centimetre per 
cycle—4i.e., per pair of poles. 

The stream-line method being at best an approximation, 
results found in this way are also approximate, butit is difficult 
to see how else to proceed. What is usually done in practice is 
to take the mean flux density for the core and to find the 
corresponding dissipation coefficient. In the above case, when 
Fig. 25 is taken as a basis for attaching numerical values to the 
stream lines, the mean for the whole core is about 13,000 lines 
per square centimetre, and the loss by rotating magnetisation 
at this density is ‘0013 joule per cubic centimetre per cycle. 
The hysteresis loss in the core is, therefore, about 20 per cent. 
less than it would be if the density were uniform throughout. 

The work was originally undertaken to obtain material by 
which the ratio of hysteresis to eddy-current loss in armatures 


could be found. Ib was felt that this could not be done with 
any confidence until the induction density at every part of the 
core throughout the cycle was known. The experimenta 
described, though leaving many questions unanswered, as, for 
example, the influence of closing the slots, at least serve to 
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Fig. 28, — Variation of Heating with Rotating Magnetisation of Teeth. 
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indicate the nature and magnitude of the results to be expected 
in machines on a large scale. The eddy-current loss has not 
yet been fully worked out. 


The results in the paper may be summarised as follows: The 
magnetisation of the teeth in slotted armatures is nob alternating, 


NS 


1 
CA 


6c Qo 2o 
Fig. 29.—Distribution of Density in Core below Teeth, 
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but rotating, and at the same time fluctuating ; that of the core 
is rotating, but by reason of the distribution of density in the 
core not being uniform, it is unevenly distributed, being greatest 
at the outer parts below the teeth. The ratio of the mean 
dissipation coefficient to that corresponding to the mean density 


Joules per cubic cm. 
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Fig. 50.—Variation of Rate of Heating in Core below Teeth, 


is about ‘8. The coefficient for the teeth alone is about ‘00105 
joule per cubic centimetre per cycle; that for the core ‘00108. . 
The low value for the teeth is caused by the drop in density - 
between the poles and by the fact that it is rotating. 

In conclusion, I wish to thank Mr. O. J. Williams and Mesars. 
G. H. and C. Wilson for much help in taking the readings and 
the photographs. | 
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PERSONAL. 


We invite the co-operation of our readers in the compilation of 
this column, and information from all engaged in electrical 
work of any description, both technical and commercial, will 
be welcomed. 


The salary of Mr. James Stott, electrical engineer in the service of 
the Heywood Corporation, has been increased to £180 a year, 

Mr. T. B. Goodyer, manager of the Croydon tramways for the present 
lessees, the B-itish Electric Traction Oo,, who are under notice to give 
the undertaking up on June 1, has been appointed to continue as 
manager for the Oorporation at a salary of £500 per annum, 

The Stockport Town Council have appointed Mr, Harry O. Allin, 
of St, Helens, chief clerk in the tramway manager’s department, at 
a salary of £100 per annum, | 

We regret to learn of the death of Mr, F. R. Yorke, electrical engi- 
neer to the Fort William Electrical Light Co., which took place at his 
residence after a short illness, 

The Electricity Committee of the Aston Borough Council have 
appointed Mr. T. Saunders to the post of temporary canvasser, 

Mr, H, G. Andrews, the assistant borough electrical engineer in the 
employ of the Bournemouth Town Council, has received an increase in 
salary from £150 to £175 per annum, rising after the first year to 
£200 per annum. 

The Swindon Town Council have granted an increase in salary to 
Mr, J. G, Griffin, the electrical engineer, from £300 to £325 per 
annum, and Mr, T, Medcalf, the traffic manager, from £150 to £160 
per annum, 


PARLIAMENTARY INTELLIGENCE. 


In the House of Commons on Monday, Sir H. CAMPBELL- 
BANNERMAN, in answer to a question, said the Government did 
not propose to ignore the recommendations of the London 
Traffic Commission, but they were not as yet in a position to 
express an opinion on the findings of that body. No hope of 
legislation could be held out on the question during the present 
session. 

Sir H. CawxPBELL-DBANNERMAN, having been asked by Mr. 
BnoprE whether, in view of the number of Bills for the supply 
of power to different parts of the metropolitan area which are 
before Parliament, or likely to be before Parliament in the near 
future, he has considered the advisability of appointing a Royal 
commission to inquire into the whole subject, and whether he 


is able to announce any decision in this respect, has replied that 


there is no intention of appointing a Royal commission on the 
question. 

In the House of Lords the following Bills have been read a 
second time: County of Durham Electric Power Supply Bull, 
Newcastle-upon-Tyne Electric Supply Bill, Southport and 
Lytham Tramroad (Extension of Time) Bill, and the Buenos 
Ayres Grand National Tramways Bill. 


APPOINTMENTS VACANT. 


Resident Electrical Superintendent, London County Oouncil ; 
between 30 and 45 years of age, Salary £300 a year, rising by two 
annual instalments of £25 to £350 a year. Applications by 10 a.m. 
on March 20. See advertisement in last issue, - . 

Three Charge Engineers, London County Council; between 30 
and 45 years of age. Salary £250 a year. Applications by 10 a.m. 
on March 20, See advertisement in last issue. 

Sub-Station Assistant, Stoke Newington Borough Council. Appli- 
cations by 4 p.m. on March 21. See advertisement in last issue, 

Chief Lectureship in Electrical Engineering, Oroydon Poly- 
technic, Applications to Mr, James Smyth, clerk, Education Office, 
Katharine-street, Croydon, by March 31. See advertisement in last 
188ue, 


THE ELECTRICAL ENGINEERS, R.E. (VOLS) 


Orders for week ending Mareh 24. 

Monpay, Marca 19,—'' A” Coy.—Recruite’ infantry drill, 6 p.m, 
Technical instruction, 7 p.m. 
N,C.O.’s class, 9 p.m. i 

TUESDAY, Marcu 20,—''B” Ooy.—Recruits’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 
Medical examination, 7 p.m. 

WEDNESDAY, Marcu21.—''A Badge" examination for “A” & “B” Coys. 

THURSDAY, Marcu 22.—'' O” Ooy.—Recruits’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m, 

Fripay, Marcu 25,—'' D" Coy, —hHReoruite' infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 

SATURDAY, Marcu 24, —'' D " Qoy.— Week-end instruction. 

' B” Ooy, proceed to Gravesend to run the 
defence lights. 


J. H.58, PuipLies, Captain E E., 
for 0,0, E,E,R, E, (Vols.), 


LEGAL INTELLIGENCE. 


RAILWAY COMPANIES AND OMNIBUSES. 


In the Chancery Division on Tuesday Mr. Justica Warrington diss 
posed of the case of the Attorney-General v, the Mersey Railway Oo. 
The question raised involved the power of railway companies to run 
omnibuses to and from their stations, The action was brought by the 
Attorney-General at the instance of the Corporation of Birkenhead to 
restrain the Mersey Railway Co. from running motor omnibuses from 
their station, The issue was as to whether the railway company was 
entitled to carry on in corjonction with its railway the business of 
omnibus proprietors and distributing agents. It appeared that the 
Mersey Ra lway connected Liverpool with Birkenhead by means of a 
tunnel under the Mersey, and a large portion of its business consisted 
in the carriage of passengers who earned their living in Liverpool. It 
was not disputed that ib was convenient that a line of omnibuses 
should run from the Central Station to outlying district s, 

His LompsHrP, in giving judgment, said he had come to the con- 
clusion that the business of omnibus proprietors, such as that carried 
on by the Mersey Railway Oo., was not incidental or consequential to 
the authority given them, He granted the irjunction, but suspended 
ib for a fortoight in view of an appeal. 


BOURNEMOUTH CORPORATION AND THE POOLE TRAMS. 


Judgment was delivered by Mr. Justice Joyce in the Chancery 
Division on Monday in the action of the Mayor and Corporation of 
Bournemouth against the Poole and District Electric. Traction Oo., 
which arose out of the purchase by the Oorporation of the traction 
company’s undertakiv gs, 

His Lorpsuir said that the point he had to decide was whether, on 
the sale of the tramway undertaking asa going concern, the parlia- 
mentary deposit of £1,875, sundry outstanding debts, and the cash in 
hand on the appointed day for the sale paesed to the Corporation as 
being ‘personal property belonging to the traction company for the 
purposes of or in connection with the said railways and works, or the 
management or working thereof.” Looking at the agreement, he 
very much doubted whether the attention of either party was 
directed to these items, or items cf that nature, If it had been, 
he would have expected them to have been specially mentioned 
or excluded. He had, however, to construe the agreement as he 
found it, One thing was clear, Much of there matters were personal 
property belonging to the traction ccmpany, but did they belong 
to the company in connection with the railway works, etc.? He had 
a good deal of doubt about it. Ia attempting to divide the property 
into two classes, how could he possibly say that the debts which might 
have been collected and spent by the company in any way they thought 
fit were not connected with the railways and works? With regard to 
the cash in hand, he also thought that, sulject to the question of how 
much, this, like the debts, must pass to the Bournemouth Corporation. 
With respect to the parliamentary deposit, he could not doubt that — 
until the Board of Trade certificate had been obtained, after which the 
money could be got out, the deposit did belong to the company in 
connection with the railways and works, When the certificate had 
been obtained the company might have got the money out of court, 
but did not. In the result his Lordship thought that all three items 
did belong to the company in connection with the railways and works, 
and that, therefore, they passed to the Corporation. 

Mr. Danckwerts, K.O., on behalf of the traction company, intimated 
that his clients would appeal, 


TRAMWAY RATING APPEAL, 


In the Divisional Oourt, before the Lord Chief Justice and Justices 
Ridley and Darling, the case of the London United Tramways Co. v, 
the Assessment Committee of the Brentford Union came on for hear- 
ing on the 7th inst. The matter came before the Court on a case 
stated by the Qaaiter Sessions of Middlesex, to whom the tramways 
company had appealed from the decision of the Assessment Com: 
mittee, and the arguments were addressed to the parish of Chiswick, 
where the rate was fixed by the committee at £9,705, and reduced by 
Quarter Sessions to £6,891. The amount set down for the power- 
house was £7,447. The ccmmitise put the value of the lines in 
Chiswick at £5,421, and the company put it at £708. The short 
point involved was that the Assessment Committee wanted it affirmed 
that the gross earnings of the tramways in each parish shculd be 
taken and dealt with upon the parochial principle, Upon the other 
side it was said that the total amount should be ascertained and 
should be distributed between the different parishes according to car 
mileage, | 

The Lorp Cur Justicn, in giving judgment, said that he wea 
of opinion that the Oourt could not upset the decision of Qaarter 
Sessions. If Sir Edward Olarke, who appeared for the Assessment 
Committee, had carried his original arguments out to their full length 
he would have established his case, because if the rateable value of the 
whole undertaking had been taken and divided by car miles it would 
have been an infraction of the parochial system, because it would 
have taken indirectly productive hereditaments and spread them over 
the parishes. The simple question was whether the system that was 
laid before Quarter Seesions wasincorrect, At first he was inclined to 
believe that the gross receipts had been taken and divided by the car 
mileage all over the line, which would have been wrong, but when he 
found that for Heston it was ‘035, for Twickenham ‘030, and Chiswick 
‘039, he was quite clear that that course had not teen adopted. And 
when it appeared that the eight routes in Chiswick had been separately 
taken and dealt with, it could nob be said that the company had 
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violated the parochial principle, Ay regards the indirectly productive 
hereditaments, there was no departure from the parochial system in that 
respect, and even if they had departed from the parochial system, the 
amount must come off somewhere, It must come off before the actual 
receipts were ascertained or before the actual expenses were ascertained. 
He did not think that would make any difference either way. The 
question of maintenance was one that often turned the scale in rating 
matters, but he could not find here that there had been a departure 
from the parochial system, because in the parish where there were 
most car miles there must be more depreciation and wear and tear and 
the need for more maintenance. He could not say that the company 
had adopted an incorrect system, and he could not say that the system 
they seb up was inadmissible because another result could be arrived at 
by another system, which was also a parochial one. He would only 
say that the startling differences between the figures might be a guide 
to the differences of views which had been set up. Two different 
methods had made different resulte, but he could not say that the 
tramway company had arrived at their ends by a system that was 
incorrect. The decision of Quarter Sessions would, therefore, be 
confirmed, 
The other judges concurred. 


JOHNSON-LUNDELL ELECTRIC TRACTION CO. 


Application was made to the Court of Appeal, consisting of Lords 
Justices Vaughan-Williams, Stirling, and Fletcher Moulton, on the 
12th inst., on behalf of the defendant in the cas» of the Johnson- 
Lundell Electrico Traction Oo, v. Sir John Milburn, for leave to appeal 
from an order of Mr. Justice Bray in Chambers affirming the order of 
the master refusing to make an order for security of costs. Learned 
counsel said this, a test case, was one of several actions brought against 
Shareholders who refused to pay their calls, the defendants counter- 
claiming against the company for the return of the moneys paid on 
the ground of alleged false statements in the prospeotus, The total 
amount involved iu the counterclaims was about £40,000. Among the 
actions brought by the company was one against a Mr. Volmer, who 
about a-year ago took out a summons for security of costs, 
and it came before the same master as the present application. 
The master thovght that security ought to be givan and made 
an order accordingly. Mr, Justice A, T. Laurence in Chambers 
reversed that order, and refused leave to appeal. Since that 
time the company had issued a balance-sheet up to Feb. 28, 1905 
—the balance-sheet since then had not yes been issued—and upon 
that balance-sheet this present application was made just before the 
Long Vacation, The applicant desired to cross-examine the secretary 
of the company upon his affidavit in opposition to the summons, and 
returnable at the same time as the summons for security. Both 
summonses came on before the master, and he declined to make an 
order for cross-examination, and thought he was bound by the decisions 
of Mr. Justice A. T. Laurence, and declined to make any order for 
security. Oa appeal Mr, Justice Bucknill ordered the cross-examina- 
tion of the secretary. The secretary had been cross-examined, and 
after that the matter came before the master again for security, but he 
again declined to make the order, and then the matter went before 
Mr, Justice Bray, and he confirmed the order of the master, The 
uncalled capital of the company was about £22 500. 

In the result leave t» appeal was granted, 


LEASEHOLDER AND SUBSOIL. 


At Westminster on Wednesday Sir Thomas Rayleigh, High Bailiff, 
and a special jary heard a claim made by Mr. Henry Isacs Coburn 
against the Great Northern, Piccadilly, and Brompton Railway Oc. 
for interference with the subsoil ab a depth of 190ft, below premises 
in Long-acre, of which he was leaseholder, Sir Edward Boyle, for 
the claimant, asked for between £1,200 and £1,400, 

Kvidence was called to prove that the fact of the railway being 
beneath the premises depreciated the value of the property, but 
Mr, Roskill, for the defendants, denied the right of leaseholders to 
claim at all, They had already settled with the freeholder, The 
subsoil was not the property cf the leaseholder, and the Acd of Parlia- 
ment entitled them to take it without payment, 

Expert evidence, including that of Sir John Wolfe Barry and Sir 
Douglas Fox, scouted the probability of any vibration, and denied 
depreciation to property through tube railways. 

The jury, after five minutes, found that plaintiff had suffered no 
damage, Verdict accordingly for the defendants. 


i 


DUDLEY TRAMWAYS ARBITRATION. 


This arbitration to determina the price to be paid by the Dudley 
Oorporation for the tramways it is taking over belonging to the 
British Electric Traction Oo., the Birmingham and Midland Tramwaya 
Limited, and the Dudley, Stourbridge, and District Electric Traction 
Co., was resumed on ths 8th and 9th inst, at the Westminster Palace 
Hotel, London, before Mr. Graham Harris, 

Mr, Alfred Dickinson, consulting engineer, gave evilenca as to 
the value cf the janction lines between the Dadley and Stourbridge 
Companies and the Wolverhampton and S:dgley, while Mr. R. W. 
Oramp gave the total reseipts in Dudley of the Dadley and Stour- 
oo Traction Oompany on the Oradley route as £7,171 
in 1905. 

Mr, Balfour Browne occupied the whole cf Friday in putting the 
case and calling evidence for the Corporation, after which the proceed- 
ings terminated, ` 

The arbitrator will give his awards in due course, 


COMPANIES’ MEETINGS AND REPORTS 


COUNTY OF LONDON ELECTRIC SUPPLY. 


The annual general meeting was held on the 12th inst,, Mr. J. B. 
Braithwaite presiding. | : ; 

In moving the adoption of the report (copy of which appeared in 
our issue last week), the CHAIRMAN stated that in the statement of 
electricity generated, etc., ib was said, in the Board of Trade form, 
that the units unaccounted for were 2,731,000. He did not think that 
this expression would be used again, as it was misleading to the share- 
holders, and, as a matter of fact, the quantity in question was 
accounted for, It was the amount of energy expended in sending 
electricity from their generating stations either at City-road or Wands- 
worth to the points where their consumers used it ; and he might say 
that one of their distribution lines was 13 miles long. Their total 
costs compared with revenue had fallen slightly ; in 1904 they were 
45'3 per cent. and in the past year they were 44 per cent. During 
the year they spent £82,380 on capital expenditure, and the net 
increase in revenue they secured was £9,570, which worked out 
at about 114 per cent. It would have been more, of course, but 
for the reduction in the price of their current. In spite of that, 
however, and of some of the outlay being unproductive at present, 
their capital expenditure all round was giving them a satisfactory 
return, The progress of the Company, as measured by the units sold, 
was almost exactly the same as in the previous year; and as regarded 
their actuallamp connections, the past year had again been a record one, 
In 1904 the increase was the equivalent of 118,000 8 c.p. lamps, 
whereas last year the increase was the equivalent of 122,000 8-c.p. 


lamps, being the largest increase of any London company, and as 


regarded the present year, they were 40 per cent. ahead of the corre- 
sponding period of last year in their lamp connections, With respect 
to motive power, the inquiry before the House of Lords Committee 
last year brought out the fact that their Company had developed their 
power supply more than any other company. It might ba of interest 
to the shareholders to know that they were supplying the power for 
the London County Councils new tramway from Aldwych to the 
Angel, and he ventured to state that they were supplying it at a price 
less than that at which the Oouncil could generate it for themselver, 
They sucseeded in getting both their Bills through Parliament last 
session. One of them gave the Ocmpany the authority they required 
for supplying '' undertakers " not exactly within their own area, This 
measure would ba of great value if the County Council, for instance, 
should wish the Company to supply them with power for an extension of 
the tramway just mentioned, They also secured the power they asked 
for in the Oroydon rural district. This brought them a very large 
area, and the tenure was 42 years from last year ; the capital expendi- 
ture required to develop this district would be very gradual. They 
also came to an arrangement last year with the Administrative County 
of London and District Electric Power Oo., by which the latter with- 
drew all competition with this Company and undertook to supply them 
with current in bulk on terms which were extremely favourable to 
them. That company, however, just escaped getting their Bill passed, 
but they were proceeding with iv again in the present session. He 
did not think that shareholders in London electricity companies 
ought to be unduly alarmed about the various Power Bills which 
were being promoted, for he did not think that the measures in their 
present shape seriously threatened the companies, Having referred 
with satisfaction to the progress of their associated companies, he 
stated that the directors proposed to issue immediately the remaining 
10,000 6 per cent. cumulative preference shares. 

Mr, F. W. REYNOLDS seconded the motion, which was carried 
unanimously, 


LIABILITY FOR A BURST WATER-MAIN. 


The case of the London Hydraulic Power Co. v. the St. James's and 
Pall Mall Electric Light Oo. came before Mr. Justice Farwell in the 
Obaucery Division on Wedneiday, the 14th inst., the action being 
brought to decide who was responsible for the damage caused by the 
bursting of a water-main in Piccadilly-circus on the night of July 10 
last, 

The hydraulic company is the owner of the main, and the electric 
lighting company was alleged to have caused the accident by construct- 
ing an inspection chamber so that it rested on the pipe and transmitted 
to it the vibration caused by the traffic above. | 

Sir EDWARD CLARKE, who appeared for the hydraulie company, 
said that although the amount actually claimed by the plaintiff 
company was under £200, a declaration was asked for which 
would affect other liabilities of a very considerable sum. The 
plaintiff company had about 150 miles of hydraulia mains in London 
and supplied abcut 6,000 customers with power for lifts and other 
purposes, In 1888 the hydraulic company had a main through 
Piccadilly-cireus, and in 1889 the electric light company, without 
informing the plaintiff company, constructed an inspection chamber 
over the main in such a way that two of the walls, 2ft. 6in. in 
diameter, rested on the pipe. Ib was a strong 6in, pipe, the metal 
being 1gin, thick, The pressure at which the water entered the main 
was 75lb, to the square inch, whereas the pipe had been tested to bear 
a strain of 2,250lb. The accident happened at about 8.15 p.m. on July 10 
last, and it was not until midnight that the escape could be located, by 
which time the wood paving almost as far as Pall-mall had been ripped 
up and other serious damage done, The hydraulic company would call 
scientific evidence to prove that the breakage of the pipe was not 
caused by pressure of water, The electric light company counter- 
claimed in respect of the damage it sustained on the ground that there 
was something faulty in the construction of the pipe, but he would 
call experts of great eminence to explain that the break was caused by 
the pipe being su bjected to the repeated vibration of the traffis passing 
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over the road. The electric light company also alleged that a great 
deal of the damage was due to delay in remedying the mischief after it 
was discovered, but he would prove that everything possible was done 
at the earliest moment, The damage claimed by the hydraulic 
company—apart from the declaration—was in respect of relaying the 
main and the sost of 300,000 gallons of water that escaped, 

Evidence having been given in supporb of the plaintiffs case, the 
hearing was adjourned, 


METROPOLITAN ELECTRIC SUPPLY. 


The nineteenth ordinary general meeting was teld on Tuesday at 
Winchester House, under the presidency of Mr, W. Harrison Cripps. 

In moving the adoption of the report and accounts, the CHAIRMAN 
said from the sale of current and other small items they had received 
during the past year £269,000, and that was for the supply of about 
14 millions of units, Although they had lost in revenue £37,000, 
they had saved in working costs nearly £21,000. The decrease was 
entirely due to the loss of the Marylebone business, The reserve fand, 
including £20,000 which they proposed to add to it, now reached a 
total of £236,000, There was a balance of £102,219, out of which 
they proposed to pay a dividend of 5s, per share on the ordinary 
share capital, making, with the interim dividend already paid, a total 
distribution of 10 per cent, for the year, After a very keen contest in 
Parliament they had obtained the right of bulk supply in West and 
South Middlesex, by which they added 125 square miles of country in 
which they now had the privilege of supplying electricity in bulk. 
They believed in future that new area would become a valuable source 
of supply. 

Sir JAMES PENDER seconded the motion, which was carried 
unanimously, 


SOUTH LONDON ELECTRIC SUPPLY. 


The ordinary general meeting of this Company was held on 
Wednesday under the presidency of Mr, J. Atherton (the chairman of 
the Company), . 

The CHAIRMAN, in moving the adoption of the report and accounts, 


said he was pleased to be able to announce that steady progress in the ~ 


business continued to be made. The actual number of lamps added 
to the circuits was the equivalent of 15,412, each of 8 c.p. This 
number had already been added to considerably since the commenze- 
ment of this year, and there still remained on the books awaiting con- 
nection the equivalent of nearly 5,000 lamps. Negotiations were in 
progress with several manufacturers for supply of power to their 
premises, They were always endeavouring to increase their day load, 
and for the past three years they had let out motors on hire, and were 
now arranging a hire-purchase scheme, so that manufacturers could 
spread their capital outiay for motors over a period of years on favour- 
able terms. In July last year the price for current used for lighting 
purposes was reduced from 54d. per unib to 44d, per unit, with an 
additional rebate if consumers settled their accounts monthly. The 
two actions brought by the Borough Oouncil of Lambeth against the 
Company for repayment to the Council cf the expenses incurred by 
the Vestry and Council for the removal of dustbin refuse from 1900 to 
1904, on the contract which the Oouncil themselves prevented the 
Company from carrying out, were heard by Mr, Justice Bingham on 
Nov, 15 and 16 last, both actions being dismissed, with costs against 
the Council, The Council had since served a notice of their intention 
to appeal against these decisions, and so, apparently, to continue their 
unsuccessful litigation against the Company, which they began more than 
five years ago, With regard to the profit available for distribution, 
which, under all circumstances, must be considered satisfactory, the net 
revenue account showed how the directors proposed to deal with it, 
After providing the handsome sum of £7,287 for depreciation, writing 
off £4,300 from the cost of the acquisition of the provisional order, 
£795 for depreciation of plant on hire on consumers’ premises, and 
£1,959 for parliamentary costs, etc., there was an available balance of 
£22,042, out of which the Board had pleasure in recommending a 
dividend of 4 per cent, for the year, leaving a balance of £9,042 to 
carry forward to next year’s account. Arrangements would be made 
for the payment of the dividend on the 22nd inst, 

Mr, F, J. LESLIE seconded the motion, which was carried unani- 
mously. 

Mr, J. Atherton and Captain E. Ironside Bax (the retiring directors) 
were re-elected, and Messrs. Price, Waterhouse, and Co. were 
reappointed auditors, 


SOUTH WALES POWER DISTRIBUTION. 


The fourth annual meeting was held last Friday, Mr. Robert 
Forrest, D.L., presiding. 

The OHAIRMAN, in moving the adoption of the report, referred 
again to the difficulties which the directors had to contend with in 
starting and developing the undertaking, which had been very dis- 
appointing to the directors, and he was sorry to say their troublea 
were not yet at an end, Although the directors were business men, 
they had to rely in a considerable measure upon their official advisers, 
and he was afraid rathi a sanguine view had been taken of the early 
prospects of the Compdny, and by that he meant the rapidity with 
which their customers could couple up their colliery plant with the 
mains, Under advice considerable sums of money had been expended 
on buildings, plant, machinery, and mains which had not yet, and 
which would not for some little time become productive to 
the extent that the directors had hoped, At Pontypridd they 
had a very large station, capable of accommodating some 
20,000 h.p., of which only 7,500 h.p. had up to the present 
been installed, fand for this reason only a small proportion 


of the plant was required to deal with the load at present 
existing. Some important changes had, however, taken place in the 
management and working of the undertaking which considerably 
brightened the future prospects. He referred at the last meeting to 
the very gratifying feature that in practically every instance where a 
supply of power had been taken from the Company their customers, 
after a short trial, had proceeded to extend their electrical plant, He 
was pleased to say that during the past 12 months this had been fully 
confirmed, that where there was room for extensions—and in the large 
collieries and works this was invariably the case—these extensions 
were taking place, and in most instances the Company had only touched 
the fringe of the power their customers would eventually require from 
them. He couldillustrate this by mentioning thecaseof the large colliery 
he had already referred to, Although they were only now commencing 
to use power from the Oompany, they had put down the largest 
plant contemplated, and had already decided to go in for further 
extensions, Another colliery company were making arrangements to 
further increase the amount of power they would take from the Com- 
pany, Inquiries for power were coming in from practically all parts 
of the area to which the Company’s Act extended, and the directors 
regretted that they were unable to entertain at present some of the 
applications, as they did not feel jastified in incurring the expenditure 
necessary to give the supply. The directors thought that, as far as 
practicable, their policy should be to foster and develop the custom 
within reach of their existing mains, aud to avoid as far as might be, 
without injury to their prospects, all expenditure to serve custom 
which, although it would probably develop and give an adequate 
return on the capital, could not immediately justify the expenditure. 

Sir H. Sankey seconded the motion, which was unanimously 
approved, 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY. 


The ordinary general meeting was held on the 85h inst. ab Winchester 
House, Mr. William Page presiding. 

In moving the adoption of the report, the CHAIRMAN said the 
growth in the number of lamps connected during 1905, stated in the 
equivalent of 8-c.p. lampe, was 18,717. This was a larger increase 
than they had had in any previous year, The new business included 
the current supplied for radiators and for power purposes, which had 
to be sold at a low figure. They now had 3,861 consumers. The 
average number of lights installed by each consumer in their district 
was only 49, or considerably below the average in other areas, the 
houses in their district being smaller, This was a disadvantage 
in one way, as the small consumer caused an increase in some 
of the costs of the business; on the other hand, these con- 
ditions justified rather higher charges for current. Speaking of 
the heavy burden of rates and taxes which they had to bear, he 
said that, apart from the income tax of ls, they had to pay 
a rate equal to about 3s. in the £ on their profits, As the Company's 
prosperity had increased their charges for current had been lowered, 
and it was proposed to make a further reduction before long, although 
it was not possible to go so far in that direction as they could were :t 
not for the high rates and taxes, With regard to the Electricity Supply 
Bills in Parliament, it was expected that if one or more of them 
became law it would bein a form which would not materially affect the 
Company's interests, 

Mr. W. R, Davizs seconded the motion, which was adopted. 


GATESHEAD AND DISTRICT TRAMWAYS. 


The anrualgeneral meeting of this Company was held last Week. 
Mr. O. R. Greene, J.P. (chairman), presiding, ` 

In moving the adoption of the report, the CHAIRMAN said that the 
total revenue for the year amounted to £49,762. 17s. 10d., as against 
£48 318, 1s, 9d. for the previous year, that representing an increase of 
£11,434, The expenditure amounted to £24 701, as against £35 079 
in the preceding year, leaving a net profit of £15,051, that being a net 
improvementof £812 over the previous year. The directors recom: 
mended that £3,000 of the profit should be transferred to the deprecia- 
tion and reserve account, that £756, 15s, should be utilised to provide 
a dividend on the 6 per cent. preference shares, £6 000 for a dividend 
on the 5 per cent, preference shares, and £4,050 for a dividend of 
3 per cent. on the ordinary shares, Considering the depression in 
trade experienced in the Gateshead district during the past year, and 
the increased wages paid to the conductors and motormen, they 
considered that a most satisfactory report; 11,285,769 passengers 
had been carried on the Company's cars during the year, or 221,732 
more than during the year 1904, Owing to the universal ld, fares 
the average receipts for passengers remained the same, but the 
average expenditure had been reduced by '01d., and the proportion of 
expenses to receipts new stood at 70 per cent., instead of 75 per cent. 
for 1904, The capital expenditure only amounted to £112 during the 
year, that being rendered necessary by the construction of two new 
stopping places to facilitate traffic, The total amount of capital 
expenditure on the undertaking now stood at £221,742, A mortgage 
of £18,000 at 44 per cent. interest, repayable in instalments of capital 
and interest over a period of 18 years, was issued in January last to 
replace the £18,000 mortgages redeemable on Jan. 1, 1906, which 
were paid off during that month. The energy supply agceement 
negotiations which were being carried on at the time of the last meeting. 
were now wn fait accompli, The price was fixed at ‘85d. per unit, as 
against an average price of l'2ld. per unit payable for the year 1905 
under the suspended agreement. i 

Mr, W. J. GREER seconded the chairman's motion, which was 
carried, 

Mr. H. S, Day proposed the re-election of Mr, Atherley-Jones, K,O., 
M.P., asa director, this being seconded by Mr, GREER, and unanimously 
adopted, 
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BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY. 


The report for 1905, to be presented at the meeting on the 21st inst., 
states that the capital expended during the year under review, in 
respect of the Bournemouth O:der, 1890, the Poole and Branksome 
Order, 1897, the Christchurch and District Order, 1899, and the 
Pokesdown Order, 1902, amounted to £45,195, making the total 
expenditure at Dec. 51 last in respect of these orders, £365 487. The 
balance to eredit of net revenue account, including the amount brought 
forward from last year, and after payment of all interest and other 
charges, reserves for depreciation and redemption fund, is £18 513. 
The directors now rec mmend a dividend on 12 000 ordinary shares at 
the rate of 7 per cent per annum for the full year ended Deo. 31, 1905, 
and on 5,000 ordinary shares paid up during the year at the same rate 


from date of payment of the respective calle, leaving a balance of £1,706 


to be carried forward. The balance of the instalments on the ordinary 
shares and the debenture stock issued in December, 1904. was received 
during the yearunder review, The consentof the Swanage Urban District 
Council has been obtained to the Company's application to ths Board 
of Trade for a provisional order for the lighting of Swanage. The 
Üorporation tramways between Bournemouth and Christchurch, the 
current for which is supplied urder ccntract by the Company, com- 
. menced running in July last. Considerable progress has been made 
during the year with the scheme of wiring consumers’ premises on the 
rental and prepayment systems introduced in 1904. The scheme 
applies more partieularly to smaller class premises, and should 
materially extend the use of electric light in such premises. The 
. total applications received at Dec, 31 last amounted to the equivalent 
of 145,116 8 e.p. lamps, being an increase of 21,527 for the year, as 
compared with an increase for the previous year of 21,051. The total 
number of Board of Trade units sold for lighting, power, and traction 
purposes was 2,C05 025, being an increase of 501,696 units for the 
year. The Richmond (Surrey) Electric Light and Power Oo. has made 
satisfactory progress during the past year. The direstors of that com- 
pany have declared a dividerd at the rate of 7 per cent. on the ordinary 
shares in respect of the year ended Dec. 31 last, 


PERTH ELECTRIC TRAMWAYS. 


The report for the year ended Dec. 31, 1925, to be submitted to the 
meeting on the 21st inst., states that the gross receipts for the yaar 
amounted to £74 485, yielding a profit of £32041, which shows a 
Substantial increase over ihe corresponding figures las) year, which 
were— goss receipts £69 411 and profit £29,360. From Jan. 1 to 
March 2, 1906, the receipts show an increase of £615 compared with 
the same pericd of 1905. Afcer paying interest and sinking fand on 
the first and second debenture issues and the trusteos’ fees, the balance 
standing to credit of profit and loss acccunt is £15,212, which is 
carried to profit allocation ae:ount. To this is added the balance 
brought forward from las? year—nimely, £3,463 —making £18 675, 
from which has to be deducted £6 000 for preference dividend, leaving 
a balance of £12,675. Out of this sum the directors propose to add 
£5,000 to the reserve account and to set aside £2 500 as the first 
instalment of a cash ressrve fund. After making these provisions, the 
directors. recommend a dividend of 24 per cent. for the year under 
review on the ordinary shares, leaving a balance of £2,675 to be 
carried forward. The sum of £5,975 shown in the balance-sheet 
as cash in hands of trustees has since been partially utilised in 
the redemption of £3,668 first debenture stock, . During the year 
1905 the construction of the 174 miles of track authorised under 
the original concession was completed. The suburban concessions of 
Subiaco and Leederville, 44 miles in all, were also completed, and are 
now in full operation. The North Perth concession cf 1 mile 13 chains 
remains to be constructed, and this is how teing prcceeded with. 
During the past year the construction of the Viotoria Park extension 
has also been completed. This line is being ope-ated under a lease 
with an option to this Company of acquiring the line at any time 
within reven years on repayment of the sum advanced (about £5,000) 
by the Victoria Park Oouncil towards its construstion. The favourable 
traffics indicate a likelihood of the option being exercised. From the 
report of the mansger and engin er (M. H. J. Somerset) it appears 
that the important additions to the power plant detailed in his report 
for 1904 are now installed. Five new cars, built locally, were put in 
operation in January last, and should materially benefit the 1906 
traffics, An attempt to inaugurate a system of motor 'buses to cam- 
pete with the tramway proved a failure, and the motor ’buses have 
baen withdrawn. The directors deeply reg-et t» record the death of 
Mr, Edward Heasman, the first chairman of the Company, Mr. Allen 
H. P. Stoneham was invited by the Board to become the chairman, and 
was duly elected, 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING. 


The report for the year ended Dec, 51, 1905. to be submitted ab the 
meeting on the 20th inst., states that during the year 5,533,702 unita 
of electrical energy have been sold, an increase of 70 per cent, on the 
year, ‘The profits of the Newcastle works are in excess of the previous 
year, and amcunt to £14 834 for the 12 months. The directors recom- 
mend a dividend at the rate of 5 per cent. per annum for the half-year 
ended Deo. 31 last, which, together with the interim dividend paid in 
- August last, makes 5 per cent. for the year, carrying forward the sum 


of £255. The directors regret the necessity of paying a reduced. 


dividend, but this is due to the increase of capital expenditure necessary 
to sonvert the Company from a simple lighting concern to a complete 
cheap-working power company, in such a way that it may meet 
any competition, This extra capital did not produce revenue 
during the greater portion of last year, but the directors are 
now able to report that the prospects of the Company are 
greatly improved, and owing to certain alterations at the generating 
stations whereby the cost of production will be materially decreased, 


it is confidently expected that, taken in combination with a large 
access of business coming to the Company from fresh customers, the 
earnings will during the present year be materially enhanced, The 
preliminary working account of Newburn station to Dec. $1 last 
resulted in a debit of £766, The directors have thought it advisable 
to write this off out of reserve fund, as well as interest on the capital 
outlay at Newburn tor the year amounting to £2,610. The expenses 
in connection with the debenture issue and cost of rating appeal have 
also been written off to reserve fand, which will then stand at £14,500, 
The profits of the Newcastle works for the first two months of the 
current year are largely in excess of the corresponding months of last 
year. The Newburn station is also now working ata profit, which 
will undoubtedly increase as the works get into fuller operation and 
consumers are connected. The directors report that Sir Benjamin C. 
Browne rejoined the Board during the year, 


BRITISH INSULATED AND HELSBY CABLES. 


The report of this Company for the year ended Dec, 31, 1905, to be 
submitted at the meeting at Liverpool on the 21st inst., states that 
the profit for the year amounts to £133,902, to which has to be 
added the balance brought forward, £7,114, making a total of 
£141,016. From this have to be deducted directors’ and debenture 
trustees’ fees and remuneration to works’ committee, less directors’ 
fees receivable from other companies £2577, interest on debenture 
stock £22,500, depreciation on buildings, plant, machinery, ete., 
£22,000, transfer to special reserve account £8 500, transfer to deben- 
ture stock redemption account £5,000, dividend on preference shares to 
Dec. 31, 1905, £30,000, and interim dividend on the ordinary shares 
to June 30, 1905, £20,000, leaving available for dividend a balance of 
£30,439. The directors now recommend a further dividend of 4 per 
Gent. on the ordinary shares, making, with the interim dividend, 
8 per ceat, for the year, carrying forward to next account a balance of 
£10,439. The volume of trade has been considerably less than in the 
previous year, and, under thes» circumstances, the directors consider 
the result of the year’s working satisfa:tory. It will be seen that a 
further sum of £8,500 has been added to the special reserve account, 
During the year only such additions have been made to the plant and 
machinery at the Oompany’s various works as will facilitate the business 
and enable its operations to be extended where possible. 


CORK ELECTRIC TRAMWAYS AND LIGHTING. 


The report for 1905, presented at the meeting on the 15th 
inst,, shows receipts £17,560 and expenses £29,481, leaving £17,979, 
to which must be added balance brought forward from 1904 (£885), 
together £18 864. A sum of £1,500 has been added to reserve for 
depreciation and insurance, £448 has been written off for plant on 
loan, ete., and the directors now recommend a 5 per cent, dividend on 
the ordinary shares, carrying forward £995, The lightivg and power 
business continues to show progress, 187 additional consumers having 
been connected up during the year. A contract has been entered into 
for the supply of current for lighting purposes to the Oork military 
barracks, Traffic receipts also are, in the opinion of the directors, 
satisfactory, showing an increase of £694, Oapital expenditure during 
the year amounts to £3,647, which has been expended mainly on house 
services and cables, Daring the year additional debentures to the extent 
of £1,000 have been issued, 


COUNTY OF DURHAM ELECTRICAL POWER 
DISTRIBUTION. 
The profits of this Company last year are reported as amounting to 


£15,725. A dividend at the rate of 4 per cent. on ordinary shares ig 
proposed, and £1,083 transferred to the depreciation account, 


NEW COMPANIES REGISTERED. 


Hygienic Stove Co, (London), Limited, —Registəred Feb. 23, 
Capital, £5,000 in £1 shaves (4 500 preference) Object: to take 
over the business ca ried on by J. F. Gibbs a1 the Hygienic Stove and 
Appa a'us Oo. ab 254A, High Holborn, W,O., aad to carry on the 
business of patentees, maiufa:turers aud vendors of gas cooking 
Ta 1ges, ga3 fires and stoves, boiling burners, and other gas, electrical, 
or other stoves aad appliances, etc. No intial public issue, 

Improved Electric Traction, Limited.— Registered March 3, 
Capital, £15,000 in £1 shares, Object: to acquire, on the terms of 
an agreement with W. Roberts, certain contracts and properties, and to 
carry on the business of proprietors and manufacturers of motors, 
motorcars, carriages, and vehicles (wheter worked by electrical or 
other power), engineers, electricians, etc, No initial public issue, 
Registered office ; 60, Ooleman-street, E.O, 


Liens Registered. 


Llangollen and District Electric Light and Power, Limited, — 
An agreement for further charge, dated Feb. 23, 1906 (endorsed on a ` 
debenture dated Feb, 4, 1905), to secure £600, charged on the com- 
pany's undertaking and property, present and future, including 
uncalled capital, has been registered. Holder : 3. Li, Jones, Glanrafon, 
Llangollen, 


Lancashire United Tramways, Limited.—A debenture dated 
Feb, 15, 1906, to secure £57,702. Os, 9d. has been registered. Pro- 


| perty charged: the company’s undertaking and property, present and 


future, including uncalled capital, Holders: Parr's Bank, 4, Bartholo- 
mew-lane, E,C. | 
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Schaffhausen,—The Municipality invite tenders for electrical p'ant. 
Estimate, £45,000. 


Saviglione,— Offers will shortly be invited for the construction of | 


an electric tramway. 

Darwen, —Tenders are invited for supplies for the tramways depart- 
ment. "Tenders by March 21. | 

Romo, —The Tramway and Omnibus Co, of Rome invite tenders for 
the electrification of their lines. . 

Giurgevo (Roumania).—The Municipal Authorities invite tenders 
for an electric lighting installation. 

Bristol.—Tenders are required for direct and alternating current 
motors for hiring out to consumers, 

Milan.—The Municipality will shortly proceed to invite tenders for 
the construction of two electric tramways, 

Dublin.—The Oorporation invite tenders for tramway rails. 
Particulars from Mr, F, Allan, 3, Oork-hill. 

Heidelberg (Seuth Africa),—The Municipality invite tenders for 
the electric lighting installation of the town, 

Gillingham,—The Electricity Department invite tenders for the 
annual supply of meters, Tenders by March 26, 

Rosario (Argentine).—The Municipality invite tenders for the 
electric lighting of the town, Tenders by April 16. 

Bedford,—Tenders are to invited for the supply of 220 yards 
of rubber. insulated lead-covered and armoured cable. 

Namur,—The Direction de la Traction et du Matérial invite tenders 
for electric lighting cables, lamps, cells, etc, (shortly), 

Madrid,—The Direccion-General de Obras Publicas invite tenders 
for an electric railway project in Barcelona, Tenders by March 31. 

Bolton.—The Electricity Oommittee invite tenders for one steam- 
engine complete. Tenders by noon on March 29, See advertisement, 

Belfast,—Tenders are invited for the supply of a 4CO.kw. dynamo 
for the Electricity and Tramways Department. Tenders by March 19. 


Willesden.—The Urban District Council invites tenders for the 
supply of 66 flame ares for public street-lighting, Tenders by March 22. 


Leeds.—The Electricity Committee invite tenders for one or two 
sets of electric generating and condensing plant. Tenders by 10 a.m, 
on April 9. 

Stoke-on-Trent.—The Corporation invite tenders for electricity 
meters, Forms, £2. 2s, Tenders to the Borough Electrical Engineer 
by March 31. 

Bolton.—The Electricity Committee invite tenders for one con- 
tinuous-current electric generator, Terders by noon on March 29, See 
advertisement. 

Yarmouth,—Tenders are invited for the supply of 5,000 tons of 
Scotch anthracite coal and 500 tons of Welsh steam coal, Apply to 
the Electrical Engineer, 

Stockport.—Tenders are invited for the supply of electric motors 
and for the supply and erection of steam-driven condensing plant. 
Tenders by noon on March 29, | | 

Alost,—The Municipality invite tenders for the publie Eghting 
installation. Particulars, etc., may be obtained from the Secretaire 
Communal, Tenders by March 31, 

Madrid,—Tenders are invited for the construction of an electric 
tramway. Guarantee, £140. Tenders tə the Direccion-General de 
Obras Publicas, Madrid, by April 5. 

Barcelona (Spain).—Offers are invited for acquiring a tramway 
concession for a period of 60 years. Direccion-General de Obras, 
Publicas, Madrid. Offers by March 531. 

Namur,—Tenders are invited by the Sosiété de Gaz, Avenue Prince 
Albert No. 15, Namur, for the rebuilding of the electric generating 
station, mains, etc. Tenders by March 20, 

Cairo.—The Director-General of Ports and Lighthouses invites 
tenders for carrying out an electric light installation on board H.M S. 
p‘ Aida" at Alexandria, Tenders by April 30, 

Johannesburg.—The Town Council invite tenders for the supply, 
free at their stores, of 350 street lamp fittings, 50 stays, and 600ft, 
gas barrel, "Tenders to the Town Olerk by March 31. 

Oporto, —Offers are invited for a concession to work the American 
tramway system, particulars of which maiy be obtained from the 
Portuguese Consulate 1n London, Tenders by March 25. 

Norwich, — Tenders are invited for rubber-covered wires and 
accessories, underground cables, and incandescent lamps, Tenders 
by 10 a.m. on March 19, See advertisement in last issue. 

. Caen (France),—The Piéfecture at Oaen invite offers for laying 
and working a tramway system by mechanical means, Offers are to 
be made to the Préfecture du Calvados, Caen, Tenders by June 1. 

Briton Ferry.—The Urban District Council invite tenders for the 
supply of sub-station switchboard, feeder and distributor cables, eto, 
Tenders by March 26, H, Lewis Fietcher, Prudential buildings, 
Cardiff, 

Walsall,—Tenders are invited for 500-h. p. high-speed steam-engine, 
-$50-kw. high-pressure continuous-current dynamo, high-pressure 
feeder cables, low-tension distributors, and pilot wires, Tenders by 
March 20. i 

Sunderland, —The Corporation invites tenders for one 750-kw. 
triple-expansion engine direct coupled to three-phase generator 5,000 
volts, with exciter, one 500-kw. static transformer, and two portable 
air-compressors, "Tenders by noon on March 30, 

London County Council,—The London County Council invite 
tenders for the supply and erection of high and low tension switoh- 


qualify any tender. 
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gear for certain of the Oouncil's sub-stations, Tenders by 10 a.m 
on March 27, Full particulars in advertisement columns, . 

Bray (Ireland).—The Urban District Oouncil invite tenders for 
supplies required at their electric light works for 12 months, including 
cables, carbons, house wires, switches, lamps, holders, incandescent 
lamps, etc. Tenders to the Clerk by 10 a.m, on March 20. 


Great Yarmouth.—Tenders are invited for the installation of 
electric light in the new Lichfield-road Schools, Southtown, for the 
Education Committee, Tenders to be delivered at the offices of the 
Committee, 28, South-quay, Great Yarmouth, by noon on March 20. 

Gorton (Lanos.)— The Urban District Council invite tenders for 
supply of 325 yards of portable wrought-iron tramway (gauge 24in., 
weight about 9lb. to the yard) with the necessary sleepers and two 
locks. Tenders to Mr, C. T. Singer, clerk, Town Hall, Gorton, by 
March 21. i 

Epsom, —The Asylums Committee of the London County Council 
invite tenders for the installation of electric lighting and power 
(excluding generating plant) at !h» Long Grove AÁ:ylum, Epsom, now 
in course of erection. "Tenders to the offize of the Committee, 
6, Waterloo-place, London, S.W., by March 26, 

Chester.—' The Corporation invite tenders for the construction, 
alteration, and electrical and general equipment of tramways, and new 
length of track in car-shed. Specifications, etc., may be inspected on 
and after March 12 on application to the City Surveyor or the City 
Electrical Engineer on payment of £3, 53. Tenders to Mr. J. H, 
Dickson, town clerk, by March 31. 

Sydney (N.S. W.). —The Council invite tenders for the supply and 
erectiun of (A) boilers, automatic stokers, pipework, etc.; (B) turbo- 
alternator, sub-station mach'nery, switchboards, etc. Conditions‘may 
be obtained from Messrs, Preece and Oardew, 8, Queen Anne’s-gate, 
Westminster, on deposit of £5, 55,, which will be returned on 1eceipt 
of a bona fide tender. Tenders by May 7. 

London, S.W.—The London Oounty Council invite tenders for the 
manufacture, supply, and delivery of ssven electrically-operated car 
traversers, Persons desiring to submit tenders may obtain specifica- 
tion, drawings, form of tender, and other particulars at the Oounty 
Hall, Spring-gardens, S.W., upon payment to the Oashier of the 
Council of £2 for each specification, Tenders to the Olerk by 10 a.m. 
on March 20. 

. Antwerp.—The municipal authorities invite tende:s for the 
installation of electric light in the new Flemish Theatre, The 
specification (cahier des charges) relating to the contract may be 
obtained from the Hótel de Ville, Antwerp. ‘Tenders should be sent 
in sealed registered envelopes, addressed to the Oollége des Bourg. 
mestre et Echévins de la ville d'Auvers. and should reach the Hotel 
de Ville by March 19, A deposit of 7,000fr. (£280) is required to 
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RESULTS OF TENDERS. 


Bray.—The Urban D'strieb Council have accepted the tender of 
Johnson and Phillips, at £44, 10s., for the supply of cable, 

Canterbury.—The City Council have accepted the tender of 
Siemens Bros., at £41, 10s, 91., for the supply of a spare 7-h. p motor, 

Cardiff, —The tender of A. G. Arnold and Oo., Newport, at £6,334, 
has been accepted for the electrical wiring of the new asylum buildings, 

Bristol —The Town Council have accepted the tender of Siemens 
Bros. and Oo, for the supply of extra high-tension cables for the sum 
of £7,887. 

Liverpool,—The Corporation have accepted the tender of Johnson 
and Phillips, Old Oharlton, Kent, for 12 months’ supply of electric 
cables and wires. 

London.—The London snd South-Western Riilway Oo. have 
accepted the tender of Johnson and Phillips, Old Charlton, Kent, for 
six months’ supply of cables and wires. 

Nottingham,—The Guardians have accepted the tender o 
W. J. Furse and Oo., at £43, 183. 63., for the supply of 1,000 Royal 
Ediswan 16-c.p, 200-volt electric lamps. 

Beckenham.—The Urban District Council have accepted the tender 
of J. Thom, at £203. 13s , for a 10in. borehole, and that of H, and W, 
Carr for Penrikyber coal for the Electrieity Committee. 

Aberdeen,—The tender of Combe, Barbour, and Oo., of Belfast, 
has been accepted for the supply and delivery of ore cast-iron disc 
flywheel for the elestiicity department for the sum of £475. 

Sunderland, —The tender of T.iumph S;oker, Limited, of London 
and Leeda, has been accep‘ed for mechanical stokers for the four new 
Gallowsy bcilers for the Corporation electricity works at Hylton-road, 

Fulham —The Borough Council are recommended to allow Olapham 
Bros, to wi hiraw their tender and to accept that cf Aiton and Oo, for 
water and exhaust piping in connection with the electric lighting 
extension scheme at £1,379. 14s, i 

Tonbridge.—The Urban District Council have accepted the tender 
of the Albion Electric Lamp Works, of Standen-road, Southfields, 
London, for lamps for the pericd ending March 31, 1907, as per scale 
of prices submitted, and have also decided to purchase all Nernst lamp 
materials from the Electrical Oe., of 121, Charing Oross-road, London, 
for the same period. 

Wimbledon.—The Town Council have accepted the tender of the 
Stanton Ironworks Oo, for the supply of cast-iron pipes required in 
connection with the electricity works extension, the amount being 
£483. 12s,; and the tender of the General Electrical Co., for the supply 
and erection of an air-compressing plant at the Durnsford-road pump- 
ing station, for the sum of £701. 

West Hartlepool,—The Corporation have accepted the tender of 
Thos. Parker Limited, Wednesfield-road, Wolverhampton, for the 
supply and erection of one 500-kw. high-spsed vertical inverted 
triple-expansion, double-acting, forced - lubrication engine aud 
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continuous-current dynamo (460 to 520 volts) on combined bedplate : 


and switchboard, with all connections complete. 


St. Marylebone,—The following tenders have been received for 


the supply and erection of a centrifugal pump at the generating 
station : 


Gwynnes Limited, Cannon-street, E.O, ues £00 0 0 
E. Scott and Mountain, Newoastle-on-Tyne* ........... view 62 10 0 
Drysdale and Co,, Glasgow |... neuere eee] 01 O 0 


* Recommended for acceptance, 

Colchester, —The Town Oouncil have decided to purchase two 
additional cars from Dick, Kerr, and Co, at a cost of £550. 14s. each, 
the cars to be delivered not later than July 1. The Council have 
also accepted the tender of Davey, Paxman, and Oo, to construct, 
deliver, and erect a combined triple-expansion double-acting engine 
and dynamo (No, 8), aud to supply the needful spares, for £4,055 (the 
dynamo to be manufactured by Siemens Bros, and Co.). 

Poole,—Tenders have been received. from the following firms for 
constructing the Parkstone light railway extension and the new 
passing places on the existing railway: W. T. Glover and Oo., 
G. Holloway, J. Moran and Sons, British Electric Equipment Oo., 
W. Griffiths and Co., J. G. White and Oo., Smith and Oo., Dick, 
Kerr, and Oo., G. Law, and the Brush Electrical Engineering Co. 
The Railways Committee recommend the acceptance of the tender of 
the Brush Electrical Engineering Oo, at £26,167. 18s. 3d, 


Battersea.—The Council have accepted the following tenders for 
works and services during the ensuing year: Duckham and Oo., 
lubricating oils; Middleton Bros,, engine-room stores; Oharrington, 
Sells, Dale, and Oo., coal; Geipel and Lange, carbons for arc lamps, 
ete, ; Electrical Oo,, electricity meters; Oallender's Cable and Oon- 
struction Co., service joint boxes, eto,, also cables, provided the com. 
pany undertake to maintain the whole of the cables supplied by them 
for a further period of one year ; T. Rowatt and Sons, arc lamp globes, 
Ths contract with the Electrical Oo. for the supply of Nernst lamps 
and globes, burners, etc,, has been renewed for one year. 

Stepney.—The Borough Council have received the following 
tenders for fixing a complete electric light wiring installation at the 
St. George-in-the-East baths and wash-houses, Betts-street, E. :— 


A. Sweet, 100.2, Hampstead-road, N.W. . eee £194 15 8 
E. D. Pearcey, 10, Roscoe-street, Bunhill-row, E.O. .... 202 9 O0 
W. J. Fryer and Oo., Harrow-road, W......msersmsesnree 205 0 0 
Electrical Engineering and Maintenance Co,, 49, Lime- 

Btreeb. Br cocia aten a aa “C10 0 0 
J. Richmond and Oo., 40, Kirby.street, Hatton-garden .. 210 0 O0 
Ward Bros., 284, Basinghall-street, E.C,...2....0eeee 217 0 0 
T. Potter and Sons, 44, South Molton-street,iOxford-atrees 225 0 0 
Holmes and Cooper, Battersea... nm.. sum oso se vesse seese .^ 4 225 10 0 
W, Palmer, 128, Burdett-road, E. .... eee 236 12 0 
Tamplin and Makcvaki, 27, Charles-street, W.0.......... 238 10 0 
C. Ross, 19, Bridge-street, Walsall num... ome esee ees. 240 0 0 
D, Assersohn, 20, Commerocial-street, E.. nesses neemen 25610 0 
Smeeton and Pege, 65, Queen Vietoria-street, E.O,......... 967 8 3 
Jackson Bros., The Broadway, Stratford, E...........—.-.. 275 0 0 
F. A. Glover, Vine.street, EO., .... leslie em 282 5 0 
J. Defries and Sons, 147, Houndsditeh, E.Q. .......... 302 0 0 
G. and.H. Turner, 2, High-street, Harlesden ...........—. 306 14 O 
Lawrences Limited, 6, Spur-street, Leicester-cquare, W... 345 0 0 
Fergusson and Sons, 74, Ohiswell.street, E.O, (informal) 420 0 0 
Donnisop, Sillem, and Co, 116, Great Portland- 
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BUSINESS NOTES. 


TRACTION. 


Yarmouth.—Three more tramears have been ordered for the 
Yarmouth section, 


Aberdeen.—The city electrical engineer (Mr. J. A. Bell) lectured 
last week on ‘t The Aberdeen Tramways” to a large body of citizens. 

Bournemouth.—In consequence of the difficulty in keeping clocks 
in the tramoars correctly timed, the trsmway company have decided to 
have them removed from the cars, 

Nelson,—The Board of Trade have approved the plans ent by the 
Corporation showing a proposed double line of light railway in place 
of the existing single line in Scotland-road over the canal bridge, 

Islington.—Tie Works Oommittee have recommended to the 
Borough Council that the London County Council be urged to proceed 


with the electrification of the tramways in the borough at the very 
earliest possible moment, 


Mansfield.—At an irquesb recently held concerning the death of 
a man who was knocked down by a tramcar, the jury found that death 
was caused by accidentally falling whilst trying to escape from the 
car, They added that no blame cculd be attached to the driver, 
London County Council, —At a meeting of the Council on Tuesday 
last the Highways Committee reported that tenders were received for 
the supply of side-slot rails for a portion of the first section of the 
Council's northern tramways to be reconstructed for electrical traction, 
Wimbledon.—At a meeting of the Borough Council it was reported 
that as a result of an interview with the London United Tramways 
(1901) respecting the provisions of the Bill, and as the company 
were prepared to make certain concessions so as to meet the wishes of 
the Council, a petition will not be presented against the Bill, 
Johnstone, —The long negotiations between the Town Council and 
the tramway company having ended satisfactorily, operations will now 
be started as soon a8 the company have had their contracts completed, 
It is intended to bind the contractors to a time limit, so that the 


» 


extension to Kilbarehan will be in full operation not later than 
August, 


Sunderland,—It was reported at a meeting of the Council held on 
Wednesday that the total cost of the tramways undertaking up to 
March 31, 1905, was £285,756. Theamount set aside for depreciation 
was £51,013, and £18,514 had bsen carried to the relief of the rates, 
The Electricity Committee propose to reduce the price of current for 
tramway purposes from 12d. to 144d. 

Twickenham,—A petition is being prepared by the inhabitants of 
Whitton, which lies between Hounslow and Twickenham, praying that 
the Twickenham District Council will endeavour to extend the electric 
tramway system through the village. It is pointed out that the district 
is rapidly developing as a residential area, and that a want of public 
means of conveyance is keenly felt. 

Mexborough.—The Electrical Oonstruction Co. have begun to lay 
the track in Mexborough. The work is being done in sections, to 
reduce stoppage of traffic to the minimum. The difficulty will be with 
High-street, narrow and congested, the principal thoroughfare in the 
town, When the operations are finished there will be a tramway course 
from Mexborough, through Swinton and Rawmarsh, on to Sheffield, 


Southsea.—The sequel to the collision between an electric car and 
a wagon in December last was provided last week, when the owner of 
the wagon sued the Corporation at the County Court for £21 in respect 
of damage he alleged he had sustained in consequence of the Corpora- 
tion’s servants. The Judge said the driver of the car proved the 
plaintiff's case, and, stopping the case, gave judgment for the plaintiff 
for £18. 

Ipswich.—At the County Oourt on Wednesday an action was 
brought for the recovery of £12 for damage to an omnibus by a 
tramear running into it on Jan. 1. After hearing the evidence on 
both sides, his Honour came to the conclusion that the collision was 
due to a pure accident, and that it was not caused by any negligence 
on the part of the tram driver. He should, therefore, give judgment 
for the defendante, with costs, 

Liverpool —Lieut.-Colorel Donop, who held a Board of Trade 
inquiry respecting the electric tram accident on Jan. 20, when a car 
ran away and overturned and about 50 passengers were injured, has 
reported that the brakes should have amply sufficed to keep the car 
well under control. Its derailment was due to the driver losing his 
head, and was facilitated by want of super-elevation of the outer rail 
of the curve and by the rush of passengers to the rear of the car, 


South Shields.—The first electric car to be completed for the South 
Shields system was taken on an unofficial preliminary run over the 
section of the system which will shortly be inaugurated on Friday last. 
In every respect the trial was most satisfactory, as the car acted 
splendidly. A second trial took place the following day on the 
Westoe-lane route, and everything passed off satisfactorily. Ib is 
expected that the official inspection will take place within the next 
week or 10 days. 


Penge.—A movement is in progress at Penge and Anerley to take 
steps to induce the Board of Trade to insist upon special precautions 
for the running of the tramcars up and down the steep ascent to the 
Orystal Palace (Low Level) and Upper Norwood, This part of the 
new line will be completed shortly, and itis considered that unless 
very powerful brakes are attached to the cars there will be some 
terrible accidents on the steep gradients which form a natural switch- 
back from Elmer’s End to Upper Norwood. 


Dundee.—At a meeting of the Tramways Committee of the Town ~ 
Council on Tuesday a new scale of fares was decided upon—the distances 
to be travelled from the High-street on all the systems for 1d., either 
outside or inside, being greatly increased. Tenders for the overhead 
equipment for the new line in Arbroath-road were submitted to the 
Electricity Committee, and offers for whinstone setts for the same . 
extension were before the Tramway Committee, The offers were 
opened and remitted to the respective conveners and officials to 
tabulate, 


Hull,—The annual smoking concart of the City Tramways (Elec- 
trical Engineer's Department) Recreation Club was held last week, 
Mr, Wilkinson (the tramways electrical engineer) preside, and was 
supported by Mr. Robson (the assistant engineer and vice-president 
of the recreation club), Mr, McOombe (tramways manager), Mr. Holme 
(telephone manager), Mr, Bell (city electrical engineer), Mr. T. Palmer 
(secretary), and others. Mr, Wilkinson delivered a short address, 
An excellent musical programme was provided by various members of 
the club, 


Steckport,—The borough surveyor has submitted to the Tramways 
Committee a statement showing the total cost of the permanent way 
of the Stockport and Hazel Grove tramways, also statement showing 
the cost of the different sections, The cost of the permanent way is 
£27,466. 11s. 4d., cost of deviations of water-main £844, 11s. 5d.— 
total, £28,511. 23, 9d. The total length of single track is 7 miles 
ó furlongs 69 yards. The average cost por mile ot single track (exclu- 
sive of the cost of deviations of water-mains) is £3,704, 129, 7d.; ditto, 
including the cost of deviations of water-mains, is £3,818. 10s. 


Goldenhill (Staffs),—An inquest was held touchirg the death of 
a child who was knocked down by an electric tramcar belonging to the 
Potteries Electric Traction Oo. last week. The Coroner remarked that 
they could never really know how the sccident happened, and the best 
they could do was to form a theory. They would agree that the 
motorman was in nowise to blame for what happened, and it appeared 
to him to be a pure accident, The coroner observed that his own 
experience was that such facilities as the one he had just investigated 
were much fewer since the company had adopted the present lifc. 
guards, 


Ayrshire. —Ata meeting of the Northern D'striet Committee of 
the Oounty Council at Kilwinning on the 8th inst, the clerk sub. 
mitted a letter from Mr. Shaw, Ayr, in connection with the proposed 
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scheme of tramways at Stevenston, Saltcoats, Ardrossan, and West 
Kilbride, in which it was stated that the terms of the promoters were 
not such as would meet with the approval of the Council. After some 
discussion, a motion was unanimously carried expressing the com- 
mittee’s dissatisfaction at the treatment of the Tramway Committee 
by the Road Board, and requestivg the latter body to consult it in 
future deliberations, 

Sheffield,—A new type of double-deck electric tramcar had a trial 
run this week in Sheffield. The car is a converted Jow single-deck 
car, with a new top added, the canopies extended about 24fo,, and 
seating accommodation outside the top saloon for four passengers at 
each end, The platform for the driver and conductor is also extended, 
and the car fitted with reversible staircases, The ordinary sliding 
windows on top have been fitted with patent window lifts, which 
assist in the raising and lowering. The car seats 28 passengers inside, 
32 in the top saloon and eight on the canopies, making altogether 68, 
instead, as in the ordinary double-deck car, 51, The car body was 
constructed in the tramway workshops. 


Lowestoft.—The Oouncil have agreed to the recommendations made 
by the Tramways Committee with a view to augmenting the income 
from the trams, Commencing on June 1 and continuing to Sept. 30, 
the fares for the present 1d. stages will be increased to 14d., and the 


through fares to 3d, This scheme is estimated to produce a net 


increase in revenue of from £1,000 to £1,500. No more season 
tickets will be issued, It has been decided not to engage a traffic 
manager at present. The motormen and conductors are now paid 
according to time worked, with a bonus in addition for good conduct, 


careful working, etc., and this system is working satisfactorily, The 


lighting of the cars has been reduced by half, 


Manchester.—The dissatisfaction of the tramway men has not 
The Tramways 
Committee have declared that they could not agree to the demand 
of the men to be paid at the rate of time and a half for Sunday 


yet been appeased, and a strike is threatened. 


labour, The committee are, however, favourable to submitting to 
arbitration the general wages and working conditions of the men, 


The men have been advised by their representatives not to accept the 
terms, while as regars the question of arbitration the men have 
already decided by resolution passed at a mass meeting to abide by 
the decision of any arbitrator, providing the Sunday labour question 


was the only one on which the arbitrator was asked to give a decision. 


Ayr.—The tramway manager, in conjunction with the tramway 
engineer, has presented a report on the proposed new tramway to the 
Ia the report three 
In each scheme the cost of electrical equipment 
was put at £6,418; the cost of construction of permanent way in 
Scheme A was put at £16,337, in Ssheme B at £14,552, and in 


Hawkhill district and the village of Whitletts, 
schemes are outlined, 


Scheme C at £13,402, The totals, therefore, were as follows: 
Scheme A, £22,755; Scheme B, £20,780; Scheme O, 219,820. 


Before coming to any decision, the Tramways Committee instructed 
the manager and engineer to submit a further report, showing the cost 


and working expenses that would be incurred if, instead of making the 


line to Whitletts, it was carried down Oraigie-road and past the 


railway station and connected with the existing lines near the Burns 
Statue, | 

Newcastle-on-Tyne,—At a meeting of the Tramways Committee, 
ib was announced that the Board of Trade had declined to sanction 
the running of cara on the Fisher Hill route owing to the danger 
on that particular part of the line, 


the meantime to dispcse of the rails which were bought, and which 


are lying in various parts of the city where the proposed lines were 
to be laid, at a reasonable price, so ss to entail no loss to the 


Corporation, | 
Swansea,—At a recent meeting of the Corporation Tramways Qom- 
mittee correspondence was read between the town clerk and the 


tramway company in regard to complaints made by the company of 


serious delays to tramcar traffic owing tothe manner in which shipping 
was dealt with at the North Dock and New Cut bridges, which was so 
affecting the company’s receipts that the section of the tramways to 
Port Tennant was being worked ata loss. Particulars of stoppages at 
the bridges were furnished, amounting to a total of 7 hours 49 minutes 
in one week, The committee appointed a committee to wait upon the 
Harbcur Trustees with respect to the matter, The sub-committee 
appointed to go into the question of the tramway contracts submitted 
their report. The total amount charged by the contractors for carrying 
out the work and the cost of street widening. land, supervision, etc., 
was £101,618. 7s. On the suggestion of the chairman, it was resolved 
that the abstract of accounts furnished by the sub-committee should 
be printed and circulated amongst the members, 


Chicago.—The report of Mr, James Dalrymple, manager of Glasgow 
Corporation tramways, on the street railways of Ohicago has at last 
been made public, It will be recollected that Mr, Dalrymple visited 
Ohicago Jast year, on the invitation of Mayor Dunne, with the consent 
of the Corporation of Glasgow, to advise in the matter of the proposed 
reconstruction and municipslisation of the street tramways. On his 
return Mr, Dalrymple furnished a report to the mayor, who, however, 
refused to communicate it to the City Council, on the ground that it 
was his private property. Subsequently the Chicago Council addressed 
a request to Glasgow Town Oouncil, asking that they would authorise 
Mr, Dalrymple to furnish them with a copy of his report, which, 
after further correspondence with Mayor Dunne, has now been 
done, Mr. Dalrymple, in his report, says his sympathies were 
entirely on the side of the municipal ownership and operation 


It was agreed to open up 
negotiations with the Tyneside Tramways Oo, in order to see if 
sme arrangement could be come to to overcome the difficulty and avert 
the danger to the ordinary traffic at the place indicated. It was decided 
to leave over for six months the consideration of the tramways, for 
the construction of which the Oorporation got powers, and which had 
not yet been laid, under their parliamentary Bill, the city ergineer in 


of street railways, but in Chicago they were peculiarly situated. 
There were many questions which tended to make the position 
a very difficult one for a municipality to deal with. There 
was, for instance, the unsatisfactory state of the various franchises 
that had been granted to the street railway companies, If these long 
franchises were upheld 16 would be very difficult, almost impossible, 
for the city to purchase them.  Presuming that they were able at a 
satisfactory figure to purchase the present undertaking, including the 
franchises, there would undoubtedly be a very grave danger in the 
city attempting to operate what would be the largest street railway 
undertaking in the world without making a very radical change in the 
methods usually employed in carrying on municipal work by the cities of 
the United States, Presuming that the present companies were unwilling 
to meet the municipality on anything like reasonable terms, the only 
course was to start a municipal system on each line as the franchises 
expired, He would be sorry were they forced to take such a step, as, 
speaking generally, the municipalities of the United States were not 
yet quite ready to undertake successfully this work. No other system 
of traction should be thought of than the overhead trolley, and when 
the whole system was in operation thsy should have one central high- 
tension generating station, with sub-stations, 


LIGHTING AND GENERAL. 


Eton.—The Board of Guardians have decided to install electric light 
in the new infirmary. 

Swansea,—The Technical Education Oommittee of the Oouncil are 
about to establish an electrical branch at the schools, | 

Tonbridge.—The Oouncil are making provision in their estimates 
for thoroughly overhauling their plant during the coming summer, 

Stepney.—The Borough Oouncil are proposing to take up a further 
loan of £10,000 from the London County Council for electric lighting. 

West Bromwich,—The Council hava resolved to extend the 


electricity mains to the Great Bridge district at an estimated cost 


of £478, 

Manchester.—A considerable amount of electrical plant is for sale 
owing to the change over to Corporation supply. For particulars see 
advertisement, 

Bury.—The electrical engineer reports that during the past month 
applications were received for a supply of current equivalent to 
71 8-c.p. lamps. 

East Ham.—The Local Government Board have held an inquiry 
into an application by the Council for sanction to borrow £18,750 for 
electric lighting. 

Wimbledon,—The Council are applying to the Local Government 
Board for sauction for a loan of £500 for the provision of arc lamys 
for street-lighting. 3 

Wolverhampton, --The Oouncil have decided to extend the free- 
wiring system so as to apply to all premises within the borough 
without regard to rental. 

Lianelly,—The Local Government Board will shortly hold an 
inquiry into an application by the Urban District Council to borrow 
£6,000 for electric lighting. 

Dunoon.—The Horsfall Co. have secured the contract for a four-cell 
destructor with two Babcock and Wilcox boilers, buildings, and chimney 
complete for the Corporation, 

Middleton, —The Town Council are considering a proposal to lay an 
electric cable as far as the Gardeners’ Arms, Rhodes, The cost of 
laying the cable will be £500. 

Oldbury.—The Distriot Council have decided to oppose the Shrop- 
shire, Worcestershire, and Staffordshire Electric Power Bill for powers to 
supply electricity in the district, 

Henley.—The Oouncil have given consent to the granting of the 
Henley-on-Thames electric lighting order now being applied for by 
the Mutual Electricity Supply Company. 

Canterbury.—The Qouncil have resolved to oppose the Kent 
Electric Power and Kent Oollieries (Electricity Supply) Bills which will 
be laid before Parliament in the ensuing session, | 

Whitby.—The Urban District Council are applying to the Local 
Government Board for sanction to an excess loan of £456 in respect 
of additional plant at the electric lighting station. 

Australia,—A customs notice has been issued notifying that a 
drawback of duty will be allowed upon imported telephone parts used 
in the manufacture of telephones within the Commonwealth, 

Winchester, —The Guardians are discontinuing the present arrange- 
ment with Messrs, Dicks for telephonic communication from the 
union, and have decided to connect with the National Telephone Co, 

Automatic Trap-Door Opener.—Messrs. Heathman and Oo., 
Parson’s Green, Fulham, 8.W., have manufactured an automatic trap- 
door opener which will comply with the London Building Act, 1905. 

New York.—<A student at the Electric Engineering Union College, 
while assisting in an experiment in the laboratory before the class 
recently, accidentally received 2,300 volts of electricity, and was 
killed. | 

Salford, —The Council are about to apply to the Local Government 
Board to borrow £7,720 to cover the cost and installation of a new 
turbo-generator and condensing plant at the Frederick-road generating 
station, 

Pudsey.—The manifold uses to which electricity has been applied 
by modern invention will be exemplified in an electrical exhibition 
which the Corporation have arranged to take place at their electricity 
station this week, | 
B South Metropolitan Electric Light and Power Co.—The transfer 


register of the above company for the 44 per cent, mortgage debenture 
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tock will be cloged from March 20 to 31, both days inclusive, for the 
preparation of interest warrants, 

Partnership.—The London Gazette announces that the partnership 
between A. Dean and H, Tyler, carrying on business as electrical 
engineers and contractors ab 45, High-street, Beckenham, Kent, has 
been dissolved by mutual consent, 

Malden (Surrey).—The Urban District Council have decided to 
employ an electrical engineer to inspect the district and report as to 
the best means of providing electric light for the whole district at an 
inclusive fee not to exceed £31. 10s, 


Liverpool,—A deputation of members of the Liverpool Commercial 
and Traders’ Council hss waited on the Tramwaysand Electric Power 
and Lighting Committee in reference to the price charged for electricity, 
urging the City Council to reduce the prices, 

Bristol.—The City Council have decided to apply to the Board of 
Trade with a view to obtaining an order providing that the powers of 
the Somerset and District Electric Power Co, should cease to be 
operative within the city and county of Bristol, 

Hammersmith.—The Borough Council have resolved to take up a 
loan of £15,210 for extending the electric lighting system, Improve- 
ments are to be made in the lighting of Goldhawk-road and Hammer- 
smith-road at an additional cost of £200 yearly. 


Exeter.—The Oity Oouncil have decided to apply to the Local 
Government Board for sanction to the borrowing of £15 500 in respect 
of capital expenditure upon the new electric works and extensions of 
electric mains, principally for the extensions to Heavitree, 


East Greenwich.—The Alphons Castodis Ohimney Construction 
Oo. have secured an order from Messrs. Babcock and Wilcox for a 


chimney shaft of special design in connection with the South Metro. . 


politan Electric Light and Power Co.’s electricity station at East 
Greenwich, | 


New Zealand, —Aoccording to the Board of Trade Journal, magneto- 
electric ignition parts of gas-engine, if attached to the gss.engine, as 
part of gas-engine, will be admitted free; unattached to the engine, 
as machinery, electric, and appliances, they will be subjact to an 
ad volorem duty. 

Leyton.—The Local Government Board have held an inquiry respect- 
ing the application of the Leyton Urban District Oouncil for sanction 
to borrow £21,000 for the extension of the electric light station and 
the provision of additional plant to enable the station to supply power 
for working the tramways, 

Waterford.—A company promoting an electric lighting scheme for 
the city and district has succeeded in getting the required order. The 
first customers of the new company are likely to be the Waterford 
Asylum, whose governors have had the question of an electric lighting 
installation under consideration for some time, 


Singapore.—The Horsfall Destructor Oo. have recently signed a 
contact for the supply of a four-cell Horsfall patent destructor for the 
Municipal Commissioners of Singapore, Straits Settlements. This 
destructor, which will be of the latest type, is an extension to an 
existing plant erected many years ago in that city, 


Liquidations.—According to the London Gazette, a meeting of the 

members of the Windsor and Eton Electric Light Co. will te held at 
Salisbury House, Finshury-circus, E.O., to receive the liquidator's 
report, Also a meeting of the members of the Buenos Ayres Electric 
Tramways Oo, will be held at St, George's House, Eastcheap, for a 
similar purpose, 
. Bombay (India).—Messrs, Witting, Eborall, and Oo, have supplied 
to Messrs, Greaves, Cotton, and Oo., of Bombay, th» equipment for 
five cotton spinning mills, including the generating plant and switch- 
boards, together with all lighting fittings and accessories, They are 
further shipping a considerable quantity of material to the above firm 
in connection with the same class of work, 


West Ham.—A very pleasant evening was spent by a large gathering 
at the town hall on Wednesday evening (March 7), when the Corpora- 
tion Tramways Athletic and Social Olub held a concert and dance, 
The tramways manager (Mv. H, E. Blain) presided, and amongst those 
present were the mayor and mayoress (Alderman and Mrs, A, Bothwell), 
Mr. Ullman (Hast Ham tramways manager), and others, 


Boston.—The Council have given consent to the application of the 
National Provincial Electricity Corporation for a provisional order to 
supply electricity within the borough, subject to the company inserting 
in their order a clause giving the Council the option to purchase the 
company’s undertaking after 21 years from the granting of the order, 
on payment for the undertaking at a valuation as a going concern, 


Scarborough,—The Corporation are opposing the erection of tele- 
phone poles on Filey-road and Holbeck Hill in connection with the 
extension of the telephone system to Scarborough, being in favour of 
underground wires, and the application of the National Telephone Co. 
for permission to erect the poles has been referred to the town clerk 
and the borough engineer, who are to interview the manager of the 
National Telephone Oo, 

Gosport,—The Gosport and Fareham Tramways Oo, will be able to 
supply the district with current for electric lighting purposes in the 
course of a few works, The high-tension cables have been laid from 
the depób at Hoe Ford to the sub-station in Zstland-road, Forton, 
where everything is ready, and the laying of the smaller cables from 
the sub-station will be completed by the end of April, The maximum 
price per unit will be 5d, 

Colchester.— The engineer's last report contained the following 
particulars: output of electricity (lighting) in units during January, 
1906, 85,582, against 74.719 in 1905, and 56,781 in 1904; ditto 
(traction), 41,420 in 1906, against 356,835 in 1905; ditto (used in 
generating station), 9,088 in 1906. Number of consumers at end of 
January 859, against 667 in 1905 and 414 im 1904, Total number 
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Luton,—The electrical engineer reports that since Jan, 26 last 
55,034 units have been generated, an equivalent of 110 8-c.p, lamps 
and one motor of 5 h.p. connected, making a total of 297 consumers 
with 18,419 lamps and 111 motors of 533 h.p. The units generated 
showed an increase of 55 per cent. over the number generated 
during the corresponding period of last year, and at the present 
time applications are in for over 550 additional lamps and 100 h.p. 
in motors, 

Morley.—The electrical engineer reports that the output from the 
works for the month ending Jan, 51 was 22,925 units, against 20,176 
the same month of last year, being an increase of 2,749 units, and that 
the amount sold to consumers by meter was 17,141 units, against 
12,509, being an increase of 4,638 units, There were 259 lamps con- 
nected during the month, the total number connected up to date 
being 13,857, and there were 11 motors connected, making an 
aggregate of 594 h.p. / 

Gillingham.—The engineer reports that the equivalent of 146 8-c.p. 
lamps have been connected to the mains since the last meeting of the 
committee, and that the equivalent of 60 8.c.p. lamps have been dis- 
connected during that time, making a total of 47,872 8-c.p. lamps 
with 284 consumers connected, and that applications have been received 
for th» equivalent of 212 8.c.p. lamps, also that private and publie 
lighting mains have been laid from Balmoral-road across Jubilee 
Bridge and along Victoria-street, 

An Electric Shock.— Whilst attending to his duties as an electrical 
engineer at the Locket's Merthyr Co,’s colliery at Mardy, on Friday 
last, Mr. Sidney Richards, son of Mr. Taliesin Richards, the agent of 
the colliery, received an electric shock by contact with the wires of so 
powerful a character that-he was rendered unconscious, Mr, Richards, 
who had to be conveyed home in an unconscious state, remained in 
that condition until the following morning. He is now, fortunately, 
rapidly recovering from the effects of his dangerous experience, 

Shoreditch.—The Lighting Oommittee of the Borough Council 
have reported that the Charing Cross, West End, and City Oo.’s Bill 
has been so amended as to remove the direct competition with the 
Shoreditch municipal undertaking, which was the principal ground of 
objection, It has therefore been decided not to proceed with the 
petition against this Bill, on condition that the company withdraws 
its opposition to the Shoreditch Bill and that Shoreditch shall have 
the advantage of any protective clauses obtained by other boroughs 
opposing the company’s Bill, 

Hull,—The Corporation Telephone Committee bava opened up 
negotiations for the sale of the municipal telephone undertaking to 
the Nationa] Telephone Co. On Friday last a meeting of the Tele- 
phones Committee was held, when the sub-committee who have the 
negotiations in hand reported the terms upon which the National 
Telephone Co, were prepared to become the purchasers of the under- 
taking. The meeting, concerning which great secrecy was maintained, 
lasted for some time, and then adjourned to await the arrival of the 
draft agreement from the National Telephone Oo, 


Metric Weights and Measures,—The secretary of the Decimal 
Association informs us that he has this week received 53 promises of 
support from newly-elected M.P.’s, In the last Parliament there were 
530 members pledged to support the adoption of the metric weights 
and measures in this country, and at the present time 253 votes 
can be relied upon in the House of Commons, Additional assents 
are being received day by day, and it is probable that wheu the 
canvass now proceeding has been completed there will be as many 
supporters in the present Parliament as there were in the last. 

Leicester,—The Gas and Electric Committee reported at the last 
meeting of the Town Council tliat the accounts of the electric lighting 
undertaking for the half-year ending Dec, 31 last have been submitted 
to them, from which it appears that the result of the working for the 
period named, after paying interest on capital and £3,343. 16s. 10d, 
an account of sinking fund, is a profit of £4,259. 83, 5d. The profit 
for the half-year ended June 30 last, as reported to the Council on 
Sept. 26 Jas, was £2,623. 9s, Od., making a total profit for the year 
of £6,882. 183, 2d. The committee recommended that no rent be 
charged for electric light meters let by the Corporation after the 
expiration of the present half-year. 

Stock Exchange,—The Stock Exchange Committee have appointed 
Wednesday, March 21, special settling day for Sir Hiram Maxim Elec- 
trical Oo,’s 7,562 6 per cent, cumulative preference shares of £1 each, 
fully paid, Nos. 1 to 7,562 ; and haveordered the American Telephone 
and Telegraph Oo.’s 55,000,000dol, collateral trust 4 per cent, bonds 
of 1,000dol. each, Nos, 1 to 28,000 and 53,001 to 78,000 to be quoted 
in the official list, Application has been made to the Stock Exchange 
Committee to appoint a special settling day in and to grant a quotation 
to the British Columbia Electric Railway Co.'s further issue of £185,000 
5 rer cent, cumulative perpetual preference stock ; and to allow the 
Oxford Electric Oo,’s further issue of 1,500 ordinary shares of £5 each, 
fully paid, to be quoted in the official list, 

Islington.—The Parliamentary Committee have recommended that 
a memorial under the seal of the Council be presented to the Prime 
Minister asking for the appointment of a Royal commission to con- 
sider the question of the electricity supply of London, and that the 
members of Parliament representing Islington be asked to support the 
memorial and to oppose the Electricity Power Bills now before Parlia- 
ment. A resolution will be moved at to-night's meeting of the Borough 
Council, that a special committee, consisting of 16 members (two to be 
selected by each of the eight permanent commibtees of the Council), be 
appointed to inquire into the working of the electricity undertaking, 
and that such committee be empowered to engage the services of 
financial and technical experts, and to obtain such other evidence as 
they may deem necessary, especially with regard to the question of 
annual depreciation, 7 LS À | 
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Adelaide,—The Electric Lighting and Traction Oo. of Australia 
(Adelaide electricity supply) have placed an order with Messrs, 
Witting, Eborall, and Co. for two 115-kw. motor-generator sets, con- 
verting from low-pressure continuous current to single-phase high- 
pressure alternating current, these to be used in connection with 
extensions being carried out by the above-named company. 


London County Council, —The Highways Committee have recom- 
mended the Oouncil to enter into an agreement with the South London 
Electric Supply Corporation as from May 15, 1906, for the supply to the 
Council of steam for working the plant at the Loughborough Junction 
electricity generating station, temporarily installed at the company's 
works, subject to payment to the company of 7751. a unit of electric 
current generated, rising by a sliding cale to 1'25d. per unit, according 
to reduction in tbe output; that the arrangement be terminable by 
either party upon one month's notice; that the agreement do provide 
for the retention of the Council's station and plant cn the corporation's 
land for such period as may be necessary at a rent at the rate of £200 
a year, and for an option to be given to the corporation to purchase at 
a price to be agreed, any of the plant, etc., thereon not required by 
the Council, 


Glasgow,— A memorandum has been issued by Glasgow Corporation 
explaining the present position of negotiations with the Postmaster- 
Generalon the telephone question. "The circular, which is signed by 
the town clerk, states that the Corporation's application for a telephone 
licence was made in the belief that so long as they provided an 
efficient service the licence would not be disturbed. They, therefore, 
consider it a hardship to deprive the telephone-owning municipalities 
of the licence. They allege that telephone users in Glasgow are saved 
about £150,000 per annum by the reduced rates now cficred as a 
result of competition, and the opinion is expressed that no doubt the 
National Telephone Co, would take over the system at full capital 
value, but that would depart from the purposes of the Corporation. 
Glasgow had expended £360,000 on the service, and on the basis of 
the offers made by the Government to other corporations the loss to 
the city would amount to £90,000. Reference is also made to the 
competition of the National Oo,, which, it is asserted, is carried on at 
a considerable loss, . 

Greenock, —The staff supper and dance meeting of the Greenock 
Corporation electricity @epartment was held on March 8 at the town 
hal. Mr. J. A. Robertson, electrical engineer, was in the chair, 
After ihe usual preliminary toasts, Provost Campbell propored '' The 
Oorporation of Greenock,” to which Provost Denholm replied. Mr, 
M’Murrich submitted the toast of ''The Electricity Committee." 

reasurer Brown, in replying, made a statement regarding the extra- 
ordinary progress in the use of electricity in Greenock since the 
opening of the works in November, 1899, with three small engines 
and two boilers, The output of electricity during the first 15 months’ 
operations was 157,000 units, the original capital expended being under 
£40,000. Two years sgo the output of electricity for private use had 
reached over 500,000 units, and they were alto selling about three- 
quarters of a million units to the tramway company. The progress 
during the past two years, however, had beaten all previous recorde, 
and it was estimated that during the current year the total output 
from the works would reach 24 million units—14 million units being 
used for power and lighting purposes by private consumers, The price 
of current had been reduced substantially during that period, and 
they were now selling at prices which would compare very favourably 
with anything that was being done throughout the ccuntry by either 
municipalities or companies. The capital expenditure had inereased 
from £40,0C0 to over £100,000, 


Wellington —At the last meeting of the Urban District Council 
the clerk reported that he had communicated with the Shropshire, 
Worcestershire, and Staffordshire Electric Power Co, with regard to 
the company’s proposal to purchase the transfer of the Council's pro- 
Visional order fcr the supply of electric lighting. The company were 
prepared to take a transfer of the Councils provisional order, and to 
pay the Council the sum of £100 towards the cost incurred in obtain- 
ing the order ; the company to lay the necessary mains in the com- 
pulsory area named in the schedule of the order within 12 months, 
and to agree to terms as to farther extension of the mains on reason- 
able demands for energy being made; the Council to give a general 
consent to the company laying cables and supplying energy, the erec- 
tion of overhead mains to supply energy for lighting purposes at a 
price not exceeding 5d. per Board of Trade unit until the demand 
reaches 250,000 units, when the maximum charge shall be reduced to 
did, ; the company to supply energy for power purposes at a price not 
exceeding lid. per Board of Trade unit, the company to also supply 
energy for street-lighting, if required, on a sliding scale of 2 6d to 1d., 
according to the number of hours during which itis used. After some 
discussion the Council decided that it was desirable to sell the pro- 
visional order to the company on terms to be arranged, and that the 
Finance Committee meet the company's engineer and solicitor and 
report to the Council with draft agreement. 


PROVISIONAL PATENTS, 1906. 


Marca 1, 

4961, Improvements in apparatus for measuring and recording 
the flow of a liquid or gas, or for measuring and 
recording mechanical and electrical forces, James 
Edward Lea, 55, Market-street, Manchester. 

4965. A new method of selective or multiplex wireless 
signalling by Hertzian waves, signalling with cons 
necting wires by alternating currents, and of 
construction of freduency or wave meters, Ianko 
Hettinger, 34, Ribblesdale-road, Streatham, London, 


4970, 


5003. 


5013, 
5028. 


5037, 


seas, 
5088, 
5089, 
5092, 


5093. 


5111. 


5129. 


5136, 
5148. 


5153, 


5154, 


5160, 


5166, 


5167. 


9203. 


the like for 


Improvements in joint - boxes and i 
David Bould, 


telegraphic and other electrical cables, 
Tower-:hambe s, Halifax, l 

Improvements in controlling devices for electric motors 
applicabie to the motors of elevators or lifts and 
the like, Oiis Elevator Company, Limited, 55, Chancery- 
lane, London. (Otis Elevator Compasy, United States.) 
(Complete specification. ) 

Improvements in or relating to electricity meters, 
Otto Titus Blathy, 111, Hatton-garden, London. (Oomplete 
specification.) | 

Improvements in terminals or binding posts for 
electrical connections, Gardiner Frideric Guyon, Egerton 
Houre, Richmond, Surrey, 

Improvements in synchronous alternating - current 
generators, Franklin Wise Howorth, 46, Lincoln’s-1nn- 
fields, London. (Maschinenfabrik Oerlikop, Swi! zerland, ) 
(Complete specification.) 


MARCH 2, 


in magnetic clutches for conveying 
William Owen Horsnaill, 4, Tavern-.streef, 


Improvements 
rotary motion, 
Ipswich. 

Improvements in supports for conductors for electric 
railways. Percival John Pringle, 169, Ashby-road, Burton- 
on-Trent, 

Improvements in trolley wheels and similar collecting 
devices for electric railways. Percival John Pringle, 
169, Ashby-road, Burton-on-Trent, | 

An improvement in electric lamp heating apparatus, 
Arthur Bromley Holmes, 15, Water street, Liverpool, (Com- 

. plete specification. ) 

Au improvement connected with telephonic and similar 
instruments, William Dennis Shaw-Browne and Samuel 
Alfred Williams, 15, Water.street, Liverpool, (Complete 
pacification. ) | | : 

Improvements in or relating to electric lamps.  Alfiel 
John Barron and Reginald A fred Barron, 111 Hatton- 
garden, London. | 

Improvements in the process of manufacturing light- 
emitting bodies for electric glow lamps and of 
connecting them with the supply conductors, Hans 
Ktz.l, 322, High Holborn, London, (Complete specification.) 

Improvements in single - phase dynamo - electric 
machines, Frederick Oreedy, 522, High Holborn, London. . 

Improvements in or relating to electric switches, Percy 
Gentry Bowen, 111, Hatton-garden, London. 

Improved means for regulating asynchronous electric 
motors, The Elektrizitats Act.-Ges,, vorm. W, Lahmeyer 
und Oo., 47, Lincoln’s-inn-fields, London, (Date applied for 
under Patents. Act, 1901, March 18, 1905, being date of 
application in Germany.) (Oomplete specification, ) 

Improvements in magnets for alternating currents, 
The Elektrizitats Act,.Ges., vorm, W. Lahmeyer und Co,, 
47, Lincoln’s-inn fields, London. (Date applied for under 
Patents Act, 1901, May 31, 1905, being date of application in 
Germany,) (Complete specificatior.) 

Electrical generators. Morris Schwartz, 18, Southampton- 
buildings, London. (Date applied for under Patents Act, 
1901, March 7, 1905, being date of appii:ation in United 
States,) (Complete specification.) 

Improvements in holders for commutator brushes, 
The Morgan Otrueible Company, Limited, and Oharles 
William Speirs, 4, South-street, Kinsbury, London. 

Improvements in pneumatic holders for commutator 
brushes. The Morgan Orucible Company, Limited, and 
Charles William Speirs, 4, South-stree*, Finsbury, London, 

Improvements in or connected with systems of 
electric lighting. Henry Leitner, 4, South-street, Finsbury, 
London. 

Improvements in electric fusible cut-outs, 
Peard, 24, Southampton-buildings, Londor. 

Improvements in electric fasible cut-outs, 
Peard, 24, Southampton-buildingi, London, 

MARCHE 3, 

Au improved electrical time-signalling timepiece or 
apparatus. Edward Estwell, 8, Qaality-court, Chancery- 
lane, Londor. 

Improvements in electrical tumbler switches, George 
Sperryn and William Henry Wood, Attwood Pássge Works,. 
Birmingham. | 

Improvements in or relating to wireless telegraphy. 
Lee de Forest, 7, Southampton. buildings, London, (Complete: 
specification.) | 

Improvements in and relating to dynamo-eleoctric: 
machines, The British Thomson - Houston Company, 
Limited, and Bernard Hopps, 85, Cannon: street, London. 

Improvements in and relating to the suspension of the 
motors iu electrically-propelled vehicles. The British 
Thomson-Houston Company, Limited, and Bernard Hopps, 
85, Oannon-street, London. 

Improvements in and relating to the control of 
electrically-propelled vehicles, The British Thomson- 
Houston Company, Limited, and Bernard Hopps, 83, Oannon | 
street, London, 


Oliver Leopold 


Oliver Leopold 
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5268, An improved insulating device for underground electric 
conductors, Antal Korek and Bala Pikal, 40, Chancery- 
lane, London. 

MARCH 5, 


5289. Improvements in apparatus for controlling and 
reversing the direction of rotation of electric motors 
adapted to directly drive machines the direction of 
motion of which is periodically reversed, such as 
planing machines and the like, The Lancashire 
Dynamo and Motor Company, Limited, Arthur Pemberton 
Wocd, and George Eric Mason, 34,  Castle-strect, 
Liverpool; ; 

5300, Improvements in magnetic clutches for conveying 
rotary motion, William Owen Hornenail], 4, Tavern- 
street, Ipswich. 

Improvements in or connected with means for the 

storage of electricity. Alfred Leisser, 139, Dale-street, 

Liverpool, 

Improvements relating to electric alarums, Walter 
Oharles Hill, 6, Westbourne-grove, Bayswater, London, 
Improvements in electromagnetic power generators. 
Joseph Lewis Potter, 18, Southampton-buildings, London, 
(Date applied for under Patente Act, 1901, April 3, 1905, 
being date of application in United States, ) (Complete 

specification, ) 

Improvements in the regulating gear of electric arc 
lamps, James Brceiie, 45, Chancery-lane, London, 

Improvements in means or apparatus for use in 
heating matter to high temperatures in glass vessels, 
applicable also for electric lighting purposes, 
Frederick Soddy, 47, Lincoln’s-inn-fields, London. (Com- 
plete specification, ) 

Improvements in electromagnets. Franklin Wise Howorth, 
46, Lincoln’s-inn-fields, London, (John William Holman, 
United States.) (Complete spe :ification. ) 

Improvements in telephone switches or cut-outs. 
William Henry Rideliffa Saunders and George Sweetser, 
1, Palmers-strec}, Westminster, London, 


5303, 


5304. 


5343. 


5348, 


5371. 
5373, 


Marcy 6, 


Improvements in fittings for supporting electric lamps 
or other llluminants, John Young, 21, Gloucester.walk, 
Campden-hill, Kensington, London. 

Improvements in deviees for tho collection of current 
from direct-current dynamo-electric machines, Miles 
Walker, The Westinghouse Patent Durcau, Westinghouse 
Building, Norfolk-street, Strand, London. 

Improvements relating to brush-holders for electrical 
machines, Vickers, Sons, and Maxim, Limited, and 
George Henry Lindley, 7, Southampton-buildings, London. 

5468, Improvements relating to electrical illuminated discs 
for use for advertising or other purposes. Antony 
Biand Gregson, 51, Bedford-street, Strand, London. 

Improvements in secondary batteries, Lothar Fiedler, 
22, Southampton- buildings, London. (Comp'ete specifica- 
tion.) 


5380, 


0150, 


5465, 


5493, 


MARCH 7, 


improvements in regulating mechanism for electric 
arc lamps, James Brockie, Birkbeck Bank-chambers, 
Southampton-buildings, London, 


5573. Improvements in and relating to electric motor-control 
systems specially applicable to the operating means 
for bulkhead doors and the like. The British 
Thomson-Hcuston Company, Limited, 83, Cannon.stteet, 
London. (The General E evtiic Company, United States.) 

Improvements in lightning  arresters, The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London, (The Gencral Electric Company, United States.) 


$555, 


5575, 


MARCH 8, 


Improved means for taking up the slack in the trolley 
ropes of electric tramcars and the like, Joseph 
Bowring and Joseph Whiteley, 55, Market-street, Man- 
chester, 
Electrical automatic bolt, 
Huat-streat, Swindon, Wilts. 
Improvements in dynamo-electric machinery. John 
Wesley Burlejgh, 29, Greenway-road, Rowbarton, Taunton. 
56297. Improvements in and relating to electro-caplllary 
recording apparatus, Axel Orling, 111, Trinity-road, 
Upper Tooting, London, 

5629. Improvements in electric insulators, 
356, Liverpool-rcad, London. 

5652, Improvements in common battery telephone systems, 
Alfied  Ekstión, 18, Southampton - buildirg:s, London, 
(Date applied for under Patents Act, 1901 Sept. 15, 1905, 
being date of application in Germany. ) (Complete specifica- 
tion.) 

5656, Xmprovements in and relating to secondary batteries. 

Walter Nathaniel Caton and the X Electric Acumulator 

Company, Limited, 1, Queen Victoria-street, London, 


Marcu 9, 


5698, Improvements in ships’ telegraphs, Joseph Wilkinson 
and John Devonport Lynch, 65, Chancery-lane, London. 


5592, 


5599, Edwin Elisha Daniel, 38, 


5602, 


Edmund Goolding, 


5676. Improvements in wall plugs and sockets for electric 
heating, power, and lighting circuits. Henry Bevis and 
Albert Julius David Krause, Peel Works, Adelphi, Salford, 
Manchester. 

5685. Apparatus combined in the form of a wall switch for 
regulating electric currents. John Alexander Colquhoun, 
589, Brixton-road, London, 

5699. Magneto-ignition gear, Albert Francis White, Leon Villas, 
Lightpill, Stroud, Gloucestershire, 

5744. Improved method and means for working telegraphic 
installations composed of rapidly and slowly working 
lines Siemens uad Halske Akt,-Ges,, Birkbeck Bank- — 
chambers, Southampton-buildings, London, (Date applied 
for urder Patents Act, 1901, March 11, 1905, being date ` 
of application in Germany.) (Complete specification.) k 

Marcu 10, 

5801. Improvements in electric arc lamps, 

Dalton-street, Manchester, 


5811, Improvements in electrically-propelled vehicle trolleys, | 
John Alfred Lamb, 15, Water-street, Liverpcol. 

5812, Improvements in means for electrically lighting, : 
controlling, and extinguishing gas or vapour lamps. 
Thomas Townsend Russell and William Henry Gritton, | 
15, Water-street, Liverpool, 

5819, Improvements in or relating to dynamos for main- 
taining constant potential at varying speeds. 
Ohaimsonovilz Prosper Elieson and Frank Biliotti, 8, John- 
street, Adelphi, London, 

5853, Improvements relating to the ventilation of dynamo- 
electric machines, Egbert Moore Tingley, The Westing- 
house Patent Bureau, Westinghouse Building, Norfolk- 
street, Strand, London. (Date applied for under Patents 
Act, 1901, March 17, 1905, being date of application in 
United States, ) (Complete specification. ) . 

5856. Improvements in or relating to electric arc lamps, " 
Bernard Mervyn Drake, Adrian Denman Jones, Percie 
Vaughan Oastell Evans, and the Jandus Arc Lamp ànd- 
Electric Company, Limited, Hartham Works, Hartham- . 
road, Holloway, London, | 

5857. Improvements in or relating to electrodes for electric "i 
arc lamps. Bernard Mervyn Drake, Adrian Denman : 
Jones, and the Jandus Arc Lamp and Electric Company, — 
Limited, Hartham Works,  Hartham - road, Holloway, - 
London. DS 

5862, Improvements in or connected with arc lamps, 
Brockie, 45, Chancery-lane, London, 

5892. Improvements in and relating to power transmission | 
mechanisms, The British Thomson-Houston Company, : 
Limited, 83 Cannon-street, London. (The General Electric . 
Company, United States.) E 

5893. Improvements in and relating to high-tension electric  . 
switches. The British "Thomson - Houston Company, — 
Limi:ed, 83. Cannon-street, London, (The General Electric | 
Company, United States.) 

5894. Improvements in the method of and apparatus for 
producing electricity. Henry Ernest Fry, 24, South- 
ampton-buildings, London, 


Otto Gross, 5, John - 


James — 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published March 29, 


| 1905. 
1951. System of automatic block signalling for electric 
railways. Townsend. 


Prepayment meters. 
Limited, 


4783. British Thomson-Houston Company, 

(General Electric Company.) 

Electric power generators, Chitty. 

Electric fire-alarms, Francombe, 

Device for automatically regulating tho resistance 
on a switchboard for electrical-driven machines or 
lights in copjunction with the governor of the engine, 
Lamb and Newton, 

Coil-winding machines for electrical and other appa- 
ratus. British Thomson-Houston Company, Limited, 

: (General E!ectrio Company.) 

8002, Construction of apparatus for winding coils and 
bobbins for electrical and other purposes, Bourne, 
Regulation of electric circuits subject to rapidly 

fiaetuatiug loads. Rees, Iles, and Armistead. 


Dynamo-electric machines, British Thomson-Houston 
Company, Limited. (General Electric Company.) 


4892, 
6946. 
7359, 


3819, 


8541. 


8569. 


10320. Alternating electric current generators, British 
Thomson-Houston Company, Limited. (General Electric 
Company, ) 

11424, Apparatus for controlling electric currents, Frisby, 

11705. Electric arc lamps, British Thomson-Houston Company, 
Limi:d, (General Electric Company.) 

11867. Hoisting gear for arc lamps and for like purposes, 
Crompton ard Oo., Limited, and Abbott, 

11995, Armoured casing for electrical wiring, Howell, 


12024, Electrical switch. Penrose. 


12598. Incandéscent electric lamps, 


Horvath and Utility Oom- 
pany, Limited, 


— t] = 


12618, 


times a telephone is used, Richmond and Clare. 


12964. Electric are lamps. 
Limited, (General Electric Company.) 


13168. Dynamo-electric machines. Johnson. 


British Thomson Houston Company, 


14978. Electric switch. Herz. (Date applied for under Inter. 
nations! Convention, Oct. 7, 1904.) 

16068. Rheostats, controllers, and starting switches for 
electromotors, Craig. 

17402, Electric cells or galvanic batteries. Stern and 

_ Engisch. 
- 17957. Step-by-step electric switches, especially applicable as 
line selectors, Birnbaum and White. 

18037, Receivers for the wireless transmission of signals. 
Poulsen. (Date applied for under International Convention, 
Sept. 17, 1904, ) 

214387. Electrodes for use in the manufacture of bleaching 
liquor. Kother. 

23878. Locking device and electric coupling for arc lamps 
and the like.  Bestians, (Date applied for under 
Iaternational Convention, Ja3. 6, 1905.) 

25058, Electric cables. Land und Seekabelwerke ^ Akt..Ges. 
or applied for under In'ernational Convention, Dec 2, 
1901.) 

25398, Device for limiting the speed of compensated series 
alternating-current electromotors. Elektrizitits Akt.- 
Ges,, vorm, W. Lahmeyer und Co. (Date applied for under 

. International Convention, Dec. 27, 1904.) 
26086. Arc lamps. Korting. 
1906. 
342. Tremblers of induction coils, Watson and Smith. 


COMPANIES’ STOCK AND SHARE LIST. 


Name, paid. 
Commercial and Industrial. — £ 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 
Aron Electricity Meter, 6 p.c. Cum. Pref, Shares, " i 000 1 


British Insulated and Helsby Cables, Ord., 1-100,000...... 5 

6 per cent. Cum. Pref., 1-100,000 ........... .... 5 

— —— 04 per cent. Mortgage Debentures as eine aci E 100 
British Thomson-Houston Co., 44 per cent. lst Mort. Deb. 

Stok, Roll, san Ete eta nex we E SIR RICE RR EIL EUREN 100 


British Westinghouse Elec. and Manuf. 6 per cent. Pref., 
BLO DOUG (5,000 ETC 


4 per cent. Mortgage Debenture Stock 00 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 


Amount 


— —— Non. Cum., 6 per cent. Pref. ................ eee 2 
——— 44 per cent. lst Debenture Stock ..............-- 100 
— —— 44 per cent. 2nd Debenture Stock................ 100 
Callender's Cable, Debentures.................. eere 100 
Ordinary s Serres wee ov Pa ex d er 5 
oper cett; Profi duse reco eere xXx wee ees 5 
Crompton and CO. tesa decd shswtan rer C S Rh ARR ó 
5 per cent. Debentures................ eese 100 
Edison and Swan United, ** A" Shares, 1-99,261 .......... 
——— ** A” Shares, OL- 017, 159 rd 5 
— —— 5 per cent. Debentures....4.......... eee 100 
4 per cent. Deb. Stock, Red. .................... 100 
Electric Construction, Nos. 1 to 112,100 e Ex pacar nae wars 2 
7 per cent. Cumulative Pu oie coria es 2 


4 per cent. Perp. ist Mort Deb. ................ 100 
Ferranti Limited, b per cent. 1st Mort. Deb. Stock, Red. 100 
General Electric Company (1900), 5 per cent. Cum. Pref.. i 

—— —— 1| per cent. 1st Mort. Deb. Stock 


W. T. Henley's Telegraph Works, Ordinary .............. 105 
44 per cent, Preference........sssossuerrreereeso 5 

44 per cent. Debentures ............ ccc cece eens 100 

India Rubber, Gutta Percha, and Telegraph Works ...... 10 
——-— 4 per cent. Debentures.......... cece cee eres 100 
Parker, Thos., Limited, Ordinary ..................... 10 
Telegraph Construction and Maintenance................ 12 
5 per cent, Bonds 4... es rea e nh nn 100 


Eleetrie Lighting and Supply.— 


Bournemouth and Poole, Ordinary ...................... 10 
44 per cent. Cum. Pref., A 901-15,000 ............ 10 

6 per cent. Cum. Second Pref., 15, 001-22,500 .... 10 

44 per cent. Debenture Stock, Boro NY 100 

. Bromley (Kent) Electric Light and Power CO. ......... 5 
44 per cent. lst Debenture Stock, Red. .......... 100 
Brompton and Kensington, Ordinary .................... o 


7 per cent. Preference ................. cele 5 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-60,000 . 5 


Nos. 60:00 1-80, 000)... opa So oct era virt diio d b Ad 5 
Cambridge Electric Supply Company, £10 Ord.  ........ 8 
Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 
Charing Cross, West End, and City Electric Supply, Ord., 

Js d OQ v^ caterer atin dca pido, egies e MALE suk 5 

44 per cent. Cum. Pref., 1-80,000 ................ 5 

—— 4 per cent, Debenture Stock, Red. Spann succes 100 

«City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 

—— ditto '(1903) 40,001-80,000.......... 5 
Chelsea Electricity Supply ........... 0. cece ee eee eee 5 

44 per cent. Debentures ............... eere 100 
City of London, OPIN ALY ice ede unse err rnnr ek iced id 10 

6 per cent. Cumulative Pref. ........ ........... 10 

—— — 5 per cent. Debenture Stock .................... 100 .. 

44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 . .. 
County of London Electrie Supply, Ordinary ............ y 

6 per cent. Cum, Pref, .....essnossessseseesssese 

44 per cent. Debentures Prov. Certs. All pd. Rd. 100 

44 per cent. 2nd Debentures Prov. Certs. ........ 100 
Edmundsons' Electricity Corporation, Ordinary, 1-50,000.. 5 

6 per cont. Cum, Pref. 2... utl rer teh 5 


——— 44 per cent. First Mort. Deb. .................. 100 
Rlectric Lt. Po Traction Co. of Aust.,6p.c, Cm.Pf., 1-50,000 5 


——— 5 per cent, Debenture Stock, Red, na av os os sa osos 100 


* 
~ 
--- 
ma 


Last price, 


ty 


. 8-6 
TAs: 3/16 


E e 
lió- 106 


98-100 xd 


$24 Bas xd 
100- 102 


12- -124 


12; -134 
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Apparatus for automatically recording the number of 


395 


Name, ea Last price 
. £ £ 

Folkestone Electric Supply, Ord. Nos. 1-10,000 .......... DP 54-52 
44 per cent. First Deb. Stock, Red.......::::.... 100 .. — 101-104 

Havana Electricity, 1-15,000 ................... uubscbbrs l0 73-82 

Hove Electric Lighting, Ord., 1-13,000 .........-.sssssee 5 83-9 

Isle of Wight Elec. Lt. and Pwr. En p.c. Db. Stk. Esd.. 100 100-103 

Kalgoorlie Electric Power and Lighting, 6 per cent. Cum, 

Pref., 190400 22259 ves i ea eS Hawa ee PAURA RR £1 
Kensington & Knightsbridge Elec. Lt., Ord., 1-21,000 .... 5 94-104 xd 
Kensington and Knightsbridge and Notting Hill, 4 per 

cent. Debenture Stock Red. ................... eee 100 105-105 
Kidderminster and Dist. Elec, Lighting and Traction, Pref. 10 92-104 
London Electric, Ordinary .................. eese ó i-23 xd 

——— 6 per cent. Pref, 0... cc cece reece cece eere nnn 5 61-53 xd 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 98-101 
Meu en Ordinary, 100,001-300,000 .. ............... 5 84 94 
44 per cent. First Mortgage Debenture Stock.. . 100 110-114 
: 44 per cent. Cum. Pref. ................ eere 5 52-58 
54 per cent. Mortgage Debenture, Red........... 100 95-97 

Midland Electric Power Dis., 44 p.c. lst Mort. Deb. . — 101-103 p.c 

Newcastle-upon-Tyne Electric Supply, Ordinary, 1- 57 009 - 5 8-84 
do., :57,0: 0-19: 000" 35s sac a Wa sse «nea ds ES 5 8-84 
5 per cent, Pref., 1-57,00) ........ ccc cee eee 5 61-62 
00,,:9110:0-/9,0.0 : 44 vice aer NUR your wee cans 5 61-6$ 

Notting Hill Electric Lighting Ruso An Sisk qi Ph ata 8 10 15-14 xd 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) .. 100 98-100 

Oxford Electric, Ordinary, 1-96 and 40-14,810 ............ 5 €} 62 xd 
4 per cent. Debenture Stock .................--- 100 99 101 

Royal Electrical Company of Montreal, 44 per cent. First 

Shares Mortgage Debentures . .................- e. 100 100-105 
Smithfield Markets Electric Supply, Ord. 1-12,000 ...... 5 21 oF 

——~— 4 per cent. Debenture Stock .................... 100 76-80 
South London, Ordinary .......... ccc cece cease cece eee 5 54-5? 
South Metropolitan Electric Light and Power, Ord. ...... 1 i£ 

—— 7 per cent. Cum. Pref. 0.0.0... 0... cece cece teens 1 14-12 

——— 4} per cent. Ist Mort. Deb........... 2. cece ee eens 100 105-108 

Ditto, Juno, IIt ossea Gave whe T COE — — 

St. James's and Pall Mall, Ordinary, 101-20,080 ........... 5 9-10 

——— 7 per Cent. Pref.......secccseccccucceurnevcceacs 5 1-8 

——— 34 per cent. Deb. 2.00... cease secnevececeecnecs 100 96 98 

Urban Electric Supply Co., Oruinary, 8-50-007 .......... 5 43-42 
5 per cent. Cumulative Preference, 50,001-80,000 5 0-54 

Westminster, Ordinary .......... cece cece eee ennt 5 94-104 xd 

——— 5 per cent. Cum. Pref., 110,101-138.251 .......... 5 5 5/ 6-5 9/16 

Electric Tramways.— 

Anglo- -Argentine, 54 per cent. Cum. Pref., 1-260,007 ...... o ae 5g-64 
mu ti MMC Dus 84-94 
Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 141-144 

Auckland Elec. Trams., 5 p.c. lst Mor. Deb. Stk., "Red..... 100 .. 104-106 

Barcelona Tramways, Ord., 120,000 PERPE IQ: us 1 
5 per cent. Cum. Pref, Shares, 1-10,000 .......... 10 .. 

5 per cent. Deb., Red., 1-600 ................ sie. '100 .. — 

—— — 44 per cent. Red. Deb. Stock... ........ esee 100 .. — 

Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001.150,606.. 1 .. 15/16-1 
5 per cent. Cum. Pref. Shares, 1- 59, 8894 .......es. l .. 15/16-1 1/16 

Blackpool and Fleetwood Tramroad ............... oss. LO .. 153-138 

Brisbane Tramway Invest., Ord., 1-75,000 .......... Veneto LO du 1-14 

— —— 5 per cent. Cum, Pref., Nos. 1- T9,000- case tutes dd a 5 33-4% 

44 per cent. Deb. Stk., ' Red., Prov. Certs. all pd.. 100 95-96 
British Columbia Electric Railway Co., Ord. Def. ........ 100 120-123 
fO: Prol: sia faeces nates a re aco veu EIER 100 110-113 
5 per cent. Cum. Perpetual Pref. Stock.......... 100 108-11 
—— 4sper cent. lst Mt. Debs., Nos. 1-6,250, of £40 each 40 103-105 p.c, 
44 per cent. Vancouver Power Deb............... 100 102-105 

British Electric Traction, Ord. 1-300,000 & 60,001-90, 000 .. 10 63-74 

——— 6 per cent. Cm. Pf., 50,001- 60, 10,0 eee suy etes n d 10 21-101 

———- 5 per cent. Perpetual Debenture Stock ........ 100 117-120 

44 per cent. 2nd Deb. Stock ..................Lse. 100 .. 974-994 

Buenos Ayres and Belgrano Trams.................... ee. 5 54-35% 

—— “A” 6 per cent. Cm. Pf., 1-40,000................ 5 54-61 

“B” 6 per cent. Cm. Pf., 1-27,500................ 5 54-62 
5 per cent. Deb. Stock, Red. ............0. 000. oe 100 1C6-108 
Prov. Cert., all paid ioiéevesus egere xr enews oo 100 102-105 

Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .... 100 100-102 

Calcutta Tramways, 1-102,268 ........... seen 5 98-104 
44 per cent. 1st Deb. Stock, Red. ................ 100 106-108 

Cape Electric Tramways, Nos. 1- 480, WOO! sats duana tdu eiia 1 BÉ 

City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 01-08 
4 per cent. 1st Mortgage Deb., 1-5000 (1917) ...... 100 101-104 

Colombo Electric Tramways and Lighting, 5 per cent. Ist 

Mortgage Debenture Stock, Red. .................... 100 102-104 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 133-142 

—— 6 per cent. Cum. Pref. .................. ee ee ene 10 143-154 

——-— 4 per cent, Debentures ................ ee eee eee 100 100-102 

Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 133-142 

— ô per cent. Pref., Nos. within 1-60,000............ 10 144-154 
35 per cent. Mort. Debs., 1-3,000 Reds i.l... 100 94-97 

Imperial Tramways, Ordinary ................. eene eee all 18-19 
6 per cent. Cum. Pref. iucstesaoctóoso su Un Ped a al . 14-144 
4, per cent. Deb. Stock .....................eeee 100 08-11C 

Isle of Thanet Electric Tramways and Lighting, 5 per c, 

Cum. Pref., Nos. 30,001-60,000 .......... lesser 5 aj-24 

4 per cent, lst Mt. Db. Stock, Red. .............. 100 80-85, 

Kidderminster and District Lighting and Traction, Pref.. 5 8-84 

London United Trys. (1901), 5 per cent. Cum. Pref......... 10 9 94> 
4 per cent. lst Mt. Db. Stock, Red. .............. 100 95.96. 

Madras Elec. Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 100 101-105 

Metropolitan Elec. Trams., Defd., 1,000,001-1, 314,016 . 1 7/32-3/52' 

——— 5 per cent. Cum. Pref., 500, 001- 1,000, T b. cde eiue 1-1 1/16 

44 per cent. Deb. Stock, Beds b rat 100 104-106 

Milwaukee Electric Rail and Light, 5 per cent. 30-yr Cons. 

Mort. Bonds, 1926, 1-5,500 and 7 ,001-8,000 ............ 000... 104-106 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 

1908; LOOO Lares e epa atia i eicere ied Son dde aa spat enteral 100 101-105 

——- — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 102-104 

New General Traction, 6 per cent. ‘Cum. Pref., 1-10,000 and 

od ODIO 0D. ia sdiee saxa ad eb cians hcc a eae ERAS ia 1-14 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... z 12 

5 per cent. Cum. Pref. ....ususessesessresescrsee is 63-91 

Perth Elec. Tan Wave (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 . 105-108 

Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 .. 81-9 

5 per cent. Cum. Pref., 120, O00 s NE 10 .. 91-92 
44 per cent. Debenture Stock .........ece scene 100 .. 103-106 
South Lancashire Electric Traction and Power Company— 
$250,000 Ordinary .-2ikkitescuRh ed sisse e dalle x 1 
£101,132 6 per cent. Preference .................. " 1 
— — £597,170 44 per cent. Debenture Stock ........ 100 P.C, ..  100p.e 
Electric Railways.— 
Central London, Ordinary .............. m 2n 100 42 91-98 
4 per cent, Erek = ————— —— elute eds 100 .. 108-108 
—— 4, $5, — Gelierred .............. eee eese D m 81-84 
— 4 D.C, Deb. Stock Gay Script Petia fully paid). 1 = 10-112 
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Name, Amott Last price, | Name, ADM. Last price 
£ 
City and South London, Consolidated Ordinary .......... 100 ..  4'.48 Telephones.— £ £ 
—— — 6 per cent. Debenture Stock .................... 100 .. 106-109 
— 5 per cent. Pref. Stock 91... 0... ccc cece 100 .. 120-123 National Telephone, Preferred.............. se. iw wees 100 .. 1101llxd 
Emi : 5 "Amo cr 100 .. 115-118 —— Deferred Stock ........ c cc cece cc cc cc ccecceaeee œ. 100 .. 112-114 xd 
— d 3: TANE MOMS ge ata kae asas db eres uds 100 .. 113-116 — —— 6 per cent. Cum. First Pref................ e... "b ese 12-14 xd 
Liverpool Overhead, 5 per cent. Pref. .................... 10 .. 10-104 6 per cent. Cum. Second Pref............... uses 10 .. 104-12; xd 
—— — Ordinary, 1-50,000............ ccc cece cece eeee cece 10 .. 833-4 5 per cent. Non. Cum. Third Pre£................. 5 ..  Ofogxd 
4 per cent. Mortgage Debentures, Red., 1.1,700., — .. 98.99 34 per cent. Deb. Stock, Red. ................ se 100 .. 99-101 
Underground Electric Railways of London, 5 per cent. 4 per cent. Deb. Stock, Red. ................ 100 .. 105-105 
Profit-Sharing Secured Notes ............. Dentiro ee ems Plu 38-1C0 Oriental Telephone and Electric Company ................ T dd 14-13 
Waterloo and City, Ordinary .................. «3333.0, 100 .. 101-104 . —— ô per cent. Cum Pref. ........ ccc cece eene en 1 .. 14-18 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of 
| EMO See for p phan > single track Accounts for past year. Cost 
Line, ! xL HS no 
Current | so. | Total | P ee ae Mile of | mile 
1 urren : Ota assengers | Car miles | Pas- ar ile of | mile, 
Ending | 1906. | 1905. | Week. year. 1905. | 1904. | Ending receipts| carried. run. nger| mile. | track. 
E £ g | £ | d. | d. g d. 
Aberdeen Corporation .......... 1,118 | 1,081 | + 3%] - 810k) 254 202 May 31| 64,071 | 15,530,351 | 1,579,725 |098 |11°14 | 2,512 | 6:45 
Ayr Corporation ........... ese 192 175 |4 17 — 8 8 » 19| 14,328 | 3,316,580 $55,945 |I 971 | 1,880 | 516 
Barking Corporation............ — — — — _ | 1'55] — — — — — — — — — 
Birkenhead Corporation ........ 954 918 | + 16) — 6:5 |2353] 234 | March 31} 55,025 | 11,145,551 1,309,903 {118 j1008 | 2,5386) 6°03 


Birmingham Corporation ...... 


co 
e 
oN 
c 
e 
+ 
on 
ee 
Po 
eo 


» 3| 17,133 | 4,709,738 266,526 :86 1455 8,866 | — 
Blackburn Corporation ........ — — — — 24 24 3»  29| 48,875 | 8,661,720 986,953 50 (1189 | 2,036 | 7:44 
Blackpool Corporation .......... — — — — 174 17 | — = ie pa zc "D zs 
Blackpool-Fleetwood Trams. .... 20) 173 | + s30|- 9 | 164] 164 Dec. 31) 31,846 | 2,325,677 579,264 |328 1819 — 7:21 
Bolton Corporation ..........-. 1,809 | 1679 | + 130| +501 | 40 March 31| 95,766 | 20,205,196 | 2,161,150 |1413 |10:65 | 2,394 | 6:14 
Bournemouth Corporation ...... 1,405 910 | + 465, +16,299 | 16 82 | 16-82 »» 91) 55,276 | 10,058,288 | 1,121,623 11:32 |1183 | 3,226 | 7-19 
Bradford Corporation EEPE 4.177 5,734 | + 412} - 1,911 96 77 |; 4, = 31(23C,085 | 47,108,000 | 5,053,392 |1172 110-927). 2,396 = 
Brighton Corporation .......... 74 | 721 }+ 17) + 492) 9 | 9 » Sl) 90,553 | 11,321,160 | 1152,828 | 1:06 |10-48 | 2,914-8] 8-014 
)Bristol Tramway Company...... 4,968 | 4,486 | + 432 — öls | 514 | Dec. 31/259,799 | 45,512,575 | 6,127,135 — | — — — 
!Burnley Corporation ..........-- 1,126 916 | + 190 — 1060|10:60| March 31] — Z ME 1:52 |10-56 | 2,768 | 818 
'Burton Corporation ..........-- 269 396 |- 371| — 1,692 8 84 » Sl! 17,950 | 3,878,269 454,082 {107 | 921 | 2,068 | 6°76 
‘Cardiff Corporation ...........- 1916 | 18.1) + 45) + .345 | 260 | — » 91/112,209 | 24,134,563 | 2,770,049 |112 | 9°72 | 3,782 | 9:44 
‘Carlisle Tramways Company .... 195 Ml + Hj + 134 |} 85| 85] Dec. 31} 10,713 | 2,935,002 | 259,756 — |714 | — | 518 
‘Central London Railway ........ 6,867 | 7,185 | — 3.8] - 2,356 6 6 » $1,547,588 | 44,875,547 | 1,281,214 1:86 16510 | 57,931 |35-80 
. ‘City and South London Railway. 2882 | 3005 | — 175| — 40 64 64 so 3i — P = M = oe m 
‘Colchester Corporation ........ — — — — " 1 ES E — M zm = ae 
‘Cork E. T. and L Company .... 452 419 t 15| 4+ 9| 154] 154 » Ol) 24,895 | 5,814,376 882,256 6:64 — 4°69 
Darwen Corporation ...........- 239 £0; |} + 32) + 755 | 723| 7°23; March 3l — EN EAR EN en Zu 
Dover Corporation ............-- — — — — 4 44 » lj 11,250 | 2,853,200 281,345 949 | 2,500 | — 
iDublin and Lucan Electric Ry... 99 9g2|— 2] - T0h| 63 63 Dec. 3 | 6,358 402,511 110,738 13°78 94 1:58 
Dublin U. T, ......... rennen 4,625 | 4,377 | + 248| + 1,071 | 47 46 » 91,267,489 | 50,050,949 7,077,372 907 | 5,691 | 555 
Dundee City Tramways .. ..... 952 790 | + 142| + 5,62) | 25 | 25 May 15| 44,695 | 11,611,525 933,006 11:49 |. 1,943 | 713 
East Ham Corporation.......... 858 - 655 | + 205| + 581) | 23 25 | March 31| 36,652 | 13,689,658 863,816 10:18 | 2,994 | 6 78 
Glasgow Corporation............ 15,462 | 13907 | 41,9552| +41,412h) 1443 | 143 May 51/756,480 |195,767,519 |17,915,595 10-12 — — 
Gloucester Corporation ........ 216 22 | + 25| + 1,189 9 Bb] E 2r iis iu =. T 
Halifax Corporation ............ 1,425 | 1,232 | + 191, + 5,600 | 25, | 33 | March 31! 74,019. | 17,849,642 | 1,540,707 11:55 | 2,085 | 8:56 
{fuddersfield Corporation ...... | 1,575 | 1,201 | + 174) + 892» | 35 35 » ól 69,958 | 12,838,150 | 1,666,262 971 | 1,923 | — 
Hull Corporation .............- 2,181 | 2,139 | + 45| + 2,225 | 27 26 »  91/112,651 | 27,102,921 | 2,910,698 929 — |542 
Ilford Corporation ............- — — — — ees 104 ue Ml — E. uL eae — Ns 
Ilkeston Corporation..... tcd 116 t+ Wr 662 oe 9 es A Nu " " u E 
Kirkcaldy Corporation .......... 191 192 |- 1 — 15 14 May 15| 12,201 | 3,632,855 132,536 6:519 "n 1-649 
Leeds Corporation .............. 5,786 | 5.456 | + 570) + 9,1602 | 89 89 | March 25/298,255 | 64,223,656 | 7,121,038 10°02 | 3,351 | — 
Leicester Corporation .......... i 2,008 | 1,833 | + 173| + 1,755 | 42 | — Dec. 51| 26,011 | 12,039,252 | 1,229,507 9-79 — |482 
Liverpool Corporation .......... 10,317 | 9,8.8 | + 489| + 5,950 | 103 | 103 ,» 91/547,625 |116,642,663 12,166,119 eas - "S 
Liverpool Overhead Railway .... 1575 | 1,463 |- 95) ~ 746 657| 6:57| June 30! 81,302 | 11,171,865 1,024,275 


‘London County Council ........ 
jLowestoft Corporation .......... 


14,653 | 12,230 | +2,423| 492,5°8 


Ex e 2h 6 | 54] Sept. 30] 14,511 | 5,128,867 | 359,435 9-68 | 2,688 | 6-48 
Maidstone E E e DE 78 90|-— 1i = ug ie cca 19 . 850,121 | 112,227 1015 | 2,370 | — 
‘Manchester Corporation ........ — — = ~= arch 31/631, 126,900,875 ,123, 
"Metropolitan District Railway .. 8,054 | 7,753 | + 811| + 4,515 | 24 ole ia P^ m 14 125,124 ds 4,299 6 99 
"Metropolitan iid CIN D. un E pe zs E 704*| — m " E u " u 
tNelson Corporation ........ (eee Gy o1 | + A 3 " 1,932,647 206,558 714 ge 
| Newcastle-on-Tyne Corporation. ,, 10| 5,658 | 3,633 | + 9| + 4905 | 50 | 45 » 45,069,984 | 4,326,152 10°98 5:957 1-01 
INewport(Mon.)Corporation....| ,, 10| £53] 517 [+ 36|-- $82, 32 | z2 = NS n E M _ 
«Oldham Corporation ..........-. » ll| 1,536 | 1,578 | + M8| 418,091 — 34 ‘i 135,466,245 | 1,504,740 1045 | 1,886 | — 
Portsmouth Corporation ........ — — — = ou — | % T 19,625,529 197,499 11:65 — 
Reading Corporation............ = — — = 334 e d ts fal m E 
Rochdale Corporation .......... - E = = — 6s| &| , 2857,10 | 386,547 - 991 | 1102 | 7-92 
Rotherham Corporation E — — — — 94 72 3s 5,251,472 593,054 953 | 2,612 | 7°49 
Salford Corporation ............ » 12) 5,9501 | 3,87l | + 85 — 703 | — E $9,215,560 | 4,884,590 10-29 = _ 
Scarborough Tramways Co. ....| — — — — — = 4 a = zs xi LA us 
Sheffield Corporation .......... sy 11) 497 | 45:6 | + 301] 415,078 | 653 | 524 T 65.952983 | 6,049899 | - 5 i 
Southampton Corporation ...... n. 871 775 |+ 93) + 187 = 18 < 9.294.771 1,108,569 908 a 2 5,005 Dd 7 
. Southend-on-Sea Corporation....| ,, 7 265 228 | + 37| + 1,1% | — 9 " PEA _ T» E 
Stockport Corporation .......... s B £68 444 | + 429) +10,°93 | — 104 a E M on "P AN 
Sunderland Corporation ........ », 1l| 1,248 | 1,117 | + 151| + 5,005 | 20 20 i 15,564,463 | 1,495,685 | 1:001 |1036 m 6:37 
Swindon Corporation .......... mI 7k 175 157 | + 18 — — 4 i 1,515,757 102,751 |087 |1153 | 1,371 | . 
Wallasey U.D C. ............ e... „ 10 722 635 |+ 87| + 1,655 | 11°85) 105 - 1 . : 7. 
Warrington Corporation .. ....- Feb. 15| 331} sw |+ 23/4 1019| y — | 7 Pagans | ark. | 9 MOS Ber Tí» 
West Ham Corporation ........ Mar. 8| 2,036 | 1,098 |} + 998|.4 29,020 | 46 | 862 ; 773 = TE m 
Wolverhampton Corporation..../Feb. 23} 716 | — — — — 7i A pos E — 10-898 


* Including steam trains, {And 98 miles of interlacing track, «Train mile, Per mile of single track, R Half-year’s figures, 
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NOTES 


Electrical Standardising, Testing, and 
Training Institution,—We are informed that the 
following special lectures have been arranged at Faraday 
House—viz : Mr. W. R. Cooper, B.Sc, “On Electrical 
Accumulators,” Mareh 20 and 23; Mr. J. B. C. Kershaw, 


“Qa Fuel Economy in Electric Lighting and Power 
Siations,” March 30. 


Erratum.—tIn the article which appeared in our issue 
of last week dealing with the Johannesburg alternators, 
we stated (on p. 376) that “the total losses of one alter- 
nator without bearing friction works out at 93 kw., giving 
an efi :iency of 95:6 per cent." These figures were unfor- 
tunately given in error. The correct figures are 85 kw., 
giving an efficiency of 94 4 per cent. 


Armstrong College —A meeting of the council of 
the Armstrong College was held on Monday last, when 
Dr. Wm. Mandell Thornton was unanimously appointed 
to the newly created professorship of electrical engineering 
at the college. The new professor has been head of the 
electrical engineering department of the Armstrong College 
for over seven years. He is the inventor and patentee of 
an instrument for measuring electric currents and of an 
Instrument for indicating the charged state of electric 
cables, which was awarded one of four prizes in an 
international competition at Paris last year. He is 
chairman of the Newcastle Section of the Institution of 
Electrical Engineers. 


Tramways and Light Railways Association.— 
The Oficial Circular for March contaias the text of 
the lecture delivered by Prof. Carus-Wilson on "The 
Radial Truck,” given before the members on Feb. 27 last. 
The numerous slides exhibited on that occasion are repro- 
duced, as also the very instructive discussion that followed. 
The visit to the Baker-street and Waterloo Railway on 


Feb. 13 is also noticed. On Saturday, the 24th inst., the | 


members will be taken for a trip over the loop from 
Marylebone Station round by Grendon Underwood to | 
Neasden, and (thanks to the courtesy of the companies) 
will have an opportunity of seeing the suburban district 
served by the Great Central, Great Western, and Metro- 
politan Railways. On the way back the power station 
at Neasden will be inspected. The special train will 
start from Marylebone Station at 1 p.m. punctually. On- 


Tuesday, March 27, a paper will be read by Mr. Norman | 


D. Macdonald, advocate, member, in the lecture-room of: 
the Society of Arts, on the very pregnant subject of | 
“ Motorcar Services in Relation to Tramways.” The chair 
will ba taken at 8 p.m. by the Hon. Arthur Stanley, M.P., 
president. As there is certain to be a large attendance at 
both these functions, the secretary urges early application 
for tickets to enable him to make satisfactory arrange- 
ments. 


Electric Smelting.—Oar readers are well acquainted 
with the praiseworthy and systematic endeavour of the 
Canadian Government to test the possibilities of the electric 
furnace in the metallurgy of iron and steel, with a view to 
making both the water powers and iron ores of Canada 
available for a new important industry in that country. 
As has already been mentioned in these columns, the 
experimental tests which are being made at Sault Ste. Marie 
under the direction of Dr. Paul Héroult, of La Praz, 
France, and under the supervision of Dr. Eugene Haanel, 
superintendent of mines, Obtawa, relate to the broadest 
and most difficult problem of applying the electric furnace 
in the iron and steel industry—viz., for the reduction of 
iron from the ore. It is more gratifying to read the 
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following telegram which is reported by the Electrochemical 
and Metallurgical Industry to have been sent by Dr. Haanel 
on Feb. 24 to Hon, Frank Oliver, Minister of the Interior : 
"Suecessful demonstration of all points stated in my 
memorandum on eleotrle smelting of Canadian iron ores 
requiring investigation. Output greater than figure 
adopted by Harbord in report of Commission. Successful 
smelting of magnetite and desulphurisation of pig. 
Successful substitution of charcoal, and, therefore, of peat 
for coke. Consumption of electrodes insignificant. Pro- 
duction of nickel pig of fine quality from roasted pyrrhotite. 
Forty tons of pig have so far been produced. Process 
admits of immediate commercial application. Experiments 
will be completed in about two weeks.” 


Electroplating Anode.—The object of a patent 
applied for some time ago in the United States is to 
provide an electrode for electroplating which may be 
entirely submerged in the electrolyte, and which will 
always present a smooth surface, so that any oxide which 
forms on it may be readily scraped off. The construction 
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of the device is shown in the figure, both in perspective 

view aud in vertical eross-section. The anode consists of 

an inner carbon plate or core, c, with the ears, .« a, for the 
suspension, and an outer shield, 2, of metal, which may be 

readily slipped on or off the carbon plate. The lower 

enlarged portion of the carbon plate is covered with 

insulation, &?. 


Electrical Installation at the Calcutta Mint. 
Our contemporary, Indian Engineering, learns that several 


| proposals relating to the proposed electrical installation a 


the Calcutta Mint, varying very widely in their nature and 
scope, have been received at the India Office, and will be 

transmitted to India for consideration and adjudication, no 
decision being called for in London. The authorities are 
very reticent in the matter. The matter being an 
exceedingly open one, any number of alternatives will 
occur to electrical engineers as worthy of consideration 

Perhaps the first would be as to whether direct or poly 

phase current should be employed. If the former is 
favoured, the Calcutta Electric Sapply Corporation would 
be very glad of such a customer, the load from which would 
certainly tend to improve their load factor. Another 
alternative, with a direct-current Installation, would ba that 
of putting down a separate generating plant, a procedure 
which would also be necessary if a polyphase scheme were 
introduced. In the design of a generating station there is 
again a wide margin of selectable possibilities, such as 
whether the station should be steam or gas driven. One 
cannot guess what steps would be favoured in Government 
circles, but the use of internal-combustion engines would 
prevent any possible smoke nuisance, giving in place thereof 
a potential noise and vibration nuisance. Or, if steam 
driven, the merits of turbines and reciprocating engines are 
at any rate debatable. But surmise is unprofitable. There 
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are any number of alternatives, and the selection of a 
scheme from the many submitted will mean an interesting 
 welghing of pros and cons. 


Hydro-Electric Power in Peru .—The gigantic 
waterways of Peru are admirably adapted for utilisation 
as generators of electric current. Unfortunately, the 
‘demand for power in those regions is not sufficient to 
warrant their exploitation on a large scale. Neither for 
traction purposes or for industrial purposes would there 
be that steady demand necessary to maintain an economic 
load, while the nature of the staple industries of the 
country is not such that is adaptable to electrical opera- 
tion. Yet M. Emile Guarini, an eminent electrical engi- 
neer, at Lima, Peru, has prepared a scheme for the utilisation 
of the water near the coast, which will produce more than 
five million horse-power. The lake Titicaca, whence the 
supply of water will come, is about 200m. below the base 
oi the mountains which surround 1t, and in order to over- 
come the difficulties which present themselves in the way 
of transport, M. Guarini is faced with two solutions— 
one, the most costly but very simple, is to bore a tunnel 
through the Andes ; the second, less costly but apparently 


more complicated, is to pump the water to a height of 
4,100m., then to allow a greater fall, in which way a great 


part of the energy expended in pumping the water will 
be recuperated. Among the uses to which M. Guarini 
proposes to put the enormous current thus obtained are 
the electrification of railways in South Peru, which at 
present spend £125,000 on fuel per annum, and the 
economie working of many mines now abandoned through 
lack of motive force and up-to-date machinery. He also 
intends to introduce it into agricultural operations and to 
extend the telegraph and telephone systems. Traction 
and lighting schemes will also be undertaken The total 
cost is estimated at £10,000,000, though it is expected 
that this figure will be reduced. Should this scheme ever 
germinate, it will surpass in importance that of Niagara, 
but we think that M. Guarini is a little too sanguine in the 
belief that there will be a great demand for power in the 
quarters which he names. 


Books Received.—‘ Wireless Telegraphy," by Dr. 
Gustav Eichhorn (Charles Griffin and Co., London). Dr. 
Eichhorn has not presented here a compilation of the 
so-called “ systems” of wireless telegraphy, but rather a 
simple and comprehensive unfolding of the working methods 
of modern telegraphy by means of electric waves. His 
practical experience has served him in good stead, and the 
result is a short work (profusely illustrated) which should 
be of service to students and those concerned with the 
subject.—''The Chemicals of the Materials of Engineering,” 
by Mr. A. Humboldt Sexton (The Technical Publishing 
Company, Limited, Manchester. 5s. net.) The author 
aims at providing a text-book which may be useful both 
to teachers and to students. The fact that a second edition 
has been called for shows that it fulfils a want. Advantage 
has been taken of the occasion to thoroughly revise it, and 
certain portions have been rewritten, and the addition of 
an adequate index is a welcome feature.—'' Aufnahme und 
Analyse von Wechselstromkurven,” by Dr. Ernst Orlich 
(Friedr. Vieweg und Sohn, Braunschweig. 3s. 6d.) The 
author has gathered together the results of a number of 
important experiments with alternating currents.—The 
Journal of the Institution of Electrical Engineers, 
vol xxxvi, part 176 (E aud F. N. Spon, London. s.), 
This issue contains a full report of the inaugural address 
delivered by the president, Mr. John Gavey, C.B., and 
reprints of the papers read before the Institution by 
Colonel H, C. L. Holden and Mr. W. H, Patchell, with the 
discussion thereon. These have already appeared in the 


Electrical Engineer, together with the inaugural addresses 
delivered before the Dublin, Glasgow, Leeds, Newcastle, 
and Manchester Local Sections. There also appears an 
original communication from Mr. Albert Campbell, B.A., 
on “The Testing of Cast Iron and Other Materials by 
the Ewing Permeability Bridge," being a report on research 
work carried out at the National Physical Laboratory.— 
We have also received from Rome the Proceedings of the 
Associazione Elettrotecnica Italiani, vol. ix. 


Electrical Progress.—So amazing do the ramifications 
of electrical forces seem to the ordinary layman that it is 
not surprising to find that his curiosity has been roused. 
His desire to learn more of its romantic developments has 
created a demand for innumerable books, pamphlets, and 
newspaper articles, all prepared in popular style and 
intended to serve less as a base upon which to build an 
edifice of knowledge rather to provide general reading. 
Ib seems more than probable that in future electricity 
will be more extensively used than at present. It has 
already attacked the domestic hearth, and it only requires 
time, with the aid of genius, to make its incursion com- 
pletely successful. In these circumstances it is well that 
the “man in the street,” who displays utter disregard of 
its elements, should have pointed out to him the features 
of electricity and its possibilities brought home. We note 
in the Manchester Evening News of the 10th inst. an article 
by Mr. T. W. Sheffield, the district manager for 
Messrs. Crompton and Co, Limited, on “Electrical 
Progress.” Though the article is written is a very 
popular style, it is sufficient to convey to the average 
newspaper reader an idea as to how electricity will improve 
industry and commerce. Its application to the textile 
industry is of great interest to Lancashire men, and Mr, 
Sheffield is convinced that the system will be more generally 
adopted in future. Obviously many advantages are to be 
obtained by the introduction of electrical driving, notwith- 
atanding the present high efficiency of mechanical driving, 
Frequently it is stated that the use of electrical power for 
the operation of textile mills is restricted to special cases. 
This is a fallacy, and will only be adhered to until some 
enterprising mill-owner adopts it generally, and proves its 
commercial superiority over present methods. For many 
years a similar conservative spirit deterred the application 
of this power to the coal industry, but it is now rapidly 
superseding the mechanical system, and it is used for 
numerous purposes, including holsting, coal-cutting, and 
ventilating. The article described some large generating 
stations and turbines. 


Commutation in Single-Phase Motors,—The use 
of the single-phase motor for traction purposes in the 
future depends essentially on the way the difficulties con- 
nected with the commutation at starting are overcome. 
One of the difficulties is experienced in the E. M.F. produced 
at the coil under the brush due to the variation in the field 
magnetism. Mr. Marius Latour has contributed to a recent 
number of the New York Electrical World an article in 
which he discussed the question of commutation of single- 
phase motors as affected by the loss of power at the contact 
between the brush and the segments. About 15 months 
ago Mr. Latour published in the same journal an article 
treating the conditions of commutation at starting in the 
case of a motor without resistance leads. By theoretical 
considerations the conclusion was reached that, from the 
point of view of commutation at starting, all types of 


motors are alike, and that the improvements that one 


might expect to produce by changing the number of poles, 
the speed of the motor, etc., are rather illusory. In the 
same article, however, the desirability. was shown of 
obtaining the required voltage of the rotor by means of à 
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winding which gives the largest possible number of bars on 
the commutator, so that for a reduced width of the brush 
(9mm. to 12mm.) several bars are still covered by the 
latter. It was also shown that the voltage of the rotor 
must be so chosen that the potential difference between 
two consecutive bars under the brush stands in a certain 
relation to the ohmie drop due to the line current in the 
brush. In the present case Mr. Latour treats the matter 
by three different methods, each of which is incomplete in 
itself, and then finds certain relations which exist between 
the individual results, the combination of which affords an 
adequate view of the complete solution. The assumption 
is made that the heat produced at the brush should be a 
minimum, and three criterla are employed—namely, the 
average quantity of heat produced per second and per 
square centimetre under the brush; the average quantity 
of heat produced per second and per square centimetre at 
the edge of the brush; and the voltage between the brush 
and bar at the moment when the brush leaves the bar. 
The author shows that with a brush of a certain width it is 
advantageous to cover as many commutator segments as 
possible, but that for practical purposes two or three 
segments are sufficient, 

.. Physical Society.—At a meeting held on the 9th 
Inst Dr. J. A, Harker read a paper “On Some Experl- 
ments on Earth Currents at Kew Observatory." He gave 
an account of experiments made some years ago at Kew 
Observatory on the earth currents produced by electric 
traction schemes, and on the disturbances they cause on 
the self-recording magnetic instruments which are kept 
continuously running there to register the variations in the 
declination and the horizontal and vertical forces. For 
these experiments two large earth-plates were buried in 
the ground about 4ft, deep and 200 yards apart. These 
were connected through a photographic recording volt- 
meter of high resistance. On the traces given by this 
instrument the effect of the trains on the Central London 
Railway waa strikingly shown, and specimen records 
exhibited clearly indicated the time table of that railway 
and also any accidental breakdowns. The nearest point 
to. Kew—-namely, Shepherds Bush—is about six 
miles distant. The same disturbances, and also those 
due to special traction experiments carried out on 
the system of the London United Electric Tramway 
Company during the period when the Central London 
Railway was shut down, were also clearly shown on 
magnetograph curves. The effects are much greater on 
the vertical force than on the horizontal force or the 
declination, the latter being only slightly affected. A 
second system of investigation was to connect the earth- 
plates through the primary of a transformer, the secondary 
berminals of which were connected to a sensitive moving- 
coll galvanometer of suitable period and damping. Under 
these conditions the galvanometer recorded a ballistic 
throw for each movement of a tramway controller, while 
the slower varlations due to magnetic storms and other 
causes were without effect. A telephone similarly con- 
nected gave a perceptible sound for each controller move- 
ment, Dr. Chree expressed his interest in the paper, and 
remarked that Dr. Harker had shown how magnetic records 
were disturbed by earth currents due to electric traction 
schemes some-years ago. The state of affairs at the present 
time was very much worse, and the vertical force records 
were 80 disturbed as to be useless. The author's curves 
showed that there was a quiet time at night, and Dr. Chree 
suggested this time for the determination of the absolute 
values of the magnetic elements. 


Engineering and Machinery Exhibition—Follow- 
ing on the wake of the most successful electrical exhibi- 


tion which was held last autumn, it has been arranged 
to hold an engineering and machinery exhibition in 
September and October next at Olympia. Sir Wm. H. 
White, K.C.B. DSc, LLD., F.R.S., is president, and a 
long list of patrons has been issued, which includes prac- 
tically the whole of the presidents of the various engineering 
societies and many of the best-known names connected 
with the engineering profession and industry. It is stated 
that, notwithstanding the great developments which have 
taken place in the engineering industry within the last 
few years, no exhibition exclusively devoted to engineering 
and mechanical appliances has been held since the year 
1885. Exhibitions certainly have been held since that 
date at which one branch of mechanical industry or another 
has been represented, but in no single instance has this 
special character been departed from, and a technical 
exhibition of engineering and machinery, on general lines, 
been held. It is proposed that the sections shall embrace : 
mining machinery and appliances ; metallurgical processes ; 
fuels and raw materials ; casting ; forging, pressing, rolling, 
stamping; workshop tools and appliances; gas, steam, and 
oil engines (prime movers); transmission (power); lifting 
appliances and construction plant; hydraulic work; pneu- 
matic work ; grinding, crushing, and ore dressing machinery ; 
railway and tramway work ; bridge, roof and girder work ; 
naval and marine engineering dockyard plant; weighing 
and measuring machinery; road locomotion’; electrical 
appliances, power and light, telegraph and telephone; 
textile machinery; agricultural machinery; printing 
machinery; chemical plant; machinery for treatment of 
raw produce; irrigation machinery; sanitary, building, 
and estate engineering appliances ; laundry machinery ; 
engineers’ stores, paints, compos, etc. ; military engineer- 
ing ; waterworks engineering ; automatic machinery; 
machine stoking and labour-saving appliances. We under- 
stand that a. large number of applications for space have 
already been recelved from some of the largest firms 
connected with the engineering industry, and that a most 
successful and interesting exhibition is assured. The 
managers of the exhibition are Messrs. G. D. Smith and 
F. W. Bridges, who also occupied a similar position in 


connection with the recent gas and electrical exhibitions, 


The offices are at Balfour House, Finsbury-pavement, 
London, E C. 


Radial Trucks.—The paper read by Prof, Carus 
Wilson before the Tramways and Light Railways Associa- 
tion, a brief abstract of which appeared in the Electrical 
Engineer last week, evoked a good discussion. Mr. George 
Conaty, whose practical experience as a builder and user of 
trucks added weight to his remarks, thought the cutting 
action which Prof. Wilson described in going round curves 
of the front wheel was to a large extent done away with in 
his radial trucks, especially with fast speeds, by the effect 
of using slightly Inclined planes in the axle boxes. In 
Birmingham 108 of these trucks are running, and the 
results are highly satisfactory. The car will round a 
curve of 37ft. radius at 12 miles an hour, if necessary. 
Mr. C. F. Jenkin thought that in the theory put forth by 
Prof. Wilson he had laid stress upon quite the wrong force 
as being the most important guiding force. The speaker 
thought that it was impossible for the centrifugal 
force ever to be the guiding force for the radial 
truck, if the radial truck is built on lines such as 
those which have been shown. The real guiding force 
to be relied upon must be due to the flanges in the 
groove of the rail or something of that nature. Mr. R. C. 
Acland said the most important gain by the use of the 


radial truck lay in the absolute steady riding of the car 


under all conditions, and the ability to negotiate the 
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to the smaller driving wheel, is shown entirely cut out of 
circuit, while a portion of the resistance R! is left in circult 
with the secondary winding m!. With this arrangement 
the two motors will have equal torques at speeds differing 
in amount, depanding on the design of the motors and the 
amount of resistance R+ in the secondary winding m!. 


sharpest curve, in spite of the extended wheel base, 
without undue wear and tear on the tyres and rails. Mr. 
John Bowden thought it would be interesting to hear 
something about a “Robinson” or “Cleminson” truck, 
towards which attention was drawn some years ago, Mr. 
J. Sutherland Warner remarked that he meant, if the 
necessary commercial arrangements permit, to make an 
articulated bogie, putting two Bissel sub-trucks together, 
and making this the common pivot of the ordinary bogie 
truck for long 40ft. carriages, so that there would be a 
40ft. carrlage with four of these Bissel sub-trucks using a 
pendulum suspension of that kind. He believed such a 
truck would be of considerable value for those electric 
railway lines where the curves are sharp and where the 
track is very tortuous, and where, being underground, it is 
impossible for the platelayer to sight the track properly. 
Mr. Elmers E, Cook said that the conclusion which ought 
to, be drawn from the whole discussion was that the radial 
truck has many advantages in the way of steadier carrying 
of the car body, and is no more destructive upon the 
permanent way with a lengthened wheel-base truck. 


Storage Batteries.—The paper read by Mr. Salter 
ab a meeting of the Manchester Local Section of the 
Institution is of a highly controversial nature, and 
it is, therefore, not surprising that his theories were 
strenuously combated. He stoutly maintained that the 
advantages to be gained by the installation of storage 
batterles in tramway power stations are not justified by 
the cost at which they are obtained. We agree that 
indiscriminate installation of these batteries without any 
regard as to cost or future possibilities is very unwise, but 
at the same time it must be borne in mind that there are 
instances when their use is advisable, and it would be 
better to consider each individual case on ite particular 
merits. The opposite thesis to that contained in the paper was 
laid down by Mr. E. C. McKinnon, who looked at the matter 
from the battery maker’s point of view. He commented 
on the cocksure method of argument adopted in the paper. 
The moral might have been different if the author had 
taken results at well-designed stations, and not at his own 
The battery-and-booster arrangement could be put to many 
more economising uses than mentioned, such as taking out 
the early cars and fetching home the late ones. Generators. 
were not always infallible, especially gas-driven ones, and a 
battery in time of breakdown was a most appreciated item. 
Battery makers now maintained a 100 per cent. efficlency 
for 20 years at 6 per cent. per annum, As regards 
excessive depreciation, he thought that while some stations 
employed Green economisers, many employed green wasters 
on batteries. The constant load given by using floating 
batteries saved heavy strains on the plant and even 
steaming. He contended that a battery and booster did 
take the place of machinery, and that without them on the 
bars, large losses, due to running at low loads, resulted. 
The cost of Mr. Salter’s battery, etc, at £7,274, he con- 
sidered exorbitant—£1,500 too much, in fact, Mr. T. L. 
Miller agreed with the author that batteries were a 
good thing to do without, but not to the full extent 
advocated. He instanced a station in his experience 
which used a battery and booster instead of an extra 
generating set, and one station that on a maximum 
output of 380 kw. used 200 kw. of generating plant and 
200 kw. of battery, thus saving that amount of plant. 
Mr. C. D. Taite thought that on such as the huge Man- 
chester or Liverpool networks a battery would have little 
effect, but on the Mersey Railway he had seen the battery 
giving out 2,000 amperes one moment and the next receiving 
a charge. Another generator would certainly have been 
required there. The price of coal was a factor to be con- 
sidered, Also the kind of governing used on the engines, 
automatie expansion taking variations in load easier than 
throttle valves. He thought of saving a 9750-kw. set 
running in his station by putting in a battery for light 
loads. Mr. Jacobs spoke highly of batteries preventing 
stoppages on overloads. Mr. S. J. Watson said that, 
roughly, a battery cost about the same as a steam gene- 
rating set of a like capacity without boilers. Several 
other speakers took part in the discussion, to which 
Mr. Salter replied. He regretted that no one had given 
figures to show the cost of such advantages of using 
batte. tes. Batteries, he said, might be suitable for small 
lighting stations, but these had no right to exist in the 
present day of large power companies and gigantic municipal 
stations. B n T : 


Polyphase Traction Motors. —4A patent was issued 
ln the United States last month to Mr. A. H. Armstrong 
which discloses means for maintaining an equal distribution 
of load between several polyphase induction motors used 
for railway work. As is well known, an efficient induction 
motor is substantially a synchronous machine—that is, it 
operates normally with a small slip. Consequently, if the 
driving wheels of a vehicle are of unequal size, due to 
unequal wear, or if two cars or locomotives with wheels of 
different sizə are coupled together in a train, the synchronous 
characteristic of the motors produces an unequal discribv. 
tion of load. Thus, for instance, if the motors operate at 
full load with a 5 per cent. slip, and if one driving wheel is 
5 per cent. smaller than another, the motor geared to the 
larger wheel may be operated at full load with 5 per cent. 
slip, while the motor geared to the smaller wheel may be 
running at synchronism, and consequently doing no work 
whatever. If the inequality between the wheels is greater 
than the slip, the motor geared to the smaller wheel may 
even be operating as a generator, returning power to the 
line, and thereby acting as a brake, to overload further the 


other motors. In the accompanying illustration is shown a 
disgram of the circuit connections of Mr. Armetrong’s 
device. The switch C! in the primary circuit is arranged 
as a reversing switch, and the switch C? is arranged to 
connect variable portions of resistance, R, in circuit with 
the secondary windings of the motors, which are connected 
in parallel. The primary windings of the motors are 
Indicated by M! and M? respectively, and the secondary 
windings by m! and m?. R? and R? represent independent 
adjustable resistances connected in the secondary circuits of 
the motors. The resistance R?, which is in the secondary 
circuit of the motor M2, which is supposed to be connected 
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Institution of Civil Engineers.—At the ordinary 
meeting on the 13th inst. a psper was read on “The 
Widnes and Ruueorn Transporter Bridge" by Mr. J. J. 
Webster, M.IC.E. After describing some of the earlier 
efforts to have the bridge erected, Mr. Webster proceeded 
to deal with the present one. The Widnes and Runcorn 
Bridge crosses the River Mersey and the Manchester Ship 
Canal with one span of 1,000ft, and approach viaducts, 
55ft. wide, on both sides of the river. The bridge is 
similar in construction to an ordinary cable stiffened 
suspension bridge, bat instead of the costly high-level 
approaches, the traffic is carried across by means of a car 
suspended from a trolley running on the underside of the 
stiffening girders, and driven electrically. The cables are 
supported by two towers on each side of the river, the 
towers being square in plav, with braced legs at each 
corner having a curved profile; the width at tbe bottom 
la 55ft, and at the top 9ft., the height from high-water 
line to the centre of the cables being about 175fb. 
Each pair of towers is braced together with two 
double - braced curved girders at the top, and at the 
level of the top of the stiffening girder. The towers 
resb upon four cast-iron cylinders, 9ft. in diameter, 
which are founded on the rock. There is one cable from 
tower to tower, each cable carrying a stiffening girder, 19ft. 
deep, hinged at the centre. Esch cable has an area of 
50 square inches, made up of 19 strands laid parallel and 
clamped together, the steel wires—0'162in. in diameter— 
having a breaking strength of 95 tons per rquare inch. 
The cables are attached to forged steel cross-heads, to which 
are coupled the steel links taken down to anchor plates in 
pits excavated in the rock and filled in with concrete. The 
suspenders from the cables to the stiffening girders are 
steel wire ropes, 12in. in diameter, spaced 18fb. apart, and 
are coupled to bridles attached to the cast-iron clips of the 
cables. The cables are coated with a bituminous com- 


pound, and wrapped with two layers of strong sailcloth | 


saturated with the same solution. A number of experi 
ments were made with different forms of steel rcpss and 
connections, details of which are given in the paper. 
Some interesting experiments were also made with steel 
pins, the results of which show that in designing pine 
foc bridgework, although they would fall by shear, they 
should be designed to withstand the bending moments. 
Tbe car trolley, which runs on rails on the bo‘tom flange of 
the stiffening girder, is 79ft. long, articulated in five sections, 
and 4ft. 10in. deep. There are bogie wheels on each side, 
18ln. in diameter. The motive power consists of two 
electric motors of 36 b.b.p:, each driving through gearing 
one pair of wheels. The trolley is fitted with electric and 
hand brakes, the whole of the machinery being under the 
control of the man in the cabin at the top of the car. The 
car is 55ft. long and 24fb. wide, and travels at a speed of 
seven miles per hour. The generating machinery is con- 
tained in a building at the bottom of one of the Widnes 
towers, and consists of two gas-engines of 75 h p. each (one 
being spare) two dynamos of 48 kw. capacity (one being 
spare), one booster, and an accumulator with a battery of 
245 cells. The machinery supplies the necessary current 
for driving the car and illuminating the structure, and was 
designed in consultation with Dr. E1ward Hopkinson. The 
total cost of the structure, including the cost of obtaining the 
Act, was about £130,000. 


Portable Electric Tools—The address delivered 
by Mc. Andrew Scewart at the Glasgow Technical College 
Scientific S ciety, on “ Portable Electric Tools and their 
Industrial Applications,” has been published in pamphlet 
form. The demand for portable electric tools has led 


many people to place such toolg on the market, and Mr. | 


Stewart traces the various appliances which have been pro- 
duced from time to time. A difficulty experienced, and 
one common with many electric motors, has been the 
influence of temperature on output, and the author says 
it is possible to design an electric motor in which the fixed 
losses would be relatively small in relation to the variable 
losses. The question of gearing the motor to the drill’s 
spindle is an important one. Mr. S:ewart relates that his 


firm decided to adopt a gear which had rendered satiafac- 
| tory service with the Boyer alr-drill. The efficiency of 
| this type of gearing is so good that a reduction of 48 to 1 
can bs ubtained with an efficiency of 92 per cent. 
is also sold in this country a German tool, the smaller sizes 
of which have no gearing. Such a practice Is permissible 
for small tools where the armature runs at 1,600 r.p m. 
or for drilling holes up to lin. in diameter. Notwith- 
standing the fact that the gearing has 
nated, no corresponding advantage in the matter of 
efficiency has been obtained, because a slower and larger 
motor has been substituted with no corresponding improve- 
ment in efficiency. The most Important factor with the 


There 


been elimi- 


motor is the inflaence of excessive heating. Mr. W. O. 
Duntley, vice-president of the Chicago Pneumatle Tool 
Company, has introduced a novel method of getting over 
the diffisulty with portable electric tools. By the use of a 
small four-blade fan on the armature spindle, sufficient air 
is blown through the armature, where quite 80 per cent. 
oi all internal losses take place, to keep it cool. The result 
of such an arrangement is that whereas, under normal 
working conditions, an unventilated motor had to be 
stopped after 90 minutes run on varying load, owing to 
the fear of burnlag out the insulation, the same machine 
with a fan had a rise of temperature of only 110deg. F. 
ab the hottest part, afcer four hours' run on a varying load 
auch as drilling holes. The fans consume very little power; 
tests show a consumption of, hp. to, hp A drill 
taken to pieces displaylag the gearlag is showa in the 
diagram. The small fan is mounted on the shaft close by 
the pinion, though in soms cases the fan is at the 
commutator end. Mr, Ssewart gives many of the possible 
applications of portable tools of a type which will in the 

arly fatare play an important part in indastrial econgmicy. 
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THE BAKER STREET AND WATERLOO RAILWAY. 
(Continued from page 870.) 


Fig, 5 gives full details of the track construction, explained 
briefly in our last issue, and shows how the jarrah sleepers 
are supported on concrete and secured to the same. This 
support is only placed under the central portion of the 
sleepers, so that the ends are left free in the air. The 


FiG, 6. 


ee ete 


result is that the sleepers act as cantilevers, and the wood 
between the rail and the support of the sleeper is free to 
bend. This prevents the hammering action of the wheels 
on the rails being directly communicated to the lining of 
the tunnel, and it serves to greatly reduce the noise, which 
ia such an objectionable feature in underground working. 
An example of how bad this noise can be will be found 


in the new shallow tunnel under Aldwych recently opened 
by the London County Council. Woe feel sure that an old 
lady from the country standing on the platform at the 
Holborn end of this line, will not be certain whether it is 
a tramear or the end of the world which is approaching. 
This illustration also shows that the spacing between the 
running rails and the conductor rails on this line is uniform 
with that on the other lines nearing completion under the 
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—'The Entrance from the London Road Depot to the Deep Level Tubes. 


Fia, 8.—One of the Trains on the Baker Street and Waterloo Railway. 


408 


control of the Underground Electric Rallways Company 
of London, Limited. Fig. 6 shows the entrance to the 
underground system of the Baker-strees and Waterloo 
Railway from the London-road terminus, to which all the 
trains will be returned each night for cleaning and examina- 
tion. Fig. 7 is a view of one of the many car-sheds in 
course of erection on this site, a general view of which 
appeared in our last issue. 


Sis i 


The trains are of all-steel construction, as will be seen 
from our illustration (Fig. 8). Oar readers are specially 
Interested, however, in the electrical equipments of these 


| trains, which have been supplied by the British Thomson- 


Houston Company. These equipments consist of the 
standard type G.E. 69, 200-h.p. motors and Sprague 
Thomeon-Houston control. There are 36 motor coaches, 


each equipped with two motors, and 72 trailer coaches. 
Trains will be made up of six cars, a motor coach at either 
end and four trailer coaches in the middle. 

The motor frame is of the well-known box type, with 
heade carrying the armature shaft bearings ; it is arranged 
for nose suspension, and is also provided with safety lugs 
to prevent the motor from falling in case the nose should 
break, Each motor is provided with a suitable connection 
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box, in which the motor leads are connected to the car 
wiring. The motor leads are protected by flexible metallic 
armouring, one end of which is sweated into a brass plug 
tapped into the motor frame, while the other end 1s secured 
This pro- 
vides mechanical protection for the motor leads, and can 
be easily uncoupled when it is desired to remove a motor. 
The gear is split in halves, and designed to go directly on 


to the connection box by standard pipe unions. 


the axle, 


The Sprague-Thomson-Houston system of control consists 
in general of two parts—first, a series-parallel motor con- 
troller composed of a number of electrically-operated 
switches, called “contactors,” and an electrically-operated 
reverse switch for the motors, called the ‘reverser.” 


LER ee OF 


Fie, 7.—Car Shed with Inspection Pits, 


The contactors make the different electrical combinations 
of the motors and regulate the starting resistance in 
Second, a master controller, which 
operates the motor-controlling contactors and reverser, 
The 
position of the master controller handle indicates to the 
operator the exact resistance and motor combinations on all 
the motorcars. The master controller is manually operated 
The motorman, therefore, has the 
train under his immediate control, and can utilise the full 
power of the motors in either direction in an emergency. 


circuit with them. 


this being located at one end of each motorcar. 


and non-automatic, 


Fic, 9.—The B.T.H. Motor as used on the Baker Street and Waterloo Railway. 


The master controller is designed so that in case the motor 
man moves his hand from the operating handle for any Cause 
the control circuit will be opened, thus shutting off ali power 
from the train. Releasing this knob at any position of the 
handle will also open the air valve in the controller, 
and the air brakes will be applied on all the cars of the 
train, After applying the brakes by means of this device, 
they may be released by simply depressing the knob at the 
off position of the handle. For reversing the motors the 
master controller is provided with a separate reversing 
handle, and à mechanical interlocking device prevents this 
reversing handle from being thrown unless the main handle 
is in the off position. The operating circuit is so arranged 
that, unless the reverser is thrown for the direction 


of car movement indicated by the master controller 
reverse handle, the contactors and motors on that 
particular car are inoperative. All current for the 
operation of the contactors on each of the different 
cars passes through the single master controller under the 
immediate control of the motorman. This current may be 
taken directly from the collector shoes on the leading car 
or from the shoes on the following motorcar by means of 
the lighting mains on the “tube” trains, and it is con- 
trolled by the single master controller in use. Should the 
train break in two, the control circult is automatically 
and instantly cut off from the detached rear portion of 
the train without affecting the ability of the motorman 
to control the front part of the train. It is worthy of 
mention that these trains use the so-called bridge method 
of changing from series to parallel combination of 
motors. The change is effected by this method without 
interrupting the current in either motor, which is main- 
tained at practically a constant value throughout the whole 
range of rheostatie acceleration. This entirely eliminates 
the somewhat unpleasant sag in speed which is noted when 
the motor current is interrupted while the motors are passing 
from series to parallel relations, | 

Another of the recently developed features with which 
these B T.H. equipments are provided is the electrically- 
operated carbon-break circuit breaker for the protection of 
the motor circuit on each motorcar, Each circuit breaker 
is provided with a setting coil, by which it is closed ; also 
a shunt and an overload tripping coll. All circuit breakers 
may be instantly tripped, irrespactiva of the position of the 
master controller, by merely closing the tripping switch 
in the cab, thus energising the shunt trip coil of each 
circuit breaker. In addition, any circuit breaker may open 
automatically through an overload in the motor circuit 
without affecting the remaining circuit breakers in the 
train, merely cutting out of service the motors on that 
particular ear. Magnetic blow-out, ribbon-type fuses are 
used for the protection of the main circuits on the motorcars. 
The motor circuit is protected by a positive and a negative 
fuse in addition to the circuit breaker, the negative fuse 
baing considered advisable, as the negative conductor rail 
is not earthed. 

All the control apparatus, as well as the air-compressors, 
is carried in a steel cab at the driving end of the car Here 
the contactors and circuit breakers are hung from horizontal 
slate panels supported by rigid steel framework. This form 
of construction was adopted because the small diameter of 
the tunnel does not allow sufficient room for the apparatus 
to be carried under the car, as in the case of the District 
Railway. It is also considered safer on the tube lines to 
have the apparatus enclosed in a steel cab, in case of any 
fault developing in the equipment while a train is running 


| in the tunnel, 


(To be continued. ) 


ELECTRIC PUMPS AT SHALE MINES. 


The most interesting features of the new electric power 
installation at the extensive shale oilworks at Pampherston, 
Midlothian, are the motor-driven pumps. There are down 
the mines four fixed pumps and a movable sinking pump, 
the latter being mounted on a trolley. The current is 
brought from the power-house belonging to the Pumpherston 
Company, about a mile distant, on the polyphase principle. 
At No. 8 level of No. 4 mine there is a treble-ram pump 
supplied by the Campbell Gas-Eagine Company, while the 
driving motor is by Bruce Peebles, The rams are 9]1in. by 
12in. stroke, operating at 34°75 rp m, and liftiug 270 
g»llons per minute against a head of 393ft, the length of 
the discharge pipe being about 700ft. The motor is a 
P.P P. “induction” machine of the slipring type, on bed- 
p'ate, giving 50 b h.p. at a loaded speed of 730 r.p m, It 
is provided with a special liquid starter, to enable it to ba 


started slowly agaiast the inertia of the column of water in 
the uptake ; the mechanical clutches, which are necessary 


with ‘squirrel cage” motors—which take an abnormally 


heavy current when starting against load—are thus dis. 
persed with, and a much better job both electrically and, 
mechanically results, eer 


Hosted by Goog le 
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In addition to the starter, there is supplied with each | this case the motor starter is of the metallic resistance, oil- 
motor a main switch, fuses, and ammeter combined in a | cooled type, the same as is used on the surface, 
patent locking case. The case ie of cast iron, the spindle There are many other motors in the works, used for 
which operates the main switch being carried through the | such varied purposes as a 40-h p. for hauling spent shale 


A 50-h.p. Motor driving a Campbell Pump down in tne Pumpherston Shale Mines. 


side of the case and fitted with a handle, while a glass panel ( to the top of the tip; 25-h.p. for driviog broakers' 
in the front of the box enables the ammeter reading to be | machinery; 25 h.p. pump for cooling towers; 10 h.p. barrel 
seen, The box is so arranged that the act of opening it | hooping machine ; 30-b.p. for fan-house, and others. For 
automatically opens the mainswitch, sothat it is impossible to | the ammonia compressor, as the speed varies according to 
receive a shock. The other three fixed pumps are all motor- | the atmospheric temperature, three sets of motors are 


Pep “i Tut CO C 
$93 5 mmm le 
ew © | LLECECECUECU © 


E 2 E € p CO i | 
M racer i 


driven, a 60-b.h-p. and two 40-b.h.p. motors being attached, | installed—one of 80 hp and two of 50 h.p.—each of 
The sinking pump is of Messrs. R. Warner and Co.'s make, which run at a speed of 750 r. p.m. or 375 r p m. if required. 
and the complete set, with electrical equipment, is mounted | The windings of these motors are of Bruce Peebles patent 
on a trolley, The pump is of the treblo-ram type, lifting form, which enables great reduction to be made in the 
110 gallons per minute against 180ft. head, and it is driven | losses in the motor. Two Willans and Robinson engines, 
by a 10-hp. Peebles motor running at 1,000 r.p.m. In | three-throw triple-expansion type, give each 1,000 ib p. 
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TABLE L-—GENERAL DIMENSIONS AND PARTICULARS OF PLANTS 
ENTERED FOR TRIAL 
PLANTS OF ABOUT 20 Brake Horse-Powrr CAPACITY 
| Ihe Acme the |, Messrs, | "Enginecting |S National | Mesers 
] n TN e is 
SEDES RS ib j RANA power ad | PE E A Ashton-under- muB A 
Glasgow Halifax Manchester NMasichoster Lyne 
Declared capacity of gas. producer 
plant, brake horse-power 25 18 24. 25 
Price of gas-producer plant, com- 
plete oy fi e Q4 108 105 8o 72 So 
Total weight of plant, cwt. 35 25 45 25 25 "- 28 " 
General description of engine 'Acme" i" Campbell | |“ Crossley | “Acme”? |" National “ Tangye 
Declared brake horse-power. of | 
engine "m " "M E 22 18 16 22 20 IQ 
Diameter of cylinder, inches IO 94 83 10 to ro 
Stroke, inches du. ohne " 17 18 20 17 19 I9 
Revolutions per minute, declared 220 200 200 220 190 190 
Priċe of engine, complete x 130 125 110 130 120 tS} 
Weight of engine, cwt. .. He 60 66 54 | 60 78 69 
Price of producer, plant and 
engine, complete NE 224 IOS. 230 190 202 200 221 
Space taken up by complete plant 
— producer, engine, etc., square . 
feet ,  .. a mar ie 144 225 240 288 2a | 225 
PLANTS OF ABOUT 8 BRAKE HorseE-POWER CAPACITY 
i The | e The National ders 
EXHIBITOR  .. T. ait om *. | Campbell Gas { Co, Hyde, Gas Engine Go Tangyes, Ltd., 
l Engine Co., | hear Ashton-undaer- Birminghami 
Halifax | Manchester TS 
Declared capacity of gas-producer plant, brake  horse- 
power ín ia T T ea zi ga. Tah la 8 12 
Price of gas-producer plant, complete .. 2 - £ 80 | 58 
Total weight of plant, cwt. 6 - si d T 25 17 
General description of engine T T .. |! Campbell " | ‘* Tangye 
Declared brake horse-power of engine. e» as T 8 73 
Diameter of cylinder, inches T T si T e: 7 7 
Stroke, inches "m y T e Hl I2 16 
Revolutions per minute, declared.. e T s p 230 220 
Price of engine, complete .. a T T s £ 80 go 
Weight of engine, cwt. — .. aa - - vo ia 29 40 
Price of producer plant and engine, complete .. 160 148 
Space taken up by complete plant—producer, engine, etc., 
squarefeet .. . .. T x T s4 e i 160 289 225 160 


-— 


superheated. They have forced lubrication. ^ Direct 
driven by each machine is a Bruce Peebles 750-kilovolt- 
ampere alternator, with exciter mounted on an extension 
of the main shaft, and with heavy flywheel, The alter- 
nators are stationary armature and rotating field, giving 
750 kilovolt-amperes at 440 volts, three-phase, 500 r.p.m. 

The switchboard is built into the side wall of the build- 
Ing, and special care is taken that all conductors upon it 
are quite readily accessible. 


'*10 HP. FOR AN HOUR FOR ONE PENNY |” 


How often does this misleading catch-penny dazzle the 
eyes of à manufacturer seeking the most economical method 
of driving his works ! 

Makers of suction gas plants further support this state- 
ment by offers of written guarantees. There is no reason to 
dispute the makers' claims as to the fuel consumption of 
these plants under certain conditions, But the question is: 
Are these conditions to be found in the average works! 
And if not, what is the difference! Take the case of an 
engineering shop driven by a suction gas plant. The 
guarantees say “the cost of coal consumed at full load 
shall not exceed one-tenth of a penny per brake horse- 
power hour" But what does it mean when applied to the 
real working conditions? First of all we must look into 


* Abstracted from Electrics, the official publication of the South 
Wales Power Oo, i 


what must be installed to run such a shop, and what the 
real number of horse-power hours will be. 

As the result of many investigations it has been found 
that whereas the driving plant must be capable of dealing 
with the whole of the tools, the actual amount of horse- 
power hours used is only at the very outside one quarter of 
what the plant could supply if working at full load during 
the whole of the working hours. Take a case and compare 
it with an electric motor driven from & power company’s 
mains. 

The horse-power hours used per annum per brake horse- 
power installed would be in each case 1 b.h.p. x 52 hours 
per week x 50 weeks x 4: 650 brake horse-power hours, 


Suction Electric 
Capital cost per brake horse-power gas plant, motor, 
installed. was «icti err rare em £20* £3 25 
d, per b.h.p. d, per b.h.p, 
hour, hour, 
Interest and depreciation at 10 per cent, ‘74 nearly 12 
Il EOE emi vespa “SUD 027 
boc Mec "OT "095 
Rates and taxes at 5 per cent, of 6s, 8d, 
in the Q.. lienem e erreivéd d ikeamie "148 nearly '02 
1:288 "262 
Coal at yd. per bh.p. hour] .—..—.... ‘1 Pig 41126 


+ This would not be exactly the case, as the gas plant rapidly loses 
‘its efficioncy when working at less than full load—¢,¢,, consumes much 
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TABLE IL—TRÍALS OF PLANTS OF ABOUT 20 BRAKE HORSE-POWER CAPACITY 


nte see near, = 


FULL-LOAD TRIAL 


| The Campbell Messrs. Crossley Bros., Ltd., The National Messrs. Tangyes, — 
EXHIBITOR. ~ «2 « J| Gas Engine Gé.; Manchester Gas Engine Co., Ltd., 
l { Halifax Ash:cn-under-Lyne ' Birmingham 
Declared brake horse-power at full 
. working load S F 16 20 
Duration of trial. hours 2 8:12 IO 
‘Circumference of brake wheel 
. (effective) feet — .. 14 49 18:46 
Load on brake, lb. .. - I97'0 195'0 
Spring balance reading, lb .. 12:2 45 
Effective load on brake, Jb. 184:8 190'5 
Revolutions per minute, mean 1892 193'0 
Brake horse-power .. is 15:35 2057 
Diameter of cylinder, inches 85 io 
Stroke, inches d. ads z 20 18 
Mean effective pressure. lb. per 

square inch T sea -— 73:6 83:7 
one per minute, mean 86:5 854 
Indicated horse-power — .. 18:25 25'54 
Mechanical efficiency per cent 841 80°6 
Total coal used, lb... - " 96:5 *165'75 
Coal per brake horse-power pe 

hour, lb. .. - s = 0°77 0:80 

HALF-LOAD TRIAL, 

‘Duration of trial, hours .. of IO IO IO 
‘Circumference of brake wheel 

(effective), feet .. TONES 17'44 14°49 18°46 
"Load on brake, lb. ,. T 127'25 136 75 138:0 
‘Spring balance reading, Ib 24°10 32°50 34-5 
Effective load on brake, 1b. 103 15 104725 98:5 
‘Revolutions per minute, mean I96'I 198:0 I90'3 
‘Brake horse-power .. ie a 10°69 9°06 10°48 
‘Mean effective pressure, lb. per 
. square inch "P ži Bs 75:6 77°8 80°6 
‘Explosions per minute, mean 5371 58:3 51:3 
Indicated horse-power  .. Pl 15'12 13'0 14'76 
Mechanical efficiency, per cent. .. 70*7 69:7 71°C 
Total coal used, lb... af T 98:0 87:25 *100:25 
Coal per brake horse-power, per 
" hour, Ib: " " js 0'92 0:96 0°95 
Average eoal consumption per 

brake horse-power per hour on 

full and half-load trials com- 

bined, lb. .. 2s e uix 0°93 0:86 0:86 
Capacity of producer, per declared 

brake horse-power, cubic feet .. 0'232 0'270 © 295 


-REMARKS ON TRIALS -r NT IJ eto 
Sepe es g E trials without a 
stop. ` 


Completed both | Did not complete full load 
trial owing to failure to |. 

| obtain:gas through want 
of water in the producer; 
there was a plentiful sup- 
ply at the main., Load on 


Completed full- load 
trial without a stop. 
Stopped for 8 minutes 
during half-load trial, 
due to carbon deposit 
on igniting points. 


Completed both trials 
without a stop. 


| brake was relieved during 
half-load trial. The speed 
was somewhat under nor- 
| mal during full load trial. 


oy 
Newer 


clinker and ash collected at end of the three-load trials = 20 1h.: 


The above shows clearly that the total and real cost of 
running the suction gas plant is 1'588d. per brake horse- 
ipower hour. Of what value, then, is this “10 b.h.p. per 
ihour for a penny ” talked of so glibly? Very little. Com- 
jparing the two costs it shows that the manufacturer 
could afford to pay 1$d. per brake horse-power hour, 
cor about 14d. per unit for electricity and get the same 
mesult,and without the worry or trouble of the suction 
gas plant. 

This brings us to another point. Are they as rellable ! 
"This can best be answered by a few extracts from the report 
of the trials recently carried out by the Highland and 
Agricultural Society. The following are interesting : 


“The wriala were arranged so as to test the plants as 
nearly as possible under their ordinary working conditions. 
The plants were to be of the following capacities: (a) 


more fuel per brake horse-power hour, Repairs are omitted as being 
an unknown quantity, but would undoubtedly be vastly in favour of 
the electric motor, It should also be remarked that the electric drive 
has advantages not shown here, as the power can be applied just when 
and where it is required. It supplies the useful power only. 


* 10 lb. and 7 lb. added to observed consumption for preserice of clinker at end of full and half-load trials respectively. 


Total 


capacity, 15 b.h.p. to 20 b.h.p. at full working load; (b) 
capacity, 5 b.h.p. to 8 b.h.p. at full working load. 

“No restriction whatever was imposed upon the exhibitors 
with regard to the size and capacity of the generators. 
Ten complete plants, exhibited by six firms, were sub- 
mitted for trial. 'The chief particulars of these plants are 
glven in Table I." 

The report goes on: “It is a well-known fact in connec- 
tion with suction gas producers that after a few hours’ 
run clinkers form in the generator, and unless broken down 
by bars from the outside it is apt to cause a hollow space 
in the fuel bed. Great care had to be exercised in removing 
the ashes and any clinker from the back of the fire, to 
prevent the main body of the fuel in the producer from 
coming down. 

"Each plant was required to undergo a full and half 
power trial of not less than ten hours' duration, also a 
light-load trial for a period of five hours It was also 
stipulated that not more than two men would be allowed 
to look after and attend to each plant—producer and 
engine. 
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TABLE IIL-—TRIALS OF PLANTS OF ABOUT 8 BRAKE HORSE-POWER CAPACITY 


FULL-LOAD TRIAL 


Gas Engine Co., 
Halifax 


EXHIBITOR + 


| The Campbell 


p 


Declared brake Horse: “power at. 
full working load ast gi 8 


Duration of trial hours .. IO 
Circumference of brake wheel 
(effective feet) .. » ids 13°33 

Load on brake, Ib. x 98:75 
- Spring balance reading, lb. 10°90 

Effective load on brake, 1b. 87:85 
Revolutions per minute, mean 232'5 

Brake horse-power .. 8'25 


Diameter of PS inches .. 7 


Stroke, inches 12 
Mean effective pressure, ‘Ib. ger 

square inch 77:8 
Explosions per minute, mean 106'4 
Indicated horse-po wer "m 9°66 
Mechanical efficiency, per cent .. 854 
Total coal used, 1b.. 10075 
Coal per brake horse- ps per 

hour. ID: 4.  -.. 1:22 


The Industrial The National Messrs. Tangyes, 


HaLr-LoAD TRIAL 


Duration of trial, hours IO 
Circumference ` of brake wheel 
(effective), feet  .. n 13'33 
Load on brake, lb. -— | 56:0 
Spring balance reading, Ib 9'7 
Effective load on brake, lb. - H 46:3 
Revolütions per minute, mean 2368. 
Brake horse-power .. 4'43 
Mean effective pressure, lb per 
square inch " 76:2 
Explosions per minute, mean 721 
Indicated horse-power 6.41 
Mechanical efficiency, per cent. . 69'1 
Total coal used, 1b.. 41'5 
Coal per brake hotse- ‘power per 
, hour, lb. à . 0°94 
Average coal consumption per 
brake horse-power per hour on 
full and half-load trials com- 
bined, lb. .. «à a a 1°12 
Capacity of producer per declared 
brake horse- "Dewer, cubic feet . 0:282 
e] : 
REMARKS ON. TRIALS... 
trial without a stop. ! 
During the half-load | 
trial the load on the | 


brake was relieved for | 
2 minutes, so that the 
engine might be stopped 
for a few seconds to re- | 
placea pin on ignition 
gear... 


AX MÀ c. 


* 6 Ib. and 3'5 lb. added to observed consumption for presence of clinker at end of full and half-load trials respectively, 


Cotopleted full - "Ir Completed full-load 


the trials, 


Engineering Co., Gas Engine Co., Ltd., 
Hyde, Ashton-under-Lyne: Birmingham 
near Manchester 
135 8 7:5 
IQ 10 End 
18:57 14°26 15°19 
89:3 126'1 95'25 
5'0 23'5 1450 
84'3 IO2'6 80°75 
204'9 219:8 224'4 | 
9'72 9°74 8°34 
8'5 (E 7 
14 15 16 
los 83:8 75:8 
NE 972 02r 
m 11:88 I0:'86 
~~ 82:0 76:8 
110'25 *82'0 100'5 
I'13 0:84 1'25 
8'43 IO io 
18:57 14°26 15:19 
376 63'0 48'5 
2'0 Fal 4'i 
356 ` 55'9 44 F 
DIY 222 225'4- 
4°36 5°36 4°57 
d. 70:3 80:6 
em 62'7 597. 
- 6°97 7°49 
ss 76:8 Ór'o 
56775 | 49'0 675 
1'55 | O'9I 1'48 
1°26 0:87 1°30 
O'16I 0:372 0'212 


Load on brake velieved 
for gg minutes on full 
load trial due to poor 
gas; engine did not 
stop. Completed half- 

‘load trial without a 
| stop. 


Completed both trials 
without a stop. This 
engine, unlike the 
rest,was not provided 
with water tanks, and 
obtained its cooling 
water divect from the 
MAINS. 


trial without a stop. 
Did not complete half- 
load trial. Uncertain 
as to cause of stop- 
page. Thisisa larger 
engine than the one 
originally entered for 


Total 


diane: and ash collected at the end of the three-load trials = 12]b, 


.. “Two of the plants—the Acme Engine Company and 
the Industrial Engineering Company (large plant) —were not 
subjected to any complete tests. This was no doubt due 
to the fact that the engines had not been properly tested 
before being erected in the test shed, and in consequence 
they stopped running on several occasions owing to defective 
ignition and other causes. 

“The plant supplied by Messrs. Crossley Bros. did not 
complete the full-power trial owing to the producer failing 
to supply gas, and it was compelled to stop at the end of 
8°12 hours. This is greatly to be regretted, as the plant 
was doing good work, and no doubt it could have completed 
the trial satisfactorily but for an error of judgment on the 
part of the attendant with regard to the manipulation of 
the plant. | 

The small plant exhibited by the Industrial Engineer- 
ing Company, after having satisfactorily completed the 
full-power trial, was compelled to stop on the half-load trial 
afser running for 8'43 hours, This was attributed to the 


presence of moisture on the igniting points in the engine, 


but it was practically. impossible to arrive at any satis- 
factory conclusion on the matter. Considering that this 
plant completed the full-power and light-load trials without 
a stop, it is not likely that the stoppage on the occasion 
referred to was due to any defect in the producer, but 
rather to a want of proper attention to the working of the 
engine. 

“There were momentary stoppages on some of the other 
plants, mainly caused by engine troubles. 

With the above-mentioned exceptions, none of the 
plants experienced any real difficulty in running for the 
specified period of 10 hours—in fact, there is no doubt 
that they could easily have worked quite well for à much 
longer time. The amount of attention which these plants 
require is remarkably small.” 

The two accompanying tables show the results of the 
tests, but the following analysis will make them even more 
clear. 

These are hardly calculated to instil confidence in the 
power user, especially considering the very favourable 
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“working” conditions under which these trials were 
carried out—viz : (1) no restriction whatever was imposed 
with regard to the sizə or capacity of the generators-—this 
would probably not be the case if the plants were being 
sold in competition; (2) they were attended by two 
(presumably) skilled men—not the ‘ordinarily intelligent 
labourer only," as usually said to be all that is required— 


even these men failed to keep the plant running in one 


case; (3) the load was provided by brakes, which means 
that it was dead steady throughout the trials—-except 


when it had,to be relieved to prevent the engines stopping, 
or for other purposes. 


under which a gas-engine runs at its best. What then 


would have been the result if the load had been a 


varying or intermittent one, and the plant attended by 
one “ ordinarily intelligent labourer ” 
| | Full-load Half.load 


trial, trial, 
20-b. hip, sets, Sets entered ..... ceret iind O 
" is Sets that satisfactorily completed | 
DURS. ce cevrocte se rm t Er Reb GET an O Uie 2 
8b.h.p.sets, Sets entered ,.... seems A unu. 4 
» m Satisfactorily completed trial.....— 3 wu... 2 


This brings us to another point. It has just been said 
that a dead steady load is the ideal for a gas-engine. How 
often is this met with in actual practice? Very rarely. 
It is often thought by manufacturers that their load és 
dead steady ; but if they could see the readings on a watt- 
meter, if their load were driven by an electric motor, they 
would be astounded at the variations—hence the cases in 
which a gas-engine drive are ideal and economical are very 
few Indeed. Probably the driving of textile mills provides 
the most constant load of any of the large industries. 
In this, as in many others like it, the gas-engine is quite 
unsultable, as steadiness of speed is of such vital import- 
ance, The ordinary gas-engine gives one impulse per 
cylinder every two revolutions ; hence it is easy to under- 
stand that the speed will be at its highest just after the 
impulse, and lowest just before it, and therefore there is a 
very considerable cyclic irregularity, however heavy the 
flywheels may be. Now compare this with the drive by a 
three-phase motor supplied from turbines in the power 
companies’ station. The steam-turbine is rotated by a 
constant jet oi steam—no oscillation or impulse whatever, 
and, moreover, the governiog is of the most delicate 
character, hence an absolutely constant speed. By trans- 
mitting the power from these to the motors by means of 
three-phase current, it, by its very nature, compels the 
motor to revolve at a speed precisely in proportion to 
that of the turbine, hence with absolutely the same 
steadiness. As the motor is applied to the work with 
the minimum of slipping ropes and belts, this steadiness 
becomes of enormous value to the textile world. Where 
electric driving has been in vogue for many years it has 
proved to give an increased output of 5 to 15 per cent. in 
Spinning mills, and 4 to 6 per cent. in weaving sheds, over 
the results previously obtained when driven by double- 
acting steam-engines giving two impulses per revolution 
per cylinder. What would be the output if driven by a 
gas-engine with one impulse in every two revolutions per 
cylinder ! 

Two more points remain—that of capital cost and 
guarantees. With regard to capital cost, it is only neces- 
sary to refer back to the costs taken for a 20-b.h.p. plant 
at the beginning of this article and compare them—viz. : 
suction gas plant, £20 per brake horse-power, and electric 
motor at £3°25 per brake horse-power installed. 

The written guarantees offered by the makers of suction 
gas plants usually refer to the coal consumption ; this is of 
relatively small value, as already shown. The guarantee to 
be obtained (if possible) is the upkeep and satisfactory 
running over a period of years, as is done by most 
suppliers of electrical equipment. 

In conclusion, then, the suction gas plant's sole recom- 
mendation is its low fuel cost, which is of little moment 
when the total and real cost of running is considered. We 


have, then, in suction gas plant a source of power expensive 


to install, of doubtful reliability, and troublesome to work. 


Power production is best in the hands of the specialists 
whose business is to produce it economically and supply it 


“ready made,” 


The dead steady load is the one 


IMPERIAL NOTES. 


NEW ZEALAND. 


City of Wellington —We are indebted to Mr. Q. S. 
Maben for the accompanying statement, which shows the 
continued progress of the undertaking under his able 
management. Although the number of equivalent 8-c.p. 
lamps connected during 1905 shows a decrease compared 
with the previous year, these connections represent a 
larger number of consumers than was obtained during 
1904. Is may be assumed, therefore, that smaller con- 
sumers are now availing themselves more freely of the 
supply. The large proportion of units unaccounted for is 
brought about by the hundreds of small transformers in the 
suburbs, and shortage of meters—two motor circuits being 
unmetered. Allowing for the high price of coal and labour— 
about double what it is over here—the results cannot be 
regarded as other than satisfactory, and we heartily con- 
gratulate all concerned, 


Tur Orry or WELLINGTON ELECTRIC LIGHT AND POWER CoMPANY, 
LIMITED, —OoMPARATIVE YEARLY STATEMENT OF UNITS GENE- 
RATED AND CosTs PER Unit, 1904 anv 1905. 

Increase or 


Totals Totals, " 
1904, 1905, Cecrepem 
Units generated 2 issues 1,674,532 1 919,152 +237,620 
" (Public lighting ..... 162265 164,551 -- 2 086 
Units sold ines lighting |... 1,090,159 1,303,996 +213,837 
Totals .icceceeccuscecersessosserser 1,952 424 1,468 347 +215,923 
Units ured in station and showroom 54,000 52 086 — 914 
Units unaccounted for me.s se aes ss 389 108 411,719 4- 22,611 
Grand totals ... ....—....—. . 1,674,532 1,912,152 +237,620 
Net gain in equivalent 8-c.p. lamps 
during year, new connections, 
reconnections, and extensions— 
less disconnections....—.. s oms o os» o 14,313 12,303 — 2,010 
Total station load in 8-c,p. equiva- 
DIU EEEE TE Der E ANI SILET 96,380 108683 +12 503 
£ £ £ 
-Revenue from private lighting ...... 28 391 52,160 4-4, 569 
ii public lighting ...... 3,965 4 210 4-245 
Gross revenue uses ca mme . £32356 £36,970 +2£4,614 
Cost of production ....... eee 11,192 12,958 +1 766 
Maintenance ...-. nemen 2 515 2 648 -+ 885 
WorksooBb.n.eeeeeeeesss 13505 15606 +2,101 
Management u. sa s ms o ss oom © wo o ma o ers o o è ó 252 5,452 -+199 
Total cost... .......—... bomi £16,751 819.048  --£$2 500 
Netrevenue...s.e mem erem £15,618 £17,931 +-£2,515 
Average prices obtained— 
Units sold ...-.ele mM 6°20 wr 6:042... — 716 
Private lighting wn .esecccrmen em 6°25 soeone 6°029 omron — — 28 
Public lighting .ncmcersecernce 586 omen G15 2. +29 
Costs per unit sold— 
do ge "—————————Á tee eel: emia ae OO 
Oil, water, and sundries... ... ...... WV. m CAO ewe 4°01 
Station Wages se sme ems eas o s-t eis rnm "BQ e 15 wana  -'06 
Produstion cescerrerseremremecrcme Add us O12 om — ‘02 
Maintenance s su sot eue o or nas man » w 46 .... 4B ..- -—'08 
Works oost censes 260 corer 255 woe — 0b 
Management, efe.... nere "OL cee 756 reer  —'05 
Total COBb. msomi nes omi oma iem 2L FIL mee 
Net revenue per unit mes. mom mmem 2°90 .... 2'08 ...—-  —'06 
SOUTH AFRICA, | 
Harrismith, O.R C.—Although it became a household 


word during the late war ia South Africa, Harrismith is in 
reality little more than a village. How entirely its import- 
ance was strategic may be gauged from the population, 
According to the latest information to hand this is 3,500. 
So far as electricity is concerned, however, nothing is too 
small in South Africa. Had gas competition to be con- 
tended with the case might be different, bat, speaking 
generally, electricity has a clear field, and is winning 
accordingly. In Harrismith we have a good example of 
small town supply. The works belong to the Corporation. 
They were designed by Messrs, Mordey and Dawbarn, aud 
the resident engineer is Mr. W. B. Brady. The system 1s 
single-phase alternating current (50 periods) with a primary 
voltage of 2,000. Supply was commenced in September, 
1904, and is given at 200 volts from a three-wire secondary 
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network, having a pressure of 400 volts across the 
outers. The charge per unit has recently been 
reduced from 1s. to 9d. In the bollerhouse at the 
generating station there are at present installed two 
vertical tubular boilers worked at 100lb. pressure, and 
burning Natal coal, besides the necessary complement of 
feed-pumps (Worthington), etc. The engine-room equip- 
ment comprises two 80-kw. and one 25-kw. Howden-Mather 
and Platt direct-coupled steam alternators. Thus the total 
capacity of the plant is 185-kw.—not bad in the circum- 
stances. The switchboard was supplied by Messrs 
Crompton and Co, Limited. 

With regard to the outs'de work, all the cables were 
manufactured and laid by the British Insulated and Helsby 
Cables, Limited. The concentric, paper-insulated, lead- 
covered, high-tension feeders are laid in bitumen in earthen- 
ware troughs to four transformer klosks. On the other 
hand, the low-pressure mains are laid direct in the ground, 
being of the triple-concentric, paper-Insulated, lead-sheathed 
type, protected with a jute serving. Arc, Nernst, and 
ordinary incandescent lamps are used for street lighting, 
and there are upwards of 140 private consumers connected 
to the mains. The undertaking represents a total capital 
expenditure of about £16.000. 

Mr. S. L. Faithfull, whose portrait we reproduce herewith, 
superintended the erection of the station. After two years’ 
training at Finsbury Technical College and three years in 
the shops at Wolverhampton (T. Parker Limited and 
E.C.C.) and London (Rawlings Bros.), Mr. Falthfull joined 


MR. 8. L, FAITHFULL, 


the staff of the Bournemouth Lighting Company, under 
Mr, E. W. Ingram, as shift engineer, and subsequently as 
mains engineer. He was then appointed resident engineer 
of the British Continental Electricity Company in Italy, 
and went to South Africa in 1901. 


CONDUIT WINDINGS FOR ELECTRIC 
INSTALLATIONS.* 


BY MR, L. M. WATERHOUSE, 


After some preliminary remarks and a review of the 
different stages of electric wiring, Mr. Waterhouse 


expounded two distiacb problems which the wiring 


question at present presents. He said that either they 
started on the basie of uninsulated cables run on stone 
insulators, through glazed earthenware, vitreous, or glass 
tubing, and placed out of harm’s way; or on the basis of 
well-insulated cables ran in metallic conduits, looking to 
these only for the convenience of the runs throughout a 
building, and to the mechanical protection that they afford 
to the cables. Tho former kind of construction had never 
made any headway in this country, but for low-voltage 
work there certainly was something to be said in its favour. 
With the present tendency of higher voltages, and taking 
into consideration the inquisitiveness of the age, it would 
seem difficult in the modern building to place the circuits 
safficiently out of harm's way, and the authorities would 
not be prepared to experiment as to what the critical 


* Abstract of a paper read to the National Electrical Oontractora’ 
Association in London on Feb, 20. 


height was to be. Before coming to steel and iron conduits 


he touched upon the question of lead-covered cables, and 


said that, if we were to judge by the survival of the fittest, 


we should not have to look in the direction of lead sheathing 


for the best method. 


Starting on the basis of a well-Insulated cable, the main 
function of a metal conduit was to provide the necessary 


channels or runs throughout a building, and to protect the 


enclosed circuits from mechanical, chemical, and electro- 
lytic damage. The light steel tubas, which, he thought, 
fulfilled these requirements, run from about 20 gauge in 
the in. to 16 gauge in the 2in. It was found practically 
impossible to screw them, on account of the longitudinal 
seam running through them, and also because there 
was not sufficient thickness of metal in the wall 
to permit of a reasonable depth of thread, which 
would yet leave the tube mechanically strong. It 
was generally taken that the light-gauge socket-joint 
tubing under all ordinary conditions afforded complete 
metallic protection against light nails, panel pins, and tin 
tacks ; moreover, it had the undeniable advantage that its 
interior surface was of the smoothest possible description. 
There was no chance whatever, owing to the process of 
manufacture of these tubes, that the slightest burr or other 
obstruction could exist. Moreover, the diameter, and 
therefore the cable capacity, was the same at every point, 
and such tubes could be made with a degree of accuracy 
which was impossible of attainment with welded gas-tubes. 
That exactness of diameter was a very important thing, as 
these tubes were used in combination with fittings having 
a bored socket, the depth of the bore being usually equal 
to or exceeding the diameter of the tube, and it was most 
essential that the tubing should be socketed well home in 
the fitting, and so fixed in position ; and the importance of 
having a perfectly tight fit could be seen at once. One of 
the principal causes of failure in connection with socket-joint 
tubing was undoubtedly due to carelessness in measuring 
up and not allowing auffielent length to allow the tube to 
socket well home in the fitting, and insecure fastening 
of the tubes subsequently. The consequence was that the 
conduit became detached from the fitting, and was actually 
supported by the circuit wires which its function was to 
protect. That would almost invariably lead to abrasion of 
the insulation, resulting in short-circuits, and possibly 
in fire. 

An inspection of many installations all over the country 
enabled a few instances to be given of what might be con- 
sidered the most dangerous examples of defects in conduit 
wiring. The majority of these were found under floor 
boards, where the workmanship was most readily concealed, 
There was frequently no attempt made to put in a tee- 
piece or even an insulating bush for protecting the insula- 
tion. Furthermore, the saddles or other holding-down 
deviees were very sparingly used, and there was often con- 
siderable tension on the tube, which very soon abraided the 
insulating covering. On terminal points the wires were 
similarly drawn down from the unprotected end of the 
conduit run, and there was no attempt made to finish off so 
as to protect the insulation going through plaster. A 
frequent source of trouble was due to the indiscriminate 
use of conduits and fittings of different manufacture, which, 
although nominally made to one standard, were, when the 
great accuracy which was really necessary in boring was 
considered, certain to differ sufficiently to make the fit a 
very unreliable one; moreover, it was only natural to 
suppose that some manufacturers were more exact In their 
gauges than others. It was to the advantage of all that 
contractors should exercise reasonable supervision, especially 
with regard to concealed work, and that the undoubted 
advantages of the socket-joint system for rapid work should 
not be abused. 

Light-gauge steel tubes, in common with all metal 
conduits, suffared to some extent from condensation, and 
in certain situations were acted on by acids and alkalies 
found in certain kinds of plaster, and especially in concrete 
where unwashed sea sand had been used. Unfortunately, 
chemical action was not readily got rid of, but it could be 


guarded against in the great majority of casos, Heavy- 
gauge steel conduits in most general use in this country 


varied from about 16 gauge in the gin, to 14 gauge in the 
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2in. size. The manner in which these tubes were con- 
structed was either by rolling or drawing through dies, 
and brazing or welding the seam, or by drawing or rolling 
the tube by successive processes, both hot and cold, from a 
solid ingot of the metal. These tubes were commonly known 
as brazed, welded and solid drawn or seamless, and, naturally, 
owing to the quality of the material and the expensive pro- 
cesses involved, the last was considerably the moat expensive. 
With regard to welded tubes, it could at once be said that 
the heat necessary for the production of an efficient weld 
was injurious both to the internal and external surface 
of the tubes, and also to the maintenance of a uniform 
diameter. Moreover, welded tubes had to be made heavier 
than was elther necessary or convenient for wiring purposes, 
and were subject, if the material was not homogeneous, to 
blistering and flaking, which caused serious trouble with 
the rodding process, and the interior surface of any welded 
tube could never approach to the ordinary rolled, brazed, 
or solid-drawn tube for smoothness and entire absence of 
burrs, fins, and other obstructions. Solid-drawn or seam- 
less tubes were made by processes which differed somewhat 
in detail, but they usually started with a square or circular 
billet of soft iron. The first two or three operations of 
rolling this down and making a tube of it were done at a 
white heat; the furtber processes in drawing down to 
smaller sizes were accomplished cold on powerful draw 
benches. Another grade was that which was commonly 
referred to as insulating conduit, That material was first 
Imported from America, and consisted of an impregnated 
papier-maché or bitumenised paper pulp tube. To afford 
mechanical strength in its next stage it was brass cased, 
but in its present state it was covered by or inserted into 
a welded iron tube, and was known as steel armoured. Some 
similar material to that was also in use on the Continent. 
Insulated conduit had never found very much favour in 
this country. 

Mr. Waterhouse then dealt with some points in the 
conduit wiring of installations. The risk of fire, he said, 
would remain just so long as they continued to permit the 
use of gas-pipes of the compo description. Continuity and 
earthing were advisable on high-voltage work, from the 
point of view of protection from danger to life, but were 
really very little safegard against fire risk, unless care was 
taken to keep metal conduits spaced apart from such gas- 
piper, and from any metal work in connection with them. 
Earthing wires should be of ample sectional area to Carry à 
main current without dangerous heating. He thought it 
most desirable that conduits should be entirely insulated 
throughout a building, as, if it were possible in prastice, 
it would at once remove the only real cause of uncertainty 
connested with the use of metal conduits. With regard to 
a report on fires having an electrical origin, during tho 
three years 1902.3-4 33 fires were reported, which worked 
out at one fire per 900 installations, and showed how 
essentially safe electric lighting was, Of these electrically- 
caused fires, one ‘half, 15, were due to the melting of 
compo gas-tubes, where metal-sheathed cables were used. 
Eight of these jobs were carried out without being properly 
earthed, and seven were properly earthed. From that it 
might be deduced that continuity and earthing alone did 
not, a8 was commonly supposed, safeguard against fire. 
There were many thousands of socket-joint installations 
erected during the last eight years which were today 
working very satisfactorily, but these had been erected 
without any attempt being made to secure continuity of 
bonding, and consequently they were not intentionally 
earthed. The Institution of Electrical Engineers in their 
wiring rules did not demand continuity and earthing in 
jobs where the voltage of supply did not exceed 250 volts. 
Their rule dealing with Rule 12 was important: " Con- 
ductors conveying currents ab pressures exceeding 250 


volts must be completely encased in metallic sheathing or | 


tubing efficiently connected to earth, and such sheathing 
or tubing must be electrically continuous throughout its 
length." The latter part was rather superfluous, for a run 
of tubing to be efficiently earthed must of necessity be 
continuous, They could draw the following deductions 
from that rule: (1) that metallic sheathing continuous and 
earthed was the only method permissible with conductors 
on high-voltage work; (2) that it had not been deemed 
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expedient to prohibit the use of socket-joint tubing on 
voltages below 250 volts. 

The materials which were required for the equipment of 
a conduit installation on the most satisfactory lines were as 
follows: A flexible stranded copper cable of high con- 
ductivity, where the necessary flexibility was secured by 
obtaining the required cross-section, by using a large 
number of relatively small wires ; a dielectric of pure and 
vuleanised rubber of high and lasting insulation properties 
which should not unduly inerease the diameter of the cable; 
a conduit of even diameter and smooth bore, of ample size 
for drawing through the various circuits, made electric illy 
continuous by means of screwed threads or other devices 
of sufficient thickaess of wall to take the electric thread 
without unduly weakening it. The material should, 
further, lend itself to reasonable bending, but, on the 
other hand, it should not be soft enough to allow the 
penetration of a nail. Fittings and accessories of malleable 
iron designed for the reception and drawing through of 
cables, with smooth interiors and watertight covers. These 
fittings should be distributed at convenient points to admit 
of drawing through the circuits without difficulty. 


THE COST OF ELECTRICITY PER UNIT FROM 
PRIVATE ELECTRICAL PLANTS. 


The above title is that of a paper by Wilson Hartnell, 
M.I E.E, read on Feb. 15, 1906, before the Leeds Local 
Section of the Institution of Electrical Engineers. We 
have read the paper with considerable interest, for the 
author has investigated the cost of generating a unit of 
electricity in a number of test cases, and has tabulated the 
results in a form which led us to hope that some instruc- 
tive comparisons might be made. We published an article 
last week in which the cost of producing a unit, as measured - 
at the station terminals, was fully discussed, and we were 
able to show in tabular form the actual cost of generation 
per unit during the year 1905 in the supply stations of the 
large London companies. With these figures before us, 


we have studied Mr. Hartnell’s paper, and we are afraid 


that his observations, the accuracy of which we do not 
question for a moment, have been presented in a form 
whieh is likely to be wholly misleading, and, therefore, 
detrimental to the industry which he is wishful to serve. 
At the outset the author explains that the paper ‘does 
nob consider the purpose for which electricity is required, 
whether it be for power, for lighting, for electro-chemical, 
or for any other purpose; nor are the advantages or dis- 
advantages of electricity as compared with other means of - 
obtaining the desired result here considered; nor is any 
comparison intended to be made when the cost of electricity is 


supplied by a public company.” (The italics are ours ) These 


are cryptic sentences, especially the last, bat our complaint 
is that the writer, having indicated a wide range of 
important subjects that are not to be considered, fails in 
the remainder of the paper to state what he is considering 
at all. We are afraid that others may wilfully attach a 
value to his figures that he modestly does not claim for 
them himself, in which case it would seem a pity that the 
results were published at all. 

In the paper the word “cost” is used in a “restricted 
sense," and “total cost of supply means all the expendi- 
ture incurred (or to be incurred), which might have been 
(or might be) avoided had electricity been supplied from 
without." All distributing costs are thus ignored, and 
units exelusively used over the power plant are deducted. 
So far so good, and as our figures were based on similar 
principles, the costs per unit, one would suppose, should be 
directly comparable. 

The author divides his cost per unit into (1) capital 
outlay, (2) capital charges, and (3) operating charges, and 
having explained that the unit of quantity used is a kilo- 
watt-hour, he finally gives the cost in pence per unit per 
hour. We object to the plan of lumping capital outlay and 
capital charges together as “cost,” while a kilowatt-hour 
per hour is new to us, and suggests acceleration. But we 
will not quarrel with Mr. Hartnell over these small points, 
which are relatively unimportant as compared with the 
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tabular results which form the bulk of the paper. The 
first example given is a flour mill of medium sizə with 
a 12-kw. dynamo in the basement. The maintenance of 
this noble machine is £1 per annum. It is driven from à 
eountershaft, and “the extra coal” burnt in its honour ''1s 
said to be undiscoverable.” There are no instruments for 
measuring its output, and yet Mr. Hartnell solemnly states 
that the cost per unit per hour is ‘25d. (or 1d.)" Here 
is a mystery for elucidation, but the solution is simple. 
The author assumes the coal at 60 tons, estimates the 
output at 35,000 kilowatt-hours, and, having thus invented 
the only two items that materially affect the result 
(maintenance is £1 and attendance is ignored), serves up 
the cost per unit to two decimal places and naively points 
out that the 12-kw. machine aforesaid involves no outlay 
for land or buildings. 

We cannot protest too strongly against this improper 
manipulation of figures, for the result obtained is not 
only without value: it is utterly misleading. A mill with 
line shafting so ruinously inefficient that the extra coal 
burned in running a 10-h.p. machine continuously is 
swamped amidst the general waste, can only be regarded 
by an electrical engineer from one point of view. The 
whole power transmission plant should be scrapped in 
favour of electric driving with cheap power, either generated 
in a works plant or drawn from the mains of the nearest 
power company. The performance of a small lighting 
dynamo in the basement, which may serve admirably for 
lghting the building, has nothing to do with the important 
question of “ The Cost of Electricity per Unit,” which the 
author of the paper has set himself to discuss. The users 
of electric power, who in many cases have not the smail 
amount of knowledge requisite to detect the fallacies in 
Mr. Hartnel/'s arguments, will get hold of the figure 2d. 
per unit and draw wrong deductions, and the gentlemen 
who find a pleasant occupation in belittling electricity will 
seize upon statistics of this sort for purposes of promiscuous 
ridicule. 

Passing over nine further cases in which the output 
per annum is estimated, we come to an ironworks with 
four 150-kw. dynamos (Mond gas as prime mover) in 
which the output was actually measured over a period of 
nine weeks. 

In the following table we compare Mr. Hartnell’s figures 
with the results obtained by the Metropolitan Electric 


Supply Company, the South London Company, and the. 


County of London last year. 


GENERATING Costs PER UNIT IN PENCE. 


| 
County | South 


SI. : 4 Monwa 
— ectric 0 our dyramos, 
Supply. | London. London; 150 Es: 
Coal ecreis]. DA "810 '615 |Ooal .—..... 16 
Oil, water, eto. seme} .'082 '088 ‘005 (Stores and 
| sundries... ‘Ol 
Wages eese ‘LOS ‘158 ‘067 
Repairs and  mainte- Maintenance 
NABO omeia i '127 '010 '081 and super- 
Management, legal, intendence ‘17 
and insurance........ '218 142 072 
Depreciation at 4 7..| 412 "07 | ‘180 ([nterest and 
depreciation ‘02 
Rent, rates, and taxer} ‘158 186 027  Rtes, ete., 
—————|—————j——-——-| assumed... ‘18 


Total 6,000 € ort 9-994 P990 o-o 1 419 1 '$11l 1 ‘047 ————0 s 54——-— 
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These results are somewhat unexpected. In an ironworks 
coal would natural be very cheap, and Mond gas is, 
doubtless, a very efficient medium for utilising it to the 
best advantage. None the less, it is interesting to find 
that, while four 150-kw. dynamos generate a unit of elec- 
tricity with an expenditure of ‘16d. on coal, nevertheless, à 
huge, well-equipped, modern station like that of the Metro- 
politan Electric Supply Company has to spend °35d. for the 
same result. 

In an article elsewhere in this issue it is shown that the 
interest and depreciation on a suction. gas plant may be 
safely put at ‘741. per b.h.p hour, or about 56d. per unis. 
It would seem, therefore, that Mr. Hartnell's figure of 02d. 
is remarkably and unaccountably low. An explanation as 
to how he estimated this would have been valuable, 


The load factor—i e, the average 24-hour load expressed 
as à percentage of the maximum kilowatts demanded— 
should be a good one in an ironworks, as compared with 
that of the Metropolitan Electric Company (17°6 par cent.), 
but this most important factor, which has such a pre- 
dominant effect upon costs per unit, Mc. Hartnell ignores 
altogether. He states that the time of running is 4240 
hours, but as there are only 1 512 hours in nine weeks (the 
period of the test) we are completely at à loss to under- 
stand what Js the significance of this figure. 

Of the 12 examples given in the paper, the output was 
only measured in the case which we have given, and the 
author might well have spared himself the trouble of pre- 
paring the tables at the end of the papor in which he 
assumes fresh values for depreciation and fuel, and shows 
the percentage effect of these upon the figures that he has 
already fallaciously deduced from previous assumptions. 


THE NATIONAL PHYSICAL LABORATORY. 


The annual meeting of the General Board of the National 
Physical Laboratory took place at Busby House on Friday, 
March 16, with Lord Rayleigh in the chair. The report of 
the executive committee, which was approved for presenta- 
tion to the Royal Society, contains an interesting résumé of 
the work accomplished in 1905, together with an outline of 
proposed researches in 1906. 

One of the principal achievements last year in the 
physics department was the completion of the British 
Association ampere balance, designed by Prof. Ayrton and 
Mr. Mather, with determinations of current in absolute 
measure by means of it. Convection currents arising from 
the heated coils, electrostatic effects, and other small 
difficulties that cropped up have now been successfully 
overcome, and the scheme at present in operation enables 
a complete determination of current to be made in about 
30 minutes. It is satisfactory to note that an instrument 
of this nature, enabling current strength to be determined 
in absolute measure with an error unlikely to exceed a few 
p:ris in one hundred thousand, has now been perfected. 
Experlments have been made with a view to obtaining a 
satisfactory specification for a silver voltameter, and the 
results, it is hoped, will be published shortly. In con- 
nection with standard cells, a paper was read on the 
preparation of a cadmium cell before the British 
Association in September, and an appeal has been 
made to all interested in the work to set up 
cells in the manner suggested by the British Associa- 
tion’s report (1905), and submit them for comparison with 
the standards of the laboratory. The question of. resistance 
standards has again received attention, and those of mercury, 
manganin, and platinum-silver have been inter-compared 
during the year. The results indicate permanence of the 
mercury standards, an increase in value of some of the 
manganin and small variations in those of platinum-silver. 

In the general measurements division it is interesting 
to note that the Ewing permeability bridge has been 
adapted for testing samples of cast iron and other materials 
of permeabilities widely differing from that of the soft-iron 
rods usually supplied with it as standards. For this purpose 
a number of standards of tubular shape were prepared, thus 
covering a wide range of magnetic quality, and with the 
aid of these a series of determinations for nickel steels 
were successfully carried out, A research upon the 
magnetic properties of chilled cast iron gave results 
corroborating those of Mr. Peirce, of Harvard University, 
and showed that for many purposes magnets of this iron 
may replace tbose of the much more costly maguet steel. 
An apparatus for testing sheet iron under very high 
magnetising forces has been designed, and, in view of 
the very high flux densities now being employed in 
armature teeth, it is hoped that the results obtained 
will be of considerable commercial value. The zero 
creep of galvanometers has long been a source of 
inaccuracy, and experiments with the object of obtaining 
galvanometers free from this error have been successfully 
made. The laboratory now possesses a moving-coil galvano- - 
meter of constant sensitivity which may be deflected for 
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a whole day and yet show no displacement of zero. 
Researches that have been made upon the dielectric 
strength of various insulators, and the distribution of tem- 
perature in field coils and transformers, have afforded 
D data which should prove of considerable technieal 
value. 

In the metrological division two investigations of great 
importance have been carried out for the Engineering 
S:andards Committee. With a view to standardising engi- 
neering work the committee desired to know the difference 
in dimensions between a shaft and a hole in which the 
shaft is intended to run, and the tolerance on cylindrical 
work actually found in modern practice. A number of 
the most important engineering works in the country very 
kindly agraed to co-operate, and Mr, Altwell visited their 
works and made a long series of measurements on shafts 
and holes. The result is embodied in a report which will 
be published and is now under the consideration of the Screw 
Threads and Gauges Sub-Committee of the Enginscring 
Standards Committee. The other inquiry is a similar one 
in connection with screws, and in both these cases the 
laboratory has been able to co-operate in a striking manner 
with manufacturers. 

In the metallurgical division the nickel-steel research 
has been concluded, and good progress has been made with 
= investigation into the properties of alaminium-copper 
alloys. 

In the chemical department Dr. Caspari has continued 
his work on the chemistry of the hydrocarbons of gutta- 
percha, balata, and caoutchouc, undertaken for the India 
Rubber, Gutta Percha, and Telegraph Works Company. 
It is satisfactory to note that during 1905 the work of testing 
instruments and apparatus has substantially increased. For 
example, the total number of tests classified under the 
bead of electricity and magnetism is 927, as against 415 in 
1904 and 195 in 1903. On the other hand, the number of 
incandescent lamps tested shows a dacrease, owing to the 
fact that in 1904 an extensive investigation in connection 
with these was made for the Admiralty. 

The director attended a conference at Berlin to consider 
the recommendation of the Electrical Congress at Ss. Louis 
as to the fundamental electrical units, and the following 
resolution was passed : "In view of the fact that the laws 
of the different countries in relation to electrical units are 
not in complete agreement, the conference holds it desirable 
that an official conference should be summoned in tke course 
of a year with the object of bringing about this agree- 
ment.” Accordingly steps are being taken to summon 
such a conference in London, probably in October of the 
present year. | 
~~ The work suggested for 1906 includes the determination 
of the electro chemical equivalent of silver. A form of 
voltameter which is satisfactory in use, and easily repro- 
duced, will first be sought, and the current will be deter- 
mined in absolute measure with the aid of the ampere 
balance. Some experiments will be made on new terminals 
for mercury standards of resistance, and the work on 
standard cells will be continued. Experiments on resistance 
slloys and standard coils have also become necessary, owing 
to the considerable changes in value which have resulted in 
the wire standards of resistance of the laboratory, and a 
new method of integrating a current over a long period of 
running in connection with the testing of electrolytic and 
other ampsre-hour meters will probably be investigated. 

The installation and equipment of the electrotecanies 
department in the new buildings will occupy much time 
during the year. A large amount of apparatus will require 
to be constructed, and there is much to do in fitting switch- 
boards, running leads, and adjusting the appliances for test 
purposes. In addition there are two important inquiries 
demanding attention. The first of these, it is suggested, 
should be undertaken jointly with the Engineering 
S:andards Committee, and relates to the conditions of test 
‘to be applied to high-voltage machinery. It is required 
to determine  whetber a dielectric thas has been 
tested by the application of a high voltage insuffi- 
cient to pleree it is thereby rendered less strong 
to resist the pressures to which it is ordinarily subject. 
The second inquiry is of great interest, and relates to the 
alleged effects due to the formation of oxides of nitrogen 


in high - tension machinery. In addition to these, an 
investigation into the alloys most suitable for standards . 
of resistance will be conducted, and experiments in con- 
tinnation of Mr. Rayner's researches on the distribution of 
temperature in field coils are in progress with the co-opera- 
tion of Messrs. Crompton. It is proposed still further to 
investigate the relation between light standards used in 
America, Germany, and England, and a batch of standardised 
incandescent lamp: is expected from the testing laboratories 
in New York for the purpose of comparison with the 
EKoglish unit. 

We are glad to learn that the financial position of the 
laboratory is eminently satisfactory, and that the Chancellor 
of the Exchequer has announced his intention of increasing 
the support that had been originally contemplated, 


FORTHCOMING EVENTS. 


FRIDAY, MARCH 28. 


Royal Institution, —At 9 p.m,, ''Imperial Defence,” by Harl 
|^. Roberta. 


Physical Society.—At 5 p.m., '' Unilateral Electric Conductivity 
over Damp Surfaces,” by Prof, E, T. Trouton ; ''The Construc- 
iion and Use cf Oscillation Valves for Rectifying High-Frequency 
Currenta,” by Prof. J, A. Fleming ; ‘‘ The Use of the Oy mometer 
for the Determination of Resonance Carves,” by Mr, J, B. Dyke. 


SATURDAY, MARCH 24, 


Tramways and Light Railways Association.—At 1 p.m., trip 
over Aylesbury and Chisham lines and visit to Neasden power 
station, Special train from Marylebone Station, 1 p.m. 


Institution of Electrical Engineers.-—Studente' visit to Board of 
Trade laboratories, 
Monpay, MARCH 26. 
Society of Arts.—At 8 p.m., Cantor lecture, ' Fire, Fire Risks, and 
Fire Extinction,” by Prof. V. B. Lewes. 
WEDNESDAY, MARCH 28, 


Society of Arts — Ordinary meeting, ''Coal Oonservation, Power 
Trensmission, and Smoke Prevention," by Mr. A. J. Martin, 
M.I C.E, 
Institution of Electrical Engineers (Students' Section), —At 
7.30 p.m., ‘' Electrical Ignition,” by Mr. M, G. Tweedie, 


THURSDAY, MARCH 29. 


Institution of Electrical Engineers, —At 8 p.m, adjourned 
discussion. . 
FRIDAY, MARCH 380, 


Electro-Harmonic Society.—At 8 p.m., smoking concert at King's 
Hall, Holborn Restaurant, 


Royal Institution —At 9 p.m., '' Recent Progress in Magueto- 
Optics,” by Prof, P. Zeeman. 
SATURDAY, Marcu 51. 


Royal Institution. —At 3 p.m., ' The Corpuscular Theory of Matter," 
by Prof, J. J. Thomson. . | 


APPOINTMENTS VACANT. 


Chief Lectureship in Electrical Engineering, Croydon Poly- 
technic, Applications to Mr. James Smy:h, clerk, Educatioa Office, 
Ka: hsrice street, Croydon, by March dl, 

Out Erector to take charge of electric crane installations, Apply 
to R. E., Electrical Engineer Office, See advertisement, 


THE ELECTRICAL ENGINEERS, RE. (VOLS). 


Orders for week ending Mareh 81. 


Monpay, Maron 25.—" A” Coy.—Reoruits’ infantry drill. 6 p.m. 
| Technical instruction, 7 p.m. 
TozspAv, Maron 27. —' B" Ooy.—Racruits’ infantry drill 6 p.m. 
; Technical instruction, 7 p.m. 
Medical examination, 7 p.m. 
WEDNESDAY, Marcu 28.—''A Badge” examination for C" & " D" Coys. 
THURSDAY, Marcu 29 —''O” Coy.— Recruits’ infantry drill, 6 p.m. 
Technical instraction, 7 p.m. 
FRIDAY, Maron 30.—'* D " Coy.— Recruits’ infantry drill, 6 p.m, 
Technical instruction, 7 p m. 
SATURDAY, Marcy 31, —'! O ” Coy.— Week-end instruction (Birming- 
ham detachment), 


J. H. S. Pumara. Oaptain E E., 
- for Q.O, E. E. E, E. (Vols.). 
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ST. PANCRAS. 


The municipal electrical engineer has long had to hear 
such criticisms as '* We are faced with vast borrowed 
expenditure upon plant which is likely to be worn out or 
out of date before the borrowed money is repaid.” This 
and similar phrases form a kind of shibboleth easily 
uttered, not so easily refuted, but, when fully examined, 
found to be merely empty verbosity, tending to deliberate 
falsification of actualities. Modern electrical engineering is 
the evolution of the last quarter of a century. We date its 
inception to the year 1881. Mr. Garcke, in his contribution 
to the Times of March 21, says: “The outcome of this single 
Act of Parliament (1882) was to put a stop to electrical 
enterprise In Great Britain for a period of about eight years. 
Engineers, manufacturers, and capitalists had been ready 
and anxious to begin work in 1882, but they were able to 
do practically nothing until after an amending Act was 
passed in 1888.” While we do not quite agree with 
this statement, we do agree that for some reason or other 
electrical enterprise was more or less in abeyance till 
about the year 1890, and it would, in our opinion, have 
remained in abeyance till now had not the municipalities 
entered the field with enterprise and energy. The capitalists 
would not and did not support companies unless the con- 
ditions were absolutely favourable, There was not, and 
never has been, a single company successful when the 
conditions were like those of ordinary competing businesses. 
Electricity supply, elther for lighting or power, or both, is 
and always has been of the nature of a monopoly or seml- 


‘monopoly, and the ordinary laws of business have to be 


modified accordingly when discussing these questions. The 
assumption that ordinary business rules and regulations 
hold good is entírely wrong, and those whose arguments are 
based on such an assumption usually intend to mislead. 
The Legislature long ago understood something of this 
phase of the question; hence, monopolists in gas were 
restricted to certain percentage profits. It does not matter 
one iota that Acts of Parliament are easily overridden, the 
intention of Parliament was to restrict the craving and 
grasping of the monopolist. Two things then proved 
powerful factors in early electrical legislation: (1) the 
position of the gas monopoly ; (2) the desire to more 
effectively safeguard the user. From 1875 to 1895—a 
period of twenty yeare—electricity had to prove its capa- 
bilities. From 1875 to 1882 the pericd was one of unrest. 
The supporters of electricity did all they could to inflaence 
the public. Experiments, successful and otherwise, were 
carried out, and gradually there came to be an almost 
universal accord as to the advantages of the new 
illuminant. The history of the success of electricity can 
hardly be better shown than by the records of the 
work at St. Pancras. In 1874 St. Pancras was lighted 
by gas. There were 3,296 lamps and the total cost 
was £17,218, or, say, £5'22 each. We know not why, we 
care not why, but assume that electricity was in the air, 
and the cost of lighting went down while the number of 
gas lamps went up till 1891, when there were 4,480 lamps 
and the cost was £14,298, or about £3°2 each—a drop of 
£2 per lamp. What caused the drop? As we say, we 
know not, we merely assume, After 1891 electricity 
begins to come in, and increasingly till 1905, wben we 
get 2,068 gas lamps, costing £7.8C4, or, say, £3°8 each; 
also, 755 ares, equivalent to 3,397°5 gas lamps, but which 
have displaced 2 867 gas lamps. Assuming these gas lamps 
had been retained and the cost per lamp the same, 
the cost of the gas lighting would have been £18,698, 
The aetual cost of the combined lighting is given as 
£19,707, or £1,009 more, Is this extra expense justified ? 
There are 2,967 gas lamps displaced by the equivalent 


of 3,597'5 gas lamps, or an increase of 530 gas lamps. 
Now, 530 gas lamps at £3°8 each is £2,014, so, as a 
matter of fact, if the streets of St, Pancras were lighted 
by. gas at the present price, assuming the light no more 
than would be given by such gaslights, the cost would 
be £20,712. Thus with the present system there is a 
saving of over a thousand pounds. If these figures are 
correct, the St. Pancras Council is certainly not rushing 
the ratepayers, as the Standard would have us suppose, but 
ls actually giving the light for less than it would cost for 
the equivalent number of gas lamps. But the Council 1s 
dolng much more, for it professes that the standard of 
light with the arc lamps is about eleven times greater 
than with the equivalent gas, so that all this extra 
light is given for nothing. We think there figures 
settle the question of the comparative cost of lighting 
by gas or electricity so far as St. Pancras is con- 
cerned. The other question we desire to discuss is 
that contained in the quotation from the Standard at 
the beginning of this article, It is so customary to 
talk about obsolete and antiquated plant that hearer or 
reader, unless he knows, assumes the statement to be 
correct. Usually the speaker uses a stereotyped expres- 
slon, and is as ignorant of what he is talking about as 
most of us are of runes. The portion of an installation 
that in the ordinary sense can get antiquated is hardly or 
never more than a quarter of the whole. Land does not 
geb antiquated, nor do buildings, nor mains. It is assumed 
that engines and dynamos may, but in many cases the 
assumption is not warranted. However, take the case of 
Ss. Pancras, and there are plenty similar, Loans have 
been contracted from July, 1890, to March, 1904 (and 
later, but that is the last date in the 1904 accounts). 
Are we to assume that with all the talk during the 
past ten years about antiquation any responsible engineer 
worth his salt would instal machinery that was likely 
to get antiquated before it was worn out, always barring 
any wonderful discovery. St. Pancras had spent to 
March 31, 1905, the huge sum of £484,138, 5s, 1d. It 
had repaid £46,624, 19s. 10d., so that we ought to 
assume that value of plant to have become antiquated or 
worn out. Not only had St. Pancras repaid £46 624, it 
had accumulated a profit of £76,801. 10s, 11d., whicb, if 
necessary, could have been used to replace antiquation, 
and, in fact, a part of it has so been used. This cash is 
more than one quarter of the whole capital—7.c., more than 
sufficient to replace the whole of the machinery liable to 
 antiquation—yeb the station is kept efficient out of 
revenue so as to cope with an ever-increasing demand, 
and all the time it must not be forgotten that interest 
has been compulsorily paid. Out of the 19045 
profit, £3,000 is to be used in relief of the rates. This 
means that public lighting, so far as the electric part of it 
is concerned, cost £3,000 less than appears in the accounts. 
Probably it will be suggested that such a satisfactory state 
of things ought to lead to a reduction in price, That is 
jast what happened. In 1904 the accounts were good and 
prices were lowered, so that private consumers paid less 
during the year by £4,757 and public consumers by 
£2,779. We are far from saying that every station can do 
as well as Sc. Pancras, but we do say that the authority of 
a station conducted as this is should not be condemned by 
a political newspaper, which, in the nature of things, is not 
conversant with a highly intricate subjact. 


District Railway.—Serious delay was again caused on the District 
Railway yesterday morning shortly after seven o’clock owing to a 
carriage jamping the rails between Aldgate East and Mark-lane, 


- Passengers travelling westward had to get out at Aldgate East from 


gtations down the line. 
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CORRESPONDENCE. 


* One man’s word is no man's word, 
Justice needs that both be heard.” 


RENEWABLE TRAMWAY RAILS. 


SIR, —Ia the Zlectrical Engineer for Feb. 16 I notice the 
Romapac system of tramway construction, but I believe the 
particular form of girder and renewable rail is old, and to 
my mind open to serious objections, 

Many years ago I designed and showed to several tram- 
way people a system of my own having all the advantages 
of the Romapac rail, but with a much easier and simpler 
way of attaching the renewable rail to the girder, and one 
which would not require the complicated and expensive 
machinery you illustrate to put on the rail and take it off. 
I met with no encouragement, and so the public lost the 
advantage its adoption offered. Should there ba any 
prospect of the renewable rail being adopted, I should be 
pleased to enter into correspondence with any likely 
buyer.— Yours, etc., Cuas. E. HALL. 


EVENING STUDENTS IN ELECTRICAL 
'" ENGINEERING. 


SIR, —The article by Mr. T. A. Lock in your recent issue 
requires to be considered very carefully before arriving at 
any definite conclusion. In the first place, is any change 
needed to the present syllabus? Let us look at the follow- 
ing points. Evening classes are held to enable students to 
inerease their knowledge on items in general which they 
have not had the opportunity to learn before when serving 
their apprenticesbip, and to sectionise the classes would not 
enable them to obtain what they require. 

Iv would benefis large manufacturing firms. It would 
enable them to have special men for special work. On the 
other hand, taking the smaller firms into consideration, how 
difficult it would be if they found that their employé was 
only able to cope with one particular item, What would 
be the consequence ? Competition would be ruined by small 
firms not being able to compete with the large firms, who 
would raise the prices on the market in their greed for 
large dividends, also preventing the electrical industry 
progressing as itis at the present time. Take this case; 
In a fairly large town there are four or five electrical con- 
tracting firms, one of which has a large eapital (and probably 
bseked up by a large manufacturing firm), and they are 
able to employ men for one particular branch of the trade. 
How would it affect the other smaller firms who found 
they could only get men for one particular branch of 
the trade, as before mentioned ? Close their doors, and the 
mischief would not end there. But the supply undertaking 
would suffer also, because the hiring contractor is the man 
(in some towns) who canvasses for new consumers. _ 

Take the staffs of the municipal and private supply 
undertakings, are there two towns who have staffs whose 
duties are alike? No. Take the chief engineer: in one 
town you will find that he is only responsible for the 
generating station alone; in another town he has sole 
charge of generating station, tramways, destructor, and 
gasworks, Is the latter efficient to carry out all these 
duties? Perhaps not; but he has to do it, or someone 
else will step in his place. Say, just for the moment that 
he made a study in instrument-making alone; how would 
he fare? It isa pity that the latter case is so; but it is, 
and circumstances demand it in many cases. Chief assis- 
tants, charge engineers, mains engineers, and otbers have 
to carry out work which they never dreamt of when first 
starting. A man ia the electrical profession has to be able 
to do a bit of everything, and to sec'ionise his work would 
be ruinous in the majority of cases. Take this case (genuine). 
There was a young man who served an apprenticeship to 
tbe drapery. After finishing his time the outlook was not 
very bright for bim, owing to a depression in the trade, 
so he got employment in an electrical firm, and, being very 
ambitious, his next step was switchboard attendant in a 
central station—evenings he spent at the technical schools, 
The opportunity came along, and he got made tramway 
engineer. How would he have fared if he had madea study 
of cablemaking ? | 

In conclusion, would it be wise for the City and Guilds 
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of London Institute to deal with this matter alone? Ask 
the Institution of Electrical Engineers to form a committee 
to report on the question. Their report would be of great 
importance, because its members are composed of gentlemen 
who are either owners of electrical firms or in charge of 
supply undertakings. — Yours, eto. 
WILLIAM J. EDMONDS, 
Plymouth, March 3, 1906. : 


ARMATURE REACTION.. 


 SIR,—[In connection with armature reaction in direct- 
current machines, I venture to suggest the following. 
which is intended to indicate the way in which the neutral 
axis moves as the brushes are shifted. It is assumed that 
the exciting field is of constant magnitude, and that the 
machine gives a constant current as the brushes are shifted. 


Fig, 1. 


In Fig. 1 the brushes are shown in the geometrical 
neutral axis. The field due to the armature current is 
then given by a vector, Q, having the direction of the 
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diameter on which the brushes lie. The resultant existing 
field is, therefore, represented by the vector R in magni 
tude and direction, and the magnitude of the field in which 
the short-circuited coils move is R cos 0 This latter field 
is, however, of the wrong sign for commutation. In 
order to obtain a field of the right sign for commutation, 
0 must be greater than 90deg. Thus, as shown in Fig. 2, 
in. which the same letters are used, when the vectors 
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R' and Q' are at right angles the brushes must lie in the 
neutral magnetic z»ne (since the brushes lie along the 
diameter on which Q' ie, and the neutral magnetie zone 
is perpendicular to R’). 

Now, if the brushes are shifted still more forward—ti é., 
the angle a is increased—the extremity of Q moves along 
the circle, and the angle batween R and Q becomes greater 
than 90deg , in which case the short-circuited coil reaches a 
field of the right sign for commutation. Moreover, it is 
seen that the magnetic neutral axis, which is always 
perpendicular to the direction of the resultant field, R, 
moves back again to the geometrical neutral axis. Hence 
we have the result that as the brushes are shifted forward 
from the geometrical neutral axis to a position under the 

middle of the poles, the magnetic neutral axis moves first 
forward, reaches a stationary position. and then moves 
back to the geometrical neutral axis —Yours, ete., 


Tuos. F. WALL. 


WALTHAMSTOW CABLES. 


Str,—In view of the fact that Mr. Fookes Bale has 
mentioned my name in his letter published in your issue 
of March 16, I venture to call your attention to the fact 
that at the time of my writing this the reply of the Cable- 
makers’ Association to the question submitted to them has 

not been considered by the Walthamstow Council or any 

of its committees, so that Mr. Bale has no authority for 
sending you either the copies of the correspondence 
between the Council and the association, or his letter 
stating that the Council are satisfied with his actlon in the 
matter. 

I enclose a copy of the notice calling a meeting of the 
full Council in committee to consider the matter on 
Wednesday, March 21. 

Without going into details, I would like to mention that 
the wiring of the baths is comparatively a very small 
matter, the bulk of the cable being used upon very ordinary 


| work. Further, that the sanction of the committee was 


not obtained, and that my allegation was that the same 
quality cable could have been purchased from the Council’s 


| contractors (Messrs. Henley’s) at 15 per cent. less than the 


ratepayer bas been called upon to pav owing to Mr, Bale’s 
action.— Yours, ete., W. H Haw ey, 


Member of the Walthamstow Council, 


MUNICIPAL TRAMWAY MUDDLING. 


SIR,--heferrlng to the footnote appended to my letter 
published in your issue of the 3rd inst, you certainly did 
misrepresent the intention of my words in the first para- 
graph cf the letter, referring to Messrs. J. and G. White. 
What I meant to convey was that any “muddling” in the - 
arrangements of the tramways so far as they were concerned 
eould not be fairly termed municipal muddling. 

I think tbe later portion of my letter showed clearly that 
the B-xley Council, so far from taking up a “ dog-in-the- 
manger" policy towards the Dartford system, have done 
everything within reason, at considerable loss, to meet the 
needs of their passengers, short of through running. 

In any consideration of the latter the Bexley Council 
must, in my opinion, be guided by the fact that they have 
tbe oldest of the three systems, and, therefore, presumably, 
the one with the most settled organisation and economiral 
working—the only one which has any advantages to offer 
by through running to its neighbours, and the only system 


| which has the right to run over the London County Council 


system to Woolwich when the latter ia electrified. 

If, therefore, the neighbouring. councils wish to obtain 
through running over the Bexley system in the Interests 
of the travelling public, it seems to me that they should 
approach the Council with some reasonable proposal, which 
I have no doubt would receive fair consideration, but it 
cannot be expected that the Council, which by its geo- 
graphical position and older organisation has the greatest 
advantage, should go out of its way to offer concessions, 
bowever willing iv may be to grant them on reasonable 
terms, 

I was not aware of the source of your original Informa. | 

| tion, but I am sure that the managers of the respective 


— 
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. systems would always furnish you with reliable information, 
while the loeal Press is usually partisan and not always 
reliable — Yours, ete., Cuas. COTON. 


PS—Since writing the above I have received the 
enclosed from the chairman of the Dartford Tramway 
Committee, and wish to express my regret that I should 
have given publicity to what was evidently a false rumour, 
and at the same time my hope that the chairman’s wishes 
may also represent those of the lessees; there will then be 
a much more hopeful chance of a mutual arrangement.— 


C. C 
[Copy] 

Dear Sir —I notice a copy of a letter from you in 
the Dartford Express, in which you state the Dartford 
Council have meditated (you understand) an arrangement 
with a ’bus company to organise a service to meet their 
cars at Bexleyheath, etc., etc. I hasten to write you to 
say there !s not the slightest foundation for this rumour, 
and itis the first I have heard of it; it has never been 
even mentioned at our Council or our Tramway Com- 
mittee—our Council are too keen on making your and our 
system go. 

It is hardly fair to say we have avoided a meeting with 
your Council. The meeting was delayed till Mr. Balfour 
(White’s manager) returned home from abroad, and since 
then there have been so many things to attend to getting 
the system working I suppose they have waited to get 

straight. I am very keen on our cars running to the 
market place, as I think it will be a good thing for the 
publie. 

You may rely upon Dartford Council never doing any- 
thing antagonistic to you re tramway matters.—Yours 
sincerely, S K. KEYES. 

March 10, 1906. (Chairman, Dartford U.D.C. 

Tramway Committee). 


[The above letter from Mr. Chas. Coton still shows the 
kind of municipal spirit which tends to failure as far as 
tramways management is concerned. He says that his 
Council has the oldest and most economical system, and 
hence must be offered concessions. The brutal fact is that 
the Bexley tramways commence at a boundary where no 
one wishes to get on, and end at another boundary where 
no one wishes to get off. Those who do have to walk to 
Woolwich. The system, although the oldest and most 
economical, does not pay. Through runuing would give 
it a chance, but instead of taking that chance the Council 
are as particular as to precedence as the average suburban 
inhabitant.—Ep, E. E | 


A NEW SINGLE-PHASE COMMUTATOR MOTOR.* 
BY V. A. FYNN, MEMBER. 
(Continued from page 382.) 


It is absolutely necessary for the working of this motor 
that there shouid be as much selfinduetion as possible 
along the motor field axis, but it is equally important that 
there should be as little self-induction as possible in the 
motor along the transformer axis. The phase of the 
auxiliary E M.F. inserted in the C circuit should coincide 
with the phase of the field along that axis. Of course, 
this auxiliary E M F. can be obtained from any convenient 
source, provided the periodieity is the same as that of the 
EM F.impressed on the stator and its phase a suitable 
one. The proper phase of the auxiliary EMF. to be 
applied to the D or C circuit bears a simple relation to the 
phase of the E M.F, E, impressed on the stator. In the 
general case indicated in Fig. 9, let the brush system be so 
placed that one of the brush sets—C OC, for instance—forms 
an angle a with the stator field axis, F; then the phase of 
the auxiliary E.M.F., E,, to be included in the D circuit 
must differ by « degrees from the phase of E, and the 
phase of E, must differ from it by 90+a degrees For 
a=0 the phase of E, becomes equal to the phase of E, and 
the phase of E, is in quadrature with it. 

It was always recognised that, in order to make a com- 


* Paper read before the lasuwition of  Elcotrical Engineers, 
March 8. 


and gradually eut out as the speed was increased. 


mercial success of such a compensated motor, it would be 
necessary to avoid accessory apparatus as far as possible, 
and for that reason the author arranges to procure the 
auxiliary E M.F. from the motor itself. We have seen 
that the motor field is practically in quadrature with the 
transformer field. The motor field wiil, therefore, induce 
statically an E.M F. in phase with the transformer field, 
and vice versá If the auxiliary EMF is chen to be 
obtained from the motor itself, iù can be got from a 


winding whose axis forms an angle of © degrees with the 
n 


axis of the brushes to which it is to be connected. It will 
then be acted upon by a field of the required phase. 
Fig, 10 indicates the position of these windings for the 
general case illustrated in Fig. 9, and, as will be seen from 
the performance curves of actual motors annexed to this 
paper, this method of obtaining the compensating E.M.F. 
gives excellent results in practice. 

It remains for us finally to consider the question of 
sparking, and although for the purpose of this paper it was 
found convenient to deal with this last, it is in reality a 
question of first importance, and the difficulties met with 
in this respect gave some trouble, and led to delay. It has 
been shown that the motor in Fig. 1 is electrically the 
equivalent of a motor with a squirrel cage; it must, there- 
fore, also behave like a motor having a rotor provided with 
a polyphase winding short-circuited by means of slip-rings 


Fie, 10. 


or otherwise; nothing in the nature of the motor would, 
therefore, be changed if, in addition to the two sets of 
brushes on the commutator, say, three equidistant points 
of the rotor were short-circuited when up to speed. This 
scheme was resorted to with the object of relieving the 
commutator of the greater part of the current it was 
carrying, and thus diminishing sparking. The sparking 
was, indeed, entirely suppressed. The same arrangement 
was used at starting, when resistances between the three 
equidistant p-ints were inserted by means of ee 

b was, 
however, found that the ordinary rotor windings in use 
did not answer the purpose at all well, partieularly 
when phase compensation was attempted. It is easy to 
see that with a number of points of the rotor winding 
directly short-circuited, for instance, over slip-rings, any 
E.M F. impressed on the rotor by means of the one or the 
other brush set would send a heavy and useless current 
through these slip rings ; phase compensation is practically 
impossible under such circumstances. Then, again, it is 
advantageous to have a very low voltage on the commutator, 
whilst a high volrage on the slip rings is important. 

An obvious way out of the difficulty is to use two distinct 
windings on the rotor, the one connected to the commutator 
and the other to the slip-rings. This arrangement lowers 
the output of the motor very appreciably, because it makes 
it impossible for that pard of the winding which is con- 
nected with the commutator to be made use of in normal 
running (when the machine operates as a shunt induction 
motor), as almost the whole of the current induced in the 
rotor will flow through the slip-rings. To get over the 
difficulty completely, the author makes use of a continuous- 
current and polyphase winding in his rotors, combined in 
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such a way that, as far as the commutator is concerned, 


only the continuous-current winding is operative, whilst 
both continuous and polyphase windings are operative as 
far as the slip-rings are concerned. The best possible use 
is thus made of the rotor winding space and copper. The 
commutator voltage depends on the continuous-current 
. winding only. The polyphase winding is so disposed with 
regard to the continuous-current winding as to obtain at 
the slip-rings the highest possible voltage resulting from 
the combination of the two windings. 

For the case of a three-phase winding (and this will 
mostly be used), the relative positions and the mode of 
connection of the two windings is shown in Fig. 11 Since 
any continuous-current winding can be considered as a 
mesh-connected three-phase winding, this arrangement can 
be looked upon as the combination of a three-phase mesh and 
star windiog. The three legs of the mesh are designated 
by a, d, &4, whereas b, 6, 0, stand for the three star 
legs, and R,, R,, R, for the three sliprings. The dotted 
lines show how the two must be interconnected, the arrows 
indicate the momentary direction of the induced E M F.'s, 
assuming a clockwise direction of rotation and a direction 
of the magnetic field from top to bottom of the sheet of 
paper. If æ is the voltage per phase of the mesh and b 
that of the star winding, then the maximum obtainable 
. voltage between any two sliprings will be = a+ b /3 
This winding makes it impossible for the brush sets disposed 
on the commutator to beat any time short-circuited or even 


nearly so, over the slip-rings ; a great number of turns will 
always be interposed, Tests have shown that a motor pro- 
vided with such a rotor can be fully compensated without 
raising by more than 2 or 3 per cent. the current 
taking its way over the slip-rings. 

The complete motor is shown diagrammatically in Figs. 12 
‘and 13 in its two early forms, as arranged for ‘‘ constant- 
speed work.” For the sake of clearness, the slip-riogs 
have been omitted from the figures; they are connected 
to the points R,, R. R, of the rotor winding. The arrange- 
ment shown in Fig. 12 allows of the conversion of the 
motor from a series induction to a shunt iaduction machine 
by the gradual closing of the D circuit in combination with 
a gradual reduction of the number of turns in the group 
S, and, when desired, also in combination with a gradual 
decrease of the resistances inserted between the slip-rings. 
A reduction of the resistances inserted in the D circuit, 
and a reduetion of the resistances between the slip- 
rings, increases the shunt excitation; a reduction of 
the number of turns in the group S, after the motor 
has started reduces the series excitation. At first both 
methods were started simultaneously on account of spark- 
Ing difficulties, and one was naturally led to simplify this 
‘disposition by leaving out the D circuit altogether. The 
motor shown in Fig. 13 was thus evolved, and quite a 
number of such machines were executed. 

The author thinks that although this last form of motor 
is simpler than that shown in Fig. 12, electrically it is 
somewhat inferior. It may, perhaps, not be at once clear 
how and why the motors shown in Figs. 12 and 15 can 


be compensated with the help of the same auxiliary 
E.M.F.’s as were used for that purpose in conjunction 
with the motor as shown In Fig. 1. Considering Fig. 12, 
and remembering that the smaller the rotor resistance the 
faster will a shunt indaction motor run, it must be evident 
that the speed in this particular case will be determined by 
the slip-ring circuit if short-circuited, for the latter will 
undoubtedly have a smaller relative resistance than the 
circuit of the continuous-current winding closed over the 
armature and field brushes, CC and DD. There will 
be two alternative paths for the armatare current, the 
one over the slip-rings, the other over the brushes CC; 
the former will carry all the current, not only directly 
on account of its smaller relative resistance, but also 
because this smaller resistance determines a higher 
motor speed, thus increasing EB in the latter 
circuit, whilst E T remains constant. There will also be 
two alternative paths for the field current, the one over the 
slip-rings, the other over the brushes D D. The greater 
part of the motor field will be supplied by the current 
through the former, and the smaller part by the current 
through the latter; the auxiliary E.M F., E,, will only 
act on the latter circuit, but in exactly the same manner as 
before when the rotor was only short-circuited by means of 
brushes disposed on the commutator. | 

When including the auxiliary E M.F, E, in the arma- 
ture circuit of the continuous-carrent winding by means cf 
the brushes C C, whilst the slip rings are short-circuited, as 
shown in Fig. 13, a current is caused to flow in that 
circuit mainly through the agency of E, and ES. As 
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before, E W will determine the phase and magnitude of this 
current; this E.M F. is again the resultant of E T, E B 
(which is greater than it would be if the slip-rings were not 
short-circuited, and nearly equals E T), and E S. Under 
these circumstances the current flowing in this circuit will 
be practically constant for all loads (until the speed begins 
to drop materially), independently of the current flowing 
over the slip-rings, and will cause a decrease of the latter. 
In phase the current flowing by way of the commutator 
will lead E T, whereas the current flowing by way of the 
slip-rings will lag behind E T. The resultant rotor ampere- 
turns in the armature axis can, therefore, be made to 
coincide with or to lead E T. The resultant stator ampere- 
turns must balance the resultant rotor ampere-turns, and 
the stator current can, therefore, be made to coincide with 
or even lead the E M.F. impressed on the stator. Io is 
seen that in this case external self-induction is only 
included ia part of the rotor winding in the armature axis, 
and in that part through which the current remains 
practically constant, so that its detrimental effecta are 
greatly minimised. The beneficial effect of this arrange- 
ment as far as the power factor is concerned is greatest at 
no load, and diminishes as that component of the rotor 
ampere-turns in the armature axis which is dae to tha 
current flowing by way of the slip-rings increases; the 
result is a very constant and high power factor. 

The conversion from series induction to shunt induction 
wolking cannot be effected as smoothly with the help of 
the slip-rings only (Fig. 13) as it can with the help of the 
D circuit (Fig. 12); and in the former case it is quite 
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Impossible in practice to avoid a very marked falling off 
in the starting torque curve, which makes this form 
of motor unsuitable when heavy and sustained start- 
ing torques are required. For light work, however, 
it is very useful, and its power factor under 
normal working conditions approaches unity. On the 
other hand, the starting torque curve of the motor in 
Fig. 12 (with or without the help of slip-rings) is an almost 
straight line, and the motor in this form ean be used in all 
those cases in which heavy and sustained starting torques 
are required—for instance, for lift and similar work. The 
slip-rings are a very unwelcome complication, at any rate 
for smaller machines, but a way was found of doing without 
them by simply suitably dimensioning the rotor winding. 
The experience gained during the numerous tests which 
were carried out on such machines at one time or another 
led to the fuller recognition of the factors influencing the 
process of commutation, and showed the way to the correct 
design of such armatures. | 

In the continuous-current machine we obtain sparkless 
commutation whenever it 1s possible, to balanee the 
reactance voltage by a voltage induced in the short- 
circuited coil by some external means, or simply by the 
voltage resulting from the unequal distribution of the 
current under the brush. This last process is automatic, 
but limited in its effect; it fails when the balancing 
voltage can only be obtained by raising the current 
density in some part of the brush beyond the permissible 
limit, For the continuous-current machine the problem 
is, therefore, a comparatively simple one, whereas it 
is far more complicated for the machines under con- 
sideration. In the continuous-current machine there is 
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only the reactance voltage to provide for: this may 
vary in magnitude, but its phase is constant; in the motor 
under consideration we have to deal with three distinct 
E.M.F.’s of different phase and varying magnitude. As 
in the continuous-current machine, there is a reactance 
EM.F. to consider, which varies in magnitude with the 
speed and the rotor current, and is nearly in phase with 
the latter ; in addition, there is an E.M.F. due to the static 
. induction of the motor field (axis D) on the coil under- 
going commutation, whose magnitude, of course, depends 
on the strength of the motor field, while in phase it lags 
about 90deg. behind the reactance E M.F. The third 
E.M.F.is that due to the rotation of the short-circuited 
coil in the transformer field (axis C), whose magnitude 
depends on that field strength and on the speed, while 
in phase it is opposite to the E M.F. due to static induc- 
tion. Ths resultant of these three is the one to be 
balanced, and this varies in phase as well as in magnitude. 
This fac) makes it particularly difficult to balance it by 
inducing in the commatated coil a suitable E.M F. bv some 
external means, since that E M.F., in order to be effective, 
would have to follow the variations of the resultant not 
only in magnitude but also in phase. At any rate, for 
small machines one must fall back on commutation by 
means of unequal distribution of current under the brush, 
which at once presents limits to the designer, | 

At starting, only the first two E. M.F.'s above mentioned 
need be considered, and as a rule the second will be the 
greatest. As the motor speeds up the third comes into 
play; being of opposite phase to the second, its effect is to 


diminish the latter. When synchronism is reached, these 
two practically cancel out, and there only remains the 
first, or the reactance E.M F., to balance. Taking advan- 
tage of these conditions, and with careful design of the 
rotor, it has been possible so far to dispense with the slip- 
rings altogether up to sizes corresponding to about 50 h.p 
at some 400 revolutions; such smaller machines are made 
on the lines of Fig. 12, but with only one winding on the 
rotor and without slip-rings. In motors of greater power 
intended for continuous ruaning at fall load, provision is 
made for short-circuiting a number of points on the rotor 
windiog, so as to relieve the commutator and to be able to 
make a smaller one do. The complete diagram of con- 
nections of a motor for intermittent load and designed to 
run in both directions (for instance, for elevator service) is 
given in Figs. 14, 15, 16, and 17. In this case iv will be 
noticed that the resistances in the field circuit are sup- 
pressed. In order to reverse the direction cf rotation, ib 
is preferable to reverse the current through the winding 
S,. Rotation would also be reversed if the current through 
S, were reversed; but as the tappings must be unequally 
spaced in the latter, such a course would lead to complica- 
tions in order to restore the proper stepping. 

The average results which can be obtained with such 
motors vary somewhat with the periodicity of the supply 
and the number of poles of the motor. Taking as a basis 
50 periods, and what can be considered as a normal number 
of poles, and further assuming that the voltage at the 
terminals is not raised at starting above the value tor which 
the motor is designed, a maximum torque two to two and 
a half times the normal can be secured with about one and 
a half times the normal current. The motors will start 
light with about no-load current, or not more than 
one-fourth of the normal current. The power factor 


| can always be brought up to unity; this, however, 


may entail a heavier current in the rotor and slightly 
higher losses. On that account the smaller motors are 
not, as a rule, fully compensated, as it does not appear 
advisable to lower the efficiency for the sake of improving 
the power factor by some 5 per cent. Thus for small 
machines up to 6 b.p. or 7 h.p. the power factor is only 
raised to 0-7 or 0 8 at no load,reaching 09 to 0 94 under 
load, 'The power factor curve rises very rapidly at first, 
and as the load increases it remains nearly constant. The 
larger maches are designed for a power factor seldom falling 
below 0:9 and reaching one; these can be made to take a 
leading current when desired. 

The efficlency of these compensated motors closely 
approximates to that of good asynchronous machines with 
squirrel-cage rotors. In the smaller sizes it falls some 2 to 
3 per cent. below the latter, as is to be expected ; since for 
small outputs only a small increase in the losses is sufficient 
to reduce the efficiency by several per cent. In this case 
the increased losses are due mainly to the friction of the 
brushes on the commutator, and to the C? R losses in com- 
mutator and brush gear, In the larger sizes the efficiency 
quite equals, and sometimes, for a large number of poles 
and high frequencies, materially exceeds, that of the 
corresponding asynchronous motor. Altering an ordinary 
asynchronous single-phase motor to the construction 
which we have described will increase its output from 
30 to 40 per cent, besides vastly improving its 
power factor; but the increased output and the 
better power factor of these machines do not entirely 
compensate for the increased losses. The number of poles 
which are here considered as normal run somewhat as 
follows: four up to about 3 h.p.; four and six up to about 
10 h.p.; four, six, and eight up to about 40 h.p., and so 
on. An increase in the number of poles for the same 
frame deereases the maximum starting torque obtainable, 
roughly, in the same proportion as the increase in leakage, 
while the current for a given torque increases. The 
power factor can be maintained at its high values 
for any number of poles likely to be adopted. But 
the efficiency naturally falls off with an increasing 
number of poles, since the speed and output are reduced, 
whilst the losses remain much the same. The maximum 
starting torque varies inversely as the square root of the 
periodicities, the current taken increasing nearly in the 
game proportion, The power factor can be maintained at 
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its high values for any periodicity ; the effisiency, however, 
falls off a little with an increase in the number of cycles. 


(To be continued ) 


BOW COLLECTORS FOR ELECTRIC TRAMWAYS. 


The spread of the use of bow collectors on Continental 
railways and tramways is discussed in an interesting article 
by Herr Cremer in Elektrische Bahnen und Betriebe. He 
points out that in the earliest electric traction schemes, such 
as the Lichterfelde tramway of 1881, the two rails were 
used as the lead and return for the supply, the car wheels 
being insulated from one another and acting as the collect- 
ing gear, This method was soon found impracticable for 
the longer distances. In 1883 and 1884 railways were 
built as Móllingen and Offenbach in which the current 
was conveyed to the cars by means of a shoe drawn by a 
conducting cord along a slot in a steel tube erected at 
the side of the track. The next change was to the 
ordinary overhead line with trolley-wheel collection, and 
it was not until 1887, when Messrs. Siemens and Halske 
employed their bow collector on the Lichterfelde tramways, 
that a rival to the trolley wheel existed. 


1100 = 
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Although in principlethe bow collector has not altered since 
then, numerous improvements in details were required before 
its present satisfactory action was attained. The first bows 
were made with iron contact pieces, and had a weak spring 
power and considerable inertia. The wear of the line was 
excessive with these, and they were successively changed to 
round brass, white metal, and, finally, to aluminium. The 
latter enables the whole construction to be lightened, so 


that, in spite of a light spring pressure, the contact bow 


follows any variations in height of line quickly. The 
aluminium contact is usually fitted with a longitudinal slot 
containing grease for lubricating the line and reducing its 
wear to a minimum. Typical contacts of this kind are 
shown in Figs. 1 and 2, and it will be seen that the 
thickness of metal is increased at the centre of the bow, 
where the principal wear occurs. Fig. 1 shows an ordinary 
contact for currents up to 50 amperes with the contact 
faces sloped off to suit the two directions of travel, whilst 
Fig. 2 has a greater contact area, and is suitable for larger 
currents. The methods of supporting the contact arms are 
very various. Messrs. Siemens's latest type is shown in 


Fig, 2. 


Fig. 3. In this type no swivelling gear is provided, the 
overhead line being raised at the points where the car is to 
revers3, and the contact arm changing over from one side to 
the other automatically, As an additional safeguard, hand 
swivelling gear is often provided as well. When automatic 
swivelling without any special line construction is desired, 
the type shown in Fig. 4, having a spring-supported axle, 
ls used. With this arrangement the increased downward 
pressure on thecontact arm resulting from a reversal of direc- 
tion of the car is sufficient to produce immediate automatic 
reversal of the direction of the arm. The life of such 
contacts depends principally on the value of the current 
collected, so that exact figures are difficult to obtain, but 
under normal conditions the life has been found to be from 


12,000 to 18,000 car miles, whilst on some systems con- 
siderably better results have been obtained. Thus the 
average life.at Freiburg was found to be over 51,000 car 
miles, and the maximum life 62,000 car miles. 

The advantages claimed for the bow collector, as com- 
pared with the trolley wheel, are: (1) simplification of the 
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overhead construction, especially at curves, as the greater 
range of the bow permits the use of only about half the 

strainers that are usual with the trolley ; (2) the overhead 
construction at points and crossing places is also simplified ; 
(3) the liability to interruption of the supply through the 
trolley leaving the line is entirely absent; (4) automatie 
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reversal of the collector to suit the two directions of travel 
is secured. The objection that the wear of the line is 
greater with the bow than with the trolley has been proved 
by experience to be untenable, and, in fact, at curves the 
wear with the trolley wheel is greater than with the bow, 
owing to the grinding action of the trolley wheel flanges. 
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INCORRECT CONNECTIONS OF THREE-PHASE 
METERS. 


The ordinary method of measuring the energy trans- 
mitted through three-phase mains consists, as is well known, 
in connecting two energy meters with their series coils in 
two of the mains, and their sbunt coils between these mains 
and the third mains, as shown in F:g. 1 Dr. Nierhammer 
points out in an article in Elektrotechnik und Maschinenbau 
that errors are easily made in this connectio , and also 


shows how the error may be readily discovered. Figs. 2 | 


and 3 show two of these incorrect arrangements. 
SUPPLY 


MOTOR 
Fia, 1. 


When the connections are correct (Fig. 1), the sum of 
the readings of the two meters can be shown to be equal 
to the total true energy —i e, to 3 x E x J x eos $, where 
E ia the V MS. value of the voltage per phase, J is the 
/ M 5. value of the current per phase, and ¢ is the angle 
of phase difference between E and J—the circuit being 
supposed to be balanced so that e, = e, = e, aud i, =i, =i, 
It the phase angle $ is 0 (power factor unity), both meters 
read alike, but for all other power factors the readings are 
different —e g , when cos $ — 87 the right-hand meter reads 
only half as much as the left-hand one, at cos $ —'5 the 
right-hand meter stops altogether, and for cos ¢ < ‘5 it 
runs backwards. 


SUPPLY 


SUPPLY 


MOTOR - MOTOR 
Fic. 2 Fia, 8. 
Farther, the difference of the two meter readings can be 
-shown to be 
A,=VSExJdxain > 

when the load is balanced, so that 
-difference of readings 
tan $= vő pum of readings 


from which ¢ may be obtained. When the coupling shown 
in Fig. 2 is used the conditions are quite changed. The 
sum of the two readings is now 


A, - 2/8 E J cos ($ +30), 


and the two meters read the same value. 
hand coil in place of the left-hand one were incorrectly 
connected, the sum of the readings would be 


A,=2V3 E J cos (6-30), 


If the right- | 


I 
but the two readings would again be equal, whatever the 


angle of lag. When the power factor is less than 1 
(current lagging), A, is less than the true watts, A,—ie, 
the Fig. 2 connection favours the consumer—whilst A, is 
grester than A.. 

Calling the percentage error with the Fig. 2 connection 


h= Ta E 100, and the percentage error with fault 
in de iehida instead of the left-hand coil 
f= ifa x 100, the following table shows the resal's 
obtained : 

rela Mun iod oti tco E UT 

0 1 0 0 

Lagging current [oae 004 ll 11007 
NEU E IER 


When the faulty connection shown in Fig. 3 is employed, 


| the sum of the readings in the two possible cases is 


A,= "E EJ (sin ġ+sin $) —2 V3 E J sin $, 
or .A,- 43 E J (sin $ —sin $)— 0, 
t.e., either zsro, or a value proportional to the wattless 
current. The readings on the two wattmeters are, however, 
again equal, in contradistinetion to the correct case (Fig 1), 
where they are never equal on ordinary circuits owing to 
phase difference between E and J. 


TRADE NOTICES AND NOVELTIES 


Portable Eleetrie Grinders. 


The British Thomson-Houston Company, Limited, of Ragby, 
are about to place on the market a type of portable electric 


B.T.H. Portable Grinder arraugeu fur surface Giinding on Piauing Machine. 


grinder which has been developed from the experience gainea 
in their own workshops. Some of the applications of thls 


B. T.H. Portable Grinder arranged tor Klat Grinding on Vertical Boring Mi 1. 


grinder are shown in the accompanying illustrations. The motor 
has a cylindrical frame of cast steel, with inwardly projecting 
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poles, fitted with removable malleable iron tips, which serve to 
hold the field spools in position, being specially constructed to 
withstand hard usage. The electrical design has also received 
very careful attention. It will be seen that the motor is 
provided with a cross slide. The bed of this is cast solid 
with the frame. A fine feed is obtained by means of a 


er m: 
Tz 7 TTESGI UG 


— MATS E eae fer i es 


B.T.H. Portable Grinder arranged for Center Grinding on Lathe. 


left-hand worm operated by a small hand-wheel, and gearing 
with a rack let into the bed of the slide. A removable tool 
post is secured in the slide, and allows of the grinder being set 
with its axis at any angle. The slide is amply proportioned, 
and adds greatly to the utility of the grinder, permitting its 
use with equal facility on any machine tool, either with or 
without compound head or slide rest. Compactness and 
durability are among the special features of B.T.H. electric 
grinders, and their general adaptability allows of their 
economical use on a wide range of work. They will be supplied 
for use on circuits of 100 to 125 and 200 to 250 volts. 


Catalogues, ete. 


Boirter Movuntinas AND Oir TEsters.—We have received 
two catalogues from Mesers. W. H. Bailey and Co., Limited, 
Albion Works, Salford, Manchester, one dealing with boiler 
mountings and the other with oil testers of several types. 


Sup-Station FusEBOARDS.—Low-tension subsstation fuse- 
boards and high-tension sub-station fuseboards are dealt with 
respectively in two catalogues which we have received from 
Messrs. Ferranti Limited, Hollinwood, Lanes. 


LITHOLITE INsuLATORS.—We have been favoured by Messrs. 
Hunt and Hess, Litholite Works, The Grove, Hackney, 
London, N.E., with a copy of the second edition of their 
catalogue of standard insulating fittings, and a couple of show- 
cards they are sending out. The first mentioned Includes 


several important alterations and additions, and should be in | 


the hands of every manufacturing electrical engineer. 


PERSONAL. 


Dod 


Mr. A. P. MacAlister, formerly mains superintendent, is now 


temporarily in charge of the lighting station at Batteraea, pending | 


the appointment of a successor to Mr. Kamm, who recently resigned. 

Councillor T. Sammerbell, M.P., through whose efforts the munici- 
palisation of the Sancerland trawways was brought abont, was on 
Wednesday night presented by the tramways employés with a hand- 
some silver tea service upon resigning the office of chairman of the 
Tramways Committee, At the gathering Mr, Snell, borough electrical 
engineer, made his first public announcement that in about 12 months’ 
time he would be leaving Sunderland to follow Mr. Sammerbell to 
Westminster, but not in the capacity of member of Parliament, 

The Fulham Borough Council have granted Mr, A. J. Fuller, the 
electrical enpioeer, a gratuity of £50 in recogaition of special services 
rendered by him, 

Tho salary of the Norwich city engincar, Mr, A. E. QOollins, is to be 
advanced from £800 by annual increments of £50 per annum to 
£1,000 per annum, 

A silver coffee service has been sent out to Mr. A. E Gibbs, the 
newly-appointed distribution engineer, Johannesburg lighting and 
tramways undertaking, from the st-ff of Mesars, W. T. Glover and Co. 
The directors further sont Mr, Gibbs a mahogany chiming clock in 
appreciation of his 94 years’ service with the firm. 

Mr. R W. Gauntlett hss resigned his position as West of England 
representative for the British Westinghouse Electric and Manu- 
facturing Oo,, and joined the staff of Messrs, Bruce Peebles and Oo. 
whose representative he will be in the above district, and also in 
London, the Southern, South-Eastern, and Eastern Counties, 

The International Electrical Engineering Oo., of London and Liége 
have appointed Messrs, Oxley and Wilde, 37, Surrey-street, Sheffield, 
to be their sole representatives in the Midlands, - 


LEGAL INTELLIGENCE. 


LIABILITY FOR A BURST WATER-MAIN. 


Iu the Ohancery Division on Monday Mr. Justice Farwell concluded 
the hearing of the action brought hy the London Hydraulic Power Oo, 
against the St, James’s and Pall M ll E ectric Light Oo. (part reported 
in our issue of last week) in conneciim with the bursting of a water- 
main in Piccadilly-circus on the evening of July 10 last. The mein 
belonged to the power company, which alleged that the accideat was 
due to the light company constracting an iaspeotion chamber in such 
a way that two of the walle rested on the power company’s pipe and 
transmitted to it the vibration caused by the traffic above. In addi- 
tion to a claim for the cost of relaying the main and the value of 
300,000 gallons of water that essaped, the power company asked for a 
declaration that the electric light company was liable to indemnify it 
against any sums for which it might be liable to persons in the 
neighbourhood who suffered damage. l 

His Lorpsuir held that the power company had failed to prove 
that the accident was due to any fault on the part of the light com- 
pany, and dismissed the action, with costs, On the counterclaim he 
entered judgment for the light company for £55 odd in respect of 
injury to its electrical works, with costs. 


TRAMWAY RAILS. 
Action against the London County Council. 


In the Ohancery Division, Mr. Justice Swinfen-Eady delivered 
jadgment on the 8th inst, in the action brought by the Cooper Patent 
Anchor Rail Joint Co. against the London Oounty Oouncil for an 
irjanetion to restrain the latter from infringivg on their Brixton tram- 
ways a patent belonging to the plaintiffs, The patent was for ''an 
improved j»int for the rails of railways, tramways, and the like," but 
the plainuífs relied less on the method of j unting than on the system 
of setting or ‘‘ anchoring” the joint in the concrete on which bram- 
rails are laid, the effsct of this being to obtain that rigidity which can 
be safely and advantageously employed on a tramway, but which the 
more exposed position of railway metals renders a source of danger in 
consequence of the expansion and contraction of the steel or iron under 
the ir flaence of heat and cold, The defendants denied the validity of 
the patent, and gave particulars of its anticipation by other inventors, 

His Lorpsurr held that the action failed, and dismissed it with 
costs, He said the mode of fastening anything down by having pro- 
jecting feet, or any prejacting portion, wider at the base than above, 
and fl ating concrete over the prcjscting portion up t» the level of the 
narrower portion, had long been in universal use for numberlees purposes, 
and amongst other purposes had been described by Kiasaid for fastening 
both chairs and continuous supports carrying tramway rails, 


DUDLEY LIGHT RAILWAY CASE. 


In the Ohancery Division of the High Oourt on Wednesday, before 
Mr. Justice Kekewich, the hearing was resumed of an action brought 
hy the Dadley, Sicurbridge, and District Elecorio Traction Oo. v, the 
Mayor, Aldermen, and Burgesses of the borough of Dudley, claim ng 
a declaration that they were not under an agreement of Osu. 17, 1898, 
or otherwise bound to sell to the Oorporation, and that the Oorpora- 
tion of Dadley were not, under the agreement or otherwise, entitled 
to require or compel the sale to it of what was known as light 
railway No. 5. 

Mr. Justice KEKEWICH, in giving judgment, held that this par- 
ticular light railway was part of a scheme of railways, and was intended 
to be connected with several others, To carry out that scheme the 
Corporation had, under the agreement, the right to purchase No, 5 
railway, and judgment would, therefore, be for the Qorporation® 
with costa. 


CLAIMS FOR DAMAGES AGAINST THE LANARKSHIRE. 
TRAMWAYS CO. 


Evidence was to have been laid before a jary in three actions against: 
the Lanarkshire Tramways Co., Motherweil, for damages for personal 
injaries sustained by James Marshall, but the actions have been 
settled. The three pursuers were, on the evening of March 25 last, 
proceeding in a trap along the main road from Hamilton to Mother. 
well, when the trap was overtaken by an electric car belonging to the 
defenders which was going in the same direction, The car struck the 
trap with such violence that it was smashed to pieces, and the horse 
and occupants of the trap were all severely injured. The accident is 
attributed by the pursuers to the reckless and negligent way in which 
the car was being driven, The defenders reply that the accident was 
due to the fault of the driver of the trap (who was one of the injured), 
and who suddenly drove his horse from one set of rails on to ihe set 
of rails upon which the defenders’ car was being driven, thereby 
causing the collision, The defendere have paid the pursuers £1,000, 
and the actions have been taken out of court, 


HAWICK ELECTRIC WORKS. 


Lord Low and Lo:d Dandas, valuation appeal judges, last week 
disposed of the appeal in which Hawick Parish Council asked that the 
valuation by the magistrates of the electric works and mains, Hawick, 
belonging to the Urban Electric Supply Oo., should be increased from 
£800 to £1,350. The works were valued by the magistrates at £400, 
and the mains in the burgh at the same figure, The appellants 
submitted that each of these sutjecta should be valued at £675, They 
contended that in assessing the yearly rent or value regard must be 
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had to the capital expenditure as well as to the profits of the preceding 
year (see Electrical Engineer, Feb, 10). 

The Court refused the appeal, and upheld the determination of the 
magistrate s, 

Lord Low said the principle of valuation adopted by the magistrates 
was what was Called the profits principle, and that had been repeatedly 
recognised as the best method of ascertaining the yearly value of such 
undertakings, e was not sure that he altogether agreed with what 
the magis:rates said in regard to the tenants’ obligation to keep up 
plant and machicery whict were of a heritable nature, Bat, after 
careful consideration, he had come to be of op'nion that the amount 
fixed by the magistrates was a fair estimate of the rent at which the 
subjects might reasonably be expected to let from year to year, and 
accordi g y he thought they should hold that the determination of 
the magis rates was right, 

Lord Dunpas concurred, 


COMPANIES’ MEETINGS AND REPORTS 


NEWCASTLE ELECTRIC SUPPLY. 


_The annual meeting of this Company was held at Newcastle on the 
15th inst., Dr. J, T. Merz presiding, 

The CHAIRMAN said that the large increase in the number of units 
sold was due to the large consumption of the North-Eastern Railway 
and the Darham Power Oo, The latter being supplied at net cost, 
plus a sum to cover standing charges, accounted for the large increase 
in output not making a corresponding increase in profit. Fifty thousand 
pounds had been received from the Durham Oo. to abrogate an old 
agreement, and part of that had been carried to revenue, to meet the 
loss due to abrogating that agreement, and part had been used to meet 
the premium and experses spent in acquiring shares in the Durham 
Oo. Twenty-five thousand pounds had now been placed to depre- 
ciation account,  A* present tke actual capital, subject to depreciation, 
was less than £1,000,009, and they had in hand over £206,0C0, 
which, while not actually transferred to depreciation, would rank 
as such on a realisation, Shares held in the Tyneside Tramway 
Co, had been taken in payment for plant put down for that 
company, in order to obtain a long-time contract for supply- 
ing them power. Dealing with the proposed increase of capital, 
Dr. Merz said it was due to two new contracts into which 
they had entered, contracts so great that the two customers would 
probably require as many units as they supplied altogether last year, 
a total of over 30 millions. One was a chemical works, which would 
run day and night the whole year round. That was such a favourable 
load for them, by keeping their machinery at work that instead of 
charging per unit they proposed to charge the chemical works so much 
per horse-power per annum on the power of the special machinery 
they would put down. The works would be erected on land belonging 
to them at Wallsend. There were also certain debts to pay, and they 
therefore proposed to raise the ordinary capital to £1,000,000, 
£500,000 being ordinary : hares and £500 000 preference shares, and 
they would raise the debentures to £500,000. Dr. Me'z said it had 
been proposed to allow the old ordinary shares to pay 10 per cent. 
fur 8 per cent, of the new issue before the preference shares took more 
than their authorised dividend, but he found they had no power to do 
so. The new issue would have to remain on the same plane as the 
old—that is, that the preference shareholders could share in increased 
pre fits after the ordinary dividend rose to 8 per cent, 

M a G. GIBSON seconded the adoption of the report, which was 
carried, | 


NEWMARKET ELECTRIC LIGHT. 


The annual meetirg of this Company was held on Monday, the 
19th inst, Mr. G. H. Verrall J.P., chairman, presiding. The 
seventh annual report of the directors stated that during the past year 
1,910 8-c.p. lamps had been connected to the mains, making the 
total connected at the end of the year 1905 20,100 lamps. Applica- 
tions for a further 328 lamps had been received this year, The 
directors had decided to offer to supply current for lighting for trade 
purposes at a flat rate of 6d, per unit, as from Jan, 1 last. Many of 
the consumers had elected to be supplied on this basis in future, The 

rofit on the year’s working, added to £134. 10s. 6d. brought forward 
rom the last account, amounted to £2,231. Os, 4d. Debenture 
interest amounted to £710, and the directors recommended that a 
dividend of 44 per cent. be paid, that £350 be carried to reserve for 
Misi. of plant, and that a balance of £115. 15s, 4d. be carried 
orward. 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said that the steady progress of the Company had been continued, and 
the receipts showed an increase of £209 as compared with 1904. Since 
ib was desirable that the reserve fund should be strengthened, the 
directors were unable to recommend that a dividend of more than 44 
per cent, should be paid. Out of the reserve, which would amount to 
£1,100, they would probably be called upon to expend nearly £900 on 
renewals during the present year, 

Mr. OHENNELL seconded the motion, and it was carried, 


SALISBURY ELECTRIC LIGHT AND SUPPLY. 


The annual meeting of this Company was held at the Company's 
Offices on the 16th inst, Mr, W, M. Hammick, chairman of the 
directors, presiding. 

The report, which was taken as read, stated that the progress made 
by the Company during the year had been satisfactory, The number 
of consumers had been increased from 820 with 26,674 lamps connected 
to 938 with 50,217 lamps connected, thus showing a steady increase, 


The generating plant had been sufficient to meet the output, and the 
whole of the plant was at present in thorough working order and 
capable of dealing with a considerably increased demand, Five 
thousand new shares and 22 debentures of £100 each had been 
issued during the year, bringing the share capical cf the Company 
up to £35,0.0. and the debenture issue to £29 700. The profit on 
the year’s working, including £214. 2s, 1d. brcught forward from last 
accouit, amounted to £5 170. 3s., and after payiog £1 711. 5s. 11d. 
interes» on debentures and temporary loans, an interim dividend at the 
rate of 4 per cent, for the half-year, amounting to £600 and £126, 
8s, 10d. on exhibition account there remained a balance of £2 732, 
10s. 3d. to be dealt with. Th: oirectors recommended that a farther 
dividend at the rate «f 7 per cent, for the half-year should be paid 
making, with the interim dividend a total dividend at the rate cf 
54 per cent. for the whole year, and that £1 500 shculd be placed to 
reserve Jeaving £182. 10s. 3d. to be carried forward to next account, 
O' the directors Mr. Marlow retired by rotation, and, being eligible, 
offered himself for re-election, The auditor, in his report, said in his 
opinion the provision made in the accounts for depreciation of the 
assets was insufficient, as had been pointed out for several years past 
by their late auditor, He unde stood it was proposed to add £1,500 
to the reserve fund, thus bringing it up to £4050. But this sum 
amounted to only 3 per cent, of the book value of the capital assets 
during each of the last two years, and no provision had, therefore, been 
made for depreciation during the first five years of the Company’s 
working. Ia addition, the fund was the only one available to meet 
other contingencies that might arise such as the equsliration of 
dividends after a bad year, or losses :h «t could not be foreseen. 

The CHAIRMAN moved the adoption of the report, which was 
carried. | : = 


HOVE ELECTRIC LIGHTING. 


The annual general meeting was held on the 15:h inst, 

Colonel A. J. FiLGATE presided, and in moving the adoption of the 
report (a summary of which appeared in the Electrical Engineer of 
the 9th inst.), stated that the capital expenditure up to the ena ot the 
year was £156,092, of which £71,936 had been provided out of 
their share capital and £44 600 from their debentures and deben- 
ture Stock, and the balance had been found out of their reserves, 
The directors did not anticipate any large expenditure during 
the current year, but they had fouad it desirable to make a further 
eall of £1 per share on the last issue of shares at an early date. Up 
to the year 1904 they showed in the revenue account only £600 as 
outlay on repairsand maintenance, which the Company had to exp»nd 
or set aside in accordance with their contract with the Hove Corpora- 
tion, and the excess had been provided from the repairs and main'enance 
account, This course was not satisfactory, and the directors had decided 
to charge the whole of each year’s expenditare uncer this head direct 
to revenue. The directors recommended the payment of a final 
dividend for the half-year at the rate of 10 por cent, per annum, 
making, with the interim distribution, 9 per ceno, for the year, leaving 
£965 to be carried forward. The Company's business continued to 
expand, and the option they gave to their customers on the 220-volt 
supply of a flit rate of 551. per unit for lightivg had provei popular, 
They had recently placed another proposal before the Hve Oorpora- 
tion to make a further reduction if that boly would support them in 
obtaining an order for the compulsory change-over of all consumers 
now on the 110 volt system to the higher voltage, Both the consumers 
and the Compary would, he said, benefit by this change. 

Mr. C. F. TUFNELL seconded the motion, which was carried 
unanimously, 


DIRECT SPANISH TELEGRAPH. 


The Marquess or TWEEDDALE presided at the ordinary meeting held 
on the 20:n 1»s5, aua moved the adoption cf the report, He said 
that the traffic receipts during the past year showed an increase of 
£118. . This was satisfactory, more especially as last year he had to 
report a decrease of £233. The result of ihe year's operations was 
that they were able to pay a dividend on the ordinary shares at the 
rate of 4 per cent, The reserve fund now amounted to £49,279 being 
nearly £2 000 more than it was this time last year, The improvement 
in trade, to which he referred on the last occasion, happily continued, 
and was reflected in a considerable increase in the income during the 
current year, They might, therefore look forward to a prosperous 
year, 

Sir J, DENIs0N PENDER seconded the motion, and it was carried. 


DURHAM ELECTRICAL POWER DISTRIBUTION. 


The annual meeting of the shareholders cf this Company was held 
at Newcastle on the 15:h inst., Dr. J, T. Merz presiding | 

The CHAIRMAN congratulated the shareholders on the great increase 
of business, and said this would probably have been greater had the new 
agreement with the Newcastle Electric Supply Co. been in force all 
the year instead of for only half, Most of the large consumers were 
now on 15 year agreements, During the year over £50,000 nad been 
expended in new works, and £58,430 in taking up shares in the 
Durham Power Supply Oo., which took power from the Newcastle 
Oo., and supplied it to them. Their Company was now sole 
owners of the Durham Supply Co. The general question of deprecia- 
tion had not yet been dealo with, because most of the capital expended 
was only just becomiog profitable, 

The report was seconded by Mr. T. G. Grsson, and carried, 


BRUCE PEEBLES AND CO. 
The report for 1905, to be submitted at the meeting on the 28th 
inst, , States that the neb trading profit fer the year, after providing. 
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for depreciation and all necessary charges in ‘onnection with the 
management of the business, amounts to £43,142. Deducting 
directors’ and maraging directors’ remuneration and auditors’ fees, 
interest on debentures and inc me tax, there is a balance of £36,441, 
to which fal s to be added £3 854. biough" forward at Des, 81 1904, 
making the total amount to be dealt with £40,285. The directora now 
recommend a dividend oa the original issue of preference shares for 
the half-year to Dec, 31. 1905, at the rate of 7 per cent. per annum 
(making 64 per cent. for the year to that date) Payment of a 
dividend of 64 per cent, per annum on the new issue of 


preference shares for the period from the date of their issue 


to Dec, 31, 1905 (after taking into account the interim dividend 
already paid). Placing to preference shareholders’ special reserve 
fand, as provided by the articles of as-o:iation, being not less 
than 10 per cent. of the net profi s, £5 645. Payment of a divi- 
dend on the ordivary shares for the year to Dec, 51, 1905 of 64 per 
cent. Writing: ff the whole of the preliminary expenses of the Uom 
pany and one-haif of the expenses in connection with the new issue 
of shares and debentures ia 1905, £8,091. Transferrirg to general 
reserve account £7,C00 and carrying forward £7,271, Tae directors 
consider the position of the Company to be satisfaevory. The turnover 
for the year has again been greatly increased, and the value of current 
contracts and orders in hand excerds that of any previous year. Several 
new and valuable channels of business have been opened up, and a 
` great amount of development work in connection with new types of 
machines has been ea;ried out during the year, necessitating consider- 
able expenditure, all of which has been charged to revenue. The prefer- 
ence shareholders’ special reserve fund is invested in trustee securities, 
and. including the sum to be transferred thereto, will amount to 
£7,722. The general reserve account, including the sum to be brans- 
ferred will amount to £15000. The shares in power and traction 
companies acquired by the Company in part payment of certain con- 
tracts have been valued by the direstors at considerably under par, 
and they believe the valuations b be reasonable, Since Dec. 31 
£10,000 of these have been sold. The issue of further capital, which 
was before the shareholders at the last general meeting, and afterwards 
duly authorised, has been carried out to the extent of the issue of 
10,000 6 per cent, preference thares of £5 each and 1 049 ordinary 
shares of £5 each. The directors have also, as au'horised by the reso- 
lution of the Company passed when the issue of additional capital was 
sanctioned, exercised the borrowing powers to the extent of £75,000, 
by continuing for a period of three years the £50 000 temporary 
debentures issued in 1904, and issuing a further £25,000 debentures 
for the like period, 


MARCONIS WIRELESS TELEGRAPH. 


The report for the year ended Sept, 30, 1905, t» be submitted at the 
meeting on the 26th inst,, states that tbe vear's working again shows 
an improvement, the net profit being £16,760, as sgainst £12 681 for 
the year ended Sept. 50, 1904. There is, therefore, for the year a 
return on the issued capital of about 7 per cent., which, with the 
balance brovght forward from last year of £12,681, would be sufficient 
to pay a dividend of about 12 per cent, Ia view. however, of the 
large expenses for development it is thought inadvisable for the 
present to make any distribution to the shareholders, The Ocmpany 
is making satisfactory progress all over the world, and the organisation 
for EE on by means of the Marconi system the business of a 
telegraph company is being extended wherever profitable traffic seems 
likely to result and concessions can be secured, Very important 
improvements have been made by Mr, Marconi in the system during 
the past year. . Notably, complete specifications have recently been 
filed for patents for an invention by means of which the waver, instead 
of radiating with equal strength in all directions sre primarily coa- 
fined toa particular direction, A demonstration of the capabilities of 
this new invention has been given by Mr, Marconi to representatives 
of the Admiralty and Post Office, and he has shown that by its means 
it is practicable not merely to direct the wavesin a particular direstion, 
but to localise the position of a ship out of sight of land working 
wireless telegraph apparatus, The new station in Oanada, referred to 
in last year’s report as in course of completion, is now finished and 
has been working satisfactorily day and night for some months past. 
The station bas been thorovghly tested by transmission of messages to 
England, and the directors are satisfied that the difficulty of trans- 
mitti»ng signals in bright sunlight has been surmounted, and that a 
good and regular service can be maintained. A new station, practi- 
cally identical with that in Canada, is in course of erection in Ireland, 
and when completed should give results similar to those now o5tsined 
from the Canadian station, affording, with, the Canadian station, 
satisfactory commercial communication both ways between the 
United Kingdom and tbe continent of America. The erection of the 
station in Ireland has been delayed throvgh diffisulties in securing & 
suitable site for which Government sanction could be obtained ; it is, 
however, anticipated that the station will be completed and ready for 
commercial working before the end of the present year (1906). The 
action brought by Lloyd’s against the Oompany and its affiliated com- 
pany, the Marconi International Marine Communication Co., has been 
settled on terms completely satisfactory to the directors, The American 
Marconi Co. has succeeded in the action which it brought sgainst the 
De Forest C^». in the United States, Freehold works at Dalston, 
valued at £82 000, have been acquired on highly favourable terms, The 
works at Ohelmsford, which have been found insufficient for the com- 
pany’s requirements, will shortly be closed, and the whole manufacture 
carried on at Dalston. A Bill to extend for six years the Wireless 
Telegraphy Act of 1904 has passed the second reading in the House of 
Commons, Uader the existing Ast, which expires this year, no wire- 
less telegraph working can be carried on in the United Kingdom or in 
territorial waters without the license of the Postmaster-General. After 
the close of the financial year the Company made an offer of 128,063 
Shares to the shareholders at par, This issue was guaranteed by a 


group in which six of the directors were directly or indirectly interested, 
the consideration being an option to take a further 115,810 shares at 
30s. each, Special attention is drawn to the item ‘‘shares in associated 
companies " cf the par value of £1 459,285 which are taken in the 
balance-sheet at only £62,286. 163. 4d, It is anticipated that when 
the Transatlantic stations are opened for commercial work, such of 
these holdings as the Company is preparei to sell will be marketable 
at prices which will represent sub:tantial profit, 


W. T. GLOVER AND CO. 


The report for 1905, to be presented to the meeting at Manchester 
on the 29th ineb., states that £17 290 has been aided to investments 
contingency fund, which, with £8 OLO transferred from the reserve 
fund and £794 profit derived from reahsation of investments, amount 
to £26 084. The investments of the Company are largely in concerns 
allied with electrical industries, and were made some years ago, Bei g 
ungucted se uities, it is not possible to establish their value accurately, 
but by the creation of this fund the directors believe they have made 
fuil provision far any loss that may arise. The directors purpose 
issuing the £100,000 5 per cent. second mortgage debentures already 
authorised by the p eference shareholders for the purpose of repaying 
the overdraft at the bank and the temporary loans, the time for which 
they were originally advanced having long since expired. The directors’ 
first consideration having been to strengthen the Company’s financial 
position, they do not resommend the payment of a dividead, The 
whole of the directors retire and offsr themselves for re-election, with 
the exception of Mr. Ormrod, who, in view of the proposed issue of 
second debentures, in which his firm may be interested does not offer 
himself for re-election, 


YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS. 


The report of the directora for the period ended Dae, 51 last states 
thao the profit on working from the opening of the lines on Avg. 15, 
1904, to Des, 31, 1905, amounted to £19 461, of which £8 LLU was 
earned prior to the formation of this Company on April 6, 1905, and 
is cons: quently only available for capital purposes, The balance— 
namely, 211 370—represents this Company's gross profits from April 6 
to Dec. 31, 1905, and after payment thereout of revenue charges and 
deberture interest, a balance of £1 326 remains whicn itis proposed 
to carry forward. "The powers uader which the lines have been con- 
structed were obtained by the Wakefield and District Light Railway 
Co, a statutory company, the whole of whose share capital is owned 
by this Company, and ucder these circumstances the traffic accounts 
are nominally those of the Wakefield Oo., which, however, hands over 
all the profits to this Company, A contract has receatly been entered 
into for the completion of the section between Normanton, Oastleford, 
aud Pontefract, a considerable portion of which had already been con- 
structed but not opened for traffic. The traffics show from week to 
week a steady and satisfactory increase, 


NORTHERN COUNTIES ELECTRICITY SUPPLY: 


The directors’ report for the year ended Dac, 24, 1905, shows that 
operations for the year ab tae Company's works show a substantial 
increase in work. The increase in the number of consumers amounted 
to 1.468, the equivalent of which in 8-c.p. lamps is 40,547. The 
number of units sold was 2 054 O11, and this produced a revenue of 
£19 228. The results are exclusive of large consumers for power at 
Hebburn whose installations were in course of construction at the end 
of the year, but had not come into operation, The Blyth and Cowpen 
districts were, up till recently, slack in their demands for current, but 
during the year several large power users have been arranged with in 
such a way that this station should soon be supplying about 14 million 
units and the directors anticipate farther demands from coliieries in 
the district, At Hartlepool slso considerable progress has been made, 
and negotiations are on foot with important power users. At the 
smaller stations, where the current is chiefly used for lighting pur- 
poses, the progress has been slower; but the directors are actively 
pushing this branch of the Company’s business, The revenue account, 
after an apportionment of charges and interest between construction 
and revenue accounts, shows a balance of £5 210, to which must be 
added £257 brought forward from last year. The directors recommend 
the disposal of this amount as follows: interim dividend already paid 
at the rate of 3 per cent, per annum, £1,665; final divide.d at the 
same rate, £1 795; amount to reserve account (makiag it £3,000), 
£1,500. Further amount written off preliminary expenses, £38), 
The balance carried forward is £129. Ia July last the Oompany issued 
at par £102,000 44 per cent. first mortgage debenture stock ; 14,537 
ordinary shares were also issued during the year and taken up by the 
existing shareholders and their nominees. 


GREENOCK AND PORT GLASGOW TRAMWAYS. 


The report for the year ended Dec. 31, 1905, to be submitted at the 
meeting on 30ch inst., states that the outlay on electrical construction 
account during the year amounted to £2443, making the total 
expenditure thereon to De», 31 last £188 378. The total reveoue for 
the year amounted to £34,229, and expenditure to £25 562, which 
sum includes interest, rentals payable to corporations, cost of repairs 
ard maintenance, and a provision of £1.500 for depreciation and 
renewals, leaving a profit of £3,666. To this has to be added £540, 
being the balance available out of the sum brought forward from 
last account, making a total of £9,006, and the directors now 
recommend that there be applied to reserve (sinking) fund £1,780, 
and after paying a dividend at the rate of 3 per cent, per annum 
on the ordinary shares, there remains to be carried forward £277, The: 
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reserve (sinking) fund will then stand at £7,384, With regard to 
the claim of the Greenock Oorporation in respect to profits, referred to 
in the last report the Roard of Trade having refused to state a case 
for decision on points of law, the High Court came to the conclusion, 
after hearing arguments, that it had no jurisdiction, Thereupon the 
Board of Trade is:ued its award on the lines of the recommendations 
of their inqnirer, and the Company was consequently bourd to pay 
over the sum awarded. This amount, together with the Company’s 
expenses in regard bo the arbitration, has been charged direct to the 
iu and loss account against the balance carried forward at Dec, 31, 


AIRDRIE AND COATBRIDGE TRAMWAYS. 


The report for 1905, to be presented at the meeting on the 26th 
inst., states that there has heen expended during the year on capital 
account an amount of £5 742, making the total expenditure for the 
construction and electrical equipment of the tramways to Dec. 31 last 
£61,441, The total revenue during the year amounted to £11 018. 
and expenditure to £9,672, which includes an amount of £2,948 
being interest payable to the British Electric Traction Oo, in respect of 
the amount due to them under the contract, leaving a balance of 
£1,546 which, added to £481 brought forward from the last account, 
makes a total of £1,828. The Board recommend that this sum 
should be applied as follows: to be placed to depreciation and 
renewal fund £1,250, and afser paying a dividend at the rate of 
4 per cent. per annum on the share capital, there remains to be carried 
forward £378, 


ERNEST F. MOY. 


The report of the directors to be submitted to the shareholders at 
the tenth annual gercral meeting on Tuesday, the 27th inst., shows a 
profit of £769. 15s. 91, has been earred during the year, which, 
t-gether with the amount of £92. 63, 10d. brought forward from las» 


year, makes £852. 2s, 7d. available for disposal. and the directors - 


reonmmend that this be dealt with as follows: 74 per cent, dividend 
on 8,107 ordinary shares (calculated on the new shares from the dates 
the instalments were received), less income tax £576. 121, 8d.; 6 per 
cent, dividend on 1,500 preference shares (calculated on the new shares 
from the dates the instalments were received). less income tix, £84. 
16s. 8d.; income tax on profit (£769, 153, 9d ), £38. 9s 91 ; general 
reserve scrouvt, LICO; and that the balance be carried forward to 
next year’s account, £62. 3s. 6d. The new works in Bayham-street, 
which were started at the beginning of last year, are now fairly well 
equipped with mschinery. and employ a number of workmen, The 
extension is now proving to be of great value, and the brass‘oundry, 
which is part of the new works, has fully realised the expectations of 
the directors, Mr, Ernest F, Moy retires from his position as director, 
in accordance with the articles of association, but, being eligible, cffera 
himself for re-election, | | 


te — 


JOHNSON AND PHILLIPS. 


The directors state that the profit for the year on trading account, 
ete,, after making provision for bad and doubtful debts, and after 
charging to revenue upwards of £4 000 for maintenance of buildirg;, 
plant etc., amoun's to £32064. After payment of various cha: ge: 
there is an available balance of £11,769. ous of which the directors 
propose the payment of a dividend at the rate of 7 per cent, per 
annum on the 175 000 ordinary shares, msking £5,739, and to carry 
forward £6 030. The above results may be considered satisfactory in 
view of the period of unsettled mansgement during the earlier part of 
the year previous to the registration of the Oompany. The directors 
are pleased to be able to report that the orders in hand are of a satis- 
factory nature, and there are signs of improved trade in the rear 
future. A fire occurred on Feb, 27 in the cable department, but this 
was, fortunately, confined to one building, and arrangements have 
been made to carry out the various contracts in hand, The damage 
was covered by insurance, 


enm 


OLDHAM, ASHTON, AND HYDE ELECTRIC TRAMWAY. 


The report of the directors for 1925, to be presented to the meeting 
on the 30th inst., s:ates that the total revenue for the year amouata to 
£30 157 and expenditure (including £1 600 for debenture interest) 
£23,851, leaviug a profit of £6,285, which, added t» £142 brought 
forward from the previous account, makes an available balance of 
£6 427, The directors propose to place to depreciation and reserve 
fund (bringing it up to £10 500) £751, and after paying a dividend on 
the ordinary shares st th» ra'e of 7 per cent. per annum, makirg 
6 per cent. for the year, there remains to be carrie’ forward £176 The 
subscribed share and debenture capital is £.40 000. The total espiral 
expenditure to Dec. 1 1905. amounts to £ 53,922. A new arra: ge- 
ment which shonid te of benefit to the Oompany has been entered into 
as from Jan, 1 1976, with regard to the working of the section of line 
from Hyde to Bredbury. 


NEW COMPANIES REGISTERED, 


. British Automatic Telephone Syndicate, Limited, — Registered 
March 15, Ospital, £40,000 in £1 shares. O j cù as indicated by 
the title, No initial public issue. ^ Registered office: 151-153, 
Dashwood House, New Broad-street, E C. 

S. Calmont and Co.—Rgistered March 14. Capital, £4,000 in 
81 shares (1,000 preference). Ooject: to acquire the business carried 
an at 28, Basinghall-street, E,O,, as S, Qalmont and Oo., to adopt an 


agreement with T. Sullivan, and to carrv on the business of electrical 
engineers, etc. Noinitial public issue, R gistered offi e: 23, Basing- | 
hall-street E C. ; 

Wilson-Wolf Engineering Co., Limited.— Registered March 8, 
Oapital, £3 000 in £1 shares  O^j:sct: to carry on the business of 
electrical, mechanical, and general engineers, coppersmiths, machioists, 
ironmongers, constructors of electrical tramears, motorcars, carriage’, 
cycles, and other vehicles, manufacturers of and dealers in electric 
light, cables, telegraph and other wires and accessories, dynamcs, 
motors, telephones, bells, electroliers, arc and other lamps and fittings, 
eto, Registered office: Laycock’s Mlll, Thornton-road, Bradford, 


Liens Registered. 


Madras Electric Supply Corporation, Limited, London, E C.— 
Trust deed registered March 1, for £250,000 conscruction debenture 
stock, Trustees: C. C. Cave, of 15 Cranley-garde:s, S.W., and 
C. F. Tafnell, of Watendone Manor, Kenley, Sarrey, Secured on the 
whole of the property, undertaking and assets, int lading the uncalled ` 
capital, and by a mortg-g» on the whole of the undertaking in connec- 
tion with the Madras Electric License, 1905 and all property connected 
therewith. 

Cork Electric Tramways and Lighting Co, Limited.—Lien 
registered Ma ch 9, for £2 000, part of £115 000. Amount previcusly 
issued, £111 000. Charged on a:l the freehold and leasehold heredita- 
ments and other assets, present and future, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Milan.—The Municipality will shortly proceed to invite tenders for 
the construction of two electric tramways. 

Dublin.—The Oorporation invite tenders 
Particulars from Mre, F, Allan, 5, Oork-hill, 

Heidelberg (South Africa).—The Muaicipality invite tenders for 
the elevoric lighting installation of the town, 

Gillingham —The Electricity Department invite tenders for the 
annual supply of meters, Tenders by March 26, 

Rosario (Argentino)—The Municipality invite tenders for the 
elecui: bghting of the town, Tenders by April 16, 

Bedford.—Tenders are to invited for the supply of 220 yards 
of rubber iasulated lead-covered and armoured cable. 

Namur.—The Direction de la Traction et du Matérial invite tenders 
for electric lighting cab:es, lamps, cells, etc, (shor«y). 

Madrid — [he Direccion-G :neral de Obras Publicas invite tenders 
for an electric railway prc ject in Barcelona, Tenders by March 81. 

Luxemburg.—Offers are invited for the concession of the pntlie 
electric hghung, Apply at the Stadiverwaitung at Luxemburg, Offers 
by June 1. 

Leeds.—The Electricity Committee invite tenders for one or two 
seis of electric generating and condensing plant, Tenders by 10 a.m, 
on Ap:il 9. 

Glasgow. — l'anders are invited for anvual supplies for the Oorpora- 
tiou tr.mways. Apply, General Manager, 46, Hath street. Tenders 
by April à. 

Couvin (Belgium).—Tenders are invited for pu lic electric lighting 
installation, Apply, the Secretariat Communal, Oouvin, Tenders 
by April 19. 

Bolton.—The Electricity Committee invite tenders for one steam: 
engine complete, Tenders by noon on March 29, See advertisement 
in last ist Us, | AE 

Stoke-on-Trent.—The Corporation invite tenders for electricity 
meters. Forms, £2, 2s Tenders to the Borough Electrical Eogineer 
by March dl. 

Sunderland,—Tenders are invited for annual supplies for the 
elect is tramways. Particulars from the Genera! Mansger, Tenders 
by March 28, 

Brussels.—The Belgian State Railways invite tenders for 31 iron 
posts, steel and copper drawn cable, glow lamps, insulators, eto,, in 
15 lots for electric lighting, Cahier des charges, No. 807. Tenders 
by March 28, 

Yarmouth,—Tenders are invited for the supply of 5 000 tons of 
Scotch authracite coaland 500 tons of Welsh steam cosl, Apply to 
the Electrical Engineer, 

Bolton.—The Electricity Committee invite tenders for one con- 
tinucus-current electric generator, Terders by noon on March 29, See 
adver s-ment in lags issue, 

Stockport, —Ten ders are invited for the supply of electric motors 
and tor the suppiy aud erestion of steam-driven condensing plant, 
Tenders by noon on March 29. 

Alost,—The Muaicipality invite tenders for the public lighting 
i:stallation, Particulars, etc,, may be obtained from the Seuretaire 
Communal, Tencersa by March ől, 

Madrid,—Tenders are invited for the construction of an electric 
trsmway. Guarantee, £140.  Tendeis t» the Dureccion-General de 
Ob as Pobliess, Madrid, by Ap-l 5. 

Barcelona (Spain).—Offers are invited for acquiring a tramway 
covcession for a prrod of 60 years. Direccion-vieneral de Obras, 
Pablicas, Madrid, Off-ra by March 31. 

Cairo.—The Director-General of Ports and Lighthouses invites 
tenders for carrying out an electric light installation on board H.M 8, 

' Aida” at Alexandria, Tenders by April 30. 

Johannesburg.—The Town Oouncil invite tenders for the supply, 
free at their stores, of 350 street lamp fittings, 50 stays, and 600ft, 
gas barrel, Tenders to the Town Olerk by March r | — | 
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Oporto.—Offers are invited for a concession to work the American 
tramway system, particulars of which may be obtained from the 
Portuguese Consulate in London. Tenders by March 25. l 

Caen (France) —The Préfecture at Caen invite offers for laying 
and working a tramway system by mechanical means, Offers are to 
be made to the P;éfecture du Calvados, Caen. Tenders by June 1. 


Briton Ferry.—The Urban District Council invite tenders for the 
supply of sub-station switchboard, feeder and distributor cables, eto. 
Dr by March 26. H. Lewis Fietcher, Prudential buildings, 

ardt. 

. Walsall —Tenders are. invited for 500-h.p. high-speed steam-engine, 

$50 kw. h'gh.pressure continuous-current dynamo, high-pressure 
feeder cables, low-tension distributors, and pilot wires, Tenders by 
March 30. | 

Sunderland,—The Corporation invite tenders for the supply and 
erection of steam, exhaust, and other pipes in connection with the 
extension of their Hylton-road electricity station, Tenders by April 4. 
See adveriisement, 

London County Council,—The London County Oouncil invite 
tenders for the supply and erection of high and low tension switch- 
gear for certain of the Oouncil’s sub.stations, Tenders by 10 a.m 
on March 27, See advertisement in last iesue, 

Sunderland,—The Ocrporation invites tenders for one 750 kw. 
triple-expansion engine direct coupled to three-phase generator 5,000 
volts, with exciter, one 500-kw. static transformer, and two portable 
air-compressors, Tenders by noon on March 30, 

Wallasey.—The Urban District Council invite tenders for an 
extension to the engine and boiler house at the generating station, the 
supply and delivery on seat of new boilers, also a 500-kw, steam-driven 
single-phase alternator. Tenders by noon on April 18, See advertise- 
ment, ; 

Epsom,—The Asylums Committee of the London County Council 
invice tenders for the installation of electric lighting and power 
(excluding generating plant) at the Long Grove Asylum, Epsom. now 
iu curre of erectioa. Tenders to the offise of the Committee, 
6, Waterloo-place, London, S, W., by March 26, | 

Chester.—The Corporation invite tenders for the construction, 
alteration, and electrical and general equipment of tramways, and new 
length of track in car-shed. Specifications, etc,, may be inspected on 
aud after March 12 on application to the City Surveyor or the City 
Electrical Engineer on payment of £3. 3s, Tenders to Mr, J. H. 
Dickson, town clerk, by March 31. 

Sydney (N.S W.).—The Oouncil invite tenders for the supply and 
erectiun uf (A) boilers, automatic stokers, pipework, ete. ; (B) turbo- 
alternator, sub-station mach‘nery, switchboards, etc. Conditions may 
be obtained from Messrs, Preece and Oardew, 8, Queen Anne’s-gate, 
Westminster, on deposit of £5. 5s., which will be returned on receipt 
of & bona fide tender, "Tenders by May 7. 

Nottingham —The City Council invite tenders for supply and 
delivery of steel girder tramrails, tramway poles and fittings, and 
granite setts, Contract No. 1 will comprise the supply and delivery 
of 450 tons of steel tra nrails aud 21 tons of fisholates: Contract No. 2 
will comprise the supply and delivery of 250 tramway poles and 
fittings ; Oontract No 3 will emp ise the supply and delivery of 
10 000 tens «f din, by Sin. granite sstts, Tenders to the Town Olerk 
by March 31, 


RESULTS OF TENDERS. 


Walsall.—The Town Council have accepted the tender of T. Parker, 
Limited, for supplying two transformers for the sum of £1,430. 

Southport,—The tender of Buck and Hodson to face the ends of 
the Uaion street and Hill-street transfoi mer chamber for £14, 15s, 7d. 
has bean accept. d. 

Bridgwater.—The Rural District Ocuncil have accepted the quota- 
tion of Thompson Bros., amounting to £40, for an installation of the 
electric light into the new free library. | 

Stoke-on-Trent, — The Electricity Committee recommend the 
Council to accept the tender of the Reason Manufacturiog Oo, for the 


supply «f meters during the year, and that of Mordey, Fricker, and Co. 
for the annual supply of indicators, 


. 


Brighton.—'The tender of the British Westinghouse Co., at £138, 
has been accepted for work in connection with the air-pump motors at 
the S uthwick electricity works, The Council have also accepted the 
tender of W, Cory and Son for the annual supply of 15,000 to 20,000 
tons of washed nuts coal for use at the Southwick power station at 
13s, 41, per ton. 

Barnes.—The Urban District Council have acceptsd the following 
tenders for supply, delivery, and erection of (Section 3) one straight. 
tube type water-tube boiler and (Section 5) surface condenser, feed 
pump, and pipework: Siemens Bros. and Oo., York street, West- 
minster, 300 kw, steam generator, £1,975; Babcock and Wilcox, 
Farringdon-street, E O., boiler, £590 ; Worthington Pump Co., 155, 
Queen Victoria-street, E.C., condenser, feed pump, and pipework, £386. 


London,—The London County Ocuncil have received the following 
tenders for side-slot rails, etc, required in connection with the 
proposed reconstruction of a portion of the first section of the northern 
tramways in Kingeland-road : 

Frodingham Iron end Steel Oo., Frodingham* .......0.. £2750 1 0 

Steel, Peech, and Toz:r, Sheffield |... eem 3.64014 0 

P, and W. MacLellan, Glasgow eae o a-a o ort Done o owt o oe eene 0-os bart 0-000 5,640 3 0 
* Recommended for acceptance, 

Battersea.—The Borough Qouncil have accepted the following 
tenders at schedule prices for the supply of materials and stores for 
the electricity department: Duckham and Oo., Phenix Wharf, West 
Ferry-road, Millwall, lubricating oile ; Middleton Bros., St, George's- 
street, E, engine-room stores; Oharrington, Selle, Dale, and Oo,, 


Falcon-road, Battersea, coal; Geipel and Lange, Vulcan Works, St. 
Thomas-street, S.E., carbons for arc lamps; Electrical Oo., Charing 
Oross.rosd, W.O., electricity meters, Nernst lamps, etc. (renewal) ; 
Callender's Cable and Construction Oo., Hamilton House, Victoria- 
embankment, W.O., service joint boxes, cables, etc. ; Rowatt and 
Sons, Radsworth-street, City-road, arc lamp globes. 


London County Council —The tender of Edmundson's Electricity 
Corporation, amounting to £5,715, for extending and making a1di- 
tions to the electrical generating plant at the central station, Long 
Grove Asylum, has been accepted. The Highways Committee recom- 
mend the acceptance of the offer of Dick, Kerr, and Co., to execute the 
roadwork and platelaying in connection with the reconstruction aud 
doubling of the existing sivg'e line of tramways in Goswell-road, 
between Olerkenwell-road and Upper Ashby-street, for the underground . 
conduit system of electric traction, upon the same schedule of prices 
and upon the same general conditions as those contained in the con- 
tract entered into with the compauy in pursuance of the resolution of 
March 6 1906, for the reconstruction of the tramways from Blooms- 
bury to Poplar, 

Recent Contracts, —Messrs, Ferranti Limited, Hollinwood, Lancs., 
have recently received the following orders for switchgear: high- 
tension continuous-eurrent 2,000 volt switchgear, 56 parels, for the 
Hull Corporation ; electrically-operated switchgear for the St. Andrew’s 
Cross Station of the Glasgow Oorporation, low-tension continuous- 
current switchgear for ditto; low-tension continuous-current switch- 
gear for Waterloo-street sub-station of the Glasgow Oorporation ; high- 
tension switchgear for main station and high and low tension switch- 
gear for sub-station, for the Lancashire United Tramways Oo. ; high 
and low tcasion sub-station switchgear for the Manchester Corpora- 
tion (eight boards); continuous-current switchboard for Richard 
Johnson and Nephew, Manchester; continuous-current switchboard 
extension for the National Gas-Engine Co, Ashton-under-Lyne ; 
extension high-tension switchgear for the South Metropolitan E, L, 
and P. Oo., Kast Greenwich ; extension high t»nsion three-phase 
switchgear for the North Metropolitan E.P.S. Co.’s Taylor’s-lane 
station, | 

Wimbledon.—The Corporation have received the following tenders 
for the supply and fixing of air-compressore, to be electrically driven, 
at the pumping station, Durnsford-road, Wimbledon : 


General Electric Oo., Witten, Birmingham (accepted)......00 £701 
Iogersol], Rand, and Oo., London, EO. ......- emer 991 
B. Woods and Co,, London, S. W, weccsccecsesseremrmrcmrcorsmemen 850 
Allan and Oo., Bedford .......... cere — — P 16495 
Thwaites Bros,, Bradford .—.—..- sems sos oes meom eremo - 2,012 
Worthirgton Pump Co., London, EO, smemessscisssseenmomsemsae 959 
Dilios Sich decessisse lode alienate aara x EIOS 
Reavall and. Co, Ipswich 256 eeceme neruos to tm tn vn e en € nnn m cm 924 
Diblo:/ "eode etusiecacixes Dese tec metus sposi amem. IJI 
Bailey and Oo., Salford .......- .... esce ———— — . 1,000 
British Thomson-Houston Oo., Rugby esem ese me mn mem om ems ams ema 1,081 
in Mec" E 
Ditto  iskeeveeeeee uelim a cadens Rari petri E V dk PE 2940 
Iro cC ——— — — 997 


BUSINESS NOTES. 


TRACTION. 


Hull.—The Oorporation tramways employés held a very succesful 
hyacinth show recently, 

Geneva —Trsffis receipts of the Geneva Tramways Oo. for the 
month of February, 1906, amounted to £7,789, being an increase on 
1905 cf £320. 

Keighley.—A propossl to extend the tram-shed to accommodate 
four aoditional cars was carried at the last meeting of the Council. 
The cost is estimated at £438, 

Huddersfield —As a result of a recent tramway accident, the 
Tramway Commi:t:e are considering the advisability of adopting some 
other type of brake than is at present in use. | 

Taunton, —The Corporation have decided to support the application 
of the tramways company for permission to carry out extonsions, and 
have withdrawn the speed limit clause imposel by them. 


Bury.—The Bury Ratepayers’ Association have passed a resolution 
that before laying the proposed tramway line to Bolton, the Tramways 
Committee should experiment with two motor-omnibuses. 

Nottingham —A sub committee has recommended the Tramway 
Committee to grant an annual holiday toits employés, and the general 
mansger has b-en instructed to draw up a plan in connection with this, 

Yarmouth,—The Town Oouncil have resolved to grant permission 
to non-commissioned officers and men of the Royal Garrison Artillery to 
a workmen’s tickets when travelling by tram between noon and 

p.m. | 

Salford,—The question of having the 14d, fare on the Esclesold- 
road route extended to Langworthy-road is before the Tramways 
Committee, The Tramways Committee have eceived au application 
from the employés’ representatives for an increase of wagas. 

Hindley.—The Strecta Sub-Committee recommend the Council to 
agree to the purchase of the land in Bridg»-street for the sum of 
£9°0, and to enter into an sgreement with the South Lancashire 
Tramways Oo, t» construct ths tramway along Bridg»-street. 

Yardley.—Mr, Alfred Baker, the engineer to the city of Birm- 
ingham electric undertakings, has been called in to advise the Yardley 
Council in the matter of the tramways and the Tramways Committee 
hope that in a few weeks it may be possible to present à report ag to 


the advisability of purchase or otherwise. 
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Norwich,—Mr. G, Chamberlain, the local director of the Norwich 
Electric Tramways Company, has presented to the Norwich Town 
Council his annual report in connection with the working of the 
system. He deals with a diversity of subjects, and shows what steps 
the company are taking to remedy defects, l 

Tramways v, Railways, —4AÀn illustration of the effect of tramways 
upon railway traffic is given by Sir James King, who, presiding at the 
half.yearly meeting of the Caledonian Railway Co,, said the lavish 
service of electric tramways had seriously diminished their short- 
distance traffic, the number of passengers, compared with 1901, being 
down three millions, 

Richmond (Surrey).—Having regard to the statement of the 
chairman of the London United Tramways Co. that it was the incen- 
tion of the company to take in hand the reconstruction of the Kew- 
road tramway and its conversion to elestricity at once, the Council 
have decided to withdraw their petition against the company’s Bill 
now before Parliament. | | 

South Shields.—The Board of Trade inspection of the electric 
cars and the completed section of the line at South Shields took place 
on Wednesday. It is expected that a public service will be com- 
menced on Monday. It will be some months, however, before the 
main route, through King-street, the Market-place, Green-street, and 
Frederick-street, will be in working order, 

Aintree (S.W. Lancs.).—The Lancashire and Yorkshire Railway 
Co, are about to undertake the electrification of their line to Aintree, 
via Marsh-lane, and two additional stations will be erected to tap the 
traffic between Marsh-lane and Aintree. A further devele pment 
almost in sight will be the coupling of the overhead system wita the 
Lancashire and Yorkshire at Marsh-lane by a janction corresponding 
to the cne recently formed at Seaforth. | 

Holland.—The acting British consul in Amsterdam reports that 
à company has been formed with a capital of £625,000 with the 
obj-ct of constructing an electric tramway from the centre of 
Amsterdam to many of the more important towns and villages to 
the north of Amsterdam, having a total length of about 40 mils 
It will have a 10 minute service avd will be an important and 
desirable means of transport for the district, 


Sowerby Bridge, -The question of doubling the tramlines from the | 


Bolton Brow School to the Wharf Hotel, S werby Bridge. is under the 
consideration of the Halifax T:amways Committee, Owirg to this 
length of single Jine the cars are limited to a 10 minutes’ service, but 
if the line was doubled a fine service could be instituted with the same 
number of cars. There is a demand for this more frequent service in 
the summer months and on Saturdays and Sundays. 


Holloway.—Some slarm was caused the other day by one of the 
Midolesex County Council’s electric cars overshooting the points at 
the terminus by the Archway Tavern and running down the incline to 
Holloway-road, where it took the rails of the horse tramway. The 
power brake did not act, and the hand brake was not sufficiently 
powerful to stop the car’s progress owing to the greasy state of the 
rails, The car was brought to a standstill in Holloway-road and 
removed, 

Middlesex Light Railways and Tramways.— M jor Pringle, 
R.E., of the Board of Trade, inspected the Oricklewood aud Willesden 
Green section of the above on the 20:h inst, The insyec'ivg officer 
expressed himself as being well pleased with the line (which is of 
double track, wood paved throughont), over which he granted a speed 
of 12milessn hcur. The line which has been laid out and constructed 
from the plans of Mr. H. T. W«kelam, M I O.E., the county engineer, 
will be opened to public traffic on the 30th inst. 
^ Greenock, —The number of passengers carried during the twelve 
mo: ths by the Greenock ard Port Glasgow Tramways Oo, wa- 7. 625,694 
as compared with 6.644, 388 in 1904, being an increase of 979 506. The 
average receipts per passenger were l 06d., as egainet 1081. ; the 
average working expenditure per passenger (apart from rentals eto.) 
was ‘66d,, as against '62d. ; and the proportion cf expenses to receipts 
was 62:6 per cent., as compared with 57'5 per cent, The number of 
miles open was 7 76, the same as the previous year, 


Edinburgh —At the Town Oouncil meeting on Wednesday a 
ques:ion was asked as to the system of electric tramways to be used 
on the Gilmore-place route. Is was announced that the committee 
had been advised by Sir Alexander Kennedy to delay coming to any 
decision either as to the overhead or surface-contact systems until the 
beginning of April, when they would be in the position of seeing for 
themselves, in more than one town in England, these various systems 
in operation, That was the reason why they had deferred taking any 
further action meantime. 

. Leeds.— The Corporation were sued at the County Court last week 
for damagesin a motor smash, The accident occurred on the night of 
Sunday, Oct. 18. The defence wes that the plaintiff was at fault, 
inasmuch as he had crossed the lines whilst the tramcar was in motion. 
The driver seid ''Go on” because he thought the motorist was going 
towards Kirkstall in the same direction as the tramcar, which was 
carried forward by its own momentum, and the driver did his best to 

revent the collision, Judge Greenhow gave judgment for the plaintiff 
for £48, the full amount claimed. 

London County Council.—The vice-chairman of the Highways 
Committee, Captain Hemphill, made a statement at the meeting on 
Tuesday last to the eff ct that it was possible that the Council might 
approach Parliament for powers to run motor-omnibuses as feeders to 
their tram ways. Keply to Mr, Thomas, he said that he did not think 
the Council would ever consent to sllowing private companies to come 
in and run tramways in London, It was true that there were less 
than 30 miles of electric tramways in London, whereas about 300 miles 
were required to give a good service, This, however, was not the fault 
of the Council, but was greatly due to the opposition of the borough 
councils, 
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Folkestone,—The tramways question was again fully discussed at 
the last meeting of the Town Council, when the agreement with the 
National Electric Construction Co. was considered, The position of 
this matter is that the company are promoting a Bill for the construc- 
tion of tramways in Folkestone, and the Corporation have given their 
consent thereto, subject to certain conditions, one of which ia that the 
company shall pay the sum of £16,200 on the completion. of the 
agreement ; another condition is that the company are not to transfer 
their powers to any other company or person without the consent of 
the Corporation. The company have agreed not to run cars on Sundays 
between the hours of 11 a.m, and 1 p.m. 


Spen Valley.—The General Purposes Committee of the Oleck- 
heaton District Council have instructed the clerk to arrange for an 
interview between representatives of the Council and the Bradford 
Tramways Committee to dis^uss a suggestion made some time sgo thab 
the Corporation and Spen Valley tramways should respective'y be 
extended so as to meet at Oakenshaw, If this were Aone, it would 
give through communication between Dewsbury and D adford by a 
second route, taking in all the three townships of the Speu Valley— 
viz, Heckmondwike, Liversedge, and Cleckheaton, The Spen Valley 
lines are worked by the Yorkshire (Woollen District) E ectrio Traction 
Co., and the distance from the present terminus at Oleckheaton to 
O.kenshaw is about a mile and a half, 


South Shields.—The Town Council have had under consideration 
the following Bills: A Bill for extending the area cf supply of the 
Newcastle-upon-Tyne Electric Supply Oo,, for transferring to that 
company the undertakings authorised by the Whitley and Monkseaton 
Electric Lighting Order. 1901, and the Seghill, Earsdon, and Tyne- 
mouth E ectric Lighting O der, 1902, and for other purposes; a Bill 
for conferring further powers upon the County of Darham Electric 
Power Supply Oo , and for other purposes ; aud a B ll to enlarge the 
pcwers of the North and South Shields Electric Riilway Co. with 
reference to the acquisition of lands and the construction of works, 
which they have decided to oppose. A motion his been carried to the 
cft cb that advertisements on the new cars be not allowed, 


Ayr.—The Town Council considered the minute of a meeting of 


| Tramways Sub-Committee submitted, which showed that a report by 


the tramway manager and burgh surveyor had been pres n'ed with 
reference to the proposed exteoeion of the tramways to Whitlet:s, in 
view of the transference of Ayr racecourse to Whitletts-road, The 
report showed that the extension, which was from the rew bridge. via 
River-street, George-st eet, and Whittlets-road, would cover a distauce 
of one wile five furlongs six chains, and three schemes were submitted, 
varying in cost according to the amount of double line laid down, The 
operating cost was calculated for the first scheme at 74. per car mile ; 
for the second, 6'6d. per car mile ; and for the third, 6'5 per car mile ; 
and the receipts were calculated at respectively 9'2d., 8'7d,, and 8'44, 


Birmingham,—I is reported that rapid progress is being made 
with the construction of new tramways in the city. The tramways 
company this week commenced their extended running, and for the 
first time cars with passengers have bern seen passing round the loop 
confining the site for the new Corporation art gallery and public 
buildirgs, Aa important contract for the construction of new tramways 
was plac-d some time ago wih Sir John Aird and Sons, and the 
work has already made good prog:ess, Simultaneously with th- work 
of construction Messrs D cok K.rr, and Co, are engsged in the con- 
struction of the overhead equipment required for the new lines as well 
as those already in existeuce, The work of the Tramways Coman! tbee 
is well up to time, and on Jan, 1 next the remaining steam cars will 
be replaced by electric cara all over the city. 


Lancaster,—As we announced on March 9, the Town Ocuncil 
referred back the minutes of the T:amways Committee in regard to 
negotiations with Messrs K-rshaw aud Co. The «ffr of Messrs, 
Ker hiw, it will be remembered, was to lease the tramways in the 
borough, and connect them with the Lancaster and D s rics Tramway © 
Oo.'s line to Morecambe, which they proposed to acquire and to 
electrify, The Tramways Committee, however, are not in favour of an 
outside company coming into the borough, thongh they are prepared 
to negotiate terms by which M :s-s Karshaw might acquire the 
District Co’s undertaking, and they asked for authority to reply 
to this effect to Messre, Kershaw’s offir. A town’s meeting is now 
being requisitioned by those who consider it advisable to accept the 
cffar, A poll of ratepayers is also demanded. 


East London Railway, --A correspondent, writing to the Times, 
urges immed.ate action for the electrification of this system. He saya: 
' The Brighton Oo are busy electrifying their line to New Orosa, 
and when this electrification is completed it would be possible, 
if the East London were electrified, to rua through trains electrically 
over the East London from the underground lines on to the Brighton 
system at New Cross, I am informed from a most reliable source that 
all that is required to electrify this line would be to lay down a con- 
ductor rail and to erect one sub-station, The current could be pro- 
vided from the power-house at Chelsea, as is the case with the Bow 
and Whitechapel, and the rolling-st»ck of the other companies, such as 
the Metropolitan and the Metropolitan District, could be used on the 
line. Owing to these circumstances, the cost of electrifying the system 
would be exceedingly small," 


Walsall.—The following are the particulars respecting the working 
of the tramwaya during the past month and the corresponding month 
last year—v z.: Four weeks ending Feb. 25. 1905—number of pas- 
sengers, 521,826; receipts, £1,793. 5s ; car miles run, 45.955 44; 
receipts per car mile ru», 9 36d, Four weeks ending Feb. 24, 1906— 
number of passengers, 337,911; receipte, £1,906. 14s. 8d.; car miles 
run, 47,846'10 ; receipts per car mile run, 9 56d. Wages paid (includ- 
ing repair of permanent way)—for four weeks ending Feb, 25, 1905, 
£604, 1s, 1d.; for four weeks ending Feb, 22, 1906, £618. ds, ld. 
The manager has reported that the siding at the depot, together with 


weg considerably below the estimate. The agreement with the Wolver 
hampton District Electric Tramways C^, as t» the running of through 
cars by the Corporation over part of the company’s lines at Willenhal! 
haa been completed. 


 Semi-Municipal Tube — M-, A. F, Hills has propounded a novel 


schere im connection with the Hammersmith, City, and North-East 
London Railway, the main feature of which is to give the local autho. 
rities a financial interest in the new tube railway scheme: now being 
promoted to connect the north-west and south-west by way of Picea 
dilly-circus and the Monument with the north-east and south-east. 
He suggests that the City, the borough councile, and the Lonion 
Council should j»in:Jy guarantee for a term of years a low rate of 
interest—say 24 per cent,—on the capital required for the purpore of 
new railway construction receiving in return the right to nominate 
one-half of the directors thus securing the supervision of the placing 
of all contracts, the fixing of faree, and general administration in the 
interests of the public. Further, in return for the use of public credit 
the guarantors would become entitled, after the payment of the 
guaranteed interest to the shareholders, to a moiety of all profit 
divided above 3 per cent., provided always that the shareholders’ 
interest is to be limited to a miximum of a cumulative 5 per cent. 
A clause has been inserted in the Bill giving the necessary powers to 
the local governing authorities to participate, 


Halifax.—The question of placing several top-eovered cars on the 
various routes is held in abeyance until the consent of the Beard of 
Trade has been obtained. The Board of Trade, we understand. o' ject 
to the use of covered ca"s in Halifax because the gauge is 3ft, 6:n., 
and they have issued a regulation that before any such carg can be 
put into service their consent must be obtained, Ib is expested that 
the Halifax Corporation will be granted permission to put covered 
cars of the desiga now on view on most of the rontes, though the 
Q 1eensbury section will probably be debarred. A conference of repre. 
sentatives of the Halifax Tramwavs Onmmittes and the West Yorksbire 
Tramways Oo. took place at the Halifix Town Hall recently to discuss 
the provisions of the company’s parliamentary Bill, by which the 
company seek running powera ove" the Halifax Corporation tramways 
from West Vale to the Halifax Post Office, and from Brighouse to 
Bailiffs Bridge, agairst which the Oorporation have netitioned Parlia- 
ment. It was stated that the company were prepared to take over the 
two sections and to work them, payirg the Corporation the cost of 
construction and the entire profits earned on such working. These 
profits, it is understood, would be arrived at by deducting the bare 
working costs and a sum in compensation for the extra traffic accruing 
from the convenience of running through. These proposals will be 
submitted to a special meeting of the Tramways Committee, 


LIGHTING AND GENERAL. 


Removal,—The British Prometheus Oo., of Kingston-on-Thames, 
are removing to Salop streeb Works, Birmingham. 

Broughty Ferry.—The Town Council contemplate spending £2 5C0 
in ex'enoing the electricity station within the burgh, 

Battersea.—The E estric Lighting Committee are recommending 
the O: uneil to reduce the charge for power to 1d. per unit, 

Hindley —The Council have decided to oppore the Lancashire 
Electric Power Bill, 1906, and to present a petition against it, 
` Taunton,—The Council have under consideration the desirability 
of installing flame are lamps instead of the present rectified lamps. 

Gowerton,—The Parish Oouucil have agreed to accept the tender 
of M-ssrs. Baldwins and Oo, for the electric lighting of the parish, 

Discharge,— Im mediate discharge has been granted to M-. A, J, 
Harris, electrical engineer, Borough Mills, Bower-street, L'v-rpool, 

Portsmouth —An inquiry will be held next week into the application 
of the Corporation for power to borrow £24,000 for electric lighting 
pur poses, 

Dudley.—The acj»urned inquiry into the Council’s application for 
powers t» borrow £21 000 for their electricity undertaking will be held 
on the 50th inst, | 

Tiverton.—The Local Government Board have refused Tiverton 
Corporation's application for leave to borrow £13 000 for the installa- 
tion of the electric light, 

Wisbech.—The Town Council have approved of a draft agreement to 
be entered into with the National Electric Construction Oo, to supply 
the town with electric light, 

Eastern Telegraph Co.—The directors have declared an interim 
dividend of 1j per cent. on the ordinary stock in respect of profits for 
the quart-r ended Dec. 31, 1905. 

Warrington —The L cal Government Board have held an irqniry 
into the application of ihe Corporation for sanction to borrow £10,000 
for «xtergion of electrical mains in the borough. 

Bermondscy.—The — Ele:stricity Committee have submitted an 
estimate to the Boreugh Council of £2,350 for installing condensing 
plant to deal with steam frem the g-nerstiog plant, ` 

Direct United States Cable Co —The dive: tors have resolved to 
pay an ioterim dividend of 4s, per thare, being at the rate of 4 per 
cent. per annum, for the quarter eaded March 51 1906. 

Wolverhampton.—The Oeuncil have given sanction to the Elec- 
tricity Comms es to borrow £12 000 for the extension cf the electric 
mits providing new feeders, and for work for public and private 
lighting. DN | 

Leek,—The Local Government Board have held an inquiry with 
reference to the application of the Leek Urban District Council for 
sanction to borrow £4,724 for the purpose of electric lighting 
extension, - ee 


Bucharest (Roumania),—The order for the complete electrical 
‘quipment for the cotton and bleaching mills being erected by Maesre, 
^addington and Lamb has been placed with Messrs, Veritys Limited, 
Manchester, 


Change of Title-—The Mica Insulator Co, is now named the 
Micsnite and Iusulators Oo., Limited The name more correctly repre- 
sents the business of the company, but the change is in name only; 
the constitution and personnel remain as heretofore. 


Great Northern Telegraph Co. of Copenhagen —The directora 
‘ecommend the same distributi n of net receipts as last year—namely, 
74 rer cent, dividend, including 5 yer cent, already paid—placing 
£55 555 each to the reserve and the dividend «qualisstion funds, 

Hampstead. —The Electric Lighting Committee have recommended 
rhe Borough Council to carry out a number of works at a cost of 
£1,417, in order to provide for the probable additional demand for 
electric curreat during next winter and in order to improve the supply. 

Stoke — The electrical engineer reports that during the month of 
February 10,500 units had been eupplied, an increase on the corre- 
sponding period of last year of 128 per cent.; also that the number of 
‘onsumers now on the books is 176, representing a total of 11,395 
8-c p lamps, 

Loughborough —The staff at the Corporation electricity works sat 
down to dinner together on Wednesday week in the workshop, which 
had been artisticaliy decorated for the occasion, The company num- 
nered 14 Mc. W, H. Allen (electrical engineer) presiding, and Alderman 
A. A. Bumpus (chairman of the committee) was the guest of the 
evening, 

Newcastle —At a meeting of the City Lighting Oommittee of 
Newea-tie Corporation, a report was presented for lighting with gas that 
part of Fenham district which was being laid ous for buildiog sites, 
A suggestion was made that a report should be prepared showing 
what it would cost to light the place with eleotris light, The sugges- 
tion was adopted. | 

Ashton.—The town clerk has lodged a petition against the Lanca- 
shire Eiectric Power Oo,’s Biil, and the Council has instructed him to 
forward a copy of such petition to the membera of Parliament for the 
borough and Prestwich division of the county, with a request that 
they will, if possible, support the petition by voting against the second 
reading of the Bill, 

Sao Paulo Tramway, Light, and Power Co,—The Oanadian 
Bank cf Oommerce are adv.sed that a quarterly dividend of 2 per cent, 
has been declared on the ordinary shares of the Sao Paulo Tramway 
Light, and Power Co, payable to all shareholders registered on the 
books of the company on March 20. The bocks of the company are 
closed until April 1. 


Rangoon — According to Indian Engineering, a proposal t» start 
an electris bakery in Ringoon, to make uread by machinery untouched 
by hand, is now being considered. No doubt if such an institution 
soarta it would be well patronised, Possibly fewer people would eat 
bread in the East if they saw kneading operations being carried on by 
the servants cf native bakers, 


Coal-Handling Plants.—The Chain Belt Eugineering Oo., Darby, 
recently installed a coal-handling plaut at the extensive Manningham 
M lis of Messrs. Lister and Ov., Bradford, and has now received 
iustructions to proceed with a second boiler-house plant for the same 
mills, The Derby firm also has in hand a complete coal elevating and 
conveying plant fur the Grimsby Oorporation electricity works, 


Poplar.—The Borough Council have now agreed to the installation 
of oveshead coal bunkers, with elevator and conveyor plant at the 
electricity works, ab an approximate cost of £3,000. The electrical 
engineer believes that this would enable tte amount of coal used per 
unit generated to be reduced from 4'5lb. to 4lb., or a net saving of 
£585 on the first year, after deducting £180 for interest and sinking 
fund, | 

Walsall — During the psst month the total units generated at the 
Corporation station were 155,717. The total output from, the main 
generators was 150 756 units. The total units registered on the meters 
were 111 217. ‘The Local Government Board have assented to the 
C uncil appropriating 225 square yards of land on the west side of 
Green-lane, belonging to the Corporation, as a sits for a transformer 
station, 

Kilmarnock.—At the last meeting of the Town Council a long 
discussion took place on a p : posal to extend the electric lighting to 
seven additional streets in the burgh, The debate turned principally 
on the relative merits of electricity and incandescent gas for street 
li h ing and varied opinions on the subject were submitted from 
numerous important towns in the kingdom, The question has not 
been yet decited, 

Stock Exchange.—The Stock Exchanges Committee has appointed 
April 4 a +peval settling day for Electric Supply Oo. of Victoria 
£160,000 5 per cent. firsb mortgage debenture stock and hive ordered 
the same to be quoted in the official lis) Applications have been made 
to the committee to appoint a special settling day in and to grant a 
quotation to Madras Electric Supply Oorporation’s 10 000 shares of 
£5 each 10s, pod ; also ro allow the same company’s :crip ('ully 
and partly pad) for £250 000 5 per cent, construction debenture 
stock to be quoted in the official list. 

Football —Oa Sa'urday last ihe annual inter-works match between 
the ewpio. é3 of the General Eiectrie Oo., Witton, and the Robertson 
Kecric Limp Works took place on the ground of the latter at 
Twyford-aveaue, Acton, and resulted in a victory for the motorites by 
4 tol. Afcer the game the two teams had dinuer at the Olarendon 
Hotel, Broadway, Hammersmith. The general manager, Mr. O, 
Wilson (president of the Lamp Works Club), and Mr. E. Wileon (from 
Witt n) Mr Money and several others from the London branch of 
the General Electric Oo, were present, A dance completed the day’a 
enjoyment, : ae 
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Swansea,.—It is officially stated that the basis of agreement for the 
sale of the Swansea municipal telephone system to the Government is 
that the Oorporation shall get back the whole of the capital it has 
invested in the system, — Ualess this is secured no sale will take place, 
for on the present prospects the profit promise to be more than sufficient 
to repsy the whole of the capital laid out, l | 

Liquidation,—According to the London Gazette, a general meeting 
of the National Company for the Disvribasion of Elecsricity by 
Secondary Generators will be held at 17, Warwick-street, R-gent- 
street, London, W., on April 20 for the purpose of having an account 
laid before them, showing the manner in which the winding up has 
been conduct :d and the property dispored of. 


Pudsey.— An exhibition of electrical appliances illustrative of th; 
use of electricity for power, lighting and domestic purposes has 
been held at the electricity station of the Pudsey Corporation. A 
great variety of electrical appliances was contributed by leading firms, 
and a fea'ure of the exhibition, which particularly interested lady 
visitors, was a daincy model room heated and lighted by electricity. 


Swanscombe,—lIn connection with the Swanscombe works of the 
Associated Portland Cement Oo., Messrs. Mason's Gas Power Co, have 
received instructions to proceed with the erection of a 2,400.b.h.p. 
bituminous coal gas power plant required to work in connection with 
seven Oechelhauser gas-engines of 350 b.h.p. each. The gas plant will 
consist of three gas generators each of 809 b.h.p., with the necessary 
cooling and cleaning plant. 


Conway Valley.—The survey for the electric powar scheme has 
now been completed. The work will comprise the construction of a 
large reservoir, which will receive its supply from Lake Owmeigian 
and Lake Cowlyd, the whole of the water rights of the former source 
and the ove flow of the Oowlyd having bsen acquired by the 
promoters, Ic is intended to utilise the power thus obtained to 
work certain manufactories in the valley, 


Brush Electrical Engineering Co.—The directors recommend, 


sutj-cb to audit, the payment of the full 6 per cent. dividend on the 
preference shares and a dividend at the rate of 24 per cent. on the 
ordinary shares for the year ended Dec, 31, 1925, placing £7,550 to 
general reserve, £6 893 to depreciation reserve, and carrying forward 
£5,114. The share transfer books of the company will be closed from 
March 28 to April 4, 1906, both inclusive. 


Southwark,—The General Purposes Oommittee of the Borough 
Oouncil have written to the M.P.’s for the borough esking them to 
oppose the Additional Electric Power Supply (London) Bil), the 
Administrative County of London and District Elec ric Power Bill, 
the London Electric Supply Corporation Bil), and the South M-tro- 
politan Electric Light and Power Bill. This action has been taken 
on'the initiative of the Oamerwell Borough Couacil, 


Maidstone,—The Corporation Electricity Committee will shortly 
open à permanent showroom in a central part of the town to exhibit 
the most modern applieations of electrical energy for lighting, heating, 
cooking, and power purposes, Mr. Oswald Jones will have charge of 
this showroom, and he will also call upon every consumer once a month 
for the purpose of hearing any complaints and to advise as to the 
dud and cheapest method of converting electrical energy into useful 
work, 

Birkenhead,—The proposals of the Electricity Commit'e» to 


borrow fresh capital, amounting to £11,896, for new plant and | 


machinery at the Oraven-street generating station has been agreed to 
by the Qouncil, The proposed new plant includes two water-tube 
boilers, to cost £2,570 ; one 550-kw, steam dynamo and foundations, 
£3 040; complete condensing plant with recooling tower and reser- 
voir, £3,500; connecting pipe work, £825; balancer, £635; crane, 
£150 ; alterations and rebuilding, £€40. 

Paddington.—The Borough Oouncil recently asked the Board of 
Trade to safeguard the interests of the ratepayera in the matter of the 
transmission of electrical current through trunk mains at a very high 
voltage, Mr, A. W, J. Russell, the town clerk, has received a reply 
stating that ‘‘ifany of the Electric Supply B lls now before Parlia- 
ment receive the Royal assent, the supply cf the electrical energy to 
be given thereunder will be subject to such regulations for securing the 
safety of the public as the Department may prescribe,” 


Electric Luxuries at Sea.—The largest and most complete 
electric installation ever fitted on board ship is to be installed in the 
new Cunarder '' Mauritania," now building at Wallsend. The vessel 
will bə lit by about 5.000 lamps of 16 c.p , which is more than double 
the number fitted on the '' Cedric." Two ele3tric passenger hois:s are 
to be erected for conveying passengers between the six decks, two lifts 
for luggage. and six smaller lifts for mails, etc, There will bə a tele- 
phone exchange on board which will connost up the chief passenger 
sections of the ship with the officers, and there are also to be special 
telephones from the bridge, 

Dinner,—The Royal Naval Electricians held their annual dinner a 
the Fratton Hotel, Portsmouth, on Saturday evening last, when a 
large party of the electricians and the representatives from other ranks 
in the Service spent a very pleasant evening together, Mr. Howard 
Owen, president, was in the chair, and the officers present included 
Lieutenant A, H. Walker, Mr, L, Warleigh (paymaster), Mr. Duguid 
. and Mr. Wilkes (gunners), Among the guests were also non-comm s- 

sioned officers from the Royal Marine Artillery and Royal Marine 
Light Infantry. After dinner there were a few speeches, the remainder 

the evening being devoted to social enjoyment, 

Gelligaer.—Many ratepayers in the Bargoed district contend that 
the Gelligaer District Couneil should have effected a compromise with 
the large companies as to the electric ligating order, A Board of 
Trade inquiry will be held at Cirdiff on March 27, and notice of objec- 
tion to the scheme has been served by several large colliery companies 
and the railway company, During the last few days these opponents 
have made an offer to the Council that if they limit the area of their 


lighting order to Brithdir, Tirphil, Bargoed, Gilfach, and Pengam 
they would withdraw their opposition, but the Council at a private 
meeting declined the c ffer, preferring that the order shall apply to the 
whole of the parish. | 

Power-Gas Installations,—The Power-Gas Corporation of 39, 
Victoria street W«sominster, S.W., and Stockton-on-Tees, have 
obtained the order for the power-gas installation for the shipyard of 
the Ohina Steam Navigation Oo. at Horg Kong. The gas plant is 
capable of producing 300,000 cubis feet of gas per hour, 75 per cent, 
of whi:h will be specially cleaned for use in four gas-engines—having - 
a total capacity of 3300 b.h.p.—and 25 per cent. will be ured in 
furna es and other heating appliances, The installation includes three 
producers of the Mond patent type, but iv is arranged to allow of 
fature extension, The engines are of the Cockerill type, made by 
Richardsons, Wertgarth and Qo, (the main contractors), and will be 
direct-coupled to Dick. Kerr dynamos. 

St. Marylebone —The Borough Council have passed the estimates 
of the Electric Supply Committee for extra expenditure on sshemes for 
handling coal aù the generating station, £717; supply and erection of 
conveyor and motor equipment for automatically handling ashes, 
£1 118; rupply and erection of a centrifug:]1 pump for draining the. 
trenches in the concenser basement, £62. 10s ; purchase of leasehold 
premises, £400; ccst of structural alterations and decorations at the 
new offices of tha electricity department, £107 ; amcuat required by. 
the Electrical Power Storage Oo. in consideration of the maintenance 
sg'eement for 10 years of the storage batteries they are supplying tothe - 
Council, £600 The London County Council have sgreed to lend the 
Borough Oouncil £48,545 for electric lighting. 

Keighley.—The Towa Council have decided to adopt the following 
redu3ed scale of charges for electric energy, to come iuto operation on 
July 1, 19(6—viz : L'ghting —for a consumption par half year ending 
Jane 30 or Dee. 31 of under 250 units, 441. per unit; 250 units and 
over, 1J.; alternative rate on the maximum demand system for fira? 
hour’s corsimption 7d., afterwards 21 ; rental of msters, 53, each per 
annum; 5 per cent, discount for payment within 28 days, Power— 
for a consumption per half-year ending as above of under 2 500 units, 
2d.: 2,500 and under 5,C00 units, 1$1. ; 5 000 and under 15 000 unite, 
141.; 15 000 and under 25 000 units. 181; 25 000 and over at a rate 
to te agreed upon bebween the committee and the consumer ; rental of 
meters, 5s. each per annum ; 5 per cent. discount for payment within 


28 days. Tramwiys—all units consumed, 121, nef. 
PROVISIONAL PATENTS, 1906. 
Marca 12, 
5912, Improvements in electric arc lamps, John William 


Ewart, Samuel Davison, and Murray Stuart, 77, Oolmore- 
row, Birmingham. 
A combined rail, siot, and conduit and electrical 
system for electric tramways and railways. N .thaniel 
Brewer and Joseph Pcs er, 25, Manbey-grove, Siratford. 
Improvements in troughs for electric cables and the 
manufacture thereof. John Stratton, Ernest Alexander 
Olaremont, Oharles James Beaver, and Albert Edgar 
Tanner, 4, B:oomsbury.square, London. 
Improvements in the manufacture of  troughs for 
electric cables, John Stratton, Ernest Alexander Olare- 
mont, Oharles James Beaver, and Albert Edgar Tanner, 
4, Bloomsbury-equare, London. 
5947. Improvements in troughs for electric cables and the 
manufacture thereof, John Stratton, Ernest Alexsnder 
Claremont, Charl:s James Baaver, and Albert Edgar 
Tanner, 4, Bloomsbury-square, London. 
Improvements in or relating to electromagnetic switches 
and other electromagnetic mechanisms. Michael Birt 
Field and Ferranti Limited, 111, Hatton-garden, London. 
Improvements in and relating to electromagnetic 
firing mechanism for recoiling breech-loacing guns, 
Acthur Trevor Dawson and George Thomas Backham, 7, 
Southampton. buildings, Lindon. | 
Improvements relating to regulating and other 
electrical resistances. Edward Neville Bray and Bray, 
Ma:khan, and Reiss, Limited, 18, Southampton-kuildings, 
London. 
5965, Improvements in automatic insulators. 
Corell, 18, Southampton-buildings, London. 
specification. ) | 
Improvements in and relating to electric switches, 
The British Thomson-Houston Company, Limited, 85, 
Cannon-street, London, (The General Electric Company, 
United States.) 
6010. Improved conduit for electric conductors, 
Woodhouse, 46, Lincoln’s-inn-fields, London. 

6020. Improvements in and relating to the control of electric 
motors, Allan Berlin, 9, St. James's-avenue, West E ling, 
London. 


5930. 


5945, 


5946. 


5952. 


5957, 


5961. 


Gaetan Michel 
(Complete 


6006. 


Albert Ernest 


Marcou 15, 

New method of using a dynamo and motor instead of 
a clutch and change speed gears on self-propelled 
vehicles, John Godrey Parry Tocmas and Cecil Reid 
McGowan, 61, Gloucester-street, Belgrave-road, London. 

6045. Improvements in trolley heads for electric tramcars, 

Frederick William Blaker, 10, High - street, Luton, 
Ohatham, 


6024, 
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6079, A new or improved automatic regulating device for 
pneumatically-controlled collectors supplying electric 
current to trains or road cars. Roberts Vontobal, 31, 
Badtord-street, Strand, London. (Date applied for under 


Patents Act, 1901, March 14, 1905, being date of appli:a- 


tion in Switzerland.) (Ocmplete specification.) 

Improvements in and relatiag to electrodes, The 
Bansa Phomson-H aston Comp.ny, Limited, 85, Oannon- 
street, London. (The General Electrice Company, Usited 
States, ) 

Improvements in and relating to resistance material. 
Tne British Thomson-Houston Compary, Limied, 83, 
Canpon.street, London, (The General Electric Company, 
Uaved States, ) 


Improvements in or relating to devices for detecting 


6088, 


6089, 


6099, 


faults in the insulation of electric conductors, 
A. fred Julius  Boult, 111, Hatton - garden, Low on. 
(Simon Willard Wardwell, United States.) (Complete 


specification. ) 

Improvements in electric incandescent lamps, 

Grant Gibson, 6, Lord-street, Liverpool, 
| Marca 14, 

Improvements in electric circuit - closing devices. 
William George Oollins, care of the Cambridge Scientific 
Instrument Company, Limited, Oarlyle-road, Oambrid ge, 

6180. An improved anti-vibration device for electric meters 
and the like. Lionel Robinson and COo., Limited, and 
Lionel Inglis Robinson, 28, New Bridge-street, London. 
(Complete specification. ) 

Improvements in resistance units, The British Thomson- 
Houston Company, Limited, 85, Cannon-street, London. 
(The General Electric Oompany, United States.) 

Improvements in and relating te dyname - electric 
machines. The British Thomson-Houston Oompuany, 
Limited, 83, Oannon-street, London. The General Hiectric 
Company, United States.) 

Improvements in and relating to dynamo - electric 
machines. The British Thomson - Houston Company, 
Limited, 83, Cannon-street, London. (The General Electric 
Oompany, United: States.) 

Improvements in connection with lead-sheathed cables. 
George Gatton Melhuish Hardingham, Olun House, Surrey. 
street, Strand, London, (Felten und Guilleaume Lahmeyer- 
werke, ‘A,.G., Germany.) 

Improvements in separators fer electric batteries. 
William Pagden Perry, 55, Oannon-street, London, 

6216, A luminous electric bell indicator, Sociéé Oh, Milcdé 
fils ev Oie., 72, Oannon.street, London. (Date applied for 
under Patents Act, 1901, March 14, 1905, being date of 
applieation in France.) (Complete specification.) 

6217. Improved methods of signalling in wireless telegraphy. 


6105. Joseph 


6155, 


6193, 


6194, 


6195. 


6200, 


6201, 


Valdemar Poulsen, 7, Southampton-buildings, London. 
(Complete specification.) 
6218. Improvements in means for starting compensated 


monophase commutator motors, Eiektrizitits-Actien- 
Gesellschaft, vorm, W. Lahmeyer und Oo., 47, Lincoln's- 
inn-fields, London, (Date applied for under Patents Act, 
1901, March 16, 1905, being date of application in Germany.) 
(Complete speciticatior.) 

6219, Improvements in transmitters 
waves, Johann Sahuika, 
(Complete specification. ) 

6223. Improvements in dynamo-electric machines, Louis John 
Hunt and the Sanoycroft Foundry Company, Limited, 
$22, High Holborn, London. 

6224, Improvements in alternating-current dynamo-electric 
machines, Louis John Hunt and the Sandycrofp Foundry 
Company, Limited, 522, High Holborn, London. 

MARCH 15. 


6262, Improved method of electrically operating hydraulic 
apparatus, Edmond Meyer Tudor Biddam, 25, Savernake- 
road, London. 

6283. Improvements in or relating to electric furnaces, 
Richard Kuehtrich, 111, Hatton.gar/cn, London. 

6299. Improvements in electric arc lamp: of the flaming arc 
type, James Brockie, Birkbeck Bank. chambers, South- 
ampton-buildings, London. 

6300. Improvements in the regulation cf enclosed arc lamps. 
James Brockie, Birkbeck Bank-:hambers, Southampton- 
buildings, London, 

6316, Improvements in and relating to electrical trans- 
formers. The British Thomson-Hcuston Company, Limited, 
95. Cannon.street, London, (General Electric Oompany, 
United States.) 

6317. Improvements in insulators, Ernest Jay Foreman, Norfolk 
House, Norfolk-street, Strand, London. (Date applied for 
under Patents Act, 1901, March 16, 1905, being date of 
application in United States.) (Complete specification.) 

Marcu 16, 

6344, Improvements in carriages for conveying drums of 
electric cables and such like, William Albert Turner, 
100, Wellington.street, Glasgow. | 


6412, Improvements in electrical condensers, Guglielmo 


Marconi and Marconi’s Wireless Telegraph Oompany, 
Limited, 24, Southampton-builings, London, ^ = 


for electromagnetic 
55, Chancery-lane, London. 


Paul 


- 5899, 


( 6423. Improvements in electric sparking plugs, Earl Canedy, 


46, 'Lincoln's-inn-fields, London, (Date applied for under 
Patents Act, 1901, March 16, 1905, being date of 
application in United S ares ) (Oomplete specification. ) 

6426. Improvements in or relating to the treatment of 
magnetic materials.. Robert Abbott Huaofield, 46, 
Lincol.’s inn-oelos, London. (Complete specification.) - 

201754/05. Improvements relating to the manufacture of 
incandescing bodies for electric incandescent lamps. 
Alexander Jus, Fianz Hanaman, Hemrich Laudes sorger, 
Ignez Sa znann, and Veremigte Hlectricitits Act. Grs., 7, 
S utbamption-tuddirgs, London, (Date applied for under 
Rule 5 of the Patents Riles, 1905, Oso. 5, 1905.) 


| Marcu 17. 

Improvements connected with the olectrical ignition 
of gas lamps E ectrical Iupruvements. Lunied, aud 
Alber; E nts. Ha.king, 11, Buriimgton-chambers, New- 
street, Birmingham, | 

Improvements in supports and controlling devices for 
flexible electric pendants and the like, Gerald Perciva), 
30, Oid George's street, Oork. 

Improvements in or relating to apparatus for measur- 
ing and recording tho flow of liquids or gases and 
for measuring and recording mechanieal and elec- 
trical quantities, James Edward Lea, 55, Market-street, 
Manchester, 

Improvements in and connected with electric light 
and bell fittings, Obharles Frederick Wood, 53, Cannon- 

street, London, 

6477. Improvements in or relating te apparatus for winding 
wire and the like, especially applicable for use in 
the manufacture of electrical machinery. He:bort 
Lozel Hoiligton, Ohancery-lane Station-chambers, High 
Holborn, London. | 

Au automatic electric locking devico for preventing 
the opening of railway carriage doors while the 
train is in motion, Jonn William Harris, 25, South. 
ampton-buildings, London. ; 

Improvements in and relating to electric circuit 
breakers, Jan Roothaan and Ferranti Limited, 18, South- 

. ampton-buildings, London, | 

Improvements in electric arc lamps, James Brockie, 
Birkbeck Bank-chambers, Southampton-buildings, London, 

Improvements in and relating to are light carbons, 


August Kufferath and the Firm of Dr, L, O. Marquart, 27, 
Chancery-lane, London, 


6441, 


6416. 


6454, 


6476, 


6490, 


6496. 


6510. 


6515. 


COMPLETE SPECIFICATIONS ACCEPTED, 
To be published April 5, 


1904, 

26986, Electrically-controlled variable-speed gear. James and 
Marples, 

1905, 

4815, Alternating-current electric motors, Union Elek- 
triciidts-Ges.,, in liquidation, (Date applied for under 
Toternational Convention, March 12, 1901.) 

5143, Electrically-driven steering gear for ships and the 
like Harfieid and Rou lsdga, 

5357. Hermetically sealing electrical conductors into glass, 
Bastian. 

5490, Telegraphic apparatus, Oreed and Coulson. 


0662, Electric signaliing for railways, and controlling equip- 
ment and track construction therefor, Thompson and 
Merchant, 

Electric motors, 
and Frith. 

Dynamo-electric machines, British Thomson-Houston 
Company, Limited. (General Electric Company.) 

Magneto-electric generators, Hutchins, 

Process or apparatus for the electrical productien of 
cast iron, Soc. Electro M pallurgique Française. (Date 
a for under International Convention, March 25, 

Method or arrangement for preventing accident and 
loss of life through the breakage of overhead electric 
tramcar wires. Fowier and Hildreth, 

Electric motor control systems applicable for elec- 
trically-propelled trams or vehicles. British Thomson- 
Heuston Oompany, Limited, (General Electric Company.) 

Railway and the like signalling apparatus. British 
Thomton-Houston Company, Limited, (General Electric 
Company.) 

Apparatus for supplying or distributing alternating 
electric currents, Berry, l | 

Manufacture of electric accumulators, 


Electric motor-controlling switches. British Thomson. 
Houston Oompany, Limited, (General Eiectric Company.) 


Trolley poles of electric tramcars,  Dronsfield and 
Huntley. 


10509. Coia-freed electricity meters,  Tourtel, 
10609, Electric advertising signs, Job, 


Mather and Platt, Limited, Hopkinson 
5983, 


6089. 
6468, 


6904, 
7148, 
7419, 


1990. 


1120. 
8028. 


Leitner, 


10446, _. 
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10610, Switching devices applicable to electric flash adver- 
tising signs. Job. 

11470, Electric cables, Bacon, 

18976, Eiectric potential indicators. British Thomson-Houston 


Compaay, Limited. (General Electric Company.) 


Electrical distribution or junction boxes. 
Black, 


Holder for screwiog on or off the shade carrier ring 
nut of electric lamp shades,  Caslake. 


Coin-freed apparatus for the supply of electric current 
n and Newcastle-upon-Tyae Electric Supply Company, 
imited. 


Apparatus for purification of water by electrical means. 
Lester, 


Arrangement of relay and fusible cut-out for pro- 
tecting electric circuits, Rebora, (Date applied for 
under International Convention, Sept. 25, 1904.) 
Supports and safety devices for overhead electric 
conductors, Giraud, (Date applied for under Inter- 
national Oonvention, Oct. 31, 1904) 


14013. Downe and 


14759, 


15969, 


18427. 


19285, 


20687, 


27290, 
electricity, and other agents, Horstmann, Horstmann, 
Horstmann, Horstmann, and Edgar, 


1906. 


378, Electric signalling apparatus Siemens Bros. aud Co., 


Limited. (Siemens und Halske, Akt.-Ges.) 
418, Casings for electric arc lamps, Schuer, 
1242, arg parts of electric switches,  Verity's Limited and 
ott 
1728, Electric switches. Allison, (Empire Electric Stige Lighting 
Oompany (Incorporated).) 
1810, Tambler switches, Davies, 


COMPANIES’ STOCK AND SHARE LIST. 


Name, gr Last price. 
Commercial and Industrial.— £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 8-4 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 7/16-9/16 
British Insulated and Helsby Cables, Ord., 1-100,000...... 6 .. 3-14 
——— 6 per cent. Cum. Pref., 1-100,000 ............ .... 5 53-64 
—— —— 43 per cent. Mortgage Debentures .............. 100 105-106 
‘British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
DLOGK, Rod, usce is een boas V XX RE UV EAE wee pect 100 96 98 xd 
British Westinghouse Elec. and Manuf. 6 per cent, Pref., 
269:0015529:000 2 cower warden Gender Macc Ure M Era ace 12-28 
4 per cent. Mortgage Debenture Stock .......... ous 90-85 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. 2- 
——— Non. Cum., 6 per cent. Pref. .................... 14-2 
—— — 43 per cent. 1st Debenture Stock ................ 100 97-99 
—— — h} per cent. 2nd Debenture Stock................ 100 82-84 
Callender's Cable, DEVCNUULES =. acc ceeo cie bee RE exe 100 1084-1104 
Ordinary 22535505 vea e dcc da E RT eae ee o 104-114 
O per Cent: Prei edu. oneeticatede se hive ates fU 5 53-6 
Crompton and CO, dueccsv oes vows ern ERCEI URS Gaude ERE N ó 2-24 
o per cent. Debentures.......... 0. cece ee ce eee 100 95-98 p.c 
Edison and Swan United, “ A" Shares, 1-99,261 .......... ó 18-lg 
** A" Shares, 01-017,139 ........ 5 24-3 
——— 5 per cent, Debentures.............. ccc ee ewes 100 92-97 
4 per cent. Deb. Stock, Red. .................... 100 86 88 
Electric Construction, Nos. 1 to 112,100 ........... ...... 2 4-3 
7 per cent. Cumulative Pref, .................... à 2 24 
— —— 4 per cent. Perp. lst Mort Deb. ................ 100 83-92 
Ferranti Limited, 5 per cent. Ist Mort. Deb. Stock, Red. 100 90-95 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 98 9% 
—-— 4 per cent. 1st Mort. Deb. Stock ................ 100 .. 94 99 
W. T. Henley's Telegraph Works, Ordinary .............. 6 .. 124124 xd 
44 per cent. Preference............ 0... cece eens D. ti 5d 
44 per cent. Debentures .................... ese 100 108-110 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 174 182 
——— 4 per cent, Debentures.. .......... 0. cece ee ee eee 100 99-102 
Parker, Thos., Limited, Ordinary .................... s.s 10 10-103 
Telegraph Construction and Maintenance................ 12 324-544 xd 
—— 5 per cent, Bonds .......... ccc cc cc cc ce eae en 100 100-102 
Electric Lighting and Supply.— 
Bournemouth and Poole, Ordinary ..................s ee 10 124-128 
44 per cent. Cum. Pref., A 501-15,090 5.5 ord rer es 10 10- 104 
6 per cent. Cum. Second Pref., 15, 001-22,500 .... 10 11-12 
44 per cent. Debenture Stock, a oh osu 100 106-1€8 
Bromley (Kent) Electric Light and Power Co. .......... 5 54-57 
44 per cent. 1st Debenture Stock, Red. .......... 100 103-106 
Brompton and Kensington, Ordinary .................... 9 ne 81 94 xd 
7 per cent. Preference Waco rau ek oad. qeu ELE ER 81 OF xd 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-60,000 .. 5 .. 81-94 
os. 60,001-80,000 iral eret ek E RI ER dE 5 md 9-94 
Cambridge Electric Supply Company, £10 Ord. ......... 8 124-134 
Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 102-105 
Charing Cross, West End, and City Electric Supply, Ord., 
TG 000? Veronae tat Olt ean eather eearehos ua wet aie ee 42-03 
44 per cent. Cum. Pref., 1-80, 11 SDN MONA MER 42-54 
—— 4 per cent. Debenture Stock, "Bed ey cele. 100 .. 171-108 
“City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 .. 43.42 
ditto (1903) 40,001-80,000.......... ae 41-43 
Chelsea Electricity Supply ................ eren Des 51-58 xd 
44 percent. Debentures .............. eere 100 .. 108-110 
City of London, Ordinary................. eese cO LO ae 103-119 
6 per cent. Cumulative Pref......... ITE 10 .. 135114 
——.— 5 per cent. Debenture Stock .............. Lue 100 .. 125-126 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 .. 101-103 
County of London Electric Supply, Ordinary ............ IU" 12s 84-94 
6 per cent. Cum, Pref. ...... esee esee eder mn 10 .. 123-128 
——-— 44 per cent. Debentures Prov. Certs. All pd. Rd. 100 109-112 
——— 4 per cent. 2nd Debentures Prov. Certs, ........ 100 101-103 
Edmundsons! Electricity Corporation, Ordinary,1-50,000.. 5 .. 4.44 
6 per cent, Cum, Pref, ......sossssssssssssesssee aa 54-53 
44 per cent. First Mort. Deb. .................. 100 . 104-106 
Electric Lt. & Traction Co, of Aust.,6p.c. Cm. Pf., 1-50,000 5 . 21-5 
——— 5 per cent, Debenture Stock, Red, asncascsaccces L00 a 88-92 


Time mechanism for controlling the supply of gas, 


Amount 


Name, paid. Last price 
£ £ 

Folkestone Electric Supply, Ord, Nos. 1-10,000 .......... 5 1-52 

44 per cent. First Deb. Stock, (75 MEINER 100 .. 101-104 

Havana Electricity, 1-15,000 ............ cere 10 73-83 

Hove Electric Lighting, Ord., 1- 15,000. sesa ee cases o 84-9 

Isleof Wight Elec Lt. and Pwr. En p e. Nb. Stk. Red. . 100 100-105 

Kalgoorlie Electric Power and Lighting, 6 per cent. Cum. 

Pref., KOO Rec EE Seeker anorectal ES 1 £l 
Kensington & Knigh: »sbridge Elec. Lt., Ord., 1-21,000 . 5 94-101 xd 
Kensington and Knightsbridge and N otting Hill, 4 per 

cent. Debenture Stock Red. ...................... s. 100 107-105 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 
London Electric, Ordinary .............. eee 3 21-23 xd 

6 per cent. Pref, cod oepcde sese er cac aea arie ds 5 04-93 xd 

4 per cent. 1st Mortgage Debenture Stock, Red... 100 98- Ol 
Metropolitan Ordinary, 00,001-300,000 .. ............... 5 84 94 

4i per cent. First Mortgage Debenture Stock.... 100 ug .4 

44 per cent. Cum. Pref. .................. «eee 5 5g ^ 

54 per cent. Mortgage Debenture, Red........... 100 95 97 
Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. — 101-103 p.c, 
Newcastle-upon-Tyne El ectric Supply, Ordinary, 1-57, O9 5 8.84 

d0,,-97,0-0: 15,000. 1. crees ex Fre aia enm 5 8-84 

5 per cent. Pref., 1-57,00) 5 Lot rae Es ERU 5 64 6$ 

do., 015,0:0- 15,000 esee e E AE CP ERIS 5 64-63 
Notting Hill Electric Lighting —— OR MORE 10 15.14 xd 

4 per cent. First Mort. Debs. Nos, 1-500 (Reg.) .. 100 98-100 
Oxford Blectric, Ordinary, 1-96 and 40-14,310 ............ 5 64-7 xd 

4 per cent. Debenture Stock .................... 100 99-101 

Royal Electrical Company of Montreal, 44 per cent. First 

Shares Mortgage Debentures  .................. e 100 100-103 
Smithfield Markets Electric Supply, Ord. 1-12,000 ...... 5 ei 23 

——— 4 per cent. Debenture Stock .................... 100 76-~0 

south London, Ordinary i... x ce us e wr eR Gates fe 54-53 

South Metropolitan Electric Light and Power, Ord. ...... 1 3-2 xd 
——— 7 per cent. Cum. Pref. ........ 0... cc cece ween cues 1 Ji-'8xd 
—— —— 04 per cent. Ist Mort. Deb................eeeesee 100 105-108 

Ditto, June, I90T- sone 5 else, wc xara tent ate var tese ee — 

St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 91 10 
——-— 7 per cent. Brel. 6s coin s Ese OS ia ERR d Ex 5 7-8 
—— 5s per cent. Deb. 2.0... ccc eese 100 96 98 

Urban Electric Supply Co., Ordinary, 8-30-007 .......... 5 44-42 

5 per cent. Cumulative Preference, 50,001-80,000 5 ae 

Westminster, Ordinary .................. ce oett 5 4 104 

——-— 5 per cent. Cum. Pref., 110,101-158.251 .......... 5 5 5). 2. 5 818 
Eleetrie Tramways.— 
Anglo-Argentine, 54 per cent, Cum. Pref., 1- 260, 007 .... 5 52-64 
cud l0 esd hata ead iar aims hale tole ewan ies CN IR 5 8 15/16-9 3/16 
p 6 per cent. Debenture Stock, 1888.... 100 .. 141-144 
Auckland Elec. Trams., 5 p.c. Ist Mor, Deb. Stk., "Red, .... 100 104-106 
Barcelona Tramways, Ord., T:20:000.-.. canst E Sees riadesl 10 : 
9 per cent, Cum. Pref. Shares, T5105 000? 25 cece, 10 : 
5 per cent. Deb., Red., 1-600 .................... 100 — 
44 per cent. Red. Deb. Stock... IN 100 — 

Bath Elec. TRES: Ld., Pref. Ord. Shs.,75,001-150,606.. 1 15/16-1 
———— 9 per cent. Cum. Pref. Shares, 1- 59, 894 .......... 1 1-14 

Blackpool and Fleetwood Tramroad ..............:..... 10 158-158 

Brisbane Tramway Invest., Ord., 1-75,000 ................ | 9 1-14 

9 per cent. Cum, Pref., Nos. 1-75,000 ............ 5 óg-44 

44 per cent. Deb. Stk., ' Red., Prov. Certs, all pd.. 100 95-96 

British Columbia Electric Railway Co., Ord. Def, ........ 100 120-123 
I Preisi ssos2uc ewm male oe ack acu ves equ 100 110-113 
9 per cent. Cum. Perpetual Pref. Stock.......... 100 107-110 

—— — h, per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 103-105 p.c, 

44 per cent. Vancouver Power Deb............... 100 102-105 

British Electric Traction, Ord. 1-300,000 & 60,001-90, 000 .. 10 74-73 
6 per cent. Cm. Pf., 50,001- 60, OO ais loe eM 10 91-104 
—— —- 5 per cent. Perpetual Debenture Stock ^ ........ 100 117-120 
44 per cent. 2nd Deb. Stock .................. ee 100 .. 974-994 

Buenos Ayres and Belgrano Trams.................... eee 5 ó4 5$ 

———— “A” 6 per cent. Cm. Pf., 1-40,000................ 5 54-64 
** B." 6 per cent. Cm. Pf., 1-27,500.............. e D'.us 54-53 
5 per cent. Deb. Stock, Red. ................ s os 100 .. 106-108 
——— Prov. Cert., all paid 2... .. 0. ce ccc cece eere 100 .. 102-105 
Buenos Ayres Electric Trams., 9 p.c. Deb. Stk., Red. .... 100 100-102 
Calcutta Tramways, 1-102,268 ................ cc cece ne 5 92-104 
4) per cent. Ist Deb. Stock, Red. o Lco. 100 106.108 
Cape Electric Tramways, Nos. 1-480,000 ..................- 1 Bi 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 Od-08 
4 per cent. lst Mortgage Deb., 1-3000 (1917) ...... 100 101-104 

Colombo Electric Tramways and Lighting, 9 per cent. 1st 

Mortgage Debenture Stock, Red. .................... 100 102-104 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 133-143 

——— 6 per cent. Cum. Pret: ' ssc. sidan ire 9e wns 10 144-154 
——— 4 per cent. Debentures ................ eee eee 100 100-102 

Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 133-143 
—— 6 percent, Pref., Nos. within 1-60,000 ............ 10 144-154 
——— 3, per cent. Mort. Debs., 1-5,000 Red. ............ 100 94-97 

Imperial Tramways, Ordinary .................. eese een all 18-19 

6 per cent. Cum. Pref. .................. eene all 14-144 
4, per cent. Deb. Stock ..................eeeeeee 100 108-11C 

Isle of Thanet Electric Tramways and Lighting, 5 per c. 

Cura. Pref., Nos. 50,001-60,000 ..............leeeer eee 24-23 

4 per cent. Ist Mt. Db. Stock, Bede cisut exert 100 80-85 
Kidderminster and District Lighting and Traction, Pref.. 5 8-84 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 94 93 

4 per cent. 1st Mt. Db. Stock, Red. .............. 100 95 98 

Madras Elec. Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 100 101-105 

Metropolitan Elec. Trams., Defd., 1,000,001-1, 314, 016 . l .. 7/82-3/32 
—— — 5 per cent. Cum, Pref., 500,001-1,000,000 De kee ego T. 1-1 1/16 

44 per cent. Deb. Stock, Red..................... 100 .. 104-106 

Milwaukee Electric Rail and Light, 9 per cent. 50-yr Cons. 

Mort. Bonds, 1926, 1-5,500 and 1, 001-8,000 ............ ,000 .. — 104-106 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 

POON orsi osos cuo Sh sane cda DRM d au isa du eia .. 101-105 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ ea 102-104 

New General Traction, 6 per cent. ‘Cum. Pref., 1-10,000 and 

STE OO BTA OO eer es repe ames ea earn pa cem ee oes E ES Os y 4-14 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 195 2 12 

5 per cent, Cum. Pref, |... cecus esos shes ceras es 10 a 83-94 
Perth Elec. anar (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 ., 105-108 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 a 84-9 

5 per cent. Cum. Pref., 1-20,000 .................. 10 a 9-94 

44 per cent. Debenture Stock .................... 100 .. 103-106 
South Lancashire Electric Traction and Power Company— 

290,000 Ordinary .............. «e erre sae ER 1 

£101, 152 6 per cent. Preference .................. | 1 

—— £597,170 44 per cent, Debenture Stock........ 100 p.c .. 100 p.c} 

Electric Railways.— 

Central London, Ordinary . *s54064$6006000*t960250«6b9506622920602224985*9 tea 100 ae 91-93 

4 per cent. pane bees Be ecole i tema ae 4. 100 .. 105-105 

— — ime 100 . 82-80 
quaterni cd Dc Deb. Stock IV Script Certs,, fully paid). 100 = 110- 112 
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Name, ES Last price. Name, Q0 Last price 
£ 
City and South London, Consolidated Ordinary .......... 100 4 -43 Telephones. — £ £ 
—  — 4 per cent. Debenture Stock .................... 100 106-109 
5 per cent. Pref. Stock ’91........ 0.0... cc ep eee eee 100 120-123 National Telephone, Preferred ..........-sccercesnceeceece 100 110-111 xd 
—— si " uA S opes Wee 100 115-118 ——— Deferred Stock ...... cc ccc cece cee e ee eee ht 100 112-114 xd 
pee » » », Ol.......eeeeeeerrnrnn 100 115-116 ——— ô per cent. Cum. First Pref.............cceeeeeeee 10 12-14 xd 
Liverpool Overhead, D per cent, Pref, cis sesso vs 10 10-104 — — 6 per cent. Cum. Second Pref................... e 10 103-124 xd 
— Ordinary, 150,000....... cee cee rh hh veh vac 10 53-44 — 5 per cent. Non. Cum. Third Pre£................. 5 5g-08 xd 
——— 64 per cent. Mortgage Debentures, Red., 1-1,700., — 98-99 54 per cent. Deb. Stock, Red. ..................-- 100 99-101 
Underground Electric Railways of London, 5 per cent. 4 per cent. Deb, Stock, Red. .................... 100 105-105 
Profit-Sharing Secured Notes .............. eese — 38-100 Oriental Telephone and Electric Company ................ 1 14-18 
Waterloo and City, Ordinary ........ ccc cece cece eens 100 101-104 ` 6 per cent, Cum Pref. 4.354 ec voe ea tex kes 1 14-12 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or _Miles of Accounts for past year. 
week. decrease. single track Cost 
Line PIS: per 
i a eta A ' . i ra^ d per i oar 
urrent ; Total | Passengers | Car miles ag- ar ile of | milo. 
Raging :1990; | 1909; Week year. 1305. | 1904. | Ending receipts] carried. run. enger] mile. | track. 
£ £ g £ d. | d. E [| d. 
Aberdeen Corporation .......... Mar. 17 | 1,121 | 1,105 - 795k} 254 | 202 May 31| 64,071 | 15,530,351 | 1,579,725 (098 1114 | 2,512 | 6°45 
Ayr Corporation ....... IITEPER "vi 179 137 ES 8 8 „ 15| 14,328 | 3,316,380 $55,945 |1 971 | 1,830 | 516 
Barking Corporation..........-. — —. — — l35| — E = A = oe = € m 
Birkenhead Corporation ........ » 19 972 982 — 503 |2353| 234 | March 31) 55,025 | 11,145,531 | 1,309,903 |118 |10:08 | 2,538) 6:05 
Birmingham Corporation ...... » 17| 405 382 — E 2 „ 231] 17,133 | 4,709,798 | 266,526 86 1145 | 8,866 | — 
Blackburn Corporation ........ — — — — 24 24 „ 20] 48,875 | 8,661,720 986,955 {1°35 {1189 | 2,036 | 7:44 
Blackpool Corporation sidus — — — — 174 | 174 ME =, NN m 223 ES n" E 
Blackpool-Fleetwood Traxs..... is: I7 195 197 — 1l | 164, 164 Dec. 31} 51,846 | 2,525,677 579,264 |328 |1519 — 7'21 
Bolton Corporation ..........-. » 18| 1,943 | 1,816 + 5,198 | 40 88 | March 31| 95,766 | 20,205,196 | 2,161,130 |1°13 |10:65 | 2,394 | 6°14 
Bournemouth Corporation ...... » 7| 1,405 910 +16,299 |16 82 16 82 „ Ol} 55,276 | 10,058,288 | 1,121,623 11:52 |1183 | 3,226 | 719 
Bradford Corporation .......... » 17| 4,030 | 3,975 - 1,885 | 96 | 77 „ 31/23C,085 | 47,108,000 | 5,053,392 | 1172 |10:927| 2,396 | — 
Brighton Corporation .......... „ 18 700 851 + 357 9 9 „  àl| 50,589 | 11,521,160 | 1152,828 |106 |1048 ,914:8| 8:014 
Bristol Tramway Company...... » 16| 4,595 | 4,427 — 514 | Old Dec. 51|259,799 | 45,512,575 | 6,127,135 — — — — 
Burnley Corporation ........ » 17| 1,0011 | 1,025 — 1060|10:60| March 31) — ate 2 1:52 10:56 | 2,768 | 818 
Burton Corporation .........««. » 18 269 515 — 1,726 84 84 », S1 17,950 | 3,878.269 454,082 |107 |921 | 2,068 | 6°76 
Cardiff Corporation ........++.- » 17} 1,905 | 1,893 + 3548 | 264+) — ,  é1112,209 | 24,134,363 | 2,770,049 |112 | 9°72 | 3,782 | 9°44 
Carlisle Tramways Company ....| n 17 160 155 + 153 | 85| 85| Dee. 31) 10,713 | 2,935,002 359,756 — | 714 — | 518 
Central London Railway ........ , 17| 6,911 | 7,070 — 2,929 6 6 " 347,588 | 44,875,547 | 1,281,214 |186 (65°10 | 57,981 |35°80 
City and South London Railway.| ,, 18| 2900 7,881 - 21 6i 64 5» ol — = Ec SR = uS au 
Colchester Corporation ........ — — — — 7 7 = — m — a = — 
Cork E, T and L Company ....| ,, 15 395 406 - 4 | 154) 154 „ õli 24,895 | 5,814,376 882,256 :1:01 | 664 — 4°69 
Darwen Corporation .........++- » 16 217 203 + 764 | 723| 7-28, March 31] — ni ins hs ie n bá 
Dover Corporation .......... — — — 44 44 », SL] 11,250 | 2,853,200 284,343 94 | 949 | 2,500 | — 
Dublin and Lucan Electric Ry...) ,, 16 101 108 - "8h 6%] 64| Dee. 3i] 6,358 402,511 110,738 |379 185778 942 | 7°35 
Dublin U, T. P pm » 16 4,921 4,138 + 1,853 | 47 46 »  $1|267,489 | 50,050,949 | 7,077,372 |1:23 | 907 | 5,691 | 555 
Dundee City Tramways .. ..... » 14 881 112 + 5,755 | 25 | 25 May 15| 44,695 | 11,641,525 933,006 90 [LL49 | 1,943 | 713 
East Ham Corporation.......... » 17 804 731 + 5888 | 25 | 23 | March 31| 36,652 | 13,689,658 863,816 4 |10:8 | 2,994 | 6-79 
Glasgow Corporation............ „ 17| 18,076 | 14,544 +41,924h) 1443 | 143 May 31/756,480 |195,767,519 |17,945,595 — |1012 — — 
Gloucester Corporation ........ » 14 220 251 + 1,185 9 54 Bh E = d uM Yu = me 
Halifax Corporation ............ » 14| 1,252 | 1,162 + 5,696 | 354 | 33 | March 31) 74,019 | 17,849,642 | 1,540,707 — |11°53 | 2,085 | 8°56 
Huddersfield Corporation ...... » 17| L$:4 | 1,220 + 4,074 | 35 | 35 „ 91| 69,938 | 12,858,150 | 1,666,262 |124 | 9°71 | 1,925 | — 
Hull Corporation ............-- » 17| 2,174 | 2,215 + 2,190 | 27 26 »  91112,651 | 27,102,921 | 2,910,698 | 1 9 29 — 5°42 
Ilford Corporation .......... — — — = — | 105 » d — — — — | — — Et 
Ilkeston Corporation Lea wed poe „ 14 109 109 — 661 = 9 = nx = ge us = ce, == 
Kirkcaldy Corporation ..... jas oxy, 14 197 196 — 74 74 May 15| 12,201 | 5,632,855 432,596 775 | 6:519 — 1:649 
Leeds Corporation ...........«-. » 17| 5,510 | 5,368 + 9,727 | 89 | 89 | March 25/298,255 | 64,225,666 | 7,121,038 | 1:10 |10:02 | 5,851 | — 
Leicester Corporation .......... Fes, 10} 2,008 | 1,833 + 1,735 | 42 — Dec. 51) 26,011 | 12,039,252 | 1,229,507 9°79 — 4'82 
Liverpool Corporation .......... Mar. 10 | 19,675 | 9,851 + 4,377 | 103 | 103 » 51/547,625 |116,642,663 |12.166,419 — | — — — 
Liverpool Overhead Railway ....|/ ,, 18; 1263 | 1,497 —  975h| 657) 6:57| June 30, 81,502 | 11,171,865 | 1,024,275 — — — — 
London County Council ........ ,» LO} 15,087 | 12,5 495,052 | — = = os as -— TET xd 2 = 
Lowestoft Corporation ..........) — — — — 9& | Sept. 50| 14,511 | 3,128,867 359,435 |108 | 9:68 | 2,638 | 6°48 
Maidstone Corporation ........ "a 91 = 24| 2 — 4,740 850,121 | 112,227 |133 |1013 | 2,370 | — 
Manchester Corporation ....... | — | — — — 149 | 1514 | March 51,651,956 126,900,875 |14,123,124 |119 |1073 | 4,299 | 6:99 
Metropolitan District Railway..! ,, _ 8,071 ! 7,694 + 4,7231 | 24 = EN s i RS Ls = = = 
Metropolitan Railway .......... » 18, 15,656 | 17,010 ~ 2,222 | 704*| — = ER E m ae as, = = 
Nelson Corporation ........ Seen say El 129 116 + (73 | — 23 »» 9» 6,159 | 1,992,647 206,358 82 | 7'14 | 2,239 | — 
Newecastle-on-Tyne Corporation.| ,, 17 | 3,693 | 3,614 + 4,497 | 50 45 »  OL/197,849 | 43,069,934 | 4,526,152 | 1:07 |10°98 | 3,957 | 7°01 
Newport (Mon.) Corporation ....| ,, 10| £53 | 517 + $82 | 32 | 32 = = zs e "Rc Mc E 
Oldham Corporation ............ » 11| 1,586 | 1,378 418,001 | — 84 »» 20) 65,553 | 13,466,245 | 1,504,740 {1:16 1045 | 1,880| — 
Portsmouth Corporation .. ...... — - = — — € 29 » 91} 95,702 | 19,625,329 197,499 |1°17 |11:68 um — 
Reading Corporation...........- — = — — 554 ae, “OL usa = MR t = = — 
Rochdale Corporation .......... — — — — ac 6s | 44 „ 52} 14,881 | 2,837,110 | 386,547 |124 | 9:24 | 1,102 | 7:92 
Rotherham Corporation ........ = = = = = 94 T$ » Ol) 25,509 | 5,251,472 593,054 |107 | 953 | 2,612 | 7:48 
Salford Corporation ........... » 19| 4,165 | 4,100 | + 66! 412,511 | 703| — » O1/214,112 | 39,213,560 | 4,884,590 | 1°28 |10'29 = = 
Scarborough Tramways Co. = ex on — — - 4 ane es ut es M E A s ES 
Sheffield Corporation .......... » 18| 4,985 | 4,740 | + 235, 415,525 | 653 | 524 » 20/240,565 | 63,952,283 | 6,049899 | +903 | 9:545 3,653 6:471 
Southampton Corporation ...... 5:4 815 828|— ]12|!4- 174  — 18 » SL] 49,365 | 9,294,771 1,108,569 | 1:27 |1102 — 7:85 
Southend-on-Sea Corporation....| ,, 14 233 224 |+ 9/4 1,114 | — 9 » dd — — - — | = — 
Stockport Corporation .......... 5" lô 747 428 | + 319| 411,300 | — 104 PENES = = uta = is S 
Sunderland Corporation EAA „ 18| 1,179 1,143 | + 36| + 3,091 20 20 „31| 64,858 | 15,364,463 | 1,495,685 |1004 10:86 — 6°37 
Swindon Corporation .......... » 14 159 lop. |- B = = 45 » Ol) 4,937 | 1,515,757 102,751 10:87 |11:'58 | 1,971 | «©, 
Wallasey U.D.O. .. eret axe eye, "lf 680 659 | + 21| + 1,675 | 11:85 1065 » Ol} 38,768 | 7,412,881 778,851 1:30 {11°94 | 3,271 | 7'54 
Warrington Corporation ........ » 19 328 801 | + 37 | + 1,205 74% | — » 1| 17,057 | 4,418,225 403,363 — | 9°85 oo 6:35 
West Ham Corporation M » 15] 1,846 | 1,080 | + 766, 359,785 | 46 8 62 » d — 15,773,742 | 1,237,165- — — — e ' 
Wolverhampton Corporation....| ,, 14 704 — — — — 14 »  91| 56,757 | 7,666,786 909, —  |10:898 d 
* Including steam trains. tAnd 98 miles of interlacing track, «Train mile, Per mile of single track, 


h Half-year’s figures. 
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Royal Meteorological Society —At the meeting of 
this society held on Wednesday, the 21st inst., Dr. II. R. 
Mill gave an interesting lecture on “South Africa as seen 
by a Meteorologist.” This was illustrated by a series of 
lantern slides from photographs taken during the tour of 

the British Association in 1905. The places visited included 
Cape Town, Table Mountain, Durban, Marlizburg, Lady- 
smith, Johannesburg, Pretoria, Bloemfontein, Kimberley, 
Buluwayo, the Matoppo Hills, the Victoria Falls of the 
Zambezi, Salisbury, Umtali, and Beira. During the return 
journey Mombasa, Cairo, and the Suez Canal were visited. 


Institution of Electrical Engineers.—Following 
the successful tour of inspection made last year by the 
Ssudents’ Section of the Institution of Electrical Engineers, 
the committee have arranged to make another tour for 
this year. The district visited will be Manchester, and 
the period arranged is from Monday, April 23, to Saturday, 
April 28. In another column we give a programme of the 
visits to be made, together with other information which 
‘may be of use to those who intend making the trip. By 


thus bringing students in actual contact with the conditions 


prevailing in large electrical works, the Institution are 
doing an incalculable amount of good, which we hope the 
students will not be slow to take advantage of. 


Éleetricity for Lancashire Collieries —The West- 
houghton Coal and Cannel Company, a well-known colliery 
concern near Bolton, have jast had an electrical installation 
put down at one of their pits. They have had erected at 
the pit bottom a three-throw pump which can deliver 
200 gallons per minute to a height of 285 yards. This 
is driven by a three-phase motor. The entire ventilation 
of the pit, too, is also taken care of by another three-phase 
motor working a sirocco fan, which is capable of exhausting 
100,000 cubic feet of air per minute at a pressure of 2in. 
The high-tension mains of the Lancashire Electric Power 
Company, who are supplying the current, are taken on to 
the colliery company’s premises into a transformer chamber. 
This experiment on the part of the Westhoughton Coal 
and Cannel Company is belng watched with interest by 
other Lancashire coalowners, and if successful it will, no 
doubt, be copied by others. 


The Institution of Civil Engineers.—At the 
ordinary meeting on Tuesday, March 20, the paper 
read was “The Outer Barrier, Hodbarrow Iron Mines,” by 
.H. S, Bidwell, M.LC.E. The paper begins with a short 
account of the mines, their geographical position, early 
working, and subsequent development; of the measures 
adopted from time to time for protection against the inroads 
of the sea; and of the events which led to the design and 
construction of the latest defence work, which was begun 
in April, 1900, and completed in June, 1905. The paper 
describes the preliminary investigations that were under- 
taken, the procedure during construction, and the diffi- 
culties that were encountered, and consequent modifications 
of portions of the work. A special feature is the steel 
sheet piling, of which particulars are given as to the 
design, arrangements for driving, and methods adopted 
for expediting the work, with records of results. In con- 
clusion, a description is given of certain additional protec- 
tive measures which were carried out after the closing of 
the barrier, In an appendix are given the quantities of 
material used in the construction of the work and a list of 
the plant employed. 


Surface Condensers.—A paper on the efficiency of 
surface condensers, and one, therefore, of unusual interest 
to electrical engineers, is to be read by Prof. B. L. 
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Weighton before the Institution of Naval Architects, in 
the hall of the Society of Arts, John-street, Adelphi, on 
Thursday evening, April 5. The paper is a record of a 
very exhaustive series of tests carried out by Prot. 
Weighton and his staff at the Armstrong College, New- 
castle, on the ordinary type of condenser and a new 
type known as the “Contraflo.” The tests have occupied 
fully a year, and afford an illustration of the inflaence on 
engineering progress of research work carried out by 
technical colleges, and especially by the Armstrong 
College, Newcastle-on-Tyne, which has the largest plant 
in connection with steam engineering of any college in 


the world. The results obtained with the ‘“Contraflo’, 


system have already attracted considerable attention, and 


the Armstrong College has during the experiments been 
visited by many engineers, including some from the Con: 
tinent and America, as on account of the influence of 
vacuum on the steam economy of turbines any develop: 
ment in surface condensers is of importance both technically 
and commercially. 


Electrical Contractors’ Association. — The 


Glasgow branch of the Scottish section of this association 
held their twenty-third annual dinner on Wednesday, the 


21st inst., under the chairmanship of Mr. Thomas Wright, 
The company numbered about 75. Mr. W. W. Lackie, of 
the Glasgow Corporation electricity department, proposed 
the toast of “The Local Branch of the Electrical Con- 
tractors’ Association.” He said that electrical contractors 


were the beat friends of the supply undertaking, and had 


they done nothing beyond bringing the interests of their 
profession before the Board of Trade and Parliament. 
In the oppositlon whieh they had organised to certain 
parliamentary Bills they had done a very good work, 
The Chairman, in reply, sketched the work of the local 
section, and instanced the benefits of the association. Mr 
W. C. Martin proposed “Representatives from other 
Branches,” and coupled with the toast the names of Mr, 
Berry, from London, and Mr. Finlay, from Edinburgh. 
Mr. R. D. Livingston, in a very humorous speech giving à 
ludierous deseription of a state of ultra-munieipalism, pro- 
posed the toast of “ Glasgow and other Corporation Elec- 
tric Power Departments" Mr, W. W. Lackie, replying, 
said the Glasgow Corporation recognised that wiring work 


-Í was best left to the electrical contractor. 


Olympia Electrical Exhibition.—The last echo 
of the very successful exhibition held in Olympia last 
autumn has probably been heard in the publication by the 
executive committee of the final balance-sheet. The 
financial result shows a profit balance of £3,683. 98. id., 
and after returning to all exhibitors a rebate of 25. per 
cent. on the amounts paid by them for space, which 
absorbed a sum of £2,168. 1s, 3d., there remains a balance 
of £1,515. 7s. 10d., which has been dealt with as follows : 
A donation of £350 has been made to the benevolent fund 
of the Institution of Electrical Engineers, instead of £250 
ae previously announced. A donation of £650 has been 
made to the Electrical Trades’ Benevolent Institution, 
under the auspices of the National Electrical Manu- 
facturers’ Association, Incorporated. The balance of £515. 
7g. 10d. will be invested in the names of trustees to form 
a nucleus ofa fund for starting another electrical exhibition, 
which must be held in London under the auspices of the 
Institution of Electrical Engineers. In the event of no 
such exhibition being held within five years, this. balance 
is to be divided between the two benevolent funds above 
mentioned in the same proportions as now allocated. 
The trustees are Sir Wm. Preece, Mr. E Cunliffe Owen, 
Mr. J. E. Kingsbury, Mr. C. S. Northcote, and à nominee 
of the Incorporated Municipal Electrical Association. The 
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result is highly satisfactory to all concerned, and augurs 


well for the success of the next undertaking. 

Publications Received.—''Single-Phase Commutator 
Motors," by Herr Franklin Punga; translated from the 
German by Mr. R. F. Looser. (Whittaker and Co. 
London. 4s, 6d. net.) This treatise on single-phase 
motors is largely a treatise on the sparking problem. The 
method of treating this subject was originally outlined by 
the author in the Zeitschrift für Elektrotechnik, Vienna, and 
the present book is really a translation of the German 
original, with the addition of a second appendix containing 
a discussion of some interesting oscillograph tests relating 
to the commutation of single-phase motors.—The Mémoires 
-of the Société des Ingénieurs Civils de France for January 
-contain an article on “ Electric Hoisting at Nancy” by 
, M. G.-E. Bernardet, in which the author points out the 
advantages in employing continuous current for this pur- 
pose ; also a “ Note on the Development of the Application 
of Turbines to the Propulsion of Ships” by M. G. Hart, 
together with the minutes of the society’s meetings.—The 
March number of the Journal of the Franklin Institute of 
America contains, in the electrical sectlon, the concluding 
portion of an article on “ Electro-Chemical Calculations ” 
by Mr. Joseph W., Richards. The mechanical and engl- 
‘neering and physics and chemistry sections contain a 
number of interesting contributions —From Messrs. S. 


 Rentel and Co., Limited, we have received “The Tele- 


 graphists' and Telephonists’ Note-Book” for 1906, the 
price for which is 1s, net.— We welcome the Mar Eastern 
Review, à new journal devoted to engineering, commerce, 
and finance, which is published in this country by Messrs. 
Probsthain and Co., 14, Bury-street, London, W.C. The 
February number contains a number of interesting articles, 
"all well illustrated. | 
_ Explosion Due to Radium,—aA brief account was 
recently given in the Leipsig Physikalische Zeitschrift of a 
severe explosion of a glass tube containing 25 milligrammes 
of the purest radium bromide, which was being studied by 
, Herr Julius Precht. The radium salt was contained in a 
_small tube 2mm, in diameter, and with walls 4mm. thick. 
. The salt first had been heated for a long time at 
150deg. C., in order to drive off part of the water of 
crystallisation. It was in a finely pulverised state. The 
tube was sealed up on Dec. 27, 1904, and since that time 
it had been used for many measurements in an ice calori- 
meter, and towards the end of November of last year it 
was submerged a number of times in liquid air, and then 
brought again to the temperature of the room. This was 
done without any accident until after the seventh immer- 
sion. Then the tube suddenly exploded with a loud 
noise after it had been laid upon a wooden table for 
three minutes. The shock of the explosion was so great 
that glass in a neighbouring microscope was broken, and 
the radium bromide was distributed widely throughout the 
room, practically none remaining upon the table. However, 
nearly all the fragments of the glass tube were found upon 
the table in close proximity to the point where the tube 
. had rested. From these observations Herr Precht concludes 
the explosion was not due to strains induced in the glass 
tube on account of its rapid change in temperature. It 
must, therefore, have been due to pressure ereated in the 
tube by the radium, caused possibly by the liberation of 
the emanation or of helium which had been accumulating 
In the tube since it had been sealed. Mdme. Curie has also 
made a note of the burstieg of a glass tube two months 
after some radium salt had been sealed within it. 
Copper.—The returns from the copper - producing 
centres of the world show that in 1905 the output was 
larger than in 1904, The small output of Great Britain— 


500 tons—remained unaltered, and there was a slight 
decrease in the output of Italy—3,250 tons as against 5,555 
tons—and in Russia—10,000 tons as against 10,700—but 
with these exceptions, and a falling off of a few tons in 


Germany— 21,000 tons as against 21,045 in 1904—there 


were general increases. The greatest increase was in the 
United States, where the output increased from 562,759 
tons in 1904 to 421,000 tons in 1905; the next largest 
increase being that of Mexico—from 60,945 tons to 65,000. 
The total output was 723,550 tons, the largest known. In 
10 years the production has nearly doubled, and the 
increase last year was no less than 74,626 tons. Daring 
the year standard eopper rose nearly £11 per ton, from 
£68, 8s. 6d. in January to £79 in December, partly 
through speculation, and partly owing to industrial 
demand. The increase in the consumption of the United 
States amounted to about 82,000 tons, or some 7,000 in 
excess of the total increased output of the year; but the 
consumption of Europe, as shown by the statistics, was much 
smaller—nearly 45,000 tons in Great Britain, Germany, 
and France. Much of the increased amount of copper 
produced went to China to satisfy the currency demand, 
and this explains the apparent scarcity of copper in 1906, 
and was the chief cause of advances in price. The coinage 
scheme of China last year took 60,000 tons out of the 
industrial world, of which about 42,000 tons were shipped 
from the United States, so that China took all but about 
15,000 tons of the increased supply, the balance being 
absorbed by the increased consumption of America. New 
lodes have been discovered in America, and the output will 
probably show increase in Australia, Japan, and Mexico, 
whilst China will not make the same large demand on the 
world’s supplies this year. On the other hand, the present 
industrial activity, more especially in shipbuilding, makes 
larger consumption likely, and the consumption of copper 
in a big liner is probably larger than in any other class of 
work. The probabilities point to the price of copper being 
maintained at a high level throughout the year. 


Electric Therapeutics. — With much that our 
esteemed contemporary, the Lancet, says in regard to the 
use of X-rays for curative purposes by “unqualified ” 
persons, and upon the necessity of driving out charlatans, 
we are in entire agreement. Certainly none but those who 
havesound technical knowledge, andareintimately acquainted 
with the intricate apparatus, should be entrusted with the 
application of X-rays for therapeutic purposes. But the 
professional claim that none but medical men are capable 
of administering these rays 18 not one that can be supported, 
If the trained electrician who is learned in both theoretic 
and practical branches of the profession which supports him 
is not competent to administer electricity, then who is there 
that is so competent? Even in various branches of surgery 
many of the best and most reliable practitioners are not 
doctors, and what would be said if the practice of dentistry or 
bone-setting were restricted to qualified medical men? 
The attitude of the profession towards lay electricians 
is one of hostility, as we have previously pointed out, 
and a motion unanimously carried at a recent meet- 
ing of the British Electro-Therapeutic Society adds 
force to our words. The wording of the motion 
was as follows: “Ib having been established that 
the use of X and other rays by persons without a 
registered qualification constitutes a grave social and 
public danger, and that medical men alone are capable of 
administering such rays to the public benefit, this society 
is of opinion that the use of the X and other rays should 
be by Act of Parliament confined absolutely to registered 
medical practitioners and to dental surgeons in the practice 
of dental surgery." Commenting upon this, the Lancet 
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considers that the legislative machinery ought to be set in 
motion to make 1t illegal for any persons other than medical 
men trained in radio-therapeutics to use the rays. While 
we are at one with our contemporary that the empiric 
should be expelled, we would point out that their efforts in 
that direction are not likely to have the desired effect, 

National Electrical Manufacturers’ Association 
The report of the committee for the year 1905 emphasises 
the opinion held that the facilities offered by this association 
for bringing into closer and moreintimate contact the various 
branches of the electrical industry. Whether advantage is 
taken as frequently and as fully as would be desirable is 
another matter, and we are inclined to believe that individual 
members of the trade generally do not take that personal 
Interest in the association which is desirable. One has only 
to turn to the report for examples of beneficial results 
derived from concerted action. That these are possible is 
evidenced by the fact that in consequence of a meeting 
held on Jan. 10 a general increase in price for wire and 
cables of 73 per cent., flexible cord 5 per cent., and elec- 
trical fittings 5 per cent. was agreed to and adopted by all 
members of the association, Early in the year the electrical 
exhibition, which took place in the month of October at 
Olympia, was originated by the committee, who have taken 
active part in the management and carrying through of this 
exhibition, They have been fully rewarded by its decided 
success, not only from a financial point of view, but from 
that of the exhibitors’ and the members of the association 
generally. The association was instrumental in organising 
a meeting of accumulator manufacturers, in order that they 
might consult with each other on points chiefly concerning 
their particular trade, while similar meetings for the benefit 
of conduit manufacturers have also been held. The associa- 
tion, in organising the Electrical Trades’ B snevolent Institu- 
tion, has met with considerable support, and when the 
substantial donation that is expected from the surplus of 
the late exhibition is added, the fund will be put into a 
sound position. It is, however, hoped that members and 
their friends will give all the assistance they can to this 
deserving object. The financial report of the past year 
shows that, notwithstanding the heavy expenses of the 
incorporation of the association, there is a credit balance of 
£54, in addition to the £100 invested in consols. At the 
second annual meeting the report was adopted, and the 
following gentlemen were elected to serve on the committee : 
Mr. T. J. Grainger, Mr. A. P. Lundberg, Mr. F. H. Nalder, 
and Mr. Max Byng. It was further decided on motion 
not to add to the numbers of the committee at this 
juneture. 

Electricity in Coke Manufacturing.— Within the 
last few years a number of important improvements in the 
processes of coke manufacturing have been made possible by 
electricity, and there is good reason to believe that further 
applications can be made in the interests of economical 
operation, The central process in the manufacture of 
coke consists in driving out the gaseous elements from 
bituminous or other coal by heating the coal in special 
ovens, leaving behind the carbon constituent, fixed and 
deposited, and the residue of sulphur and phosphorus, 
together with the ash. Mr. H. S. Knowlton contributes 
to a recent number of the New York Electrical Review an 
article under the above title, in which he shows that, 
although electricity is not directly used in the heating 
process, it serves as a most desirable auxiliary in the 
handling of the product. The operation of machinery for 
drawing out the heated mass of coke from the oven is now 
effectively performed by the electric motor, and the exten- 
sion of electrical equipment to the travelling cranes, which 
transfer the incandescent fuel in a cage toa cooling bath 


of water, is a natural step. The rapid acceleration possible 
with the electric crane greatly facilitates the applica- 
tion of the quenching process, and the results in 
the way of moisture expulsion by internal heat are 
far superior to those obtained by the old and slow 
method of cooling by means of a hose stream. Incidentally, 
says Mr. Knowlton, there ought to be a good field in coke 
manufacturing for the scientific study of the oven action by. 
means of the electric pyrometer, for there is no question 
that accurate knowledge of the temperatures at all stages 
of the process is essentially important in industries employ- 
ing high temperature equipment. With the electric pyro- 
meter the temperature of any one out of two or three 
hundred ovens can be recorded or indicated at a central 
point if desired, and a foreman can give instructions by 
telephone or electric bell signal to any oven attendant he 
may wish. An outfit of enclosed motors for coke-manu- 
facturing service does not require anything like the atten- 
tion in the way of oiling and maintenance which a large. 
outfit of donkey engines demands, and as coke manu- 
facturers realise the advantages of electricity for the severe 
service which their plants require, the present increasing 
use of electric power is sure to bear good influence in the 
productive economy of the coke business. 


London County Council.—The annual report of the 
proceedings of the Council for the year ended March 31, 
1905, gives one a good idea of the vast amount of work 
undertaken by the county authorlty, and at the same time 
throws the searchlight upon the operations of the various 
committees which administer the services, The department 
coming more immediately within our purview is the High- 
ways Committee, and in a brief note it would be impos- 
Bible to touch upon their multifarious duties in connection 
with tramways, Electric Light Acts, etc, except in the 
most cursory manner. Bat the figures which are published 
for the year’s working of the Council’s tramways call for 
special comment. They clearly evince the immense popu- 
larity of the tramways, and unmistakably show that, 
granted a good and rapid service, clean and comfortable 
cars, together with sound management, the undertaking 
will be able to hold its own against all opposition and at 
the same time return a handsome profit. The total length 
of line south of the Thames at the end of the year con- 
sisted of 46% miles of track, of which 262 miles had been 
reconstructed for electric traction. The total receipts 
from the undertaking amounted to £682,096, and the 
total working expenses to £499,826, making a gross 
surplus of £182,270. In arriving at these figures, account 
has been taken of a deficit of £529 on horse traction, 
The total number of passengers carried and the car miles 
run during the year were 164,818,560 and 14,081,397 
respectively, or 51,679,475 and 2,544,863 more than in 
19034. The average fare per car mile over the whole 
system in 19045 was ‘97d., as against ‘94 at the time of 
the transfer of the first portion of the tramways in 1899. 
As showing how popular the $d. and 1d. fares are with the 
populace, it may be pointed out that of out of 100 per cent., 
35°97 per cent. passengers were carried at the former fare 
and 47°10 per cent, at the latter, An innovation has been 
made in the use of roof covers for some of the electric 
ears, 81 of which were equipped up to the end of the year 
1904-5, while arrangements have been made for about 80 
others to be fitted. The cost of the roof covers varies 
from about £80 to £90 each, and the committee are con- 
sidering the advisability of fitting still more of the cars 
with roof covers. The system is excellently worked, and 
the districts in which the cars run are admirably served. 
We propose on another occasion to touch upon some other 
of the more salient features in the report. 2 
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Glasgow Local Section of the Institution of 
Electrical Engineers.—At the last monthly meeting 
of the above section of the Institution of Electrical Kogi- 
neers, Mr, F, Soddy, M.A., read a paper on “ The Internal 
Energy of Elements.” After showing that chemistry 
affords no indication of the internal energy of elements, 
he sald the radioactivity of certain elements to which 
attention had recently been called, seemed to point to 
mote fundamental changes in matter than had hitherto 
been known. The radio elements were without exception 
those which possess the heaviest atoms, and, therefore, are 
presumably those possessing the most complex structure. 
The elements in question possess the power of emitting new 
kinds of radiation with characteristic properties, and among 
the most important of these is the power possessed by the 
rays of ionising the air or other gases through which 
they pass. Ordinarily almost perfect insulators, gases in 
the lonised state are able to conduct minute currents of 
electricity, and the electricity is transported by the 
convection of charged ions, the same as in electrolysis. 
A gold-leaf electroscope which, under ordinary circum- 
stances, retains its charge for days, is discharged 
almost immediately when the air surrounding the 
charged system is exposed to the radiations from 
uranium. Radioactivity is an intrinsic property of the 
element, and owes its origin to a process to which 
we and the forces under our control are external. 
Sir Wm. Ramsay and the author had been able to show 
that there is a continuous production of helium from 
radium in sufficient quantity to be recognisable by the 
spectroscope, and from other experiments of a similar 
nature they had estimated that probably about one- 
thousandth part of the radium disintegrates every year. 
Recent experiments showed that radium is itself a product 
of uranium, and is, in fact, a transition form in the uranium 
disintegration series, with a period of average life between 
1,000 and 2,000 years. From 1 grm. of uranium more 
than a thousand million calories could be evolved, and this, 
if it could be converted into electrical energy, would be 
equivalent to more than 1,000 kilowatt-hours, and would 
suffice to keep a 32-c.p. lamp burning continuously 
throughout the year. By the expenditure of about one 
ton yearly of uranium, costing less than £1,000, more 
energy would be derived than is supplied by all the electric 
supply stations of London put together. 


Conduit Wiring. — An interesting discussion 
followed the reading of Mr. L. M. Waterhouse's paper on 
“Conduit Wiring for Electric Installations,” an abstract 
of which appeared in our issue of last week. One speaker 
mentioned that he had still a great regard for wood casing 
for dry buildings, but admitted that with the present con- 
struction of fireproof buildings in our principal cities there 
were very many instances where only conduits could be used. 
He expressed his preference for solid-drawn material 
galvanised, and he did not approve of surface work. Mr. 
Lester Taylor, the electrical expert of the Liverpool, 
London, and Globe and Royal Insurance Companies, 
mentioned that the fires reported in the Glasgow paper as 
having an electrical origin were a very small proportion of 
the total fires from all causes. He also mentioned the great 
difficulty in most cases of getting at the actual origin. In 
the main he was in entire agreement with the paper, although 
he thought it quite impossible and unnecessary to insulate 
conduit runs through buildings. With regard to earthing, 
he supported the lecturer’s contention that continuity and 
earthing was no safeguard against fire, especially in build- 
ings where compo gas-pipe was to be found. He had found 
light-gauge socket-joint tubing quite satisfactory in a large 
number of installations, Mr. Tate, the hon. secretary of 
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the association, asked for some information as to the rusting 
of iron and steel tubes. He expressed a preference for 
wood casing as against light steel tubing for surface work, 
while another speaker thought that light-gauge tube was 
unsatisfactory for buried work, and asked for some tests on 
the continuity method that had been mentioned. Mr. 
Waterhouse, in reply, said the question as to the use of 
wood casing for dry buildings was one on which great 
divergency of opinion existed, but he certainly held that 
light- gauge steel tube in conjanction with malleable 
fittings made the most satisfactory mechanical job where 
it was necessary to compete for the work to be done at the 
lowest possible cost, An extract was read from Mr. Lackle's 
Glasgow paper on earthing. With regard to rust, he 
thought that the essential thing was that the tube should 
be absolutely clean before enamel or japan was applied, as, 
if rust had once started, it was very difficult to put on any 
protection that would be lasting. He finally pointed out 
that the continuity system mentioned had proved very 
satisfactory in working. The continuity of the trial run 
had not deteriorated in any way from the time it was first 
put down, and the output of these fittings was very large 
indeed. 


Resonant Circuit Telephony.—The fundamental 
idea embodied in a recent American invention consists in 
producing the required variations in the line current, not 
by varying the resistance of a microphone contact, as in 
the ordinary telephone systems, nor by inducing current 
in a coil by the variation of the flux, as in à magneto trans- 
mitter, but by making and breaking, gradually and to a 
greater or less extent, the resonance of a tuned circuit. 
Using the term “making and breaking,” the inventor does 
not imply that there is at any time a discontinuous varla- 
tion in the current, but, on the contrary, the variation is 
continuous and progressive, and suitable for the reproduc- 


tion of speech. It is known that when a constant alter- 


nating E.M.F. is applied to a circuit of constant resistance, 
the current flowing will be a function of the salf-induction 
and the capacity. There are certain values of self-induction 
and capacity with which, for a given frequency, the circuit 
becomes “ resonant,” and a current flows greatly in excess 
of the current which would flow in either the self-Induction 
or the condenser alone. If the self-induction, the capacity, 
or the frequency be varied the current falls off rapidly, 
but the rate of fall depends, other things being equal, on 
the resistance of the circuit. In practising the invention, 
a simple form of which is shown in the accompanying. 
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illustration, it is preferable to tune the transmitter circuit 
so that the current is a little below its maximum 
value—that is, so that the circuit is nearly but not quite 
resonant—and to vary the constants of the circuit by the 
action of the transmitter, so as to cause variations in the 
current corresponding more or less exactly to the air 
vibrations to be reproduced. These variations may be 
caused to produce sound in any suitable receiver. This 
involves the use of a source of alternating current, and itb 
is obvious that with any commercial frequeney the currents 
produced by that source would be heard in the receiver, 
If the freqaency were badly chosen, the sounds thus pro- 
duced would be very annoying, and it is, therefore, preferable 


THE _  '^£ÀHE ELECTRICAL ENGI ENGIN EER, MARCH 90, 1906 


am 


to use a generator of a rather low or rather high frequency. | 
Though it is in some respects preferable, it is not necessary 
that this frequency should be either above or below the 
audible limit. The invention also contemplates multiplexing 
the system thus constituted, and also comprises various 
other features, 

New Iron-Cored Instruments for Alternate- 
Current Work.—Dr. Sampner’s paper on the above 
subject, which we published in abstract in our issue of 
Fob. 25, was discussed at a meeting of the Birmingham 
Local Section held on March 14, with Mr. J. C. Vaudrey 
In the chair. In opening the discussion, Mr. S. H. Holden 
pointed out that the advantages of permanent-magnet 
direct-current instruments were: (1) absence of hysteresis 
error, (2) they were dead - beat, (3) shunts for the main 
current could be used at some distance from the instru- 
ment. The first of these advantages was common to all 
alternate-current instruments, the equivalent of the third 
could be obtained with a transformer, and he understood 
that Dr. Sampner’s instruments were not dead-beat, He 
supposed that the advantages derived from large leakage 
factors would only be true in the case of shunt, 
and not series, magnet coils. Continuing the dis- 
cussion, Mr. A. M. Taylor presumed that the instru- 
ments had been brought forward by Dr. Sumpner for 
central-station work, in which case they should be dead- 
beat and moderately accurate. He wished to know if there 
was any error due to the heating of the copper msgnetising 
coils. The question of price should have been considered, 
for the cost of a central-station instrument should not exceed 
£5 exclusive of transformer. There were many instru- 
ments on the market which, when new, were guaranteed 
accurate within 1 to 3 per cent. of the maximum 
reading, and these were good enough for most station 
work. Mr. Leo. Murphy said he was particularly interested 
in the necessity for a large leakage factor with the shunt- 
excited magnet, and proceeded to compare Dr. Sumpner's 
instruments with the Ferranti-Hamilton induction energy 
meter. With regard to iron-cored instruments work- 
ing off transformers, he had used transformers in 
connection with induction instruments with perfectly 
satisfactory results, and he thought that these instru- 
ments would have very similar characteristics with 
regard to power factor to those of the author. Dr. 
Sumpner, in his reply, said he had approached the subject 
as a scientific problem rather than from the commercial 
point of view. The first thing really wanted with instru- 
ments was accuracy. Commercial considerations come 
afterwards, but they could be applied to new instruments 
as easily as to old ones. The instruments could be made 
desd-beat quite as easily as other meters, and they were 
specially adapted for use with ordinary potential and 
current transformers. Mr. Holden was correct in his 
remark about leakage factor. The advantage of a large 
leakage factor only held with shunt magnet instruments. 
Mr. Taylor’s remarks about makers’ guarantees was no 
doubt correct, but it was quite questionable how long 
existing instruments remained “new” in the sense stated. 
The currents needed for the voltmeter were so small that 
they could not possibly affect the working of the voltage 
transformer. There was no increase of resistance in the 
magnetising coils due to heating, since the current density 
employed was so low ; but even if the resistance increased 
to double its value, no appreciable error would be caused in 
the working of the instrument. After the discussion the 
meeting adjourned to Dr. Simpner’s laboratory, where the 
. Instruments described in the paper were shown in use. 

Determination of Feeder Drop —Mr. J. E. 
Wallace follows up his previous i 3 into the 


most economic efliciency of transmission under various 
conditions with an article on the determination of feeder 
drop in the New York Street Railway Journal. The follow- 
ing formula, based on the delivery of the cheapest kilowatt, 
will determine a drop which takes due regard to the cost 
of power annually absorbed by the line as differentiated 
against the annual charges on the line investment, but omits 
-pole construction : 


M — /M M 
OT aq T+ i) 
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in which E represents station voltage; ( represents gene- 
rating cost of power in terms of a kilowatt-year ; T repre- 
sents hours’ operation per day divided by 24; M represents 
product of the various line constants, diswnced: specific 
weight and resistance of conductor, price, annual charges, 
etc. Having established the feeder drop, Mr. Wallace 
prepared the following curve chart for calculating the size 
of feeder required, and for the purpose of checking a 
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system using entirely overhead feeders. In connection 
with these curves, a fact which may be interesting 
is that the curves starb from the power-house end of 
the line in conformity with values as prescribed by 
Kelvin’s law. The next step is to ascertain how many 
circular mils should be added to the feeders on account of 
the current demands and distances from the power-house 
of each individual mile of track. This is given in the 
following example: A section of track some five miles in 
length called for 3 500,000 circular mils of copper leaving 
the power-house. This was best equipped by installing a 
500,000 circular mil cable, frequently tied into the trolley 
and carried to nearly the end of the track, and three 
cables of 1,000,000 circular mils each, run independently to 
proportionate points, and there connected into the 500,000 
circular mil cable. After having obtained the energy in 
watts for a given section of track, it is necessary to refer 
to the chart and from it determine the amperes and, finally, 
the size of the feeders. An average track drop for a 70Ib. rail 
is 5'8 volts per mile per 100 amperes, and this should be 
added to the drop given in the chart to determine the 
average voltage at the car, when the amperes are calculated 
from the watt consumption. Mr. Wallace, in conclusion, 
says the storage battery, as a means of holding up the 
voltage on the end of long feeders, has features which 
‘make it very desirable as compared with boosters. The 
latter accentuates the pulls on the power-house machinery 
caused by cars starting simultaneously, whereas the storage 
battery tends to give the power-house an even average 
| rather than a fluctuating load, 
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THE BAKER STREET AND WATERLOO RAILWAY. | right-hand side of the railway, and consists of a projecting 
arm, which is raised when tho signal is up. If tho train 


(Concluded from page 404.) then runs past the signal, this raised arm catches the 


A special feature on this railway is the electric signalling | handle of a cock on the train which immediately puts 
gear, which has been supplied and erected by the British | on the air-brakes, which are also of the Westinghouse 


Westinghouse Company. The general details of the | typo. 


ve 


, 11.— Electric Motor for Driving Sump Pump. 


Fig. 10.—The Automatic Stop to Prevent a Train Over-Running Signals. Fig 


system are similar to those in use on the Underground | In all the signal cabins on the Baker-street and Waterloo 
Railway, a description of which appeared in our issue for | Railway there is installed an interesting diagram of the line 
Feb. 17, 1905 (vol xxxv., p. 226). On this new railway | with electric lamps behind it, which give a visual indica- 


Fic. 12, —Rotary Converters and Swichboards at London Road. 


they also use the automatic stop to prevent trains over- | tion of the actual position of the trains on the lines at any 
running the signals. A view of this stop is shown in | instant. This will be of great service to signalmen, and 
Fig. 10, which is a photograph taken at the point where | will enable the regular running of the trains to be ascertained. 
the trains leave the London-road depót on their way to the | For instance, if one train is behind schedule time, it will be 


deep-level tubes. The stop in question is seen on the | apparent in the signal boxes on the line. 
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Fig. 11 shows a special case of an electric motor with 
a vertical spindle used for draining a sump. 

The electricity required for this line is supplied from the 
Lots-road generatiug station of the Underground Electric 
Railways Company, which has been already described in 
our columns. High-tension feeders are laid from Lots- 


road to three sub-stations respectively at the London-road . 


depót on the south side of the river, at Charing Cross, and 
at Baker-streot. Most of the sub-station machinery has 
been supplied by the Westinghouse Company, and there 
are several interesting features in connection with the same. 
Fig. 12 shows a typical arrangement of a sub-station, and 


Fic. 13.—Rotary Converters in the Baker Street Sub-Station, showing Starting Motors. 


electric fan being used to maintain a good circulation of 
air through the transformers. Fig. 15 shows the cellular 
arrangement of protecting the extra high-voltage switchgear, 
which is adopted throughout all the sub-stations. 

The whole of the lifts in use on thia line were supplied. 
by the Otis Elevator Company, but we are pleased to note 


that the electric motors used to drive the same were manu- 
factured in this country by the General Electric Company, 
of Witton. The general arrangement of the lifts is excel- 
lent, and there are several advantages in these which call 
for special mention, For instance, the passengers enter 
the cage at one end and have always to leave it at the 


Fig, 14.— The Static Transformers in the Baker Street Sub-Station. 


is a photograph of the London-road equipment. The 
rotary converters and switehboards are placed on the 
ground floor, while the transformers are situated on the 
gallery above the latter. Fig. 14 shows the statio trans- 
farmers at Baker-street, These are air-cooled, a special 


other. There is thus no difficulty in getting them promptly 
into the lift, as has been the case on the Central London. 


‘Railway, where the same door is used for entry and exit. 


At the time of our inspection the automatic arrangements 


‘for controlling these lifts was working excellently, and 


— Google 
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showed the high state of development to which the Otis 
Company have brought this special branch of the electrical 
Industry. 

In conclusion, we have to thank Mr. Chapman, the able 
engineer of the Underground Electric Railways Company, 
for his kindness in allowing us to take photographs. We 
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FIG, 15,—Cellular Protection of Extra High Tension Switchgear. 


have also to thank various members of his staff for the 
time and information placed at our disposal. 
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ELECTRICAL ENGINEERS—AND ELECTRICAL 
ENGINEERS 
BY JACK RICHARDS. 


To the above classification might be added “ and other- 
wise,” for, of course, as everybody knows, there are many 
so-called electrical engineers whose knowledge or ability 
are largely conspicuous by absence. Where, in fact, is the 
plumber, gasfitter, and sanitary engineer who is not also 
an “electrical engineer” at times? With these, however, 
I am not at the moment concerned so much as with the 
bond fide electrical engineer. 

Probably most of us have been impressed with the fact 
that there are an abundance of men whose brains are well 
crammed with facts and formule, but who, as practical 
men, are “nowhere,” whilst, on the other hand, there are 
many—probably an equal number—who are practical 
engineers, but are lacking in the necessary knowledge. 
These latter pick up general ideas; largely their work is 
by rule of thumb ; every bit of complicated apparatus must 
be illustrated by diagrams for their edification, or they are 
lost. There is this to be said, however, for the latter class : 
often enough they get through with important matters 
quite satisfactorily, and in many cases their work is very 
SAT Hle To these a good college drilling would be a 

oom. 

Bat there appears to be a growing tendency to attach an 
undue importance to the so-called “theoretical ” training. 
There are not a few who seem to think that the classroom 
ls the place where the electrical engineer of the future is 
to get his training. If a man has succeeded in cramming 
his head sufficiently to enable him to pass his examinations 
satisfactorily, he has become an electrical engineer. A 
greater fallacy would be difficult to find. Often he finds 


refuge under the title of “consulting engineer,” in which | 


case he manages to earn a few pounds per annum, with 
results more or less disastrous to others. Or he may land 
up in a drawing office, and for a time find the world hard 
to please. If at the finish he learns wisdom, well and good, 
Bat sometimes he doesn’t. 

I recently had some experience with such a gentleman. 
He had done splendidly in his classes ; had been a member 
of a sclentific society ; always took careful pains to add the 


magio " A,L.E.E," whenever he signed his name. He was | 


concerned in the installation of a motor weighing about 
half a ton, which had to be taken from the lorry in the 
street to the second floor in a large bakery. The sack 
hoist was not considered strong enough to be of much 
service, but at one of the entrances there was a “ loading 
platform," consisting of 2in. deal floor on 11in. by 6in. pine 
joists. So instructions were given that the lorry was to 
walt whilst Mr. went back to the office to get rule, 
tape measure, callipers, and pocket tables. He would find 
the sectional area of the joists, see how far they were in the 
wall, etc., 80 as to be quite sure about the strength of the 
platform before trusting the motor upon it, The three 
miles to the office and back were covered on a cycle, but 
my friend returned with the aforesaid paraphernalia juat 
in time to see the motor being hoisted direct from the 
lorry to the floor which was to he its home, And the man 
who had discovered that the difficulty could be readily got 
over by strengthening the frame of the sack holst and using 
chain blocks had never seen the inside of a college, whilst 
he knew about as much of mathematics as of Greek | 

Again, I was recently in conversation with my learned 
friend with reference to a small galvo. which he proposed 
to use for insulation measurements, It was of a very 
ordinary type, with two small dry cells enclosed in the 
back half of the case. In order to convince my friend of 
the futility of using this for the purpose intended, I gave 
bim an optical demonstration. I made two small spirals 
of d.c.c. wire, connecting both ends of each to the galvo. 
terminals. The coils so made were then placed side by 
side in a tumbler of water. Result: no deflection. Then 
bare wires were substituted for the insulated, and still no 
result. My friend smiled and kindly pointed out that the 
water was clean, and so was, he assured me, “ practically 
an insulator!” And I regret that I was unable to con- 
vince him that a little of this selfsame water on the back 
of a ceiling rose might cause a wiring job to fail when 
inspected for connection to mains. 

A gentleman with an exactly similar “training " became 
an authority (?) on dynamo design. Eventually a firm gave 
him a job in the drawing office, and it fell to his lot to get 
out two machines for certain works. Some little time ago 
he was sent to these works on other business. “Let me 
eee,” I remarked, “ I fancy you were at one time with the 
firm who built their dynamos.” ‘That is so, but I didn't 
tell them so!” “Why?” “ Because those machines have 
been nothing but a source of trouble ! " 

Now, without a doubt men of this description do infinite 
harm to the profession at large. Their apparent status 
leads the public to put confidence in them. Work is placed 
in their hands by people who don’t know, and who profess 
they don’t know, anything about electrical engineering, and 
the result in the majority of cases is disaster. It may be 
fire; it may be a thousand and one things. One case comes 
to my memory at the moment. I was requested some time 
ago to overhaul the plant at a large printing office. One 
motor had a knack of performing some strange feats Some- 
times a fuse would blow when the motor was running light, 
whilst a similar fuse at other times would carry full load. 
Circumstances pointed to the wiring, which I proceeded to 
trace. The floor consisted of wood blocks laid upon concrete, 
Into this concrete wood casing was laid flash with the 
surface. Then the wires were placed in the grooves, and 
the wood blocks placed loosely on top. Not many feet 
away was à water-tap in frequent use, so that the floor was 
always damp. Result: insulation in several places burnt 
right away, and the fillets of the wood casing charred 
black, the centre dividing fillet in one place having been 
burnt right through! This in a printing office! I happened 
to know the contractor who was responsible for this work, 
He was just such a man as I have described. 

Quite à number of these academic engineers enter what 
someone has called “the noble army of consultants— 
mostly martyrs.” I knew such an one. He had an office 
in what might have been at one time an important part of 
the city of A large marble slab announced “Mr, 
A. C——, consulting enginger, 2nd floor.” The door of 
the office bore another announcement of the name of the 
great man who lived and moved inside, and further stated 
that “business hours" were 930 to 12,30 and 2 30 to 5. 
“ When out, please call at No. 6, Remingwood-road.” (By 
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the way, this was two miles off) Inside the office was a become a good mechanic, The other unfortunate, whose 


small boy, whose chief duty was to take messages and 
inquiries from clients—who generally came not; an easel, 
upon which was an impressively large blue print of a 
spur wheel; a book-case ; some trade catalogues ; a roll-top 
desk; and, sometimes, the consultant. Somehow, this man 
hasn't set the Thames afire. But he has made some head. 
way. For instance, Sir Timothy W—— has a large private 
plant on his estate. Mr. A, C—= has been introduced to 
him, has got the right side of him, and for the time being, 
at any rate, secured his patronage and confidence. “Of 
couree Mr.C—— knows! Look at the education he has 
had!” So the worthy consultant takes a monthly trip into 
the country, attended by a lad carrying some elaborate- 
looking instruments. Certain tests are very carefully made; 
after luncheon the plant is run, “jast to see that everything 
is all right,” and a run back to town ends a pleasant day, 
and on the morrow there is a report to send in, also a bill 
for professional services, two guineas, besides expenses. 
“Harmless at least!" Nothing of the sort. Two con- 
tractors, one of 19 years’, the other of 12 years’, practical 
experience, have successively been “not wanted ” because 
they refuse to carry out the instructions of a young fellow 
who has never had a scrap of practical experience of 
installation work. 

Another has an office in the main street of a large and 
important country town. I recently had occasion to look 
through one of his specifications for a light and power job, 
240 volts direct. ^ Every ceiling rose must contain a fuse, 
bat motors must on no account be earthed! How this 
passes the fire insurance company’s scrutiny, I don't know. 
But one of the worst features is that oftentimes men who 
are thorougbly practical have to work under the Instruction 
and supervision of these men. Frequently the better-class 
contractors refuse to have anything to do with them. If any 
trouble occurs, the contractor has to bear the brunt, for, 
“of course, Mr. So-and-so must be right.” Indeed, not 
uncommonly the troubles are of such a nature that the 
customer eventually becomes weary, and throws up elec- 
tricity altogether. 

Men of the class I am complaining of are not confined to 
the installation branch. I have met them even in central 
stations. Bat whilst such men become, to some extent, 
objects of sport, many good positions are being denied 
them, and are being filled by men who have little or no 
scholastic training, but have proved themselves practical 
engineers. Especially is this noticeable in the case of 
manufaetorles which are electrically driven. One of the 
largest—probably the largest—confectionery works in the 
world, covering acres of ground and employing thousands 
of hands, is being entirely converted to electrically-driven 
plant in place of steam For some years there has been a 
very large light and power installation, and at present there 
are thousands of lights installed and hundreds of horse- 
power are represented in the power installation. This is, 
and has been from its commencement, entirely under the 
control of an engineer who commenced by becoming a good 
mechanic, all information he has acquired being the result 
of private study in spare time since. I might state a very 
similar case with regard to one of the largest printing 
works in the country, and many others which have come 
under my own observation, in some cases the men having 
been entirely self-taught, 

I am not undervaluing technical education ; I would like 
it to be the regular practice for employers and others to 
insist upon apprentices taking their classes as part of their 
training. But at the same time {t must not be looked upon 
as the principal part. The best men are generally found 
amongst those in whose training pracical experience in 
workshops, etc., has played no small part. And the man 
who has succeeded or will succeed is the well-balanced 
man; the man with a strong individuality born of the 
habit of rapid observation, who goes through life with his 
eyes wide open, receiving and retaining impressions, and 
as opportunities occur, with full self-confidence, puts these 
into practical use. Good edacation, practical experience, 
observation, self-confidence, and sound common-sense—all 
these are necessary to the man who hopes to do or be 
anything. The man who is, as I think Prof. Perry one 
remarked, prematurely “ pitchforked into workshops” may 


training is almost entirely scholastic, may become an elec- 
trician. Success lies in combining both. 


HYDRO-ELECTRICAL INSTALLATIONS OF UPPER 
ITALY.* 


The valleys of Upper Italy are seen by the map to all 
drain into the River Po, which rises near Monviso, and 
subsequently discharges into the Adriatic. It is augmented 
with the waters of many streams from the Alps on the 
left side and from the Appeunines on theright. When oné 
bears in mind that the Lake Maggiore is 432ft. and the 
Lake Como 490ft. above the points where the rivers by 
which they discharge join the River Po, it is at once 
obvious that on these routes there is an immense reserve 
of water against dry times ; and one must not lose sight of 
the fact that Italy has scarcely any source of combustible 
material available within the kingdom for industrial pur- 
poses, and has, therefore, had to import coal at the rate of 
6,000,000 tons per annum, with a corresponding value of 
about £1 sterling per ton. These two considerations explain 
sufficiently the rapid growth and development of electrical 
enterprise in Italy. 

It is difficult to establish which was the first line con: 
structed for electrical transmission, as in all probability 
this honour may be claimed by some small undertaking of 
10 h.p. for a distance of 100 yards, but there is no doubt 
that the first of importance was that of Poiat Ss. Martin 
of 60 h p. with a continuous current of 500 volts, dated 
1887.88. Prior to this, however, extensive electrical works 
had been established by the Edison Company in Milan 
about 1885, by Gaulard-Gibbs in Turin and in Home in 
1886 with an underground distributing system at 2,000 
volts. All these installations were, however, worked with 
steam, In 1889 came the water-power driven works for 
the supply of Geneva with a high-tension direct-current 
system devised by Thury. At the present time the number 
of installations can be best considered in the following six 
groups: (1) the groups serving Turin; (2) those of Paderno, 
Z gno, and Vigevano, which serve Milan, Monza, and the 
Brianzs; (3) the installations of V.;zzola and Turbigo, 
belonging to the Lombardy Company, and supplyiog 
Gallarate, Bisto, Legnano, etc.; (4) the installation of 
Cellina, for Venice; (5) Morbegno, for the Valtellina ; (6) 
the installations for Geneva. 

The first group supplying the city of Turin is charac: 
terised by the pluralioy of generating stations. Thiais due 
to the fact that in the neighbourhood of Turin there is no 
sufficient hydraulic power to deal with the whole of the 
requirements, so that the following works have been estab- 
lished on the River Scrura: (1) at Fanghera, 3,000 h p.j 
(2) at Rusia, 1,500 h.p; (3) at Ciampernosto, 1,800 h.p; 
(4) at Pian Soletti, 1,500 h p.; on the River Chiusella, 
1,500 h.p; on the River Dora Riparia, at Basoleno, 1 800. 
All the streams, however, supplying these works are of an 
irregular character, and not provided with any substantial 
reservoir; they are, consequently, dependent on the 
meteorological phenomena of the district, and it has been 
necessary to install at Turin a large reserve worked by 
steam, All these works have been established by the 
Upper Italian Electrical Company, originated by Messrs, 
Siemens and Halske, The stations are much alike in 
construction and machinery; the halls containing the 
latter may be sald in some cases to be extravagantly 
decorated. The turbines are all supplied by Messrs. Rira- 
Monnerat and Co., of Milan. The transmission lines 
are constructed with great care, and follow the principle 
adopted for Paderno by using metallic supports, with 
spans in some cases as long as 263ft, The total length of - 
lines connected to these stations amount to over 1,200 
miles, reaching beyond the city of Turin to some of the 
industrial towns in the neighbourhood. 

The author goes on to point out that the installation of 
hydro-electric machinery far beyond the everyday capacity 
of the waterfalls is justified in a country like Italy, and has 


* from a paper read by Eagineer G. Semer za nefora the Society of 
Civil Engineers of France, and published in the Journal: 
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been necessary in other cases besides that of Turin. The 
Upper Italian Electric Company works most of its lines at 
a pressure of 25,000 volts with entirely satisfactory results, 
all the separate stations working in parallel, some of them 
being distant 56 miles. This result is largely due to the 
characteristics of the machines. Recently the company has 
bought a new site with water power, where a fall of 2,820ft. 
is available for a constant quantity of 50 cubic feet of water. 
This will be utilised in two falls of 1,460ft. and 1,560ft. 
respectively. A transmission line is already constructed 
with metallic supports placed at a distance of 245ft. It 
was in 1898 that serious work was undertaken in regard to 
the hydraulic works at Paderno for the supply of Milan. 
The author relates the discussions and uncertainty which 
preceded the selection of the three-phase system of metallic 
poles and the generation of the current at 14,000 volts 
in the machines, and he mentions his emotion when he 
closed for the first time with his own hand a switch which 
threw a 14,000-volt current on the line, this scarcely seven 
years ago, but such rapid progress has been made that 
to-day one might throw 40,000 volts on a line without fear. 
The Paderno works are established on the River Adda, 
where there is a fall about 181ft. in a length of less than 
two miles. The actual course of the canal for the power 
supply was cut partly in the open and partly in tunnel for 
a total length of 4,060 yards, a portion of it being an old 
canal previously constructed for the purpose of navigation. 
The machinery consists of seven units, each of 1,500 kw, 
at 180 r.p.m., the useful fall being about 100ft. The 
proposal to adopt metallic supports gave rise to innumerable 
objections; the insulation did not appear so secure, there 
was fear of a shock to those touching the support, and 
some doubt also as to the inductional effect; but none of 
these fears have been verified, and the line has proved 
completely successful both technically and economically, 
its condition to-day being equal to that when it was first 
erected. "The energy generated was intended for Milan 
alone, but some portion of it is now used for industrial 
purposes at Monza, about 14 miles to the north of Milan, 
and a few hundred kilowatts are also supplied in the 
Brinza. The whole of the power is taken up, and 1t has 
been supplemented by a station in Milan of 7,000 kw., 
which is now being increased to 10,000 kw. Arrangements 
have been made with the Conti Company of Electrical 
Undertakings to associate their works at Brembo, which 
were started on Oct. 15, 1904, with four direct-coupled 
Bets, each of 2,000 kw., working at 515 r.p.m. 

It is interesting to note that the whole of the machinery 
for this instalment has been built in Italy, the turbines by 
Messrs. Riva- Monnerat and the generators by Gadda 
Brioschi and Finzi, of Milan, and the line insulators by 
Messrs. Ginori, of Saviglaino. The switchboard is con- 
structed on the principle of a separate cell for each plece of 
apparatus, the cells being formed of armoured concrete. 
The connecting bars are likewise separated throughout 
their lengths, so that a short-circuit is rendered almost 
Impossible and its destruetive eftect greatly minimised. 
The line supports are constructed of channel iron braced 
together, with sufficient elasticity to permit of bending 
16in. out of the vertical at the top, each costing about £5 
sterling, A straight line has been taken with the con- 
ductors, over hills and dales, a length of 19 miles, where 
they are connected on to a distributing ring of 20 miles in 
diameter, supplying the Brianza, one of the most populous 
districts in Earope. Still the demands for electrical energy 
of Milan and Monza go on increasing, so that in order to 
cope with the demands two other hydro-electric works are 
in course of construction. The first one, on the Ticino, at 
Vigevano, with a fall of 58ft. and a quantity of 1,060 cubic 
feet of water, is to be provided with five groups of gene- 
rators supplying on to transmission lines at 25,000 volts. 
The supports weigh about 1,550lb. each, and are placed at 
360ft. distance, carrying conductors of 0°06 square inch 
section. A portion of this installation is already at 
work. The second installation is that of Trezzo, and 
is the first installation mentioned to utilise a 
small fall this being only 26ft, with a minimum 
supply of water of 1,250 cubic feet. Turbines with vertical 
shafts are being manufactured to couple direct to electrical 
machines generating at 12,000 volts. Notwithstanding all 


these installations, the supply will be insufficient. The 
demands from Milan alone will soon reach 20,000 kw., and 
Monza 5,000 kw. 

The undertaking of the Lombardy Company for the 
distribution of electrical energy is of a different character, 
supplying a district of upwards of 760 square miles betweeh 
the limits of the River Ticino and the towns of Varese and 
Milan. The electric conductors pass throughout the district, 
and the chimneys of the factories have céased to send forth 
smoke, The construction of the works necessitated cutting 
a canal 44 miles in length, with a gradient of 1°15 per 1,000, 
from the end of which 10 tubes are taken to the power- 
house, where a fall of about 95f6. is available, which with 
the normal quantity of 2,380 cubic feet of water per minute 
provides about 2,000 h.p. This is the largest installation 
in Italy. The machinery is divided into three grotips, 10 of 
which are of 2,000 h.p. each. The same compary are now 
establishing works at Turbigo. This is not situated on the 
River Ticino, but on a large canal branching from it, called 
the Navaglio. Here they are installing five turbines to work 
ab 25 r.p.m. on a fall of 27ft., each having an output of 
1,050 kw. at 50 periods with a three-phase voltage of 11,000. 
The distributing system connected to these stations have a 
length of 108 miles at 11,000 volts and upwards of 31 miles 
at 3,600 volts, having a total weight of 490 tons of copper, 
from which a bulk supply is given to 138 distributing 
authorities, and a supply direct to 162 factories employing 
50,000 workmen. The company’s success has been so great 
that the whole of their force available has been taken up, 
and they have prosecuted surveys over a very wide area in 
search of further useful sources of power. They are now 
engaged on work right in the heart of the Alps, where a 
stream supplying the Poschiavino is available with a fall of 
about 1,500ft. in a distance of three miles, The works will 
actually be constructed within the borders of Switzerland. 
The hydraulic works will be extremely simple, and about 
20,000 h.p. will be available, but the distribution of this 
energy is an exceedingly difficult problem, as the distance 
will be about 81 miles over extremely rugged ground. The 
Lombardy Company intend to work this transmission at 
40,000 volta. 

Industry has a barbarous spirit, for it respects nothing 
and spares nobody, so that even the beautiful city of 
Venice has been invaded with a line of poles carrying 
overhead conductors across the lagoon which connect with 
a line running north-east to Cellina, a comparatively 
unknown torrent. There an available fall of 188ft. with a 
quantity of about 635 cubic feet of water operates six 
groups each of 2,600 hp. with other groups of exelters. 
The line to Venice has a length of 56 miles, which is: 
constructed on double wooden poles except the length 
approaching Venice, where heavy metal supports are 
used. In order to supply Geneva, it has been necessary 
to construct a large reservoir on the north side of 
the Appennines with a capacity of 85,000,000 cubic feet. 
The mountain is pierced and the discharge taken on its 
southern side near Bisagno, where three electrical stations 
were placed originally in 1889 to divide the total fall of 
1,210ft., the stations being connected electrically in series, 
as they are arranged physically in series on the Thury 
continuous-current system. The same water is conveyed 
through pipee to Geneva for domestic purposes. The 
arrangement has recently been modified, utilising 1,150ft. 
in a single fall, where machinery of 6,000 h.p. is located, 
one part of which still works on the Thury series system, 
and the other part with alternating current at 5,000 volts. 
Hydraulic work on the same principle is being undertaken 
by the power company of Liguria at four important stations, 
in each case with a reservoir on the north side of the 
mountains and the discharge on the south, where the 
descent is much more rapid. These are as follows: At 
Oveto, 88 cubic feet; available fall, 2,400ft. ; effective 
horse-power, 18,000; capacity of reservoir, 2,120,000,000 
cubic feet. At Orbs, 35 cubic feet, with a fall of 1,800ft., 
giving 5,500 h.p., the reservoir having capacity of about 
282,000,000 cubic feet; this is supplemented by a further 
fall, from which 2,500 h.p. will be available. At Bormida, 
21 cubic feet, with.1,510ft. fall, giving 2,400 h.p. supplied 
from reservoir of 282,000,000 cubic feet capacity. These 
projects will provide for a total of 28,000 h.p. for Geneva 
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and the Riviera, but a smaller undertaking is in hand for 
the supply of Spezia at Enza, where by the construction of 
a reservoir of 760 million cubic feet capacity it will be 
possible to use 14 cubic feet of water with a fall of 2,630ft., 
developing about 3,200 h p. 

The works at Morbegno for the supply of the Valtellina 
Railway are too well known in the technical world to need 
full description here beyond the merest summary. The 
supply is taken from the River Adda before entering the 
Lake of Como. The works utilise a fall of 115ft. with a 
sufficient quantity of water to drive four turbines, each of 
2,000 h.p, furnishing the necessary energy for about 
67 miles of railway. The canal supplying the works has a 
length of three miles, 12 miles of which are tunnelled 
through the mountain. There are two down-take pipes 
from the canal, each of 81ft. in diameter, inclined at an 
angle of 45deg., with branches at the lower end, so that each 
supplies two machines. The three-phase generators are 
wound for the highest voltage in Italy—namely, 20,000 at 
15 periods. The energy ia conducted to sub-stations of 
500 kw. located along the railway, where it is reduced to 
5,000 volts. The high-tension line was, in a sense, con- 
structed experimentally ; it has, however, worked with 
perfect regularity. 

This exhausts the examples of what I may call works of 
Colossal importance. By the side of them are to be found 
many smaller installations, amongst which may be men- 
tioned those supplying towns from 10,000 to 100,000 
inhabitants. Of these I can only give the most Interesting 
characteristics. The installation serving Como works over 
& line distance of 25 miles at a pressure of 20,000 volts. 
The station is near Porlezza, and is supplied by a canal 
2+ miles in length, part of which is tunnel work, the avail. 


able fall being 820ft., which is utilised to drive four 


generators, each of 650 h.p. These groups are called turbo- 
dynamo transformers, because of the arrangements adopted 
whereby each machine is permanently connected to a trans- 
former. Lecco and the surrounding district are supplied 
from a fall of 180ft. situated at a distance of 13 miles, 
where three groups of machines each of 550 h p generate 
three-phase current at 40 periods and at 3 500 volts, which 
is transformed to 15.000 volts. The line between the 
station and the distributing centre traverses ground which 
at the commencement is about 1300fs. above sea-level, 
rising to 4,500ft. and falling again to about 660ft, Nor. 
withstanding the exposed situation, no undue trouble has 
been caused by lightning or other disturbing elements, 
‘The installation of Verona substitutes an earlier water- 
power scheme which had been constructed by cutting two 
canals with a difference of level of about 32ft; between 
these canals factories had been established with the right 
to use the water. Part of this power, to the extent of 
about 1,000 h.p, is now used for generating a three-phase 
current at 5,000 volts, whence it is distributed to all the 
small factories of the city. | 

Similar conditions are found at Vercelli, Novara, and 
Pavia, whilst at Brescia there are already two installations 
and a third is being constructed. The first was completed 
in 1893 at Cavalgese for about 1,000 h.p. with a trans- 
mission of 124 miles by continuous current on the Thury 
system at 9,000 volts. The second, at Barge, is of 
1,200 h.p., generating three-phase current at 3,600 volts, 
which is raised 20,000 volts for transmission over the line 
of 182 miles to Brescia; the line is carried partly on wooden 
poles and partly on supports constructed of armoured 
concrete. The third installation, now being constructed, 
is much more important; itis situated at Ponte Caffaro 
and utilises a fall of 820ft., which will supply 10,000 h.p. 
This will be used to generate three-phase energy at 9,000 
volts, and will be raised to 40,000 volts for transmission 
over a line of 34 miles. It is satisfactory to note in this 
instance that further power is available a little higher up 
the same valley, which can be looked upon as a reserve for 
future extensions. Bergalo is supplied from a distance of 
4X miles with 2,000 h.p., located at Clemezzo, and a further 
1,400 h.p. on the Adda. This transmission is, all done on 
the three-phase system at 7,000 volts. The conditions of 
supply to Casale Monferrato are very similar. Want of 
space prevents detailed description of the supplies to 
Padova, Bologna, Voghera, Alessandria, and Mondovi, none 


of which would be lacking in interest; Cuneo possesses 
works of some historical interest, where the public illumina- 
tion is effected with incandescent lamps arranged in series 
across the poles of the alternator, working at 2,000 volta. 

I now come to the supply of small villages from central 
stations. Amongst these the most important is that of the 
Ossolana Company. In this instance a fall of 870ft. is 
utilised to drive three Pelton wheels, each generating 
1,500 h.p.at 417 revolutions, giving three phase current 
at 12,000 volts. At this pressure the energy is transmitted 
over a distance of about 31 miles for the supply of Domo- 
dossols, Pollanza, and Intra, whilst over a second circuit of 
44 miles in length the energy is raised to 25,000 volts for 
the supply of Gravellons, Borgomanero, and Arona. The 
installation at Agnognetta gives a supply of about 300 h.p. 
over a length of line 53 miles on the single-phase system 
at 5,000 volts, serving 23 small towns with motive power 
during the day and with illumination at night. At 
Cherasco, on the Tanaro, there is an installation of 
2100 h.p. working at 11,500 volts for the supply of nine 
different places, over transmission lines of about 62 miles, 
and I will mention the only one with which I am aequainted 
on the Upper Po, the most important river of Italy, of 
750 h.p. supplying energy to Pinerolo and other small 
towns in the neighbourhood. 

Apart from these generating and distributing stations 
there are many examples of important transmission for 
private works, amongst which is that at Gromo, where a 
fall of 1,050fc. is used and the energy transmitted at 
40,000 volts to the cotton works at Cellíana. At Crespi 
other cotton works utilise à transmission of 2,000 h.p. At 
Vigevano there are silk works using 800 h.p transmitted 
a distance of seven miles at a pressure of 7,000 volts, and 
many others of a like character. 


NOTES ON SOME COMMON ERRORS IN THE USE 
OF ELECTRIC MOTORS FOR MACHINE DRIVING.* 


BY W., A, KER, MEMBER, 


The author has on so many occasions in the course of 
business met with specifications for continuous-current 
electric motors for driving machinery which, in his opinion, 
were by no means suitable for the purposes in question, 
that he thought a short paper on the subject at the present 
time, when motors are so generally used, might be of 
interest, He considers that this is a particularly favourable 
time for such a paper, as, owing to the welcome boom in 


[ shipbuilding in this district, many of the members of this 


institution are doubtless considering the extension of their 
present equipment. In all rotating engines the power in 
foot-pounds per minute is equal to the torque in pound- 
feet + 27 + revolutions per minute. In most machines 
for driving which electric motors are used the power 
required varies directly as the speed, the torque being 
constant, though in some machines (as, for instance, 
centrifugal pumps) the power increases in a much greater 
proportion. The torque of a motor might, therefore, be 
considered its most important property, and the author 
proposes to investigate this subject to a small extent for 
the ordinary forms of continuons-current motors, and also 
to consider which of these forms should be adopted for 
driving certain common types of machines. The torque 
of a motor is proportional to the current in the armature, 
to the number of bars on the armature, and to the 
magnetic flax per pole. In any particular motor which 
is wound for a given speed, voltage, and fall load, 
whether it be series, shunt, or compound wound, there 
are two quantities which, at any other speed or load, may 
be variables. These are current in armature and flax per 
ole. 

In what follows it is proposed to disregard the effect of 
armature reaction upon the total flux, as in modern motors 
this effect is extremely small. In a shant-wound motor the 
flax is a constant quantity, the torque, therefore, varying 
directly as the armature current. Fig. 1 shows the varia- 
tions of the torque with the current for a 60-b.h.p. 500-volt 


* Paper read before the Institution of Engineers and Shipbuilders, 
Scotland, 
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` shunt-wound motor recently installed in a Clyde shipbuilding 
yard, and running at 450 r.p m. at full load. The dotted 
line in the same diagram shows the torque of the same 
motor, having the same armature and brush gear, but 
having series-wound fields to give the same speed of 
. 650 r.p.m. at the same full load. At. full speed with full 
load the torques of both the series and shunt wound motors 
are the same, and the currents are the same, as the 
efficiencies of both machines are practically identical. Ib is 
` evident from irspection that the torque of the shunt motor 
for small currents is much larger tban the torque of the 
Series machine, With a current of 30 amperes it is just 
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far short of increasing directly with the current in the upper 
portion of the curve, The origin of the widespread idea 
that a serles-wound machine has a torque varying with 
the square of the current is, of course, that in the early 
days designers, owing to lack of suitable materials, and, 
perhaps, owing to lack of knowledge of the theory of the 
subject, worked at a very low point on the saturation 
curve, where an increase of current produces a large 
increase of flax. Fig. 3 shows the saturation curve of one 
of these machines, built some 20 years ago, and the point 
at which full speed full load was obtained is marked with 
a cross. It is obvious that a small increase of the current 
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double. This is opposed to the commonly held opinion 
that a series motor gives a much more powerful torque than 
a shunt motor, the usual argument being that, as in a series 
motor the torque varies as the square of the current, the 
torque must be larger. The users of this argument forget 
that one of the chief components of the torque is the 
magnetic flux, which is a constant quantity in a shunt 
motor and a diminishing quantity with decreasing current 
in a serles motor. Also, the statement that in a series 
motor the torque varies as the square of the current is 
only true for one particular point of the saturation curve, 
and is not even approximately true at other points. In 
fact, the torque varies, as a rule, at much the same rate as 
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the current itself for a considerable portion of the torque 
curve, In speaking of the torque of a machine, the author 
refers to the external torque available for performing work, 
not to the total torque, which has alsu to overcome the 
resistance of the armature to rotation, owing to friction 


of bearings, windage, eddy currents, eto, and with small. 


armature currents, and the series-wound motor, therefore, 
_ running at a high speed, these losses are large. In Fig. 1 
the curves show the external torque. i 
Fig. 2 gives the saturation curve for the magnetic 
circuit of the motor in question, and the point at which 
the speed at full load is obtained is marked with a cross. 
This curve shows clearly that the magnetic flux falls very 


caused a practically corresponding increase in the flux, the 
turque increasing, therefore, approximately as the square 
of the current. This machine was, of course, worked with 
copper gauze brushes, which had to be moved as the load 
varied to prevent sparking, on account of the armature 
reaction causing distortion of the magnetic field. Iv is 
interesting to note that the reactance voltage of this 
machine at full load (calculated by Hobart’s method) is 
as high as 14 volts, caused by the large number of armature 
turns. per commutator section. The object of the designer 
in adopting a large number of armature turns was, of course, 
to economise copper on the field coils. | 

In modern machines, owing to the excellent magnetic 
properties of the cast steel obtainable for the magnets and 
yokes, and to the use of notched core armatures and small 
air-gaps, it is possible to work with a much denser field, 
and, therefore, a much larger total flax; the number of 
armature turns per commutator section being reduced, and 
earbon brushes with fixed position at all loads employed. 
Fig. 1 algo shows the torque curve of the same 60 h.p. 
motor wound as a compound machine, having the series 
excitation at fall load equal to about 20 per cent. of the 
total excitation, and the series coils assisting the shant. 

A true compound motor has the series coils opposing 
the shunt colla, 80 as to obtain a practically constant speed 
(neglecting any variation of speed due to the alteration of 
temperature of the machine) at any load ; but the applica- 
tions of this type of winding are comparatively few, and 
the author does not propose to deal with them in this paper. 
An inspection of Fig. 1 shows that there is no valid reason 
for the adoption of a serles-wound motor in order to obtain 
a large torque, at all events up to the full load of the 
motor ; and a shunt motor is more suitable for that purpose, 
even the compound motor being inferior to the shunt motor. 
Above full load, however, the series and compound motors 
have the advantage, but not to a great extent, until a large 
overload is reached. Fig 4 shows the speeds of the motor 
with the three types of winding. It will be observed that 
the shunt motor runs at an approximately constant speed 
with any load up to nearly 50 per cent. overload, and that 
the compound motor varies to a moderate extent with the 
load. This effect can be greatly increased by increasing 
the proportion of series excitation to shunt excitation in 
the field winding, and it will be seen later the circum- 
stances in which this should be done. The speed of the 
serios motor varies greatly with different loads. 
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Type of Winding to be Adopted.—The conclusions to be 


drawn from Figs, 1 and 4 as to the type of winding to be 
adopted for any particular purpose are as follows: Motor 
for practically constant speed and constant torque, though 
not necessarily full-load torque, shunt wound; motor for 
‘practically constant speed and varying torque, shunt wound ; 
motor for approximately constant speed, varying torque, 
‘and subject to sudden overloads, compound wound ; motor 
for varying speed, and torque varying inversely as the 
‘speed, series wound. Motor for varying speed and con- 
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with any of thab energy unless it is permitted by the motor 
to reduce its speed of rotation as the demand falls upon 
is. A shunt-wound motor, when à sudden demand comes 
upon it, runs at almost the same speed as before, the only 
reduction in speed being that duae to the lost volts caused 
by the resistance of the armature and brushes to the 
passage of the increased current through them. In Fig. 4, 
the shunt motor, with an increase of load of 50 per cent. 
runs some 2 per cent. slower, This is a trifling reduction, 
and renders the flywheel of no practical effect, the motor 
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atant torque should be shunt wound, with speed regulation 
effected by means of resistance switched, elther automatic- 
ally or by hand, into the shunt circuit, Motors of this 
type, having a speed variation of 3 to 1, with practically 
no loss of efficiency, are commonly used, and the author 
has bad machines with a speed variation of 9 to 1 without 
a sign of sparking. There are also several other methods 
of obtaining variable-speed constant-torque motors by means 
of mult-voltage systems or motor-generators, patents for 
which have been taken out in many quarters, but it is 
doubtful if any of them are so low in first cost as simple 
motors with shunt regulation and constant voltage, and 
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having to supply nearly all the additional power suddenly 
called for. A shunt motor, therefore, is not suitable for 
this purpose. The author must plead guilty to having 
supplied many shunt motors fisted with flywheels, having 
found it easier to accept the customer's specification, and 
to supply flywheels, than to make the customer understand 


that he is throwing his money away. 


Referring again to Fig. 4, it will be seen that the com. 
pound motor runs some 8 per cent. slower with an increase 
of load of 50 per cent. This is a sufficient reduction to 
permit the flywheel to do a reasonable amount of work, 
parting with over 15 per cent. of its kinetic energy. To 
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certainly In respect to cost of repairs and freedom from 
. breakdown this system has no rival. | 
The next point to be considered is regarding motors 
which are required to give a large torque for an extremely 
short time at frequent intervals, and which are fitted with 
fiywheels, or have flywheels fitted upon the machines which 
they drive. The function which the flywheel is intended 
to perform is, of course, to give up a portion of its stored-up 
energy at the moment of demand for power, and so to 
relieve the motor of abnormal demands and to equalise the 
drain upon the mains—in fact, to reduce the peaks of the 
current curve. A flywheel stores up energy by virtue of 
its mass and velocity, and it is evident that it cannot part 


determine the correct proportions of the flywheel in any 
particular case is a matter of some difficulty, and only an 
approximation can generally be made. It is necessary to 
know the permissible reduction of speed at the end of the 
demand for load, the amount and duration of that demand, 
the period available for recuperation, and the permissible 
increase of load on the motor. It is evident that the motor 
and flywheel which are suitable for a heavy load, applied for 
a very short time at very frequent intervals, are not suitable 
for the same intensity of load for a longer period, with 
longer intervals. 

For example, let it be assumed that the 60-h.p. compound 
motor is fitted with a flywheel, and is driving a machine 
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which ordinarily takes 40 h.p. to drive it, the speed of the 

motor being 475 r.p m. normally. Assume that the machine 
requires 147 h.p. for 10 seconds, with one-minute periods— 
that is, with 10 seconds excess demand and 60 seconds 
recuperation. The excess demand is, therefore, 107 h.p. 
for 10 seconds = 588,500 foot-pounds of work, and this is 
to be done partly by the motor, but chiefly by the fly wheel. 
Assume also that the overload of the motor is not to exceed 
50 per cent. of the normal full load of the motor, in this 
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case equal to a current of 144 amperes. This is equivalent 
to a speed of motor of 420 r.p.m. at the end of the 
demand period. The reduction of speed of motor and 
flywheel is, therefore, from 475 r.p.m. to 420 r.p.m.,, or 
11°6 per cent. The horse-power of the motor at the end 
of the demand period is about 90, the excess therefore 
being 50 h.p. This excess varies from nothing to the 
maximum of 50 h.p, the average being 25 h.p. for 10 
seconds = 147,500 foot-«pounds of work. The work to be 
done by the flywheel is, therefore, 588,500 — 137,500 = 


motor has to restore the 451, 000 foot-pounds of energy to 
the fly wheel in 50 seconds ; this is an average of 16°4 h.p. 
The cycle of the motor therefore varles from 40 h.p. at 
the commencement of the demand to 90 h.p. at the end, and 
then during the perlod of acceleration the power drops again 
until 40 h.p. is again reached at the moment of the next 
demand, the average power of the motor being 58 h.p. 

Fig. 5 shows, by a full line, the current taken during 
two complete cycles, the dotted line showing the current 


| that would be required if no flywheel were fitted. Though 


the total energy consumed is practically the same in both 
cases (the only difference being that due to the greater loss 
in the motor ‘due to the larger current), a smaller motor 
can be used if a flywheel is fitted than is possible in the 
other case, There are two reasons for this: Firstly, the 
sparking difficulty ; the limit of load in motors of this size 
is generally decided by the reactance voltage (especially in 
the case of high-voltage machines, such as this one), and 
the large current required at the peak of the curve, equal 
to three times the full-load current, would certainly cause 
the reactance voltage to reach an undesired figure. 
Secondly, the heating difficulty also would probably 
necessitate a larger machine; though the average current 
would be the same in each case, the heating effect is pro- 
portional to the mean square of the current (not to the 
square of the mean current), and would be much greater 
in the machine without a flywheel. Another advantage 
which Hig. 5 clearly indicates is that a much smaller 
generating plant is required when a flywheel is fitted on 
the motor, the maximum current being about half that in 
the other case. 

Another example of the effect of a flywheel may be of 


interest, and for this purpose a punching and shearing 


machine has been taken, This machine is capable of panch- 
ing holes 14in. in diameter in plates 14in. thick, and of 
shearing the same plates. It is driven by means of a belt 
by a 22-h.p. motor, and has two heavy flywheels fitted upon 
the machine. Fig. 6 shows the horse-power time curves, 
the motor being compound wound with 20 per cent. com- 
pounding. It will be noted that one complete cycle when 
punching, and one complete cycle when shearing, are shown 
on the same diagram. The number of strokes per minute 
is 50, making a two-second cycle. It is difficult to tell the 
exact length of time taken in punching a hole, and, as far 
as the author is aware, no experiments have been published. 
For the purpose of calculation, the time of punching the 
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451,000 foot-pounds, To determine the proportions of 
the flywheel first, find the total energy it must store up. 
As its speed decreases by 11'6 per cent. it will part with 
21 '8 per cent. of its kinetic energy. Its total energy at 
451,000 x 1095 068,800 


21'8 
foot-pounds. A cast-steel flywheel, 5ft. 6In. in diameter, 
with a face 16in. wide by 12in. deep, would have this 
amount of energy, and as its peripheral speed is 127ít. per 
second, it would be quite safe. 


475 rp.m. must therefore be 


The work being done, the | 


hole was taken at 25 per cent. of the time taken by the 
punch to pass through the thickness of the plate, and the 
pressure on the punch was assumed to be 195 tons. The 
pressure while shearing was assumed to be 165 tons, and 
the time taken to be three-quarters of the time taken by the 
blade to travel a distance equal to the thickness of the 
plate. These figures are affected by the angle of the blade 
and the contour of the face of the punch, but they are 
believed to be fair average values. 


It will be observed from Fig, 6 that the maximum 


power required while punching is much higher than the 
maximum power while shearing ; but as the latter takes a 
longer time, the load on the motor is much more severe 
while shearing, Ia fact, the motor is seriously overloaded. 
The fiywheels are quite satisfactory while punching, but 
might, with advantage, be made heavier and larger in order 
to relieve the motor while shearing. This motor is of the 
variable-speed type, and can be made to ran 33 per cent. 
faster. If this were done, the kinetic energy ot the fly- 
wheels, assuming the motor at the end of the shear to 
reach the same terminal speed as at present, would be 
increased by 140 per cent. Unfortunately, the practice is 
to run the motor at its slow speed when dealing with 
heavy plates, for two reasons: firstly, owing to the diff 
culty in handling heavy plates; and, secondly, that, in 
shipyards at all events, the heavy plates are generally 
templet plates, and the holes must be accurately punched, 
a high speed not being desirable. When lighter plates are 
belog handled the motor is speeded up and the kinetic 
energy of the fiywheels increased, at the time when an 
Increase is not necessary for power purposes. Fig. 6 shows 
clearly to what a large extent a correctly proportioned 
flywheel relieves the motor and generating plant. 

The author's intention in dealing at such length with 
the question of flywheels is to emphasise the advantage 
they possess in many cases. and the uselessness of fitting 
them on shunt motors. Motor manufacturers will admit 
that they often receive inquiries somewhat of the follow- 
Ing nature: “one 10-h p shunt-wound motor, for 500 volts, 
900 r.p.m., fitted with a 2ít. flywheel, earliest possible 
delivery.” The delightful vagueness of the specification of 
the flywheel (the diameter probably being fixed by the 
customer to give a safe peripheral speed for cast iron), and 
the absence of any information as to the work the motor 
is to perform, is somewhat distressing to the motor manu- 
facturer ; but he knows that if he delays quoting in order 
to obtaia the necessary information, the ordera will be 
placed elsewhere before his quotation arrives. He, there- 
fore, quotes at once, adopting any flywheel pattern he has 
of the diameter specified, and if he obtains the order he 
trusts to fortune that the motor may prove equal to the 
work; and fortune is often very kind. If, however, the 
manufacturer were fully acquainted with the work to be 
performed, he could, in many cases, save his customer 
considerable sums in first costs and in running expenses. 


(To be continued ) 


A NEW SINGLE-PHASE COMMUTATOR MOTOR.* 
BY V. A. FYNN, MEMBER. 
(Continued from page 420.) 


The maximum output varies with the square of the 
terminal voltage, and the starting torque also increases 
in the same proportion as long as saturation is not reached. 
By boosting up the terminal voltage at starting, a torque 
equal to four times the normal can be obtained with about 
three times the normal current. 

The behaviour of these compensated machines under 
normal running conditions is interesting, and differs in 
many respects from that of the ordinary asynchronous 
induction motor. Thus, for instance, at no load the speed 
is, as a rule, a little above the synchronous—some 2 to 4 per 
cent., the actual amount depending on the auxiliary voltage 
impressed on the field brushes, At full load the drop in 
speed reaches about 10 per cent. in the smaller sizss, and 
where no means of short-circuiting, a number of points of 


the rotor winding, independertly of the commutator, are | 


provided. In the larger sizes, and where independent 
short-circulting devices are employed, the slip approximates 
more nearly to that of the ordinary asynchronous motor. 
When heavily overloaded, the speed may drop to about 
two-thirds of the synchronous before the motor will pull 
up. This great drop acts as a safety valve to some extent, 
and prevents the motor from falling out of step under 
momentary heavy overloada. ! 

The starting gear for the smaller machine simply consists 


z Paper read before the Institution of Electrical Engineers, 
March 8, 
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of a three-pole two-bhrow switch. As arule, S,, the stator 
series field winding, is provided with two tappings besides 
the beginning and end. These are taken to four terminals, 
The end is j»ined directly to the beginning or end of the 
S, winding, according to tbe direction of rotation required, 
in the starting position the switch is connected to one of 
the three free terminals of the series field winding. S,. the 
choice depending on the torque required. In the working 
position the S, winding is entirely cat out, and the shunt 
circuit closed on the S, winding. It is, of course, best 
to throw the switch over into the working position at 
the time when the motor has reached its normal speed, 
but no damage or undue rush of current will result if 
the exact moment has not been correctly estimated. If 


| 


$ 
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the motor starts light, the switch can be thrown over as 
soon as the motcr has made a few revolutions ; if left in 
thia starting position the speed will rise to, perhaps, 


BE: 
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| 20 or 30 per cent. above the synchronous, but will at 


once fall to the normal on the switch being brought into 
the working position—there will be a momentary rise in 
the current not exceeding 25 per cent. If the motor 
starts under load, the switch can be thrown over at any 
time after the motor has reached, say, a third of its 
normal speed. This margin is certainly suffisient, even 
when the motor is operated by unskilled men. If the 
motor does not start ab all in the first position, it is 
useless to throw the switch over, as this will only cause 
a short-circuit. 


Fie, 16, 


Larger motors are provided with controllers connected 
according to Figs. 14 to 17. The current is swicched on 
gradually, and the motor starts according to the torque 
required on the first, second, or third point. With such 
a controller it is possible to regulate the speed of the 


| motor to a great extent. If the S, winding is only in 


circuit on the last point, then on all vhe others the motor 
will have a series characteristic. If this winding is 
kept in circuit, then the speed, even at no load, can 
be greatly reduced by moving the controller back; that 
reduced speed will, however, not be maintained nearly 
eonstant under load, but will fall off much in the same 
way as the speed of a shunt motor with weakened field. 
This drop will be the greater the more of the S, winding 
is switched into circuit. Under these conditions the power 
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factor and efficiency fall off to about two-thirds of their | increasing it as the speed decreases, but this necessitates & 
normal value. Better results with regard to efficlency and | little more cora plication in the connections and windings, 
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In order to illustrate more fully the properties of these 
motors, a number of curves aro Appeuden which have been 
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power factor during starting can be obtained in specia, | obtained by actual tests on some of the smaller motors 
cases by regulating the E. M.F. impressed on the D circuit built. These machines have not been chosen as exemplify- 
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Ing the best results which can be secured, but were selected 
because comparative tests are available, and these, it is 
thought, will present the greater interest. The motor 
No. 1 was built into the frame of a standard 50-cyeles 
four-pole machine, which as an asynchronous squirrel. 
cage single-phase motor gives 3 bh.p. continuously at 
some 1,460 revolutions. It was fitted with an experi- 
mental continuous-current armature, and tested both as a 
plain shunt induction motor, with a rotor short-circuited 
along two axes stationary in space and displaced by 


- degrees (see Fig. 1), and as such an induction 


motor, with the addition of the improvements described 


Fic, 22, 


in this paper (see Figs, 15 or 17) The armature 
was not of the most suitable design, but as the same 
o1e was used in both cases, the comparison is fair, and 
clearly shows the enormous advantage of the compensa- 
tion, The curves relating to the first test are shown in 
Fig. 18, those relating to the second in Fig. 19. It can 
be seen that the addition of the author's compenssting 
winding caused the no-load current to fall from 9'8 to 
5°7 amperes, and the power factor to rise from 0'38 to 
0'78, while the maximum efficiency rose from 32'8 per 
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cent. to 40'5 per cont. Whereas without compensation 
tbe output at maximum effisiency was 0'7 b.h.p, with 
compensation it reached 1:25 bhp. In the first 
casa the speed dropped to 1,235; in the second, 
and notwithstanding the greater output, to only 
1285; the respective power factors being 0'665 and 
0'935 With a more satisfactory armature both motors 
would be improved ; their relativa performances, however, 
would remain the same. With such an armature the com- 
pensated motor gives a continuous output of 1°25 b.h.p., 
and shows a smaller drop in speed. The efficiency in this 


case is about 3 per cent. less than that of the corresponding 
squirrel cage motor. In most of the curve sheets included 
in this paper it has been found conducive to greater 
clearness to sometimes place the zero of some of the vertical 
scales on diffarent levels ; attention is drawn to this in order 
to avold possible misunderstandings. 

A comparison between an asynchronous Induction motor 
with squirrel cage and a motor of this new type is afforded 
by Figs 20 and 21. "The same frame, No. 2, has been used 
In both cases; it ia that of a standard single-phase motor 
giving continuously 1'5 b.hp. at 50 cycles and about 
1,460 revolutions when wound for four poles. This 
machine had never been built with six poles, on account. 
of the bad performance expected at the lower speed. 
As an experiment it was wound for six poles, and the result 
of the tests is shown by the curves in Fig 20. The mashine 
in this form is of no practical value, as can be gathered 
from these curves, and it gets too hot. The densities would 
have to be much reduced to keep within the limits of tem- 
perature rise, and to reduce the no-load current as far as 
possible, With six poles an output of about 0°95 b.h.p. 
could be obtained, with a no-load current of not less than 
70 per cent, of the full-load value. 

Preliminary tests showed that sufficiently good results 
would be obtained with the addition of the sauthor’s 
improvements, This stator was rewound for 250 volts (to 
sult a certain supply cireuit) the densities being kept 
practically the same: speaking exactly, they were lowered 
by 4 per cent. The result was a good commercial machine, 
and is illustrated by the curves in Fig. 21. In this form 
1'3 bhp can be obtained continuously from that frame 
when wound for six poles. Comparing the two sheets of 
curves, and reducing the stator current of the first to 250 
volts, we find that at no load the speed has risen from 
950 to 1,060, the power factor from 0'2 to 0°78, whereas 
the current has fallen from 7 to 2:5 amperes. At fall load 
the speed is now 950 instead of 960, the power factor 0°952 
instead of 0°68, the current 6'8 instead of 9 amperes, the 
efficiency 59'5 per cent. instead of 62°5 per cent., whereas 
the maximum torque which the motor can exert before 
palling up.has risen from 1°75 mkg. to 2'25 mkg. The 
maximum output, which, of course, takes the speed into 
consideration, has only increased by some 8 per cent. This 
improved motor, which is one of a standard series, easily 
starts with a pull of 2'5 mkg.—that is, 2:5 times the 
normal—wbile there is no sparking at the commutator 
either at starting or under normal running conditions. The 
general appearance of this machine is shown in Figs. 22 


and 23. 
(To be continued. ) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Students’ Section. 


The Council have again sanctioned a proposal of the 
Committee of the Students’ Section to organise a visit to 
Manchester and district, the psriod arranged being from 
Monday, April 23, to Saturday, April 28 A break will 
be made in the journey at Rugby to visit the works of the 
British Thomson-Houston Company, and permission has also 
been obtained to visit the following works—viz. : 
Monday...... Afternoon : British Thomagon. Houston Company, Rugby. 
Tuesday .- Morning: Orossley Bros., Limited. - 

'" L Afternoon : SEARE anng ws Ue aa 
orning : itis ea : , 
Wednesday (rien; TN Elentri Company, Limited, 
[»rning: Lancashire Dynamo and Motor Company. 
Thursday d " John Mira and Sons, Limited, Belton, 
Frid Morning : United Electric Car Oompeny, Limited, Preston. 
is 2E reis ia Dick, Kerr, and Oo., Limited, Preston, 
Siturday ... Morning: Manchester electricity supply stations, 

It is anticipated that the cost of the visit, excluding 
railway fares, need not exceed £3 per head. The secretary 
is in communication with one or two hotels, and will give 
further particulars of hotel accommodation and of the visit 
to those who signify their intention of joining the party, 
[a order to asalat in making the necessary arrangements, 
intending visitors are requested to oommnnicate with the 
secretary, Mr. Ernest W. Moss, 20, Haddleston-road, 
Tuffnell Park, W., on or before April 1. | 


THE 


ELECTRICAL 


ENGINEER. 


Published every Friday: 
Price Threepence; Post Free, Threepence Halfpenny 
Editorial and Publishing Offices: 


139-140, SALISBURY COURT, FLEET STREET, 
LONDON, E.C, 


Telephone No. 12278 Central. 


ae eme un at pean enn 


hp ma ees mes o os o on maa wens oons oos AOD 
The Baker-street and Waterloo 
Railway ...... eee 438 
Electrical Engineers — and 
Electrica] Engineers ......... 440 
Hydro- Electrical Installations 
of Upper Italy ............... 
Notea on Some Common 
Errore in the Use of Elec- 
tric Motors for Machine 


441 


Driving .......—. m 443 
A New Single-Phase Com- 

mutator Motor ,........... 4 447 
Institution of Electrical 

Engineers J....... e mem 449 
Guernsey Telephony............ 450 
Obituary sairia 451 
Correspondence ............ su wn 451 


Appointments Vacant .—...... 451 

Electric Winding Considered 
Practically and Commer- 
OY scscsieisecinverccicieetinn ADO 


CONTENTS. 


ne m a emma 


Electrical Testing ............... 
The London Pewer Bills ...... 
Trade Notices and Novelties, 457 
Personal |. aceiesorecresc 458 
Forthcoming Events............ 458 
Legal Intelligence... memes 458 
Companies’ Meetings and 
Reports ........... o dea s.e 459 
New Oowpanies Registered... 
Oontracts for Electrical 
Supplies um sm cee nee cee wee meee eee 461 
Lighting Notes ......—.....-.. 462 
Traction Notes cs ces sms — ous nue 464 
Provisional Patents, 1906 .. 
Specifications Accepted  ...... 
Companies’ Stock and Share 
Bist. osea cd sense mios 467 
Traffic Returns mamei ws wm mn m 4:8 
Supplement: 
Technical Problems, with 
Solutions by Practical 


Men 900868 6 08 Dte ue Hens 0.994 HERE o HE 


49 


TO CORRESPONDENTS. 

All Rights Reserved. Secretaries and Managers of Companies 
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any account of their inventions submitted to us will | 


Inventors are informed that 
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GUERNSEY TELEPHONY. 
Year by year we have followed the fortunes of this 
undertaking, more, perhaps, from the fact that it was so 
often said to be predestined to failure. Unfortunately for 
the prophets, it comes up year after year smiling and 
seemingly more healthy than ever. Many years ago & 
successful man was pointed out to us, and this is how it 
was done. Do you know Mr. K-——, the engineer to 
So-and-so? We admitted we did know the gentleman. 
He lives in his own house, and does not owe any money, 
so he must be well to do. That was the dictum. 
Guernsey telephones seem to be in very much the 
same predicament. The capital is small, the reserve 
well to the front, the income good, the expenditure 
economic, and, therefore, on the whole, if a chairman 


| had to meet shareholders in annual meeting assembled 


his position would be excellent, We have been told 
that this concern is very much on lines that can by no 
stretch of tke imagination be termed business like, but 
every balance-shees makes us envious and desirous of being 
mixed up comfortably’ with business that shows a like 
return. We cannot quite understand the balance-sheet, but 
it appeals in this wise: Capital, say £32,000, with £6 228. 
13s. 4d. cash assets, so that the real capital indebtedness is 
about £26,000. The total revenue was £5,004 15s., and 
as the number of telephones, or stations—or whatever term 
to denote them be used—was 1,504, the average receipt 
per station works out at £3. 6s. 6d. The cost of works 
completed and in course of construction is given as 
£26,878. 1s. 3d., and thus the average cost per telephone 
comes out at £17. 17s 5d. This does not take into 
account the cost of land and buildings, though the purist in 
accounts may require this to be done. At any rate, we here 
see a population of just over forty thousand with a tele- 


| phone to each twenty-six or twenty-seven souls—a con- 


venience not shared in by any other part of the United 
Kingdom. This completes the eighth year of working, 
hence we assume normal conditions, and that the balance- 
sheet shows the exact position without allowances for being 
in the initial stage. The liabilities amount to £38 922 18s. 
Of this £51,714 odd may be termed capital, £68 odd is 
owing to creditors, the balance being reserves and profit. 
On the asset side, however, is the true position shown, and 
as over £6,228 of the assets is practically cash in hand 
there cannot be much amiss, especially when we come to 
examine the revenue account and find all repairs, recon- 
struction, cost of old switchboard, as well as some detailed 
depreciations charged to revenue. This means that the 
original cost is belng gradually liquidated out of revenue, 
that the efficiency of the system is maintained out of 
revenue, and that something like a quarter of the cost 
of works has in addition been put to a depreciation 
account out of revenue. These successive balance-sheets 
give food for thought. Here we get an installation 
unhampered by outside interference. We get low tariffs, 
an exclusive line to the exchange for every subscriber, and 
if, as it is maintained it is, the efficient conduct of the 
business is equal to that of any other exchange, there 
ought to be severe searchings of heart by other manage- 
ments. If an average receipt of £3 63. 6d. is enough to 
pay well with good management, then the ordinary run of 
telephone installations are taking scores of thousands of 
pounds every year out of subscribers’ pockets unneces- 
sarily. Unless it can be proved to satisfaction that 
these eight years’ accounts are wrong, that the 
efficiency is below what we expect, the installations 
in the hands of the National and the Post Office, 
assuming different conditions allowed for, are too highly 
It is easy to make huge profits out of a monopoly 
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when the charges are too high. It must not be forgotten 
that the Post Office takes its toll of the receipts, which 
really increase the interest paid on capital by about 50 per 
cent.—thus: interest, £926; royalty, £472 So we may 
look upon it that 44 per cent. represents compulsory pay- 
ments in addition to the sinking fund. Last year, when 
noticing this installation, we noted that the average amount 
per station was £3. 6s. 1d., as against £3. 6s. 91d. the pre- 
ceding yesr. It will be seen the average has increased in 
the latest balance-sheet, and for three years the average is 
£3. 68, 54d., so that we may assume that under normal 
"working it will be around £3. 6s. 6d, with a variation of 
pence either way. The reserve has increased during the 
three years thus: £4,227, £5,768, £6,854. Another point 
to be noticed is that though there is a debtor interest on 
account of loan of £926. 83., there is also a credit Interest 
of £241. 10s. 7d., so that really the interest required 
out of working revenue is only £684 17s. 5d. We assume 
the undertaking is accumulating State bonds to ultimately 
pay off the Joan of Ssate bonds. Al ogether it will be seen 
that this telephone enterprise of Guernsey is pre-eminently 


successful, and redounds to the credit of all who have 


been concerned in the undertaking. But what about the 
pessimistic propbets ? | 


OBITUARY. 


The late Carl Heinrich von Siemens,MILCE,MIEE 


We learn with regret of the death of Herr Carl Heinrich 
von Siemens, which occurred last week at Mentone. He 
had been in ill-health for some time. Carl von Siemens 
was one of the remarkable family of brothers whose iaven- 
tions have done so much for the development of electrical 
enterprise, and who have together built up what is still 
one of the largest electrical engineering concerns in the 
world. He was born in 1829 at Menzendorf, in Mecklen- 
burg, avd after completing his schooling in B.rlin he 
became the arsistant, in the firm of Siemens and Halske, 
to his eldest brother, the late Dr. Werner von Siemens, 
whom he helped to lay the first underground cables. In 
1851 he, with Friedrich, represented the Berlin firm at the 
London Universal Exhibition, and at a later date was 
appointed manager of the Paris branch of the Berlin firm 
In 1852 be came to London to take charge of the London 
office of his brother William, who was then engaged ab 
Birmingham on researches in connection with the regene- 
rative steam-engine, In the same year the Berlin firm 
was entrusted by the Russian Government with impor- 
tant telegraph contracts, which resulted in Carl being 
appointed to take complete charge of the firm's interests 
in Russia, and it was mainly owing to his energy 
and ability that the Russian business grew so rapidly 
and to such considerable proportions. Ia 1855 he took 
charge of a large branch factory at St. Petersburg, 
and in the same year married the daughter of Mr. 


Kapherr, the previous representative of the Berlin firm at |. 


St. Petersburg. In the year 1864 Mr. Halske severed his 
connection with the London firm, which was then recon- 
stituted with the three brothers—Dr. Werner Siemens (of 
Berlin), Mr. Charles William Siemens (of London), and 
. Mr. Carl Heinrich Siemens (of Ss. Petersburg) — as 
partners, This business was carried on from the beginning 
of 1865 as Siemens Bros. In 1869 Mr. William Siemens 
found that his private work was engrossing his time and 
attention, and requested his brother at Sc. Petersburg to 
share in the management of the London business Carl 
had already erected all the most important telegraph lines 
in Russia under enormous difficulties, and owing to the 
expiration of the Russian maintenance contracts, he was 
free to comply with his brotber’s wishes. He worked in 
conjunction with bis brother William for 11 years, durlog 
wh:ch period the Woolwich works were gradually enlarged 
and a guttapercha factory established there. Amongst 
other interests he took an active part in the laying of 
submarine cables, In 1874 he took charge of the expedi- 
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tion of the firm's new cable ship, "Faraday," on her 
maiden voyage for the purpose of laying the Direct 
United S:ates cable, the first Transatlantic cable made 
by the firm of Siemens Bros In this connection it is 
interesting to record that he- was the first who succeeded 
in raising from the bed of the Atlantic a broken submarine 
cable. In 1880 the firm of Siemens Bros. was converted 
into a limited liability company under its present title, Carl 
remaining one of the directors. Bat about this time his 
health began to decline, owing to the dampness of the 
English climate, and he returned to Sc. Petersburg, where 
he again settled down and took over once more the 
management of the Russian business, which under his 
control gradually developed the electric lighting and power 
indastry in Ruasia, and increased rapidly in siz3, employing 
now some 1,000 hands. When Dr. Werner von Siemens 
died in 1892, Mr. Carl Heinrich von Siemens was called to 
Berlin to take the leadership of the firm of Simens and 
Halske, and in that year also he was elected to the chair- 
manship of Siemens Bros. and Co., Limited, which position 
he held till his death. During his career he received the 
orders of many countries, and in 1895 the Russian 
hereditary rank of nobility was conferred on him, 


CORRESPONDENCE, 


'* One man’s word is no man's word, 
Justice needs that both be heard," 


GAS FOR POWER PURPOSES, 


SIR,—lIt might be of interest to you to know that this 
Corporation haa felt it necessary to make very material 


| reductions in the price of gas for power purposes to 


compete with the producer plants. In fixing these prices 
it has been assumed that a producer plant below 10 hp. 
Cannot compete very successfully against town gas, so the 
annual consumption on which the reduction takes place is 
what one would expect for producer plants about 10 h.p. 
capacity. 

It might also be interesting to note that there are only 
two producer plants in Burton at the present time. Elec- 
tric power has prevented two other cases coming in, and 
the reductions in gas jast adopted have also stopped several 
intending purehasers from installing producer plante, 

My committee bave also instructed me to report on 
reduction in the present prices for electric power somewhat 
on the same basis as the reductions in the price for gas, 
I give you herewith the alterations jast recently passed by 
the Council with regard to the charges for gas. The price 
per 1,000 cubic feet before the revision was 2a. 4d. for 
power. For gas supplied within the borough for gas- 
engines only: (a) when the quantity supplied per annum 
is under 400,000 cubic feet, at the rate of 2s. 4d. per 1.000 
cubic feet; (b) when the quantity supplied per annum on 
one premises is 400,000 cubic feet and under 3,000,000 
eubie feet, at 1s. 9d. per 1,000; (c) when the quantity 
supplied per annum on one premises is 3,000,000 cubic 
feet and over, at the rate of 1s. 6d. per 1,000 cubic feet.— 
Yours, ete., l P. J. PRINGLE, 

Barton-upon-Trent, March 26, 1906. 


STUDENTS IN ELECTRICAL 
ENGINEERING. 


Srg,—In reply to Mr. W. J. Edmonds's letter in your 
issue of the 23rd inst., which I read with interest, it seems 
to me that better arguments could not have been found for 
my case than he has pu forward against it — Yours, ete., 

Bolton, March 27, 1906. T. A. LOCKE. 


EVENING 


APPOINTMENTS VACANT. 


Out Erector to taka chirge of electric crane installations, Apply 
to R E., Electrical Engineer Office. See advertisement. 

Station Superintendent, Dublin Corporation, Salary, £200 per 
annum. Applications to the Secretary, Lighting Committee, 5, Cork- 
hill, Dublin, by April 3. 

Chief Lectureship in Electrical Engineering, Croydon Poly- 
technic. Applications to Mr, James Smyth, clerk, Education Office, 
Katharine-street, Croydon, by March 31, 
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ELECTRICAL TESTING. 


In the course of a pspér read before the Liverpnol 
Engineering Society on March 21, 1906, Prof. E W. 
Marchant, DS:, AMLEE, gave an account of some 
special methods of testing adopted in the new applied 
electrical laboratories at the Liverpool University. He 
div:ded electrical tests into (1) tests on materials and (2) 
tes's on apparatus, machinery, and complete installations. 


Tests on Materials—Commencing under this head with 
the measurement of electrical resistance, the author said 
that a Wheatstone bridge made by Messrs, Elliott was 
used for resistances greater than one ohm. In this connec- 
tion he pointed out the necessity for avoiding local heating 
in the cheap resistance boxes now being made with wire of 
nickel-steel alloy. With such material the thermo-electric 
forces that come into play, even when a finger is placed on 
a joint between the wire and a brass plag, are so consider- 
able as to cause a considerahle galvanometer deflction. 
For low resistances of about „} ohm a modified potentio 
meter device had been used with complete success, and 
some interesting tests had been made on the surface 
resistance of brushes, The resistance at the surface of a 
carbon brush varies very largely with the current density, 
pressure of contact, and surface speed of commutation, and 
the author described an ingenious piece of apparatus with 
the aid of which these determinations had been carried out. 

In connection with the testing of cables for insulation 
resistance, an interesting point was that of the rapid change 
of the resistance with time of electrification. The best 
arrangement for testing was to use the cable itself as a 
capacity and to employ a very sensitive and dead-beat 
electrometer for measuring the rate of fall in potential of 
the cable, other methods being comparatively useless owing 
to the effect of the time element. " 

The testing of dielectric strength was often of more 
importance than that of resistance, and this matter had 
not received the attention that it deserved. The ordinary 
method of making the test was to employ a high-tension 
transformer and measure the voltage on the low-tension 
siie. The dielectric strength so determined depended on 
the pressure of the contact: p'ates, the faces of the dielectric, 
on the temperature, the tims of application, and so forth. 
and this point must be taken into account if the tests were 
to be of any value, In the case of mica, for example, the 
disleetrie strength expressed in volts per millimetre was. 
anything but à constant qnantity for samples of different 
thicknesses. If, however, the breakdown volts- were divided 
by the square root of the thickness, a very nearly constant 
quantity was obtained, and it therefore appeared that the 
breakdown volts were proportional to the square root of 
the thickness. In more recent tests, however, with samples 
of greater thickuess than ‘26mm., this law did not hold 
good. Kinzhrunner had found similar results for many 
other substances having stratified strustures, but in the 
case of a homogeneous mass the ratio of volts to thickness 
was very nearly constant. The result obtained pointed to 
a non-uniform distribution of dielectric stress throughout 
the material. the dielectric breaking down when the energy 
per unit su:face stored in it exceeded a certain value, and 
not when the energy per unit volume passed beyond a 
certain limit. In making tests the E.M F. wave form 
should be as nearly a sine form as possible, and when 
surface leakege seemed likely to be serious the plates 
should be immersed in oil, provided that the latter did not 
attack the material. 

The testiog of fases was another breakdown test of great 
importance, but it bad to be borne in mind that the fusing 
current of a wire depsnded very much upon the conditions 
under which it was used. Some intereating experiments 
bad been made on the relative action of fases and circuit 
breakers. A fase and an I.T E circuit breaker were con- 
nected in series, and the experiments pointed to the dasir- 
ability of using fuse metals of high melting points on 
circuits controlled by beakers if the fuses were to be of 
much use. It would be highly inconvenient on a lighting 
system, for example, to have a circuit breaker controlling 
a large section thrown out by a short-circuit on a small 


brauch distributor, the controlling fase for which did not 


melt. In connection with the testing of the magnetic 
qualities of iron, it had been found convenient to adopt 
-he double winding first suggested by  Evershed and 
Vignoles in determining hysteresis loops for ring samples, 
aud to carry the iron through the various stages of wag- 
netisation quite continuously. One of the most handy 
instruments used for hysteresis tests was the dynamometer 
form due to Mr Sewell. 

Tests on Apparatus and Machines—With regard to the 
testing of ordiaary ammeters and voltmeters, the potentic- 
meter method was almost always employed. The best 
semi-standard for alternating currents was a Kelvin multi- 
cellular voltmeter, while the Kelvin balance served for 
measuring power. Having described a deflactional reflect- 
ing wattmeter made for the laboratory six years ago, the 
author proceeded to give the results of a large number of 
tests that have been made within recent yeara on the 
various types of meter that are in general use. Referring 
to the question of incandescent lamp testing, he pointed 
out that the ordinary test for consumption of energy per 
spherical candle-power was of very little value, as it did 
not take the life into account, The candle-power of some 
high-efficiency lamps that they had tested fell to half the 
original value after six hours, while the energy consump- 
tion remained the same. The high efficiency of Nernst 
lamps had been proved, while the new tantalum sand 
osmium lamps had not been sufficiently tested to justify 
any general conclusions. | | 

Coming next to the testing of electrical machines, a 
simple and effective method had been employed for 
coupling two motors for a Kapp or Hopkinson test. It 
was diffisult unless thetwo machines were built on the same 
bed-plate to mount them in accurate alignment, If they 
were driven by belt, the belt loss and extra bearing friction 
had to betaken into account. When the motora were 
similar, and ran at the same speed, it was found quite 
effactive to couple the machines by first setting them 
approximately in line, and then passing two or three turns 
of rope round both pulleys (which were put close together), 
the rope being held by a bolt passed through the hole in 
the rim of the palleys. The free ends of the rope might 
be tied, or better spliced together, so as to prevent the 
driving coil from uncoiling when the motors slowed down, 
For large single motors the Ashworth-Rontin method, 
particularly the modification of it suggested by Simpner, 


‘bad been found most useful and quite accurate enough for 


all practical purposes. 

The paper concluded with a description of a test upon a 
Heyland three-phase self-exciting alternator, and a short 
description of the equipment of the new laboratories of 
applied electricity that were opened last July by Sir 
Joseph Swan. | 


THE LONDON POWER BILLS. 


On Monday night the question of the Electric Supply 
Bills for London eame before the House of Commons, and 
an interesting discussion took place on the order for the 
aecond reading of the London County Council (Electric 
Sapply) Bill, 

Mr. W. F. D. Surrg moved the rejection of the measure, 
contending that the enterprise upon which the County Council 
desired to embark was largely of a speculative character, 
and not justifiable. He said the Council might have informed 
the H use of the course they intended to pursue with reference 
to this ques'ion as a whole, or they might have referred the 
whole question to a Select Committee or a Royal Commission in . 
order that the scheme might be considered without prejudice, 
The Council proposed to exercise the privileges for which it 
asked over an area three times that of its own, including a con- 
siderable part of the counties which surround London, and 
containing 580 square miles, He thought the Council was 
anxious to gain a strategic position which would give ita 
virtual monopoly and oust all private electrical enterprise, He 
considered the scheme as reckless in i:s character, owing to its 
want of preparation and its lack.of financial caution. 

Mr, Bertram seconded the motion, and desired in the 
interests of Ludon and consumers of electricity to see the 
three B:lis seut upstairs to a committee to be judged solely on 
their merits. —— 

Mr. MoKxxsow Woop, in an elaborate justification of the 


Qourse Whioh the County Council proposed to take, denied, that 


the municipal authority was embarking on a rash enterprise, 
and said what the C unty Council desired to get rid of was not 
private enterprise, but private monopoly. The question to be 
decided was whether the necessary supply of electricity in bulk 
at a low price should be entrusted to a central municipal 
authority in London or to a private enterprise. The L ndon 
County Council dealt with the question of protecting the 
interests of the consumer in an eff-ctive manner. It sought to 
give the Board of Trade power to revise prices at certain reason- 
able intervals on the application of the County Council. The 
Administrative Company practically sought power to enter into 
competition with existing undertakings in regard to the supply 
of power. M re than once the County Council had been cm- 
pelled to purchase the undertakings of great monopolies, and it 
did not wish to have to do so in this case. The County Council 
was not guilty of rashness in taking up this matter, but was 
merely using commonsense and prudence. Its policy was to 
prevent the creation of a gigantic monopoly, and he asked the 
House not to establish this monopoly, which would have to be 
. bought out by some future generation of ratepayers at a great 
and exorbitant cost, | 

Mr. BunzpETT.CouTTS accused the County Council of 
attempting by the Bill under consideration to throttle private 
enterprise. Within the area proposed for the Council's opera- 
tions there were a number of undertakings and authorities with 
provisional orders containing the same powers as were sought 
by the C»uncil, If they succeeded in destroying their com- 
petitors, they would be under no obligation to supply elec ric 
power when it was demanded; it was merely a permissive 
scheme. 

Mr. Liovp-GEorGs, on behalf of the Government, expressed 
the hope that the Bul would be read a second time. He moved 
that it be referred to a hybrid committee, with a locus standi to 

all who had petitioned against the Bill, including all private 
enterprises which had been referred to. They proposed to 
instruct the committee to consider, with special reference to 
this Bill, the best means of providing for a supply of electric 
energy in bulk and for power and motive purposes, and with 
power to report thereon. Ico would have full power to go into 
all the points that might be raised. He thought that in a case 
of this sort priority ought to be given to the scheme of the rate- 
payers, and ihis was the main reason why the other Bills were 
not sent to the committee likewise. He understood that the 
promoters of the Administrative County of London and District 
Electric Power Bill agreed to the course which the Government 
favoured. He said the Government did not accept the view that 
the municipalities were not capable of undertaking such schemes 
as that which the County Council wished to carry out. He 
mentioned that 16 borough councils sold their electricity at 
Ox]. per unit, and that eight companies sold at 4d. per unit. 
Not only did the borough councils sell more cheaply, but he 
found there was not a single borovgh council that did not make 
a profit in addition, ranging from £1,000 to £20,000. | 

Sir J. Dixos-PovNpER, on behalf of the promoters of the 
Adminis!rative County Bul, acquiesced in the proposal made 
by the Pres:dent of the Board of Trade. | 

E:rl Percy agreed to the last step, but held that there were 
grave objections to this form of municipal trading, which was 
highly speculative. 


Thus a decisive step forward has not yet been taken, 
and the position as regards the opposing schemes is as it 
was before. 
phase, one which we all along have strongly advocated as 
being that which will solve once and for all the burning 
question of London's supply of power. It is not only the 
question of the justifiableness of municipal trading that is 
involved, but also whether those who are putting forward 
their different schemes can reasonably expeet to supply 
power at the low rates which they mention. Before a 
hybrid committee, which, presumably, will include some 
members of recognised expers authority, the Bül will be 
subjected to minute and impartial examination, such as 
is impossible in the heated and partisan atmosphere 
of the House of Commons, From this committee 
wil undoubtedly evolve a scheme with which all 
reasonably minded men will agree. There are many 
reasons why the entire question should be referred to a 
committee, instead of the London County Council’s scheme 
being accepted to the neglect of rival schemes. These we 


have on many occasions reiterated, and to point them out | 


once more would be superfluous. The matter, however, is 
one of urgency. Cheap electric power is wanted-—wanted 
increasingly every day. It is estimated that there is about 
half a million horse-power of plant in London now driven 


by steam which could be driven by electricity. It is safe. 


to predict that the whole industrial future of London will 
be revolutionised by the advent of cheap electric power. 
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AND COMMERCIALLY.* 
BY GERALD HOOGHWINKEL, MIE.E, M.IMIN E. 


It would seem a thankless and difficult task to once more act 
as the defender of the el-ctrical winding engine agairst the 
many one-sided attacks levelled against it. These attacks have 
hitherto mostly come from practical, well-meaning minieg men, 
who were loth to see their old steam-eating friends dissppear, 
and who looked with concern and misgivings at the appareutly 
high first cost of the electrical substitute, They were backed - 
up by the manufacturers, who gave fantastic low figures for the 
steam consumption of their makes, which brought these figures 
down to the vanishing point. All these well-mesnt at'acks 
were mere assertions of the superiority of the steam winder in 
their writers’ opinion, with ut serious!'y discussing the actual 
merits or demerits of its woald-be electrical supplanter. Sound 
theoretical considerations were hardly ever brought forward, as 
far as the electrical plant was concerned, and actual figures 
were difficult to obtain in the early stage of this new applica- 
tion of electricity to colliery plant. It 1s different, however, if 
these assertions emanate from the pen of a well-known and 
esteemed member of the electricel fraternity, and much harm 
may be done by his conclusions to the non-electrical mind of 
the mining engineer or colliery manager. 

The task of refuting these conclusions, however, is by no 
means an easy one. The figures given, although all more or 
less erring on the safe side where the electrical equipment is . 
concerned, and on the other where he deals with the steam 
winder, are apparently sound enough. These conclusions are, 
roughly, that electric winding has a future in small collieries, 
lifting coal from moderate depths, or combination of such 
collieries, but not in collieries where large outputs have to be 
wound from great depths. The author of the paper in question 
does not mention whereabout the boundary line of ou! put and 
depth must be drawn, but the present writer is inclined to 
believe that this boundary line will gradaally shift towards the 
heavy outputs from far greater depths than are now dreamt of. 
If we remember the small electric locomotive drawing a train 
in the Berlin Exhibition not so very many years ago, and we 
look on the heavy electric high-speed 1] comotives drawing 
express trains on the New York Central Riilway and on the 
Swedish State Railways at the present time, we may conceive 
what can be done. The more so as the conditions of heavy 
locomotive work are comparable to winding in many respects. 
Heavy loads, frequent starting and stopping, quick acceleration 
and retardation, are met with in both cases, although the limited 
boiler capacity in the steam locomotive is another advantage in 
case of the latter’s struggle against electric driving. 

Figures always seem so conclusive, but, after all, it is often 
pessible to group them in such 4 way so as to prove the opposite 
of what one wishes to prove. Moreover, each figure has to be 
carefully probed, or one small error in one of the composing 
items may go a long way towards forming an entirely incorrect 
conclusion. The writer of the article under consideration starts 
by securing in advance for his figures a reputation of reliability, 
contrary to those given by the few other writers upon the 
subject, whose figures are stated to be '' very unreliable,” and 
consequently ruled out of court, Of course, this is the easiest 
way of disposing of any opposition, but as the present writer 
was among the first to deal with the subject under discussion, 
after first having acquired a good deal of practical experience 
with electrical winding plant, he may be forgiven for reviewing 
these few figures. | 

For an electrical winding plant designed for a daily output 
of 2,000 tons from à depth of 600 yards, the writer caleulated 
a steam consumption per useful horse-power hour in ordinary 
every-day practice of Ó0lb. dry steam of 160lb. pressure. The 
corresponding figure for the Zollern II. Colliery, which was 
obtained much later by an ofli-ial test of the German Biler 
Insurance Company in the beginning of last year, during an 
ordinary day's (24 hours) running, including the winding of 
1 000 men (at reduced speed), rope inspec:iop, and the lowering 
of materials, came to 29lb. of steam by an output of 2,500 tons 
from.330 yards. This engine, however, is designed tor nearly 
double thst output, so the figures would have been considerably 
better for the full output. During an eight hours’ shift, raising 
1 300 tons of coal, the steam consumption was only 2dlb. A 
still lower figure was obtained at the De Wendel Colliery, 
where 251b. of steam were r: quired per useful horse-power hour 
in 24 hours (5,000 tns, 770 yards). Fur electrical winders of 
this class and ou: put, 25lb. of dry steam of 150lb. pressure per 
useful horse-power hour on the rope may, there fure, be considered — 
a correct figure proved in actual every-day practice. 

The other figure previously mentioned by the writer was 
100!b. of steam (at 100lb. pressure) as an average figure of 
existing steam winders per useful horse-power hour on the rope 
in every-day working. This fizure was obtained hy averagirg 


* Paper read before ih» Newcastle Local Section of the Institution 
of Electrical Engineers, March 19, 
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over 50 collieries, while discarding all those above 200lb. Steam- 
winder makers have challenged this figure, giving 40lb. or even 
ó0lb. of steam per horse-power, but even granted that such a 
figure per useful (coal only) horse-power hour on the rope could 
be obtained during steady winding, the long stops and slower 
winding «f minera and timber would soon bring this figure to a 
level of at least 501b. with the best winding engine, running 
condensing. 

The very examples of modern steam winding given by Mr. 
Mountain and taken from actual practice correspond to steam 
consumptions of from 140lb. to 150ib. steam per useful horse- 
power hour, while 1251b. of steam was required by the winding 
engine at the Hulton Colliery, the manager of which put his 
steam consumption at 25lb. per horse-power. The enormous 
savings in steam consumption and coal may, therefore, be esti- 
mated by these practical results. But wages are also reduced. 
The engineman at the winding engine need not be such a 
highly-paid mechanic as necessitated by the steam winding engine, 
a8 the winding is much simpler and easier, and nearly all auto- 
matic, so that overwinding and too quick braking need not be 
feared. As nu separate boilers are needed for the winding 
plant (the electric power station supplying the total plant at the 
colliery), no separate stokers are required, but only a small 
proportionate part of the wages at the power-house. Less wear 
and tear, and therefore maintenance, on steam-engines (steady 
load), winding ropes (no jerkings aud vibrations due to piston 
throw), and traire complete the other savings. l 

The fact that the results of Mr. Mountain’s comparisons show 
such a disadvantage to the electrical winder, notwithstanding 
savings on every item in the running costs, points, therefore, 
only to an absolutely incorrect system of comparing the various 
figures and results. Such comparisons are only valuable if each 
is considered on its own merits, and the various conditions are 
as much as possible equal in every case. Then, and only then, 
have these figures a most convincing and unassailable value. 
But let them differ in one point only, and the comparison 
becomes: a source of error, the more dangerous if drawn by 
someone who, by his profession, is supposed to be rather on the 
other side, and whose divergencies are, therefore, not so easily 
discovered. | 
— To compare costs of steam winders with outputs varying 
between 550 and 3,360 tons per day, and lifting from depths 
varying between 372 yards and 673 yards, and the same costs 
of a single electric winder winding from great depth and of an 
uneconumical type. is, to say the least of it, unfair. Surely the 
costs of winding 100 tons of coal depend, in the first place, on 
the depths from which this coal is wound, and any comparison 
which does not contain this item has no value whatever unless 
the depth be equal in ali cases. A second consideration is the 
cost of the coal used in the boilers, The greater the value 
(which does not depend on the calorific valae in most cases), the 
greater the influence of electric winding. A third objection is 
to the method of setting aside a certain part of the generating 
plant with its own charge of wages and interest for the wiading 
engine, as if the generating station was not used for the total 
requirements of the colliery at the same time. The only fair 
comparison is between the costs in both cases of the useful 
horse-power hour, which, of course, depends on the depth as 
well, | | | 

The generating station should be considered by itself, and 
this system of comparison includes, of course, the case of a 
power supply company. A separate generating plant for the 
winding engine is out of the question, at least in new collieries. 
In his example oi the Zollern Colliery, Mr. Mountain saddles 
the winding plant with the cost of one generating set of 
1,100 kw., or half of the total plant installed, while the actual 
requirements were only 200 kw. on a total load of about 800 kw., 
or a quarter of that load, and less than a tenth part of the plant 
installed. 

Having obtained the number of useful horse-power hours, 
either per 100 tons in 24 hours or per year, the question 1s the 
amount of steam required per horse-power hour in the case of 


~— 


steam winding, and the number of kilowatt-hours in the power 
station in the case of electric winding. The first figure can be 
obtained in Me. Mountain's examples from the amount of coal 
burnt per 100 tons wound, and the other figure is either given 
by the existing power supply or may be easily estimated. The 
efficiency between useful horse-power hours and units at the 
balancer terminals in the Zollern winding engine was 60 per 
cent., and 50 per cent. may, in all cases, be considered normal, 
so that 1:5 units at the balancer are required per useful horse- 
power hour on the rope. Moreover, it has been found that this 
figure does not vary materially with the capacity of the winding 
engine, and may be taken as correct for four, six, or eight tub 
wioders. 
The value of the coal used for steam winding purposes has 
generally been fixed in a very arbitrary manner. As a rule, it 
will be found that it does not pay to use unwashed slack and 
dirt in boilers, even putting the value at the very low price of 
1s. 6d. per ton. In modern collieries on the Continent and in 
the States washed clean coal is used in the boilers, priced at 
6s. to 8s., and the slack and dirt is coked in coke ovens or burnt 


| in gas producers. This is a point the writer wishes to impress on 


the minds of all colliery managers, Unwashed slack and dirt is no 
proper boiler fuel, however cheap it may seem. It should be 
coked or used in producers, according to local requirements. 
Ovke-oven gas, and even blast-furnace gas, has also been 
burnt under the boilers in many cases. Tv take two extreme 
cases, the writer proposes to treat the case where the fuel 
has a value of 10s., and another where the fuel is supposed 
to have no market value at all. If the case is proved for 
these two cases, the same may be said for all intermediate 
fuel values. | | 

Steam Winding.—Taking coal at 10s., the generating costs 
per one ton of steam, including wages, coal, maintenance of 
boiler-house, interest, etc., are about 23. 6d., or taking 60lb. 
per horse-power-hour. as a minimum with the best modern 
engines, about 1d. per useful horse-power hour. With fuel 
costing nothing, this figure will be about 0°4d. per useful horse- 
power hour. 

Electric Winding.—Taking coal at 103., the generating cost 
per unit in a colliery power station or larger public power 
supply station (but with much lower load factor), including 
interest and depreciation, as before, is about 0°44., or as we 
have 15 units per useful horse-power hour, 0 6d. per horse- 
power hour. With fuel costing nothing this figure becomes 
0724. | ? | 

As a test we may take the Hulton Colliery with fuel at 
5+. 6d. per ton, which would mean 0 75d. for steam generating 
per horse-power hour in the writer's calenlation, or per 100 tons 
wound 93, for boiler-house costs, add 1s. 7d. for winder’s wages, 
and we get 10s. 7d., while the actual figure was 10:1. 72d. We 
can see that, compared on a correct and logical basis, with 
figures taken from actual practice in both cases, the savings 1n 


TABLE I. 


Aollern II, Mr. Mountain's 


| electric winder, case, 

Coal wound per day of eight hours „e 1,350 tons 1.500 tons 
Depth of shaft „u emeses es om soe o se nes Ee Cos 430 yards . 500 yards 
Weight of coal per wind.. ............... 4'6 tons ó tons 
Number of winds per day of 24 hours 

(two shifts) m.orse eue. "— HQ 521 1,000 . 
Weight of cages, eto, . oes o mso eu o me nus o me 5'5 tons $tons | 

Time of wind... u sesso o oo oma o ns sersrsome see 104 seconda 57 seconds 

Maximum speed at present......—...... 55ft, per sec, 36fs. per sec. 
Coal burnt per day of 24 bours ......... 5 tons 8:50 tons. 
Cost of coal burnt per 100 tons wound 6d, ls 4i. 
Cost of winding plant „ee, ossos eee £10,000 £10,500 
Total cost of proportionate part o 

generating Station. s-e sse ems em ooe o vs oo £4,000 £5,700 
Wages per 100 tons wcuad, oil, ete, ... 1144, ls. 434, 
Total cost of winding per 100 tons ... 1s, 63d. 28, lidd. 
Ditto, including interest and deprecia- 

p eR ER 5s, 74d, 103, 112. 


Coal raised per 24 hours, D:pth of shaft 


TABLE IL—MODERN STEAM WINDERS. 


Value of | Pounds of steam Mr, Mountain’s 


Total cost per 


Name of colliery, : : coal per |per useful horse estimated 
| in tons, in yards, e power hour, 100 tons, figu es, 
Bols: yver Colliery „essee eoe en sms ros eo 2 000 (10. b: ur shifi) 372 Za. 6d. 140 5s. 34d. — 
Hulton Coiliery... ses es oes ooo 0 ms ses eea ee | 310, later 1 000 (10-hour shift) 440 5s. 6d. 125* 19s., later 12s, 6s. 94d, 
Si kstone Colliery..........- RN THESE 1,800 (10 hour shift) 055 Bs, 80 6s, 441, — 
De»a^y and Cadeby Oolliery ........ ó 360 (14 hour sbifc) 763 1s. 6d. 70 55, "la. t a. 24d, 

. H, Bhodea’ Colliery ......... ees ő 186 (11-hour shift) 550 33. 60 ds, 6d. 5s, 6d. 
Sherwocd Oolliery ù uesa sms eee 5,600 (1741 hour shift) 440 ős. 74d, 50t 6s, 54d, — 
MODERN ELEOTRIO WINDERS. | 
Zllern II. Oolliery ....—.—.. sere 2, 500 (16-hour shift) $30 2s, 6d, 29 5s, 94d, 13s, 94d, 
Z lern Colliery (full output) ......... 4,000 (16-hour shift) 550 2s. 6d. 25 4s, 44d. 17s. 7d, 
De Wendel Oolliery ................—.. E 3,000 (16-hour shift | 770, later 990 | Is, 6d. 25 78, Std, 12s, 5d. 
. . | f 


ü Running at present at 30 per cent, load, 


T Superheated sun and fore 


ed draught, £ If coal ab a., costa. would be m 5d, 
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TABLE IIL—ELEOTRIO "WINDING ENGINES IN -GERMAN OOLLIERIES, |... 


" per 8 heurs |. 
Name of colliery, shift, 
Tons, 
Donnersmar. h Oolliery Com-| . 480 
pany, Silesia, | 
Gelsenherchener Colliery |1,350 2,000 
Company, Dortmund. 
Frieclachshall Salt Mine, 600 
Wurtemburg, ` 
Friedenshoffuung Colliery, 400 
* Oneslan, l 
Perginspektion Colliery, 360 
Clausthal, | 
Mathias Stinnes  Colliery, 800 
. Essen, 
Mathias  Stinnes  Oolliery, 800 
Essen. 
Mansield Copper Mine, bis 760 
le ben, . 
Montan Werke, Loben. ..... 480 
De Wendel Colliery, Hamm.| 1,400 
. (Wertf. ). | 
Biüaer Oolliery, Brüx ........ 680 
Görlitz Oolliery, Görlitz... 800 
Lárisel Colliery, Zarnuin  ..| 1,000 
Rheinpriunen Colliery, Hom. | 1,150 
berg. 
Libuschuer Colliery, Lelado. 540* 
witz, 306 
Friederichshall Mine, Hanover 600 
Johannashall Mine, Beesen-| 450 
. Btedd, 
Friederichshiitte Mine, Her| © 112 
, dorf, 
Wilhowitzer Colliery, Ma’r, 825* 
Ostran, 970+ 
Montan Werke, Lóben........ - 400 
Hercynia Mine, Vierenburg.. 400 
Frieduchufel Colliery, Sau 170 
bi üchen 
Donnersnarh hübte, Zabrze... — 
Bonne Fortune Oolliery, Liége 600 
Soar and Mosel Colliery Com. — 
pany, Spittel, Harlingen 
Mathias Stinnes  Colliery 800 
IIL, Essen. 
Marie Louise Oolliery, 600 
Neinsdorf, | 
Wintershall Colliery......... sou 600 
Donnersmarch Colliery, 220 
Silesia, | 
Mosel Colliery, Lorraine ..... 1,670 
Hofenlohe Colliery, Silesia ... 215 
Makyen Oolliery, Russia ...... 600 
Donnersmareh Oolliery IV,,| 1,000 
Silesia, 
Harpener Colliery .......—.....— 800 
Neussen Oolliery nws, wi nor ons sms 
Grand Hornu Oolliery IL, 520 
Mons, 
Grand Hornu Colliery IL, 800 
Mone, 
Grand Hornu Oolliery III., 400 


Mons, 


Konigshütte Colliery, Silesia 


Coal wourd| Dept! |No. cf 


of ! tubs Useful 
shaft er load. 
; ^| PT hn lbs, 
in yde | cage. 
400, 2 |2800 
308* 6 | 9,408 
5504 
406| 2 | 3,130 
220° 2 | 3,360 
385+ 
627| 2 | 3,360 
550* 8 (10,750 
88 + 
550*, 8 |t0,750 
BBCH 
353") 4 | 493° 
6224 
132| 1 | 1790 
825*| -8 |l1,650 
9901 | 
167| 2 | 3584 
110; 2 | 2,016 
583 | 4 | 6.83% 
330", 4 | 498 
83c} 
330* 92 | 3708 
440 
494*| 4 | 6,272 
990+ 
600*| 2 | 4.032 
8804 
470* 1 | 2016 
850+ 
975", 4 | 7.690 
1165+; 6 11,425 
80| 1 | 179 
170| 1 | 1,45¢ 
620| 1 |168 
| 
550| 2 | 2,750 
40?| 4 | 520t 
660+ | 
550| 2 | 29,78 
880| 6 |10,80C 
120| 4 | 3,300 
470 | 2 | 400€ 
200| 1 | 1,350 
200| 2 | 7.5CO 
800| 1 | 1,50¢ 
330} 2 | 3,500 
500 | 4 | 550C 
600| 4 | 4,50¢ 
770+ 
800| 6 | 5,306 
L, 1001 
450. 4 | 450 
700 | 4 | 3,500 
275| 2 | 2,500 


E Actual, 


Max, | 
‘peed, ir) Mechanical 


Equilising | pon aris: 


Electrical arrange- 
feet per | arrangement, ment, system, 
second. : 

21 vlinder drums |L motor, [igner system, |5ng:e gearing, 

No tailrepe, f , 

34* |Koepe pulley. |2 motors; direc |['gner system. |Single gearirg, 

€8Tt | -| ecupled, . : 

25  |Cvlinderdrums || motor; direc [lgner system, |Single gearing, 
No tailrope. coupled, . . 

17 |Oylinderdrums,|/L. motor; single|[gner system, — 

No tailrope, | gearing. 

34 |Koepe pulley, || motor; direc:|3sttery «qua — 

coupled, liser, — | 

47 |Koepe pulley, |2 motors; direct|I’guer balancer.|) 1 balancer - 

o a UNE CETUR for 4 winding 

47  |Koepe pulley, x i d : direci|Ilgner balancer. engines, 

20* |Koepe pulley, || motor; direci|llgner balancer, — 

4CT coupled. ; : 

12 |Ovlinderdrums || motor;  singl:|Ilgner balancer, — 

No tailrope. gearing, | 
60  |Koepe pulley, |2 motors, ['gner balancer, Direct coupled. 
15  |?vlinderdrums || motor;  sipgle|Ugner balancer. — 

No tailrope, | gearing. 

20  j|Oylinderdrums.,|| motor; direc |['gner balancer. = 
No tailrope. | coupled, Y 

40  |Oslinderdrumse,|| motor;  direc|[!gner balancer — 

| No tailrope, | coupled, 
45 .|Oglinderdrums,|] motor ; later £|l[lgner balancer, — 
‘| Later Koept, direct coupled, 
'| pulley, | l 
17 ‘|Celucerdrums,jL motor;  singlc|l'gner balancer m 
| No tailrope, | geared. "v | 
34  ||Koepepulley, || motor; direci|3attery and/Special starting 
coupled, booster, dynamo driven 
by the steam- 
` | engine. 
34  |Koepepulley, || motor;  direet|llgner balancer, — 
Hd coupled. | 
20  |Cylinderdrums || motor; singl«|I!gner balancer. — 
'| No tailrope. gearing, l i 
44  ;Oylinderdrums,|| motor; later 2|lgner balancer, — 
43 motors; direc! 
coupled. | | 
7  jBobbins, L motor ; single gear. |I'guer balancer. — 
ing. | 
27  |Jylinderdrums,|1 motor ; direc [guer balancer. E 
! coupled, | 

27  |Bobbins. L motor; single gear |B lancer with — 

ing. oui flywheel, 

15 Jingle-geare¢|L motor; 230 volt:!{[!gner balancer, |L50 revs, on the 
cylinder drums} normal load, 15 t flywheel. | motor, 1-6, 

No tailrope. 

35  |K epe  pulley. | motor; 3520 h,p.|l'gner balancer,/60 revs, on the 
Tailrope.,| normal load, 40 t flywheel. | motor, | 
‘Direct eoupled.| ` 

15 3ingle-gearec|| motor; 120 h.p |'gner balancer, Motor 2C0 reva,, 
cylinder drum: normal load, 6 Stflywheel, | 1-5 gear, ,. 
No tailrope. 

.ó5  |Koepe pulley.|2 motors; each 560/l!gner balancer, — 
Tailrope. normal load, 41reva , 
direct coupled, 

15  |Jylinder drume,|| motor; 32 revs.,|l gner balancer, — 
No tailrope, | 108 h.p. normal, 66 t flywheel. 

direct-coupled, | 

25  |Koepe  pulley.|| motor; 38 revs. |['guer balancer, — 
Tailrope,| 245 h.p. norma); 15 t flywheel. 

Direct couplec| load, 

18 =‘ |Oylinder drums.|L motor; 150 revs, |I/gner balancer, =e 
No tailrope.| 90 h.p. normal load | 16 t flywheel, 

Single gear, 1-€ . ee 
22  |Cyhnderdrums,|! motor; 33 revs.,|[lguer balancer. | Direct coupled, 
No tailrope, | 575 h.p. normal, 25 t flywheel, | 

18  |2ylinderdrums |l motor; 47 revs,.,|l:gner balancer.| Direct coupled, 
No tailrope, 100 h.p. normal. 5 t flywheel, | 

22  |Koepe pulley || motor; 40 revs,,|Ligner balancer, — 

Direct coupleo| 170 h.p. normal. 1 6 t flywheel, 

45 Jylinderdrume.|| motor; 41 revs., ligner balancer,| Direct coupled, 
No tailrope. 1.520 h.p. normal, . 

50  |Koepe  pulley.|| motor; 54 reva,,|No balance Direct coupled, 
Tailrope. 650 h.p. normal, motor, | 

L 480 h.p. max. 

85  |Bobinpulley. motor; 44 reva,|No balancer, {Direct - coupled 
Tapering flaı| 500 h.p. normal, motor; 1 800 v., 
rope, .- | max. 940 h.p. 

38  |K epe pulley.|l motor; 47 revs,|No balancer, |Motor; 1.100v., 
Tailrope.| 450 h.p. normal, max. 750 hp. - 

| Direct coupled: 

95  |Bobbin, Fla|l motor; 39 revs, No balancer, Direct - coupled 
rope tapering. | 250 h.p. . (motor; 1,100 v., 

450 h. p. max, . 

10  |Oylinderdrums, 1 motor; 120 revs,|No balancer,|Motor; 500 v., 


Gear, 1-7°3, max, 250 h.p. 
Metal starting 


C EHODMUR T 


Single gearing,| 120 h.p, normal, 


t Later. 
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fuel are considerable, and very much more than shown by Mr. 
M.untain's calculations, based on a wrong application of the 
otherwise correct figures of steam winding costs. The winder's 
wages muy, for the present, be taken as equal. 

The only result of actual electric winding given is the Grand 
Hornu Colliery, which is equipped on the pure three-phase 
system, and, therefore, wasteful, as the starting and stopping 
losses are not compensated.  'This system, which has since 
been discarded by the makers, is unfit to be compared as a 
modern electric winding engine. The fuel consumption given 
per 100 tons wound is four times as much as even in Mr. 
Mountain’s own calculated example ; surely a proof that either 
the plant must be h»pelessly wasteful or Mr. M vuntain’s figures 
wrong. Against this the writer wishes to put two more modern 
winding engines on the I!gner sys em—the Zollern engine and a 
larger one at the De Wendel C llieries —and compare these 
results with Mr. M ‘untain’s calculated one (Table 1). The cost 
of coal has been taken at 2s, 6d. per ton, having an evapora- 
tive power of 73, while double shifts are worked in both cases. 

The winding plant at the De Wendel Colliery cost £15,000 
complete, and is doing at present 1,400 tons in eight hours from 
770 yards, The current supplied from the colliery power station 
costs, including depreciation and interest, 0-21. (coal at 1s. 6d. 
per ton) per unit, or per useful horse-power hour at the shaft, 
0 3d. This gives us per 100 tons wound, 6s. ; wages of winder, 
oll, etc., 64.—total, 6s. 6d.; and including interest and depre- 
olation on £5.500 (excess of electric over steam winder), 7s. 74d. 
Now, taking into account that the engine is built for 50 per 
cent, more output, and is winding at present from 70 yards 
. more depth than in Mr. Mountain's case, his figure for modern 
steam winding may easily be reached on the full output, and 
superseded, if one includes stops, rope inspectlon. At all 
events, it compares very favourably with his estimated 12s. 5d. 
(see Mr. Mountain's ta5le) for electric winding.. 

Tae writer has only dealt with electric winders on the 
flywheel balancer or Ilgner system, being at present the only 
Bystem applicable to large winding plant, whether supplied 
from the. mains of a power company or from the colliery 

ower staticn. In the few cases where the winding plant has 
its own power station, or its own generator plant in the common 
porer station, the figures may be compiled in the same way as 

r. Mountaia did, and, of course, will come out slightly 
higher, although in the latter case the steam consumption per 
useful horse-power hour is bound to be somewhat lower (no 
balancer losses) In examining the results from actual steam 
winding plant given in Mr. Mountain’s paper, we see that, 
taking into account the probable calorific value of the coal 
used, the figures for steam consumption vary considerably— 
this is due to disproportionate banking time, number of hours 
per shift, steam pressure, etc, (Sze Table II.) 

The value given for the coal used varies considerably, 
although the calorific value of the coal is probably not very 
different in most cases. This figure, of course fixed on a more 
or less arbitrary scale, influences the cost of winding per 
100 tons, aud it is due to this very low fizure at the Denaby 
Cuiliery that the costs of winding are so low. Given a more 
normal value, as in other collieries, the costs would give truer 
figures (7s. ód.), more in accordance with the great depth from 
waich the coal is wound and with Mc. M ountain’s estimate. At 
the same time, wages and value of plant in this colliery are 
ex:eedingly low. The Sherwood Colliery, with quite up-to-date 
plant and superheated steam, reaches only 50lb. of steam per 
useful horse-power hour, and, although winding from less depth 
during a longer shift, costs come out higher than most of the 
other collieries. | 

These results show how difficult it is to draw conclusions 
from results where all the composing items vary coneiderably. 
It is not stated if these results were obtained during a shift, 
or during the whole 24 hours, as the ac‘ual figures for ele.tric 
wiudiog. This makes a considerable difference in the results, 
far more with steam winding than with electric winding. 
However, even with the latter it varied at the Z.llern 
Colliery from 24lb. to 291b. of steam per horse-power hour. 


Given the correct market value for the coal used in the boilers. 


and taken per 24 hours, the figures for steam winding will come 
nearer to Mr. Mountain's estimated figures, which are shown in 
the last culumn of the tabulated statement, and, as far as 
pe corresponding to plants of the same output. Mr. 
ountain's figures, however, are for winding in single shifts. 


In both cases the actual results of big electric winders in 


every-day. working conditions have beaten Mr. Mountain's 
estimated figures, both for steam winding and electrical winding, 
even on his own system of comparison, and without counting 
the losses during rope inspection, stops, etc. As already 
explained, the system of comparison is unfair. The power 
station costs per unit generated must be taken by itself, 
including their own interest and depreciation, and only a 
certain amount per unit should be added representing interest 
and depreciation on the difference between the winding engines 
of each type. If this system of comparison is followed up, 
taking the cost of the steam generated in the boiler-house per 
horse-power hour as the basis in case of steam winding, as we 
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have done in the beginning of this paper, a just and correct 
basis for comparison is obtained, and our figures from the 
electric winding engine in actual practice will show up still 
better. We have taken, however, the official results of the 
Zlern winding engine as a basis to argue the case on Mr. 
Mountain’s lines, taking into account the interest and deprecia- 
tion on the proportionate part of the power station, so as to 
leave no loophole for contradiction. 

"The writer claims to have shown clearly and conclusively from 
practical results, as well as by reasoning, that the electric winder 
is in all cases more economical than the steam winder, having 
regard to the initial capital expenditure as well. Besides this 
direct economical advantage, there are many indirect savings, 
such as less maintenance in power station due to steady load, 
less wear and tear on ropes, greater safety, and more flexibility 
as regards forced pace and overload. Also complete control and 
supervision of the winding costs is easier, and no overwinding 
and other accidents need be feared. Iv is the consideration of 
these advantages, even if the direct economical savings are nob 
so high at the start, which will decide colliery managers to 
include winding in the electrical equipment of their collieries, 
and so to combine the driving power of all and sundry of thelr 
various plant in one common power atation. 

For those who are not convinced by the figures and results 
shown, the writer begs to treat the question of electric winding . 
in a few words on broad engineering lines and principles, 
without goling into figures or details. Mc. Mountain began 
his paper with the following remarkable sentence: '* When 
approaching the question of electric winding versus steam 
winding, it is not desirable to at once start off with the assump- 
tion that steam winding is necessarily very wasteful.” This is 
not an assumption, however, but a fact, In the writer's know- 
ledge, there is no more wasteful process than steam winding, 
be it in collieries or in other applications.  Eiectric driving has 
scored everywhere, and especislly where intermittent starting 
and stopping on heavy loads has to be accomplished. With even 
and constant driving the advantages of electric over steam 
driving decrease quickly, at least as far as mere economy is con- 
cerned. A colliery fan can be driven more economically by 
steam than by electricity, and it requires a cost of from 0 2d. to 
051. per unit to make it psy. The same was held for a long 
time for cotton mills, but in bo:h cases other and indirect 
advantages have decided the question, nob economy alone. 
Oa the other hand, electric tramways and railways illus- 
trate precisely the advantage of electricity and intermittent 
work with heavy loads and frequent stops, and it was, 
therefore, one of the earliest applications of the electric 
motor. Of late heavy suburban railway work has been 
successfully attempted with, in most cases, good results from a 
commercial and economical standpoint. For the same reason, 
main-liae work with few stops is not considered to offer any 
advantages for electric working. To a certain extent this class 
of work may be considered on a par with winding and rolling 
mill driving, and in both cases equally good results may be 
expec ed, as has already been shown in the results mentioned 
above. 

The writer considers main winding not only a suitable appli? 
cation of electric driving, but the principal and most urgently 
needed application of electricity to colliery work. Just the 
same as light electric tramway work was followed by heavy 
sabarban railway work, for the same reasons and on the same 
general principles should heavy winding from great depths be 
equally well and just as economically driven by electricity as 
small ones. 

As a corroborating fact of the contents of this paper the 
writer has compiled a list of some 40 electric winders a» work 
on the Continent. (See Table III.) Atthe present time over 55 
electric winders of heavy outputs are being constructed by one 
firm alone, several being repeat orders. Surely, although it 
may not he a proof, it must be admitted that those facts do not 
confirm Mr. Mountain’s gloomy conclusions as to the future of 
electric winding. 


THE ELECTRICAL ENGINEERS, R.E, (VOLS). 


Orders for week ending April 7. 

MONDAY, APRIL 2, —'' A” Ooy,—Recruits’ infantry drill, 6 p.m, 
Technical instruction, 7 p.m, 
N,O.O, class, 9 p.m, 

TUESDAY, APRIL 3.—'' B " Ooy, —Re:ruits' infantry drill, 6 p.m. 
Technical instruction, 7 p m. 
Medical examination, 7 p.m. 

WEDNESDAY, APRIL 4. —''A Badge” examination for '' A" & '' B" Coys, 

THURSDAY, APRIL 5.—'! O ” Ooy,—Recruits’ infantry drill, 6 p.m, gl 
Technical instruction, 7 p.m. 

FRIDAY, APRIL 6,—'! D" Ooy,—Recruite’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 

SATURDAY, APRIL 7, —'! D" Qoy,. —Week-end instruction, 


A H. S. PHILLIPS, apn EE, 
| for 0,0, E. E. B, E, (Vols.), 
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TRADE NOTICES AND NOVELTIES. 


Reyrolle Specialities. 


The accompanying illustration (Fig. 1) shows the general 
design of the Reyrolle three-phaee oil-break switch. It is 
noteworthy that the surface contacts under oil are oí an 
Improved design, by which a very efficient electrical connection 
is made. Beyond the usual flexible connections and springs, 
each of the small contact blocks (assembled in sets to form the 
top contact) is made free to rock about a central point ; this 
special method allows each block to adjust itself to the exact 
angle requisite for a perfect surface-to-surface bearing with the 


EE 
FIG, 1.—" Reyrolie” Three-Phase Oil-Break Switch with Tank Removed. 


bottom contact when the switch is closed. In Fig. 2 a similar 
switch is shown combined with an automatic tripping device, 
the handle mechanism of the switch being so constructed that 
it is impossible to hold the ** switch in” on a fault. The strong 
mechanical construction of these switches is evident, and the 
makers (Messrs. A. Reyrolie and Co., Limited, Hebburn-on- 
Tyne) have done well to make this a special feature of their 
design. Inthe absence of marble or slate panels they can be 
readily fixed to a metal framework, 

We have been favoured by the above-mentioned firm with 
Some particulars also of their lever type double-pole motor 
starter and speed regulator. This apparatus includes a special 
form of resistance which is made without resistance wires, 
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Fig, 2.—'' Reyrolle" Three-Phase Oil-Break Switch fitted with 
Overload Release. 


and, therefore, reduces the risk of failure and stoppages, 
due to faulty operation or overloading, which are common 
to wire resistances. ‘There is, we understand, already an 
increasing demand for this apparatus as a speed regulator 
and also as a double-lever motor starter for use in such 
cases where it is specified that the automatic overload 
release must operate in all positions of the lever during the 
starting operation. 


CBH. Circuit Breakers. 


The circuit breaker for continuous current illustrated here- 
with is of more than ordinary merit, combining, as it does, 
‘gome very excellent features with first-class workmanship. 
It will be seen that the main switch consists of a laminated 
copper brush, carried by, but insulated from, a metal carrier. 
This brush moves in a vertical direction, making contact with 


two massive gunmetal blocks. There are three sets of break- 
ing contacts and brushes: (A) the main brush which leaves 
the contac's first; (B) an auxiliary set of carbon brushes in 
parallel with, but opening after, the main brush (these pre- 
vent any sparking on the main brushes); (C) a set cf supple- 
mentary contacte, also in parallel with the main and auxiliary 
brushes, but so arranged that the final break takes place in 
a strong magnetic field. All the brushes on the main and 
auxiliary contacts have a double break. To close the circuit, 
the handle is raised, and by means of a roller catch it lifts 
the centre spindle carrying the brush. The brush travela 
upwards until two catches tixed to the brush carrier engage with 
stops provided on the bracket. This arrests the brash, and a 
farther movement of the handle compresses a spring attached to 
the brush spindle. At the end of its travel the hanale disengages 
the catches which are holding the brush, and the spring drives 
the brush on to the contacts. When the switch 1s closed the 
handle is in an ‘‘ upright” position, and can then be opened 
either by hand or by the automatic release, when the handle 
falls io the ‘‘downward” position shown. When the circuit 
breaker opens automatically, the operating mechanism acts on a 
lever which liberates a weight arranged immediately above the 
roller catch. The weight in falling releases the roller catch 


C.B.H, Circuit Breaker, 


and opens the switch. When swi'ching off by hand the handle 
is moved downwards, releasing the roller catch, the break being 
accelerated by a light spring. It is advisable under certain 
conditions to suspend the automatic function of a circult 
breaker, and for this purpose a special hold-off attachment can 
be fitted to the operating mechanism. The automatic device, 
whether magnetic or thermal, is arranged behind the switch- 
board, so that it is difficult for any unauthorised person to 
interfere with the adjustments. In conclusion, it may be added 
that this circuit breaker is made in a variety of patterns to 


- 


meet standard requirements, but for further particulars we must . 


refer the reader to the descriptive pamphlet just issued by 
Messrs. Crompton and Co., Limited, Salisbury House, London- 
wall, London, E.C. 

Catalogues, eto. 


SiuPLEx CowpurTs.— We have been favoured by the Simplex 
Steel Cunduit Cumpany, Limited, with a copy of their current 
price list. 


Exrectric Grinping MacuiNEs,—Messrs, S. Wolf and Co., 
188, Southwark-street, London, S.E., have sent us a leaflet 
describing their electric grinding machines for attaching to 
lathes and other rests. | 


Dynamos —From Messrs. Crompton and Co., Limited, we 
have a copy of their new list of open-type dynamos for con: 
tinupus current, This list is limited to those sixes for which 
there is the greatest demand. Thus particulars of machines of 
from 5 kw. to 250 kw. capacity only are given, although Messrs, 
Crompton and Co., Limited, are prepared to quote for generators 
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of any sizo up to 2.000 kw. or over. The machines listed are 
manufactured in 17 different sizss, and for each size the firm 
have standardised a large number of windings which give a 
complete range of output and speed at all ordinary voltages. 
Dimensions and weights are given very fully. 

FERRANTI SPECIALITIES.— From Messrs. Ferranti Limited, 
Hliuwood, Laucs., we have a price-list of their box-type 
rheostats ; also a list of their patent water-resistance cut-outs 
fr protecting high-tension electrostatic voltmeters up to 
6,600 volts. 

CARBONS, ETC.—Nome interesting particulars relating to 
Fabius Henrion are light carbons and **Graphitic" carbon 
brushes are contained in two illustrated pamphlets which we 
have received from Messrs, Geipel and Lange, 724, St. Thomas's- 
street, London, S.E. A leaflet with which we have been 
favoured by the same firm deals with their Esonomical turn- 
down lamp. 


PERSONAL. 


We invite the co-operation of our readers in the compilation of 
this column, and information from all engaged wn electrical 
work of any description, both technical and commercial, will 
be welcomed. 


Mr, W. 8. Olark, of the electricity works, Ooronet-street, Hoxton, 
has been appointed district hon. s:cretary to the Metropolitan Associa- 
tion of Local Government Officials. 

It is with deep regret that we have to record the death of Herr Carl 
Henrich von S:emens, which occurred last week at the advanced age 
of 77, Elsewhere in our columns appears a biographical sketch of the 
deceased gentleman. 

Ata smoking concert held on Tuesday M+, Howell J, David, traffic 
superintendent of the Cardiff Corporation tramways, was presented 
with an illuminated address and a gold watch and chain, Daring 
15 years’ service Mr, David has endeared himself to his colleagues. 

Mr, E. J. Dyer, an employé for sme years of the late Poole and 
District Etectric Traction Oo., and recently of the Bournemouth Oor- 
poration Tramways, who has left in order to enter the police force, has 
been presented by his fellow employés with a dressing-case as a mark 
of their esteem, 

Mr, W. T. Darrant, who has had control of the buying department 
of the well-known firm of Messrs. Ransomes, Sims, and Jefferies, 
Ipswich, for many years, has been appointed to the management ot 
the buying department of the Metropolitan Amalgamated Railway 
Carriage and Wagon Oo,, of Saltley, Birmingham. 

Mr. W. E Warrilow, A M.I E.E , is resiguing the editorship of the 
Electrical Magazine, and will shortly start business as electrical 
puoliuty eXporu aud consulting eogineer, We understand he is open 
to accep? commis ions for the compilation and supply of speciai 
Canvassing lit-rature for electric ligho and power stations, and will 
also advise electrical manufacturers on the style and texo of new 
poblivations, pamphiets, and catalogues. Descriptions of apparatus 
and iustaliations will be prepared and disiriouted at short “notice, 
Mr. Warrilow’s business address is 49, Mildred-avenue, Watford. 


FORTHCOMING EVENTS. 


FRIDAY, MARCH 30, 


Elootro-Harmonio Society.—At 8 p.m., smoking concert at King’s 
Hall, Hoiborn Restaurant, 


Royal Institution.—At 9 p.m., ‘‘ Becent Progress in Magneto- 
Optics,” by Prof, P. Zeaman, 
SATURDAY, Marcu 31, 
Royal Institution, —At5 p.m,, ‘‘ The Corpuscular Theory of Matter, ” 
by Prof. J. J, Thomson. 
MONDAY, APRIL 2, 
Society of Arts.—At 8 p.m., Oantor lecture, '' Fire, Fire Risks, and 
Fire Exunction,” by Prof, V, B. Lewes, 
Society of Engineers,—At 7.50 p.m., 
Works," by Mr, F, Latham, | 
WEDNESDAY, APRIL 4, 
_Dynamicables,—Anniversary dinner, 


Liverpool Engineering Society.—At 8 r.m., meeting. 


Society of Arts.—At 8 p.m., ordinary meeting, '' Ramie and its 

Possibilities,” by Mrs. Ernest Hart, 
THURSDAY, APRIL 5, 

Institution of Electrical Engineers,—At 8 p.m., conclusion 
of discussion on Mr. Sparks’s paper, 

Institution of Civil Eagineers (Newoastle-on-Tgne Students’ 
Association).—Ab 7.50 p.m., ''Pumnts and Orossings," by Ms, 

-= W. H, Henry. 

Civil and Mechanical Engineers, —At 8 p.m., ‘'Stsam Turbines,” 

by Mr. J. D. A, Meyneil. 


FRIDAY, APRIL 6, | 
Institution of Electrical Engineers (Manchester Students’ 


Section).—At 8 p.m., '' Some Automatic Devices for Electricity 
Control," by Mr, D. L, Sands, 


' Harbour Exigency 


said he saw the van both before and after the accident, 
eovered, and heavily laden, and was being driven on the lines when it 
broke down, The track, in his opinion, was in good condition, A- 
gang of men worked up and down the line to repair all places where 
the wood sunk below the rails, 


LEGAL INTELLIGENCE. 


ACTION AGAINST THE LONDON UNITED TRAMWAYS CO. 


At the Brentford County Oourt on Friday last, before his Honour 
Judge Howland Roberts, Alexander D. Rabertson sued the London 
United Tramways Oo. for £13 8s. 6d., for damages to a van caused by 
skitding agains: the tramlines, 

The PLAINTIFF said he was seated by the driver at the time of the 
accident, He was returning from Park Royal, and when in the Mall 
the driver had to pull to his cff side to pass a builder's truck, and in 
doing so the near hind wheel caught in the tramline, which was pro- 


jecting above the wood paving. ‘Tae wheel skidded along the roadway 


for about 34ft, The rail was not level with the road for 55ft. The 
result of the accident was that the axle was bent, and the wheels cut 
into the sides of the van. This caused the horses to stop, when the 
van had to be partly unleaded. He called on the defendants, who 
said it was reported to them by the police that the track was in good 
order, After that he called at the Ealing Town Hall, and saw the 
borough surveyor, who wrote to the defendant company enclosing 
plaintiff's letter of complaint as to the state of the wood paving. Oaly 


six days after the accident the roadway where the breakdown took 
plase was repaired. 


Mr, CHARLES JoNES, borough surveyor of Ealing. said he could not 


say whether the track was defectively laid, or whether in many places 
in E li»g the lines were above the wood paving, 


Kis Honour said he did not rhink such questions were relevant, 
Mc, JoNES said that Colonel Yorke, of the Board of Trade, had the 


ques:ion of the noise of the cars in hand for investigation, The state 
uf the lines was nob unconnected with that question, 


The defendant company denied liability. The company admitted 
their obligation to keep the road in reasorable repair, but that could 


not mean that the lines should be always fl ish with the woodwork, as 
there must be some margin for wear, i 
van was not in the best possible condition, having regard to its age 
and use. 


Io was submitted that the 


An INSPECTOR in the employ of the London United Tramways Co. 
The van was 


After hearing further evidence, His Honour said he had come to the 


conclusion that the plaintiff was entitled to recover, and that the 
accident happened mainly in the way described by the plaintiff aud 
his witnesses, 
and did not think the accident was caused by overloading, The more 
diffioult question was, had the defendints been guilty of a breach of 
duty? The depth of the sunken wood seemed to be in places from 
iu. to Jin, which was not considered to be generally dangerous, 


He believed the van was in reasonably good condition, 


He thought, however, that the defendant companv was liable to 


some extent, and he gave judgment for the plaintiff for £8, 53, 6d. 


and costs, 


TRACTION ENGINE AND TRAM IN COLLISION. 


Mr, Justice Ridley and a common jary at Birmingham Assiz+s on 
the 2lat inst, heard at considerable length evidence in the ac ion 
in which Edwin Danks and Oo., boilermakers. Oldbury, sougbt to 
recover damages from the Birmingham and Midland Tramways Oo, 
for negligence, 

Oa Supt. 4 last year a traction engine belonging to the plaintiff: waa 
being driven from Oldbury slong the Smethwick-road in the direction 
of Birmirgham, Ata point where the road was up for the laying of 
sewers, the men in charge crossed over from the left side to the other, - 
At the time theengine was going at the rate of about 24 miles an hour, 
A tram belonging to the defendant company came up behind and 
bumped into the traction engine, causing damages which cos» £71 odd 
to repair. According to Alfred Shaw, who was steering the traction 
engine, the fore axle of the engine broke, causing the boiler to fall, 

The defence denied liability. The contention was that the traction 
engine was quite clear of the tramlines, and, therefore, the tram had a 
right to pass. If the tram struck the back wheel his clients were 
liable, but his contention was that the tram did not strike the back 
wheel but, having cleared the back wheal, the steerer of the engine. 
turned the front wheels into the front of the car, and the first thing 
that touched was the front wheels and the step of the car. 

A verdict was given for the plaintiff for £60. 


SWANSEA TELEPHONES. 


At the Swansea County Court last week several municipal telephone 
renters were summoned before Mr. Registrar Home for rents of tele- 
phones, the main cause of refusal to pay being that the Corporation 
had not fulfiiled its promise at the incepiion of the enterprise to give 
subacribers intercommunication ard not to charge rent till that advan- 
tage was secured. It was, however, stated that the bulk of the cases 
had been settled. 


A TELEPHONE AGREEMENT. 


At the Conway County Oourt on the 22ad inst,, the National 
Telephone Oo, sued David Vaughan for £3. ls., money owing to the 
company for the use of one «f their telephones for one year. On 
behalf of the company, it was said that defendant signed the agreement 
of the company in July, 1904, when he was supplied with a telephone, 
which is to the effect that the telephone is taken for one year, and 
tkereafter from year to year, the agreement to be terminable by six 
months’ notice from either party, to expire at the end of any current 
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year, In July, 1905, the defendant had given notice that he desired | 


the telephone to be removed, but not having given six months’ notice, 
according to the agreement, the company sued for £3, 1s., which was 
the charge for the use of the telephone for one year, The notice had 
to be given so as to expire at the end of the current year. Judgment 
was given for the plaintiffs. 


FALL FROM A TRAMCAR. 


Before his Honour Judge Hans Hamilton, on Monday, at the 
Blackburn County Oourt, the Blackburn Corporation were sued by a 
lady for £7 damages for irjuriea sustained through falling when 
alighting from a tramear. After hearing the evidence, hia Honour 
gave a verdict for the defendants, with costs, 


COMPANIES’ MEETINGS AND REPORTS 


MARCONIS WIRELESS TELEGRAPH. 


Colonel Sir Charles Eusn-Smith, K,CO.B., presided over the ninth 
ordinary general meeting of this Company held on Monday. 

In moving the adoption of the report (copy of which appeared 
in our columns lasb week), the CHAIRMAN said the net profis was 
£4,000 in excess of the profit for the year which ended September, 
1904, That satisfictory result proved that the Company was making 
steady progress, though, from the nature of the undertaking, it was 
inevitable that until the organisation had been fully developed, that 
prcgress must be slow and sure, Is must be borne in mind that they 
were not as yet deriving any revenue from that part of the Company's 
undertaking from which the largest profits were being anticipated— 
viz., the use of the Marcoui system for carrying on over long distances 
the service that had been commonly performed by telegraphic cables. 
Although they had not yet been able to complete the insta)lation from 
which they anticipated their principal profite, they were still deriv ng 
from other branches of their business a revenue sufficient to pay a 
satisfactory dividend. The retention of the sum that could be made 
available to pay such a dividend had been determined on by the 
directors because they wished to strengthen their fiaancial position 
as much as possible before entering, as they hoped to do, upon the 
harvest of the large receipts which were anticipated by them on the 
completion of the r e:essary installations for Transatlantic traffic, The 
value put upon their shares in the associated companies was about 
‘£105,000, which must be regarded as a highly conservative estimate 
in respect of holdings which had a face value of nearly £1,500 000. 
The directors had during the year acquired works at Dalston which, 
erected only four years ago, figured in the balance-sheet at about 
£80,000. Those works had brea disposed ot to their Company for 
£25,000 in cash and 5 000 ordinary shares of the Marconi Wireless 
Co, The main policy of the Marconi Oo. was to utilise its inventions 
for carrying on a public telegraph service, But in view of the fact 
that in almost every quarter of the glob; at the present time, wireless 
telegraph operations could not be carried on without the per- 
mission of the Governments of the States in question, many difficult 
negotiations had to be undertaken and carriea through before their 
Company was in a position to give effect to its main policy in 
foreign countries. When the question of the establishment of stations 
in fore'gn countries came under consideration, they were always met 
with the demand that the working of the stations should be under the 
entire control of the Governments concerned, Such a plan of opera. 
tions was not practicable. Satisfactory progress had been made in 
connection with the installation of ocean-g ing ships, The number 
of those was steadily increasing, with a proportionate and steady 
increase in revenue. The general demand of the travelling public was 
for more installation and far greater power for transmitting and receiv- 
ing meseages than was possessed by those at present in use on most of 
the fitted ships, All that would come in due course, The directors 
could see no limit to the business which awaited them in that direction, 
From every quarter they received assurances of the success of their 
service, It was also satisfactory to note that the Government had at 
last commenced to fit up the lightships round the coast with Marconi 
apparatus, 

Mr. H. J, Davis seconded the motion, which was agreed to, 


— 


WINCHESTER ELECTRIC LIGHT AND POWER. 


The annual general meeting of this Company was held on the 22nd 
inst., the chairman, Mr, T. F, Kirby, presiding. The directors report 
the progress made up to the year 1905 continues to be satisfactory, 
The equivalent of 5,676 8.c.p. lamps have been added during the year, 
making the total connection at the end of the year 47,363 8.c. p. lamps. 
Including the balance of £480 brought forward from last year’s 
accounts, the statement shows a net profit of $6 027, which, afber 
payment of debenture and loan interest (£2,148), wriving cff one-third 
of the cost of the electrical exhibition (£105), and cost of experimental 
public lighting (£103), and makivg special provision for doubtful 
debts (£100), leaves a balance of £3,570 available for dividend. 
An interim dividend for the half-year at the rate of 4 per 
cent, per annum was paid in September last, and the -directors 
now recommend that a dividend at the rate of 7 per cent, 
per annum be declared for the half-year, making 54 per cent, 
for the year, which will absorb £2,216. 165.; that £1,000 be 
placed to depreciation account, and that £59, 15s, 11d, (in addition 
to £510. 17s, 4d, received as premium on shares and debentures issued 
. during the year); be placed to reserve fund account, leaving a balance 
` of £295. lis. 9d, to be carried to the next account, The works have 
been maintained in good working order throughout the year, and are 


capable of supply all demands likely to be made for some time to 
come, During the year 662 ordinary shares have been issued at a 
premium and fully paid up, and debentures to the amount of £9 700 
have also been issued at a premium, Oa the motion of the chairman 
the report was adopted, 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY. 


. The ninth ordinary general meeting of this Company was held on 
the 21st inst., Dr. J, A. Hosker presiding. | 

Io moving the adoption of the repors (copy of which appeared in 
our issue of the 16th inst.), the CHAIRMAN said the business for tho 
past year had been satis'actory from every point of view, The general 
progress of the Company's business, he said, was indicated by the 
lamps applied for and the units sold. "Wi h regard to the former, the 
increase was equivalent to 21,527 candle-power lamps, as sgainst 
21,051 for last year and the total to the end of the year was equivalent 
to 143 116 candle-power lamps. The progress made in this direction 
since the close of the year had been equally satisfactory. The units 
sold during 1905 for all purposes were 2,005,025, being an increase of 
$01,696 for the year, and the units sold since the beginning of the 
year 1906 showed an increase of 14 per cent. over the corresponding 
period of last year, Generally speaking, shareholders would fiad that 
there had been an increase of 147 per cent, in the gross receipts, 
an increase of 20 3 per cent, in the gross revenue, and an increase 
of 174 per cent. in the net revenue, while the allimportant 
items of fuel and water costs showed a decrease of 5 per cent., in spite 
of the fact that they had generated aud sold over 500,000 additional 
units. They had placed to reserve for depreciation praeueality double 
the amount of any p-evious year, £5 000 of which was taken out of 
revenue for the year, They were paying a 7 per cent, dividend, the 
same as last year, and they were carrying forward an increased sum to 
the next year’s account in spite of the fact that they had had to meet 
increased interest charges and were paying the dividend on a greater 
amount of share capital, The additional sum they were paying as 
dividend was equal to over 14 per cent, on the ordinary share capital ag 
it stood last year, There was an increase of 17 7 per cent. in the 
units sold and an increase of 17"/ per cent, in the lamps applied for, 
while the number of consumers had ine:easad by 25 per cent , and the 
progress since the close ot the year was equally satisfactory, They 
had extended, as he had said, the fisld of operations by the addition 
of Wimborne, and they had every reason to believe that they would 
also secure Swanage, In the Bournemouth and Poole Oo, the share- 
holders had a sound, progressive, and profitable undertaking, 
unhampered by the harassing inflaences to which the London com- 
panies were subject from the action of the London County Council 
and other competitive factors, 

Mr, W. REYNOLDs seconded the motion, which was carried, 


WINDSOR ELECTRICAL INSTALLATION. 


The annual meeting of this Company was held last week, Mr. H, TL, 
Prior, chairman of the directors, presiding. The directors’ report 
showed that the number of lampa and motors installed on Dec. 31, 
1904, was equivalent to 51025 of 8 c.p. Daring the year 5,296 
were added, bringing the total to 54 321 at the year 1905, of which 
2,784 represent the motor power. The capital expenditure at the 
end of the year amounted to £77 447, being an increase during 19.5 
of £9,066. More than half of this additional capital expenditure 
was necessary to cover the cost of the buildings, machinery, and 
mains to supply Old Windsor, and the remainder consisted prin- 
cipally of expenditure on new mains in Windsor and Eton, During 
the year the nominal share capital of the Oompany was increased. 
by the creation of 5 per cent. cumulative preference shares of £1 
each, and an issue of 20,000 of these shares was made to the share. 
holders at a premium of lə, per share, the whole of this issue being 
taken up. The revenue for the year from the lighting department was 
£11,510, and the profit on this department was £4,600, against £4 500 
the previous year, The instaliation department had not worked sat's- 
factorily, and the result was a loss on the year’s trading of £651. 
The directors recommende1 that the sum of £930 be added to the 
depreciation renewal and reserve fund, by transferring to that fund 
the premiums received on the issue of preference shares and providing 
the balance out of the profits, bringing that fund up to the total 
of £11,000, and the usual vote of £35) for directors’ fees, which required 
the sanction of the general meeting, The balance available for 
distribution amongst the shareholders, after providing for interest, 
the loss on the installation department, depreciation, and directors’ 
fees, was £2,815, An interim dividend of 25 per cent, had 
already been paid on the ordinary shares, and the directors recom- 
mended a farther dividend at the same rate, making 5 per cent, for the 
year, and carrying forward eufficient to meet the dividend on the 
preference shares. The directors obtained the provisional order for 
Old Windsor, and the supply of current had already been com- 
menced, The applications from the new district were very promising, 
and should assist materially in improving the revenue. The applica- 
tion for Clewer was abandoned owing to opposition from the Olewer 
Parish Council, - | 

On the motion of the Chairman, the report was adopted, 


BRITISH INSULATED AND HELSBY CABLES, 


The annual meeting was held last week, Mr. E. K. Muspratt 
presiding. 

The CHAIRMAN, in moving the adoption of the directors’ report and 
accounts, explained the position of the Company, The profit shown 
on the balance-sheet this year was £133,902, as compared with last 
year £129,817, This was an increase of something like £4,000, and 
he thought they would consider that result to be under the circum: 
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stances a very satisfactory one, When he had to tell them that there 
had been a further increase in the price of some of their raw materials, 
which they had not been able to cover in the prices obtained for their 
sales, mainly on ac:ount of contracts made by customers he thought 
they would be still more satisfied with the result of the year's workirg 
Turning to the debit side of the profit and loss account, the items to 
which he wished to call attention were the depreciation aud reserve 
accounts, It would be observed that the sum of $22,000 had this 
year been writt-n off freehold and leasehold property, plant, 
machinery, etc., as against £21,000 in the previous year but ia 
addition to depreciation they had written cff a further £8 5CO placed 
to special rese: ve account, which sum had been transferred as last year, 
it being thought, under all the circumstances, prudent to do so. They 
had also transferred the usual amount of £5,030 to the debenture 
redemption account, which fund now amounted to £20000. After 
p'ovidiog these-sums and haviog paid the debenture interest and pre- 
ference dividend, as well as the interim dividend on the ordinary 
shares, there remained a sum of £30,439 available for distribution, 
and, as appeared from the report, the payment of a further dividend 
on the orainary shares was recommended of 4 per cent., making, with 
the interim dividend already paid, a total of 8 per cent, for the year, 
which would leave a balance of £10,459 to be carried forward, as against 
£7,114 carried forward last year. He thought he was safe in saying 
that the balance-sheet as a whole would compare very favourably 
with those of other companies engaged in the same line of business, 
As to other items in the balance sheet, it would ba seen that there 
had been during the past year an increase in the capital expenditure 
of £14 475 only, This was necessary to provide new machinery, etc., 
and was only authorised after very careful consideration. and being 
satisfied that such expenditure was just fied with the view of extending 
the Company's business as far as possible, At the same time this 
figare showed a diminution compared with several years past, The 
result, after deducting depreciation, showed a total in the balance- 
sheet of £462 686, as against £470,210 last year, being a decrease of 
£97,524. Is might be as well to remark, ia reference to those figures, 
that their freehold and leasehold property, machinery, eto., taken 
alt-gsther had been well depreciated, no less a sum than £149,000 
having been written «ff since the reconstruction of the Company in 
1987. Ia addition to that since the amalgamation in 1902 they had 
put to special reserve £35,C0), and to the debenture redemption fund 
£20.000, and had also increased the amount carried forward by £8,000, 
all out of profits, 
After some discussion, the resolution was unanimously carried, 


PERTH ELECTRIC TRAMWAYS. 


_ Mr. ALLEN STONEHAM, presiding at the annual meeting of this 
Compavy, said that iu 1972, when 17 miles were completed, the profit 
was £20,992, or £1,211 per mile, but since then the system had been 
extended to 22 miles, and the profits had increased to £32,041, or 
£1 545 per mile, Keferring to the question of competition wich motor 
omnibuses, the chairman taid that no one who knew anything about 
the work of electrio tramways feared competition of motor omnibuses. 
As feeders to railways and tramways they would be successfal, and it 
had yet to be learned how they would answer under the favourable 
conditions of London, The building of the Perth and Kalgoorlie 
trams would cost £500 000. Of than amount £200,000 was for labour, 
The contractors savea £20 (00 on their contracts by going to Germany 
and America, and the British woiking-man lost £200,000 in labour. 
The report was adopted, ' 


LANCASHIRE UNITED TRAMWAYS. 


The statutory meeting of this Company was held at Liverpool on 
Saturday last, The Hon. ARTHUR STANLEY, M.P., presided, and 
said the transfer of the undert.k ag from the original company had 
been effested by a preponderating vote of the shareholders and at a 
cost of about £4,000. The agreement with the St. Helens company 
was expected to go through during the week, and the issue to take 
place on March 51, 


NATIONAL ELECTRIC CONSTRUCTION. 


The report for 1905, to be submitted at the meeting on the 4h 
prox., stares that the gross profit for the period under review has 
been £52,557, and after deducting expenses of adminis'ration, 
allowances on contracts, cte., there remains a balance of £23,585. 
The directors propose to place to reserve £6 500, reserve to cover 
doubtfal debts, etc., £1,0C0 depreciation £6,184, and after paying a 
dividend at the rate of 7 per cent. per annum, there remains to be 
carried forward £1,271. Adivicend of 6 per cent, having been earned 
on the rubser beo shares for two consecutive years, the vendors’ shares 
now rank pari passu with the ordinary shares, 30 that there is now 
only one class of shares, The directors in iheir last report stated that 
they looked upon the Company's holding in the Musselburgh Oon- 
struction Syndicate as a valuable asset, That investment is now repre- 
sented by debentures. preference shares, and ordinary shares, sll fully 
paid, in the Musselburgh and District Electric Light and Traction 
Oo., and the profit from the first half-year’s working of that 
company was sufficient to pay debenture interest and preference 
share dividend after placing a substantial amount to reserve, The 
ordina y shares are not valued in the present accounts, The progress 
of the electric light andertakings at Bo'ness and Oarnarvon has been 
satisfactory, Ia the former town 7,340 8-c.p. lamps or their equiva- 
lent were connected at March 15, 1906, and in the latter town 4,000 
8-c.p. lamps or their equivalent, Daring the year under review con- 
tracts for the construction and equipment of tramways between 
Rotherham and Mexborough, and at Torquay, were se.ured, and the 
work is well in hand. The Company has taken a financial interest 
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in both undertakings, and the directors consider that these invest. 
ments will also result in profit to the shareholders, During the year 
19.500 ordinary shares of £1 each were allotted, of which, however, 
only 4,300 rank for dividend out of the year’s profits, The directors 
being satisfied that farther capital can be profitably employed by the 
Company, have decided to make an issue of 31 270 ordinary shares of 
£1 each at par, and to cffer them in the first instance to the share- 
holders in proportion to their hold ngs, Mc. R, Stewart Bain resigned 
his seat on the Board during the year, and Mr, J, Oarr Saunders was 
elected to fill the vacancy. 


BRUSH ELECTRICAL ENGINEERING. 


The report of this Company for 1905, to be presented at the meeting 
on the 3rd proximo, shows a gross proto of £85,051. General charges, 
maintenance, interest on debenture stock, and £6 835 carried to depre- 
ciation reserve fund absorb £50 331, leaving a net profit of £34,719. 
The directors now recommend a dividend at the rate of 24 per cent, 
per annum on ordinary shares; interest payable on loan of £30,740 
from the British Electric Traction Oo., £769; to general reserve tand, 
£7,550, leaving to be carried forward £3,114, 93, 2d. The deprecia- 
tion reserve fund will then stand at £52,000, and the general reserve 
fund at £24,000. The sum of £6,491 has been expended on necessary 
additions to plant and buildings during the year. Further extensions 
are now in progress which, when completed, will add greatly to the 
Company's manufacturing facilities at a relatively small outlay, The 
arrang»ments for the formation of a separate company to acquire the 
electric supply and tramways undertaking at Bombay refeired to in 
the last report have been concluded during the year, and the Oom- 
pany’s interest therein has been disposed of on satisfactory terms, 
Important contracts for  power-house plant and  elestrie bram- 
way rolling-stock for this undertaking are now in course of 
execution by the Company. The works output for the year has been 
the largest in the history of the Company, and the general turnover of 
the contracting and other departments of the Company's business has 
also been satisfactory. There has been a gratifying increase in the 
demand for the Oompany’s steam-turbines and reciprocating engines 
directly coupled to electric generators for lighting, power, and traction 
purposes, Ja connection with rolling-stock for main-line railways, 
valuable contracts have been secured, The director look for a large 
extension of the Company’s business in this direction, both as regards 
p»ssenger coaches and in the construction of self-discharging steel 
goods wagons of high capacity. Ia view of the rapid development of 
the motor omnibus industry the Company has assisted to form, and 
rebains a large interest in, the British Ausomo rile Development Oo., 
an undertaking having for its primary o j co the production of road 
motor vehicles for passenger and goods traffic, The works of this 
undertaking adj in the Company's main works at Loughborough, and 
an agreement has been entered into by which the Company will manu: 
facture the body work r+ quired for the vehicles, Iovis hoped that by 
close co-operation on these lines mutually satisfactory results will be 
achieved, 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMW AYS, 


The report for 1905 to be submitted to the meeting on the 5th prox., 
shows to'al recepts £182,301, an increase of £10,935, and expendi: 
tore £106 505 an increase of £13,051, leaving a credis balance of 
£75,798, a decrease of £2 115, To this must be adied the amount 
brought forward from 1904, £2,086, making an available balance to 
credit of revenue account of £77 884, From this must be deducted 
debe: ture interest, £25 202 ; amount carried to renewals fund, £9 000; 
sinki: g fund for redemption of debenture capital, £2 500 ; 1n.eress on 
sinking fund and premium on purchase of £4 500 5 per cent, deben- 
ture stock, £557, leaving a balance of £40,625. The 6 per cent, 
dividend on the “A” and '' B" preference shares absorbs £20,250, 
and the directors now recommend a dividend on the ordinary shares 
of 33, per share, or 3 per cent, per annum, absorbing £15,000, and 
leaving a balance of £5 575 to be carried forward, 


BROMLEY (KENT) ELECTRIC LIGHT AND POWER, 


The direstors’ report for the year ended Dec, 31 states that the 
progress made by the Company during the year has been satisfactory, 
the lamp connections having increased from 56,198 to 64,957, The 
sale of current has increased from £11,566 to £12 485, There isa 
profit of £8.782, and after adding the sum brought forward and 
allowing for debenture and loan interest and trustees’ fees, the 
amount available for dividend is £6,938. The directora recommend 
the psyment of a dividend for the last half-year at the rate ot 7 per 
cent. per annum (making a total dividend of 54 per cent, for the 
year), and that £24,039, 12s. 8d. be placed to reserve, making with 
the amount received in premiums, £2,400, leaving a balance of £48 
to be carried forward to the next account, 


FOLKESTONE ELECTRICITY SUPPLY. 


The report, to be presented to the meeting at Folkestone to-day 
(30th inst.), states that up to D:c, 31, 1904, the equivalent of 64,915 
8c,p. lamps was being supplied, whilst up to Dac, 31, 1905, the 
equivalent of 76,937 8 c.p. lamps was being supplied. The accounts 
show a profib on revenue of 9 600, which, with profits on installation 
work, etc., and £308 brought forward, and after allowing for interest 
on debenture stock, dividend on preference shares and bank charges, 
etc , and carrying the sum of £1,500 to the depreciation fund, there 
is a net balance for distribution, after allowing for the interim 
dividend at the rate of 4 per cent, per annum already paid, of 
£1,915, The directors now recommend a dividend at the rate of 
7 per cent, for the half-year (making 54 per cent, for the year), 


which will require £1,750, thus leaving a balance of £160, which 
18 proposed to carry forward. A very large increase over the 
figures for previous years has occurred under the head of rates aud 
taxes, This is in consequence of the Company's assessments having 
been increased during the year, Notice of appeal has been given by 
the Company »gsinst these assessments, but the appeals have nob yet 
been heard, The balence of the Hythe temporary lighting suspense 
account has been written off from the net revenue account, A further 
issue of £25,000 44 per cent. first debenture stock has been made during 
the year at 2 per cent. premium ; the amount of premium received, less 
the expenses on the ieane, has been credited to a debenture premium 
reserve fund. It is proposed shortly to make a further issue of 44 per 
cent. debenture stock, to rank with the £75 000 first debenture stock 
already issued, This stock will be offsred in the first place to the 
shareholders and stockholders of the Company, Fall particulars will 
be given in due course. A Stock Exchange quotation has been granted 
1n respect of the £50,000 5 per cent. preference shares of the Oom- 
pany. A Bill promoted by the Company in connection with the supply 
of energy to the borovgh of Hythe and the urban district of Sandgate 
ig now pending in Parhament, 


CHISWICK ELECTRIC SUPPLY. 


. The report for 1905 states that the progress made by the Corpora- 
tion's undertakings in OCh:wick and Aberystwyth continues to be 
satisfactory, During the year £6,554 h-s been expended on capital 
account for machinery, mains free wiring, ete. At Chiswick, at the 
end of 1905, the equivalent of 36,214 lamps of 8 c.p was connected to 
the mains, as compared with 29,658 at the end of 1904, At Aberyst. 
wy'h tbe «quivalent of 15,615 lamps was »onnected, as compared with 
11,902 in 1904. The total profit made by the Corporation for the year 
amounted to 85.726. Oat of this sum interest on debentures amount- 
ing to £2,126 has been paid, and £332 has beca carried to depreciation 
reserve account, leaving a balance of £3 267 to credit of net revenue 
account This the directors propose to apply to payment of a dividend 
on the ordinary shares of 54 per cent, for the year, 


POTTERIES ELECTRIC TRACTION. 


The report for the year ended Dec. 31, 1905, submitted at the 
meeting on the 28th inst., stat-d that the gross receipts for the year 
had amounted to £104,479. After deducting all expenses charg »able 
to revenue, including repairs snd maintenance and debenture interest, 
there remained a profit of £27 502. To this had to be added £472 
brought forward from tbe previous account, making an available 
balance of £27,774. The directors proposed to transfer to credit 


of depreciation and reserve fund £5000, to pay a dividend on 


the ordinary shares of 4 cent., and to carry forward £724. 


There had been expended on cspital account during the year 
an amount of £9,262 for construction and equipment of three 


short extensions amounting in all to one mite the purchase 
of two motor omnibuses, and in general additions to the Oom- 
psny's plant. The Adderley Green, Sneyd Green, and Hanford 
Bridge extensions were only opened for traffic during November last, 
and, therefore, the traffic receipts for the year were not materially 
affscted by the results. The net profit in the parcels delivery depart- 
ment of the Oompany’s undertaking continued to show an increase, 
Owing to the ateitude of certain local authorities the directors had 
decided to abandon for the present their scheme for the transportation 
of minerals and heavy goods, During the part year the North Staf- 
fordshire Railway applied for powers under the Light Railways Ast 
to work for passenger traffic certain of their mineral lines in the 
district, So far as these directly competed with this Company's 
gystem, the directors were successful in opposing the railway company's 
application. 


BRITISH ELECTRIC TRANSFORMER. 


The directors’ report for 1905, presented at the meeting on the 
29th inst,, showed that, after paying all manufacturing costs sni 
expenses of administration, there remained a net profit of £10 228, 
which. with the amount brovght forward from last year—namejy, 
£2 462—made a total available balance of £12 690. The directors 
proposed to place to depreciation reserve £1 5.0, reserve faad £2 000, 
preliminary expenses written off £1,500, and, after paying a dividen : 
of 74 per cent, on the ordinary shares, there remained to be carried 


forward a balance of £794. 


ANGLO-ARGENTINE TRAMWAYS. 


The balance at credit of the net revenue account on Dac. 31, 1905, 
including £5 922 brought forward from 1904, and after deducting 
£50 (00. which has been carried to depreciation renewal funds, was 
£261,538. The directors now recommend a final dividend on the 
ordinary shares of 51, per share, makiag 8s, per share, or 8 per cent, 
for the year, carrying forward £10 214. 


NEW COMPANIES REGISTERED, 


Zedecco Batteries, Limited,—Registered Marsh 16, Oapital, 
£2,605 in $2 500 ‘‘A” shares of £1 each and 200 '"B" shares«f 
61. each. O' ject: to arquire certeia existing inveations relating to 
galvanic cells known as Z:decco accumulators ; to adopt au agreement 
with A. L. Lambert, and to carry on the business of electricians, 
engineers, suppliers of electricity, manufacturers of and dealers in 
electric batteries, etc. No initial public issue, Registered office: 
6, Throgmorton-avenue, E.O, v 
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Puniaub Electric Traction Co , Limited.— Registered March 15. 


Capital, £5 000, in 4 991 shares of £1 each and 180 shares of ls, 
ea^h. O jact: to carry on in Inda or elsewhere the business of 
tramway, railway, omnibus and van proprietors. carriers of passengers 
and gonds, suppliers of electricity for light, heat, motive power and 
other ru-poses, eto, | 


N > initial publi- issue, 
Ludlow Electric Light Co —Registerel Marsh 17 by Jordan 


and Sons, 120. Chancery-lane, W.QOQ, Canita!, £8 0000 in £1 shares (4,000 
4 per cent, cumulative preferer c»). 


Ohj-cta: to acquire the rights 
and powers of W. Norton under the Ludlew Electric Lighting 
Order, 1905 and to adopt agreements (1) with W, Norton aud (2) 
between W. H Murston and C. B. Marston of the one part and W, 
Norton of the other part, for a lease of a site for generating works, 
Minimum cash subscription, £1,000. Registered office: 14, Corve- 
street, Ludlow, Salop. 
Liens Registered. 

Lancashire United Tramways, Limited.—A debenture, dated 
March 14, 1906, to se ure £20 346. 10s. 44., has been registered, 
Property charged : the company’s undertaking aud property, present ` 
and future, including uncalled capital. Holders: Parr’s Bank, 
Limited, 4 Partholomew-lave E C, 

Anglo-Mexican Electric Co,, Limited, London. E C.—Trust 
deed registered March 21 for a series ^f £330 000 debentures, 
Trustees: Sir W, D Pearson Bart., of 16, Carlton House-terrace, W., 
and O. G. Hyde. of 75 Gloueeater-terrace, W, 

Empire Electric Light and Power Co, Limited, Londor, 
W C.—Dcbenture registered M rch 21 f r £6 200. Holder: H. L, 
Melville, of 54 Lombard-strees E.O Secured on the lands, bu ld- 
ings, machinery, works, and the lighting and tramway orders and 
Acte, together with the undertaking, goodwill, and all the other agsete, 
including the uncalled capital. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Bedford.—Tenders are to invited for the supply of 220 yards 
of rubber insulated lead-covered and armoured cable, 

Salford. -Tenders are invited for the erection of storerooms and 
pump-house at the electricity station, Tenders by April 9. 

Huelva (Spain) —The Harbour Board invite tenders for eight 
eleevie cranes. Direccion de Obras del Puerto. Tenders by June 15. 

Zaryzyn (Russta).—The Stadtverwaltung invite c ffsrs for the con- 
ression to instal and work the electric supply for lighting and tramway 
pur poses, 

Leeds.—The Electricity Committee invite tenders for one or two 
se 8 of electric generating and condensing plant, Tenders by 10 a.m. 
on Ap il 9. 

Glasgow. — Tenders are invited far annual supplies for the O^rpora- 
tion tr.m ways. Apply, General Manager, 46, Baih-street, Tenders 
by April 3. 

Stoke-on-Trent.—The Corporation invite tenders for electricity 
meters, Forms, £2. 2s, Tenders to the Borough Electrical Eogineer 
by March 51. 

Tarragona —The Harbour Board invite tenders for a mator launch, 
driven either by electricity petrol, or steam, Direccion de Obras del 
Puerto, Tenders by April 22. 

Leyton —The Urban District Council invite tenders for a traction 
switchboard for the generating station. Apply to the Electrical 
Eagineer, Tenders by April 9. 

Alost,—The Municipality invite tenders for the public lighting 
installation, Particulars, etc., may be obtained from the Secretaire 
Communal, Tenders by March 31. | 

Madrid.—Tenders are invited for the construction of au electric 
tramway. Guarantee, £140. Tenders to the Direccion-General de 
Ob as Publicas, Madrid, by April 5, 

Dover —The Corporation invite tenders for the supply of one 
rectangular pattern surface condenser and one Elwards a'r pump, with 
requisite valves Tenders by April 2. 

Barcelona (Spain).—Offars are invited for acquiring a tramway 
concession for a perod of 60 years. Direccion-General de Obras, 
Pablicas Madrid, Off:ra hy March 31. 

Madrid —The Public Works Department invite offers for the con« 
cegiton to instal and work an electric tramway from La Carida to 
Rsmona, dela Precilla. Tenders by May 21. 

Cairo.— The Director-General of Ports and Ligh'houses invites 
tenders for carrying out an electric light installation on board H.M 8, 

' Aida” st Alexandria, Tenders by April 30, 

Johannesburg. —The T wo Council invite tenders for the supply, 
free ab their «tores, of 350 street lamp fixtings, 50 stays, and 600ft, 
gas barre] T-nders to the Town Clerk by Mar-h 31. 

Caen (France).—The P:é‘ecture at Oaen invite cífora for laying 
and working a tramway system by m:chanical means. Offre are to 
be made to the P éfecture du O-1lvados, Osen. Tenders by June 1. 

Salford.- Tae Oorroration E ectricity Department invite tenders 
for tie supply of a 750 kw steam turbo ganerator aud condersing 
plant Apply, the Borou 'h Elect-ica! Eagipeer. T-nders by Apnl 21. 

Walsall —Tenders sre invited for 520.h. p. high-speed steam-engine, 
350 kw, high-pressure contiruous-current dynamo, hich-pres-u‘e 
feeder cables, low-tension distributors, and pilot wires, Tsnders by 
March 30. ! 

Belfast.—Ths Corporation Tcamwey:3 and E eetricity Department 
invite eaders for eanveying plaat for oval and a h buakers and chaia- 
gate mechanical stokera, Apply, City H.eotrical Engineer, Tenderg 
by April 16, ad ete: | 
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Madrid.— Offers are invited for the concession to construct and 
work one tramway in Bilbao and two in San Sebastian, Apply 
Ministerio de Fomento, Direccion de Obras Publicas, Madrid. Tenders 
by April 15. 

Luxemburg.—-Tenders are invited for supplying electricity to the 
town for hgh ing and tramway purposes. Fall particulars may be 
obtained from the Collage des bourgmestre et échevins, Luxemburg. 
Tenders by June 1, | 

Sunderland,—The Corporation invite tenders for the supply and 
erection of steam, exhaust, and other pipes in connection with the 
extension of their Hylton-road electricity station, Tenders by April 4. 
See advertisement in last issue. | 

Greenock,—The Hospital Board invite tenders for electric lighting, 
electric lift, and telephones and electric bells for new combination 
hospital in course of erection at Gateside, Inverkip-road, Greenock, 
Tenders by 11 a.m, on April 6. 


Hackney.—The Borough Council invite tenders for condensing 
water-sipply wo*ks for the electricity station. Specifications may be 
obtained from Mr, R. Hammond, 64, Victoria-street, Westminster, 
S.W., on payment of £5. Tenders by April 5, 


Sunderland.—The Oorporation invites tenders for one 750-kw. 
triple-expansion engine direct coupled to three-phase generator 5,000 
volts, with exciter, one 300-kw. static transformer, and two portable 
air-compressors, Tenders by noon on March 30, 


Manchester.—The Tramways Committee invite tenders for the 
supply of steel girder tramrails, steel tiebars, etc. Tenders are to be 
addressed to the Ohairman of the Tramways Committee. 55, Piccadilly, 
Manchester, and must be received by 5 p.m. on April 9, 


' Brussels, — Tenders are invited for the constiuction and supply of 
a boiler for the Post Office at Namur station. Apply M. J. Gody, 
di-esteur de service des batiments. l'hótel central des postes et des té.é: 
graphes, place de la Monnaie, Brussels, "Tenders by April 14, 


Wallasey.—The U:ban District Council invite tenders for an 
extension to the engine aud boiler house at the generating station, the 
supply and delivery on seat of new boilers, also a 500 kw, steam-driven 
single-phase alternator, Tenders by noon on April 18, See advertise- 
ment ia last issue, 

Chester.—The Corporation invite tenders for the construction, 
alteration, and electrical and general equipment of tramways, and new 
length of track in car-shed. Specifications, etc., may be inspected on 


for the Pallion sub-station. 
50 periods, the alternating-current voltage being 5,000 and the 


Huddersfield.—Tenders for additional plant at the power station 
have been accepted as follows: Cole, Marchant, and Morley, Bradford, 
engine ; British Westinghouse Oo., Manchester, dynamo, 

Cardiff —The Corporation have accepted the tenher of Balcke and 
Qo., London, at £2,440. 5s., for supply of cooling towers, electrically- 
driven pumps, pipework, etc., for the Roath power station. 

Admiralty Orders —The Lords Ocmmissioners of the Admiralty 
have just placed with the British Thomson-Houston Co., of Rugby, 
an order fur five 5-h.p., ten 10 h.p., and two 50-h.p, motors and 
rheostats for use in the Chatham Dockyards. 

Shanghai.—Messrs, Bruce Peebles and Oo, have received from 
Messrs. C, A. Parsons an order for an 800-kw., 2 000-volt, 50-period, 
single-phase, turbo-type alternator for the Shanghai Municipslity. 
This machine runs at 1,500 revs., and the order includes direct- 
coupled exciter, - 

Sunderland, —Messrs, Bruce Peebles and Oo. have secured the 
order from the Sunderland Corporation for a 250-kw. motor-generator 
This machine runs at 500 r.p.m. and 


continuous-current 250. Mc 
Recent Contraets.—The Brush Electrical Engineering Co. have 


recently received the following contracts: Sunderland Corporation 
tramways (per British Westinghouse Co.), six double-deck car bodies 
with top covers ; Metropolitan Electric Tramways Oo., 10 double-deck 
bogie car bodies; Lancashire United Tramways (per B.T.H. Co.), 
14 double-deck car bodies with top covers and four-wheel standard 
trucks, and 10 additional trucks ; Pheeaix Merthyr Coal Co., 80-kw. 
dynamo, 


Sunderland.—The Corporation have accepted the following tenders : 


Concentric Condensers Limited, Northumberland chambers, 25. North- 
umberland-avenue, W.O., surface condenser; Nichols Bros., Oakwell- 
gate, Gateshead-on-Tyne, feed pump; Balcke and On., 27, Olement's- 
lane, Lombard-street, E O., wooden cooling tower; Cleveland Bridge 
and Engineeiug Co., Darlington, coal bunkers, etc.; also the tender 
of the British Westinghouse Electric and Manufacturing Co., Man- 
chester, for the supply cf six vestibule cars, double-deck, top-cover 
type, with approved radial trucks, 


Mussoorio. —The following tenders have been received in connection 


with ihe Mussoorie hydro-elestric and waterworks scheme : 


Without power pipes, 


Johnson and Phillips ....—..- se ems vs ee oant ome o cs nm ntm wes mt om co em 15.060 


and after March 12 on application to the City Surveyor or the City | Brush Electrical Eagineering Co. ............... Mile ue ixi. JO DOU 
Electrical Engineer on payment of £3. 53, Tenders to Mr. J, H. | Gavin, Jones aud Son .......... ese — re simae. 13 612 
Dickson, town clerk, by March 31, Barn and Oseaan AE E AN ETERN T 13 994 
Sydney (N.S W.).—The Council invite tenders for the supply and | Bruce Peebles and Co. (accepted) ......ceeessssersecmemocrseerne 14 585 
erectiun of (A) boilers, automatic stokers, pipework, etc.; (B) turbo- | Lahmoyer H'ectrical Co. ......—.. cesse m. 14 482 
alterna'or, sub-station mach'nery, switchboards, ete. Corditionsmay | Bombay Electric Oo, ....... eene soluiieatane auus 14,808 
be obtained from Messrs, Preece and Oardew, 8, Qu2en Anne’s-gate, | Klburn and Oo. .... nenne eme mnn 15,162 
Westminster, on deposit of £5, 5s , which will be returned on receipt | Jessop and Oo, .......—.. ence sos emsou eee mm rms» 15 457 
of a bona fice tender, Tenders by May 7. Siemens Bros, and Co,............ sese — — 10122 
Aston.— The Guardians invite tenders for a complete telephone | Crompton and Oo............—..—.....—.....- fe visite nen shone Sa NOR 16.166 
installation to connect the various blocks of buildings forming thar | O. Steel aad Co. .......— eue EIKER ^» 16,199 
workhouse at Gravelly hill, Birmingham, Piavs and specifications | S hroder, Smidt, and Oo, niens sese 16 206 
may be seen and f rms of tender obtained at the office of the consuls. | R- Hotz sesse - eem Resumes 16 448 
ing electrical engineer, Mr. W. H. Whitehouse, M IER. 374 |K ymerand Oo. ..........—.—..—. vus LU nee = 17,168 
Waterloo-street, Birmitgiam, Tenders must be received by ihe | 8. Á' derson ............. OE UPHEAE Niensonesese stu ee ds qut euo pote 18 906 
Clerk to the Guardians not later than April 2, Greaves, Cotton, and Oo. ........... KOESEUS tad HR EUL Cede RO UEM Spurs 18 846 
Nottingham — The City Oouncil invite tenders for supply and a7 With power pipes, 
deiivery cf steel girder tramra:le, tramw:y poles and fiwuxgs, and | Johnson and Phillips ...- «eurem 20,960 
granite setts, Contract No. 1 will comprise the supp'y and de ivery | Brush El-ctrical Hogineoring Oo, ........... esse mee ee 21 033 
of 460 tons of steel t'a nrails and 21 tors of fisholates : Uontract No. 2 | G vin. Jones and Son ......., dac C MD cis 20,737 
will comprise the eupply and delivery of 250 tramway poles and | Barn end OO. sarorsnrrrsemrrrsrntverversesraemnsmsrimsmreereerserscen 17,962 
fittings ; Contract) No. 3 will comp‘ise the supply and delivery of | Bruce Perblee and Co... eene 22,595 
m d din, by Sin. granite setts. Tenders to the Town Clerk ae ene Dos seen an 2 
y March 31, and On arnee a A A ATR ; 
Christiania,—The Commercial Intelligence Brauch of the Board ea og Dd Ce thd ype het ete NU ae sis 
of Trade have received from the Ac'iog British Oonsul-General at | G,ompton and Co................ Lt “99.079 
Christiania a notification to the effect that tenders will be received in | o Steel HE PO HAEC GM cee! eta ee ke 25 508 
Ohristianis, not later than ő p.m. on April 6, by the Norwegian State | Schroder, Smidt, and Co. Loon 23 19) 
Railway Authorities for the supply of the following telegraph | p. got, Seite ay EAD HOMO gee ek 929 143 
materials: 40.000 kilos of galvanised iron wire of 4mm. diameter, | Kaymor and Co. ............ ONDE PN C M OS Vn 219.6 
6,000 kilos of galvanised iron wire of 5mm. diameter, 4,100 large | g on ism MELDE HORN EOM LU 96 906 
insulators, 8,400 small insulators, 450 kilos of hackied hemp | Gro v.g, Cotton. and Co... 95 146 
("hegle& hamp”). H.M. Oonsul.General encloses copies (in Nor- : JO DM S IN DEDI M MN 


wegian) of specifications. conditions, drawings (two), ete., which may 
be seen at the offices of the Commercial Jatelligence Branch of the 
Board of Trade, 75, Basivghall-st/e«t, London. E.O. Copies of these 
documents may be obtained ab a cost of 50 ore (about 7d.) per 
drawing required, from S'atsbanernes Hoved&asserer, No, 1, Jern- 
banetervet, Ohristiania. N te.— Apart from the usual custom duties, 
a preference of from 10 to 15 per cent, is given to Norwegian manu- 
facturers, Ia all cases of Norwegian Government contracts it is 
obligatory that a resident agent should act for tenderers not residing 
in Norway, and be responsible to the Government, but it is not 
necessary for the agent to be a Norwegian firm, 


RESULTS OF TENDERS. 


 Bray.—The Urba» District Coancil have accepted the tender of the 
Bron Insulatei and He sby Cables, at £45. 143., for cable for new 
road, 


Poplar,—The Poplar and Stepney Sick Asylum Board have accepted 
the tevder of Pyle and Ov, for electrical supplies, in place of that of 
Mr. E Roberts, | | 


West Ham,—The Electric Light and Tramways Oommittee recom: 


mend the acceptance of the tender of the General Electric Oo., at 


£1,190, for the supply of a motor-generator, : 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Hastings —The Town Oouncil propose borrowing £4,500 for exten- 
sions to mains, eto. 

Penrith —The Urban Council have asked the Board of Trade not 
to revoke the electric lighting order, |... |... . 

Electrical Supplies.—The D.P. Bittery Co, have secured the 
order for 280 L. L. 19-plate cells for Newmarket central station, 

Stock Exchange Notices,—March 15 Rangoon Electric Tramway 
and Buppiy £50 per cent, on 44 per cent, first mortgage debenture 
stock. . 

Aylesbury.—The Urban District Oouncil have accepted as satis- 
factory the draft electric lighting provisional order as approved by the 
Board of Trade, | 

Fiume (Austria)—The Municipality propose to establish an 
electric generating station. The coat of this installation is valued at 
2,200,000 kronen, PS SEER” o m. 


Bristol —The City Electrical Committee have decided to make 
extensions of the mains in Trelawney-road, Henlesze road, Maudlin- 
street, and Portland-square. 


Colwyn Bay.—The Local Government Board purpose holding an 
. Inquiry on April 5 into the application of the Council for permission to 
borrow £9,500 for electric lighting purposes. — 


Winchester,—The directors of the Winshester Electric Light and 
Power Oo, have received sauction from the shareholders to make their 
customary donation of £2. 2s, to the hospital, 


" Bargoed.—At a meeting of the Gilfach Ohamber of Trade on 
Monday, called to discuss the Gellygaer District Council’s scheme for 
electric lighting, it was decided to oppose the scheme. 


Harris, Lee, and Co.—One of the directors of this firm (Mr. R. T. 
Botting) will be visiting the London office, 165, Qaeen Victoria-street, 
at the end of the month, and may be seen by appointment. 


Cablemakers' Association.—Mesers, Johnson and Phillips have 
been elected members of the Osblemakers’ Association, and their 
standard wires will in future bear the official labels authorised by that 
association. 

Lincoln.—The City Council having applied for sanction to borrow 
£215,000 for the electric lighting undertaking, have been notified that 
a Local Government Board inquiry will be held with respect thereto 
on April 4, — | 

PPartnership.—According to the London Gazette, the partnership 
between O. E. Oarr Button and G. H, Oarringtop, carrying on business 
as electrical engineers at 31, High-street, Orewe, has been dissolved by 
mutual consent, 

Islington,—The Lightirg Committee are recommending the 
Council to adopt a reduced tariff of charges—viz., 344. per unit for 
lighting and 1d. per unit for power, with a special rate of 3d. per unit 
for public institutions, eto. 


Cheap Telephones.—Cheap municipal telephones in Brighton, 
Portsmcuth, Swansea, Hull, and Glasgow are threatened. The Post 
Office and the National Telephone Company are negotiating for the 
purchase of the system in each town, 


Portsmouth.—The Local Government Board have held an inquiry 
into the proposal to borrow £24,000 for the purpose of electric lighting 
work in the borough. There was no otjection taken to the granting 
of the desired loan by the ratepayers. 


South Lancashire.—Projects are mooted for the building of three 
or four generating stations in the neighbourhoods of Swinton and 
Walkdep, and for important developments at existing ones ab 
Outwood, Radoliffs, and at Howe Bridge, Atherton. 


Wigan,—The Electric Light Committee have decided that the con- 
tract for the supply of 10,000 tons of firing slack. to be delivered at 
the electricity station, shall be divided between Messrs, Pearson and 
Knowles, Garswood Coal and Iron Oo., and Brynn Hall Colliery Co, 


Llanelly.—The Urban District Council made an application some 
time ago to the Local Government Board for sanction to borrow £6,000 
for electric Jighting and notice was received on Saturday that Mr, 
fee M.A., M I C. E,, will conduct an inquiry at the town hall on 

pH o, 

Underground Telegraphs,—The Postmaster-General states that 
the laying of ‘he cable between London and Giaeg»w has now been 
completed. S me testing work has still to be done by the engineers, 
but it is expected that the cable will be in working order by the 
ólst inst. 

Huddersfield, —The Electricity Committee repnrt& an increase in 
the number of consumers during February of 12, and in the number of 
lamps connected of 2,206. A special sub-committee of the Council 
has been appointed to consider and make recommendations regarding 
charges for motive power, 

Cardiff —The Local Government Board have held an enquiry con- 
cerning the application by the Gellygaer and Rhigss Rural District 
Uouncil for a provisional order empowering them to supply electric 
light for public lighting and for private consumption. Opposition 
was Offered by several gas companies in the district. | 


Richmond (Yorks) —The mayor has received a letter stating that 


a petition is being extensively signed in the town in favour of intro- | 


ducing electric light, and expressing the hope that the Oouncil will 
not decide to spend any large amount of money until the petition is 
presented at the next quarterly meeting of the Council, 


Canterbury.—The Council have accepted the tender of the 
Ohloride Electrical Storage Oo., at £269, for supplying a new 
Highfield semi-automatic booster, It has been sgreed to affix the 
corporate seal to the mortgage in respect of a sum of £5,000 advancad 
by the Prudential Assurance Oo, for electric lighting purposes. 


Submarine Telephones, —Àu extension is being made at the naval 
ports ia the system of submarine telephones for connecting the 
permanent stationary vessels with offices and barracks on shore, It 
will thus be possible for the admiral to speak direct to every stationary 
ship lying out from the quays. The system will save considerable 
time, 

Buenos Ayres and Rosario Railway Co.—The directors of this 
compavy +c mmend a cividend fr the six months ended 
D c. 31, 1905, on the consolidated ordinary stock of 34 per cent., 
being at the rate of 7 per cent, per anpum, and making a dividend of 
6 per cent. for the year, and on the d«foerred stock a dividend of 6 per 
cent, for the whole of 1905. 

Eltradion Athletic Club,—The members of this club (weak) are 
open to accept engagements at cricket with clubs connected with the 
electrical industry at home, May 6, and alternace Saturdays; several 
dates open, 


Write secretary Thos, Grover, 108, Hall-road, Peckham, 


Arbroath.—The Electric Lighting Committee of the Town Council 
have agreed to recommend the Council to offer no opposition to an 
application to be made to Parliament by Mr. George Balfour's compaoy 
or a provisional order for the electric lighting of Arbroath. The com- 
mittee are to do everything in their power to assist Mr, Balfour's 


| company to successfully carry out the undertakir g. 


Rubber.—The cultivation of this article in Guayequil, at the 
Equator, continues to make steady pregress. The Handels Archiv, of 
Berlin, prints a dispatch from the German consul at this spot which 
shows that the export of this article for the year 1904 was 519,566 kg., 
as against 494 864 kg, for the year 1905. Four fiiths of this produc- 
tion wes sent to the United States, and the surplus was sent to 
Germany. 

Burnley,—On Saturday last new generating machinery, comprising 
a 750-h.p. engine and a 500 kw. dynamo, double the sze of any 
previous installation, was at the Burnley electricity works christened 
'' Race," after a member of the committee, This brings the capacity 
of the station to 2,000 kw, and 3,000 h.p., while since the opening of 
the works in 1893 the output has gone up from 32,000 to 2,800,000 
units per annum, 

Kensington.—4An offer made by the Kensington and Knightsbridge 
Electric Lighting Oo. to substitute electric for the present incan- 
descent gas lamps in the principal streets has been declined by the 
Borough Council This notwithstanding that the Counoil's lighting 
engineer estimated that there would be a saving of £100 annually, 
and the illuminating power would be 54,000 against the present 
14 000 candle. power, 

Chepstow.—The annual tenders for lighting the town have been 
considered, The gas company sent in a ten Jer for lighting 27 all-night - 
lamps and 51 short-time lamps, A new phase entered into the matter 
by the electric lighting company tendering to partially light the town 
with nine all-night lamps and 18 short-time lamps, The Oouncil have 
decided to accept the electric light company’s tender for nine all-night 
lamps and the gas company’s tender for the rest of the lamps. 


Aberdeen —The annual inspection of the Corporation electricity 
works took place on Saturday last, when the memte-s of the Town 
Council, with a number of officials, visited the works at Dee Village, - 
The party were showu over the establishment under the guidanse of 
Oouncillor Kemp. Mr. Bell, and several of his assistants, and the | 
building was thoroughly inspected; extreme satisfaction being 
expressed by the members of the party with everything they saw. 


Cardiff.—The members of the Electrical and Lighting Oommittee . 
of the Oorporation have inspected the lighting of Cathays Park, and 
have also considered the estimate for the electric street-lightirg of the 
city. The proposal is to erect about 45 lamps in the park, and the com- 
mittee have decided to adhere to this proposal, snd also to adhere to - 
the estimate of £8 7F0 for generally lighting the cy for the year 
endivg March 31, 1907. The recommendations of the committee will 
proba! ly form the subj -cb of further discussion before they are submitted 
to the Council, 

Dr. Heinr. Traun and Sons. —We have received from the London 
office of ‘‘ Vuleanite " a splendidly got-up illustrated book giving the 
history of the factory, which was issued to commemorate the fifvieth 
anniversary of the founding of the firm, The celebration of this ev. nt 
took place in Hamburg on Feb. 17, the firm having invited about 4CQ . 
guests to a barquet; and afterwards about 4,000 people (workmen 
and their friends) were invited to. and present at, a concert and ba 1, 
It ^s interesting to note that S»nator De, Traun divided on that 
occasion £5,000 amongst his workmen. g 

St. Marylebone —The Electric Supply Committee of the Borough 
C uncil report that the net revenue account of the Oc uscil’s electricity 
undertaking shows for the nine months ending December last a debit 
balance of £3 264, The estimated net credit balance for the quarter 
ending the lst inst. is £4,500. The credit balance for the year 
ending March 31, 1907, is estimated at £25,528, but if as is sug. 
gested as desirable, an additional reduction in prices be made, averag- 
ing 1d. per Board of Trade unit, this balance will be diminished to 
£16,757, and the rebate to consu mers will be increased to £11,871. 


Switchgear Extensions.— Messrs, Witting, Eborall, and Oo,, of 
Temple Bar House, E.O., inform us that the Glasgow Corporation 
have placed in their hands the construction of all the additional high- 
pressure switchgear required in connection with the extensions to the 
Port Dandas power station, and amounting to nine completed and ten 
blank panels. This practically doubles the capacity of the original 
portion of the board, and the whole board when completed will control 
and distribute energy at 6,600 volts from the 5,000 kw. three-phase 
generating plante, whose total capacity will eventually be 20 000 kw. 
The value of the work already done and in hand is approximately 
£10,000, 

Bruce Peebles and Co —The third anuual general meeting of this 
compaty was held on the 28 h inst , when the report of the directors 
and balance-sheet was unanimously adopted. and the followisg dividends 
de l:ired : on the or ginal issue of prefereace shares, 7 per ceut per 
annum for the half year to Dac. 51 1905 (making 64 per cent, for the 
year), less iacome tix ; on the new issue of preference shares, 64 per 
cent, rer annum for the pe-iod from the date of their issue to D-c. 31, 
1905 (after takirg iuto account the interim divilend already paid), 
les income tax; on the ordinary shares p.r annum at the rate of 
64 per cent. for the year endiog Dec ől, 1905 less income tax. 

Rifle Match —A rifla match between the Maryl: bone R.O, and the 
Westminster R.O. took place at the Marylebone B:tha on the 21st 
inst,, when Mr, Walmsley scored the first possible Westminster has 


| scored ina match, After an interesting match the visitors scored a 


victory, by six points, the scores being as follows :— Westminster R.O, : 
Mr, J, Walmsley, 36; Mr, P, B, Lee, 34; Mr, J. G, Alexander, 33 ;- 
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Mr, W. Nash, 25; Mr. A. J. Gudgin, 32; M- V, Turner 30; Mr, 
G. T. Shrlev, 29; Mr. G Shelley 98—ttal, 254. Marylebwe RO: 
M+, Bamfiel?, 52; M: Lghtfoot, 32; Mr. A Oskenton 72; Mr. 
Matthews 52; Mr. J. Howes, 31: M-. W. T, Ling, 31; Mr. H. P, 
Dowton, 29; Mr. P, P. D wtop, 29—^«otal, 248, 


Ashton-in-Makerfield. —The Oouncil have circularised the trades- 
people and h.u-holders as to whether in the event of the Council 
establishing an electric installation they would be prepared to take 
electrical energy for lighting and power purposes, providirg the 
Council could supp'y electric current at a cost not exceeding the price 
at which the Council are at present retailing gas or at the same price 
that electrical energy is at present retailed within the borough of 
W'gin, The circulars dispatched numtered 612, and the number of 
repiies received is as follows: in favour for Jighting 39; in favour for 
power, 4; in favour for lighting. sut ject to free fittings, 2; for power, 
if permitted to hire or purchase dynamo at rate in force in Manchester, 
1; under consideration, 1 ; against, 79; no replies, 486—total, 612. 


Tramoear Brakes,—The British Westinghouse Oo. haa received an 
order from the L: ndon County Council for 534 brake equipments for 
as many cars, making in all 400 London County Council cars which 
will be equipped with the Westinghouse magnetic brake when this 
contract is completed. Is will be remembered that in the paper 
which Mr, A. L. O. Fell, chief officer of the London County Oouocil 
Tramw»ys, read before the Tramways and Light Railways Association 
in Febrnary, the sutj2ct of tramway brakes was treated mosn exhaus- 
tively, while at the same time no unqualified endorsement of any of 
the ciffirent types of brakes in use was given. A most practical 
endorsement of the Westinghouse magnetic brake has now been given 
With this order, and the Westinghouse Oo, is to be congratulated 
oa it, 

Swansea Telephones.—At a meeting of the Finance Committee 
of the Oorporation on Monday the question arose on the estimates of 
farther expenditure on the telephone system. It appears that the 
Local Government Board has been approached on the subjeot of 
borrowing money for further extensions, and that the consideration 
of the application has been deferred pendiog negotiations with the 
Government for the acquisition of the system. It was said the terms 
of the purchase would probably be a repayment of the amount expended 
on the system, and that if more were spent this would be added to 
the purchase money, The Deputy Town Olerk svd a further com- 
munication had been received from the Local Government Board re 
the borrowing, and from this it appeared that an irqairy into the 
application might now be ordered by the B ard above. 


Dumbarton.— À start has been made with the laying of the burgh 
electric tramways, This contract is in the hands of Mssre, Dick, 
K.rr. and Oo., and their rep'e.entvives have been in the town for 
some time. Itis stated that in three months’ time the layiog of the 
rsils will be completed. With regard to ‘ha introducsion of electric 
light vg and power, workmen are now busy fi:tirg machinery into the 
temporary building at the site of the propose! g aerating station on 
Bonhil road. The installati-n consists of a 50 h.p. oil eagine and 
two generators, with the requisite storage batteries, and all these will 
be in full working order in ample time to implement contracts made 
for the delivery of current at and before the May term, With r gare 
to the building of the generating station and car sheds, a large gang of 
workmen are now on the j»b, and good progress is being made, 


,Newport.—The Electricity Committee of the Corporation have 
devoted a good deal: f attention to the question of lighting the whole 
of the side streets with electricity where electric mains are laid down. 
The controversy as to whether gas or electricity is the cheaper is again 
raised, From the point of view of the Corporation it is claimed chat 
there would be a saving by the use of electricity, There are at 
the present time 200 gas lamps in streets equipped with mains that 
could be taken over, A large number of thee lamps are for incan- 
descent gas, and some are flit flame. Taking them all at the gas com- 
pany's present price. the annual payment now being made to the gas 
compauy is £650. The electricicy department cff;r to light these with 
_ half-4mpere N«nst lamps, or other equal form of lightivg, for a total 
of £575 per annum, a saving of £76 per annum for each 200 lamps. 
The cost of making the cha ge with the new type of fiviog now 
adopted is. £3 10s. complete, almost the same price as the 1ncan- 
descent ges fittings, , 

Doncaster —The Local Government Board having appr^v:d of a 
Scheme of main sewerage and sewage disposal for Bentlev-with- 
Arkeey, Doncaster, the contract for the work has been let to M «ers. 
G. Mackay and Son, contractors, Edinburgh. The works consist of 
the laying of nine miles of main sewers of cast iron and fireclay pipes, 
divided into three sscti ns each with a separate pumping station. Ib 
is proposed to pump the :ewage from a small storage tank by mans of 
centrifugal pumps actuated by electric motors, A central generating 
station 1s to be e'ested at the disposal works nea’ to Bantley, from 


which the necessary cables will be laid to the three pumping statious,. 


To deal with the nigh flow, the power will be obtsined from a storage 
battery. The motors at each pumpirg station will be started and 
stopped by means cf fl ata automaticaly operating the swit-hes, so 
that the wh le pumpivg plant will be worked from the central station, 
The works have been des gned by M -ssrs. D. Balfcur and Son, con- 
sulting engineera, of London and Neweastle-on-Tyue, and the contract 
was let at a sum below the engineers’ estimate, 


TRACTION. 


Glasgow.—Oa Monday an electric tramear collided with a fruit- 
van. i: juring two men, 

Luton,—The Council have passed a resolution authorisirg the 
borough engineer to prepare plans, report, and estimate for laying, 
equipping, and working of a system of tramways, o 


v 


Newcastle-on-Tyne.—The mayores: (Ms, J. Baxter Ellis) has 
been asked to perform the opening ceremony on the Sect:wood exten- 
sion, from the Toll Gate to Scotswood, on Friday, April 6. 


Light Railways.—The Board of Trade have sanctioned the construc. 


tion of light railways in the urban districts of Hafield and E monton 
(Middlesex), Cheshunt (Hertford), and from Blagdon to Pensford 
(Somerset). 

Abram (Lancs.),—The Wigan Corporation have given an under- 
taki! g not to go over Dover Bridge or allow anyone to j in until such 


time as the bridge was widened, the plans and specifications to be- 


approved by the Council. 
Gloucester —The estimate for the city rate submibted to the City 


Conncil on Wednesday, included 51. for the trams, to make good . 


deficiency on the working. The working of the electric tram system 
was severely criticised by many members, 


Bexley.—The Board of Trade have sanctioned the borrowing of . 


£24,710 for the repaving of the tramways track, the present basalt lava 
setts, locally termed ‘‘ pumice stone," requiring to ba replaced with 
harder and more durable material after a period extending over 
24 years. 


Southend —Although the Corporation, who own the tramways, | 


have refused to grant to the local motor-'bus company a licence to ply 
for hire within the limita of the borough, their vehicles will arrive at 
the beginning of Avril, and the work of linking up the town with the 
outlying districts will be commenced almost immediate'y afterwards, 


Rhondda.—Myr. John Smith recently held an inquiry on behalf of 
the B ard of Trade into certain matters touching the Rhondda tramway 
scheme, The inquiry took place at the Surveyors' Iostitu'e, London, 
and was conducted in private, At the conclusion of the sitting the 
commissioner announced that he would report to the Board of Trade 
in due course, 

Exeter.—The Tramways Committee are unable to recommend the 
adoption of the suggestion of the Fore-street tradesmea that certain 
alterations be made ia the running of the trams so ss to enable Fore- 
street to have through communication with St, Sidwell’s, but that 


the whole question would come under revision upon completion of the - 


Alphingten extension, 

Electrocution.— Àu assistant electrician in the employ of the 
Central London Railway was killed last week while employed in the 
electrical chamber below the “tube” railway at Notting Hill Gate 
Daceaged put his hand upon a ''live" bolt on a high-tersion switch- 
board, At the inquest the jury, in giving thair verdict, added that the 
occurrence was accic eotal, i 


Nottingham —A very successful concert on behalf of the 


Nottingham Tramway E-uployé " [stitute establishe1 at Trent Bridge : 


over two years ago for the. N «tingham Corporation tramways employés 
was held recently. A dramatic society has heen formed in conuection 
with the institute which also provides capital recreation for the men 
in the shape of indoor games, . > 


Manchester.—The dispute between the Manchester Tramways 
Committee and their employé: over the Sunday rate of wages question 
threatened at one time to cause a deadlock. The situa ion hae, 
however, been improved by the agreement of the Tramways Committee 
to eubm1t the matter in dispute to an arbitrator. We hope that the 
deliherations will resalt in restoring the old amicable feelings between 
the committee and their emplcyé s 


Belfast —The new tramcar service was inaugurated on Friday last, 
and 38 expected to be an improvement upon the old, The new service 
permits of a reduction of 52 motormen and conductors—most of these 
probationers—without increasing the hoars of the men, and this is 
equivalent to a savingof about 83 000 a year, As to sped, a rate of 
84 miles per hour is now attained. Some chang:ss have also been 
made in the routes adopted by the cars, 


` Electric Railways for Sweden.—The Swedish Government on 


Wednesday introduced a Bill in Parliament authorising a grant for 


the purchase of waterfalls beionging t» private persons with a view to 
utilising them for supplying power t» electric State railways. Ib is 
further proprs»d to empower th> Government t» expend a sum not 
exceeding 5,000 000 kroser (£277 000) to purch:s3 waterfalls which 
may be considered necessary tor working the Siate railways ia the 
immediate fature, and the purchase of which cannot be delayed without 
detriment to the State. 

London Couuty Council .—AÀmong the tenders submittsd to the 
C ucal on Tuesday, and referred to the committee for consideration 
aud report, were: for the erection of the Stamford-hill tramways car- 
shed ; for the supply and erection of hiph and low tension switchgear 
for certain of the Council's sub-stations; for the manufacture and erec- 


tion of three low-tension feeder switchboards for certain of the tramway - 


sub-stations; for the manufacture, supply, and erection of motor. 
generators at certain of tho tramways sub-stations; for the supply 
and delivery of about 65,000 tons of coal to the Greenwich generating 
Station, 

Brighouse.—At the monthly meeting of the Town Council on 
Wednesday the Law and Parliamentary Committee :eported having 
arra: ged terms with the West Y»k-hire Tramways Oo., whereby 
the threatened opposition by the Couacil to the company's proposals 
to construct tramhn: s within the borough, in connection w tn their 
scheme to connect Halifax and Huddersfield, had been withdrawn, 
Uuder the arrangement arrived at the compar y would pave all tram- 
wy lines laid in streets at present paved, would widen at their own 
cost all thoroughfares where necessary, would tike electricity ia bulk 
from the Corporation at a price agreed upon, and would give to Brig- 
house the same privileges they conceded to any other authority on the 
line of route. Is was also stated that the promoters would pay the 
reasonable costs the Corporation had been put to in the matter, The 


| agreement received the sanction of the Council, 
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West Bromwich.—At a meeting of the Town Council it was 
reported that the tramways so far had resulted in a Joss, and that the 
loss would be felt for a few more years, Even when wiped ont, they 
could not expect any profit could be looked for from the tramways 
to be available in relief of the rates, After a protracted discussion it 
. was resolved to instruct the Highways Committee to report upon the 
financial position of the tramways undertaking. 


Bradford,—The figures relating to the city tramways continue to 
increase, and up to Saturday last the total receipts were £220,096, or 
an average of 10:69d. per car mile. There is a marked decrens3 in 
last weck’s receipts on the corresponding week of 1905 on the Escles- 
hill, Stanningley, Saltaire, and Q 1eensbury routes, but the increase 
on the Wyke and Baildon Bridge routes is even more marked, while 
the receipts of the parcels department have been nearly trebled, 


Middlesex.— With reference to the arbitration in connection with 
tramway work in Lordship-lane, Wood Green, and Tottenham, the 
arbitrator ordered the County Council to bear half the cost or the 
works carried out by the Tottenham District Council, the sum to pay 
being £68. 7s, 2d, The Wood Green District Council claimed £225 
lós. 2d., and the arbitator fixed the amount chargeable to be £150 
js nt The arbitrator’s costs were £82, 193,, to be paid by the County 

ouncil, 


West Yorkshire Tramways.—The examiners of the House of 


Commons having reported that the Standing Orders had not been 
complied with in regard to the West Yorkshire Tramways Bill, the 
matter was considered recently by the Standing Orce:s Committee, 
Sir Brampton Gardon in the chair. The proceedings were private, 
but the chairman formally announced to the promoters that the com- 
mittee had allowed the orders to be dispensed with, The Bill will 
accordingly be permitted to proceed in the usual course. 


Edinburgh.—The Tramways Oommittee of the Town Council had 
an interview on Wednesday week with representatives of the syndicate 
promoting the electric tramways between Nether Liberton, Dalkeith, 
Lasswade, Rosewell, and Bonnyrigg in regard to the proposal to rua a 
line up Dalkeith-road to the Waverley Bridge. The deputation laid 
their scheme before the committee, illustrating it by plans, The com. 
mittee instructed the town clerk to communicate with the lessees of 
the city tramways, and also with the electric company, to see how 
matters might be arranged between the two companies, 


Howrah (India).—We learn from Indian Engineering that the 
usual notification appears in regard to the concession being granted to 
the Oalcutta Tramways Oo, to lay down and work an electric tramway 
system at Howrah, As thissystem will have its termini at the Howrah 
pontoon bridge, near the new Howrah railway station, on one side 
and the north and south ends—viz , at Seebpore and Goosery—on the 
Grand Trunk road, it is evident that this will result, bar accidents, 
in an immense gain to those on the other side of the Hooghly. There 
will then be only the length of the river bridge separating the Calcutta 
and Howrah systems. 


Cardiff-Penarth,—It is again proposed to construct a tramway 
between ÜDardiff and Penarth, and the promoters are approaching the 
District Council in order to gain their assent to an application to the 
Board of Trade for a provisional order which will enable the under- 
taking to proceed. The tramway will be worked by electricity, 
and will form a through route from Oard)ff competing with the 
railway company at equal fares and giving a 10 minutes’ service 
between the two towns. It is understood that satisfactory arrange- 
ments have been made in reference to the Bate private road, also as 
to crossing the bridge, and only the consent of the Penarth Council is 
required, 


Bournemouth,—A public inquiry was held on Monday by the 
Light Railway Commissioners respecting an application for an order 
for the construction of a light railway from Bournemouth t» Swansge, 
vié Branksome Park and across Poole Harbour, by means of a brioge 
of 400ft. span and 120ft. in height, The total estimated cost was 
about £200,000. Strong opposition was cffered by the Bournemouth 
and Poole Town Oounceils, the Poole Harbour Commissioners, the 
London and South-Western Railway, many other public bodies, and 
leading residents, After the hearing of tke case for the promoters, 
who stated that the line would cover about 12 miles, the Commissioners 
decided, in view of strong local opposition, that they were not jastified 
in granting the order. 


Lancashire, Electric Power Bill .—This Bill, which several 
public boaies in Lancashire, including the Darwen Council, are 
opposed to, is a Bill to enlarge the powers of the Lancashire Electric 
Power Co, so as to enable them to meet the increasing demand for the 
supply of electricity. Ib came before the examiners of the House of 
Commons on M. nday for proof of compliance with the farther Stand- 
ing Orders, The company by the Bill seek power to supply energy 
within the area of supply to (a) lighting authorities and (b) to persons 
requiring a supply for power, ‘There was no opposition at this stage. 
The examiners thereupon, after hearing the necessary formal proofs, 
decided that the further orders had been duly complied with, and 
reported the Bill for second reading. 


Leeds.— Within a comparatively short time the Leeds city tram- 
way cars wil run from Kirkstall to Horsforth, The lines are laid, 
and progress is being made with the new generating station which 
willsupply the current, Theimmediate prospect of Horsforth having 
these additional travelling facilities has apparently led the authorities 
of the surrounding districts to again consider their position, and a 
deputation from the Rawdon, Yeadon, and Guiseley District Councils 
waited upon the Leeds Tramways Oommittee, and asked them to con- 
sider the question of the extension of ths tramways from the new 
terminus at Horsforth to the three places named. After the deputa- 
tion withdrew, the committee briefly discussed the representation, and 
referred it to the Works Committee, 


& The “Live” Rail —The North E:stern Oo, have for some time 
past been experimenting with the object of minimising the dangers 
arising from the exposed third rail. The arra: g:ment consi-ts merely 
of laying limestone chips to a depth of 4in, or Sia. in plase of the 
ordinary shirg' e along the railway track, Limestone 18 a nono- 


-conductor ana so long as one foot or hand remains on the limestone 


contact with the ‘‘live” rail has no evil «ífocts. When the sto:e is 
wet, however, it becomes s mewhat of a conductor, but even then 
contact with the raised rail gives a comparatively slight shock. So 
satisfied are the engineers with the limestone that it is to be placed 
at most of the stations and sidings througa which the ‘‘live” rail rans, 


Aberdeen —A conference took place last week between the Oor- 
poration Tramways Committee and the directors of the Saburban 
Tramways Co. with a view to comiveg to an amicable arrangement in 
connection with the renewal of the agreement for running powers 
to the Suburban Co, on city lines, The members of the deputation, 
on behalf of the company, contended that the present agreement 
worked with commendable smoothness for the convenience of the 
public, and to the advantage of the Oorporation as well as the com- 
pany. They further suggested that when the agreement was come to 
it should be made to last for a term of three years. Ultimately it was 
agreed to adjourn the meeting for a week in order that the members 
may have further opportunities .of considering the proposals 
submitted, 


Liverpool,—An echo of the recent tramear accident was heard at 
the last meeting of ihe City Council. According tə the deputy- 
chairman of the Tramways Committe», Colonel von Donop, the Board 
of Trade inspector, had reported that if the brake power provided on 
the cars was in good order, as it appeared to be on the occasion of the 
accident, only ressonable care was required to prevent such au 
occurrence. In waa a matter of satisfaction to know, said the deputy- 
chairman, that in every respect their cars and «qu pment had been 
found fully up to their work, and that if the drivers were ordinarily 
carı ful, the people cf Liverpool cou'd travel in safety by all their 
tramcars, The inspector, in his report, was of opinion that the driver 
Gray entirely lost his head, and that the derailment of the car was 
doubtless facilitated by the rush of passengers to the rear end of. 
the car. 


West Ham,—The tramways manager, Mr, H, E, Blain, recom- 
menda an alteration in the brakes supplied to the new cars which 
will cost an additional sum of £5. 43. per car. [5 is estimated that 
the profit available from the tramways undertaking for the year ending 
March $1, 19.6, will amount to £15 000, and the committee are 
recommended to agree to contribute £8,000 in aid of the borough rate, 
and to trarsfer the balance of £7,000 to reserve fund, The borough 
engineer and the tramways manager have been instructed to proceed 
with the p ans for the track and overhead equipment respectively for 
the small length of tramway at Forest Gate, to be constru ted by the 
Council for the purpose of forming a junction with the Leyton Council's 
tramway undertaking, with a view of the work being completed by 
Dec. 51, 1906, in accordance with Section 45 of the Leyton Urban 
District Council Ac", 1901. 


Central London Railway,—The idea utilised for the whitewashing 
of the tunnels «t the Central London Railway was recently illustra-ed 
in the Daily News, The vehicle is an ordinary passenger coach th>t 
has been put out of traffic. The seats have been removed, ard 
contains a tank with about 600 gallons of whitewash, A pipe leads to 
an electric pump, driven by current taken direct from the third rail, 
At the rear of the car are abous 20 small rubber pipes, which radiate 
from the centre, each pipe terminating in two nczzei. Thesa ere 
connected with the electric pump. The car runs along the track at 
about four miles an hour, the pump working briskly the whole time, 
and spraying the whitewash on roof aad sides in a sufficiently thick 
and even manner, Three coats is enough, and the rapidity of the 
work, combined with the small amount of labour involved, makes the 
whitewashing of the '' tube" an extremely cheap undertaking. 


Tipton (Staffs), — The District Council have been informed by tho 
Birmingham and Midland Tramways Joint Committee that the negotia- 
tions beween the committee and the Dudley Corporation are now in 
an advanced state, but until finally completed they were unable to 
proceed with the electrification of the lines in Dudley, If the lines in 
Tipton were reconstructed and wo:ked independently of the lines in 
Dudley, the services to be run on this isolated section would in no 
way serve the requirements of the travelling publie, even if it were 
physically possible to run a service, while the cost of working would 
be out of all proportion to the receipts to be obtained. Moreover, 
there was no car-shed in Tipton, If the Council still insisted on the 
immediate electrification of these isolated lines in Tipton, they would 
instruct the contractor to commence the work at once, bub thought 
that the Council by so doing would be acting in an arbitrary and 
inconsiderate manner, The Council have called upon the company to 
proceed with the work without further delay, 


London County Council.—The new electric tramway from 
Lewisham to Uatford is now practically finished, and as soon as the 
roadway on each side has teen made up the old-style horse tramway 
will be replaced by the electric. This service will link up Lewisham 
and the wide district beyond with the present system of elecsric trams 
running from Westminster and V «uxhill to the O »elisk at Lewisham, 
The following report of the Highways Committee is of considerable 
interest: ''The Oouncil on Nov. 14 1905, accepted the tenders of the 
Western E ec:ric Co. and W. T. Glover snd Co. respectively for the 
supply of (v) high-tension electric sables and (5) low tension cables, 
feeder pillars, etc., for the Westminster to Wandsworth, etc., tram- 
waye, the Garratt Jane lines, the New Cross to Rushey Green tramways, 
the Greenwich to Biackwall Tunnel tramways, and the lines in Wool- 
wich-road and Vauxhall B idge road. We stated in our report on the 
subject that, in consequeace of the uncertain state of the copper 
marketiat that time, the tenderers had been asked to submit rates of 
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change of price a mile of cable, to be added to, or deducted from, 


their 
Were 


tenders according to the actual price of copper as orders 
given, The tenders above referred to were accepted on 


this basis, and the contract prices at that time amounted to 
£20549. 16s. and £37,860 respectively. Since the date of the 
acceptance of the tenders the market price of copper has risen 
considerab'y, and does not show any immediate sigas cf falling. Oa 
the other hand, it becomes a matter of urgency to procure the cables 
required for the electric working of the tramwaya above referred to, 
Io these circumstances, we think that the remainder of the cables, 
etc.. to be supplied by W. T. Glover and Oo. should be ordered 
without further delay, This course will involve additional expenditure 
of about £4,500, but of this sum £3,000 can be met out of the pro- 
vision of that sum included in the contract price for contingencies, 
It will, therefore, stil be necessary to obtain the sanction of the 
Oouncil to a further expenditure of £1,500, There is no provision 
for this in the estimates approved for the supply of the cables, and a 
supplemental estimate will accordingly be necessary,” 


6557, 


6559, 


6568. 


6602, 


6614, 


6632, 


6633. 


6644, 


6651. 


6675. 
6690, 


6702. 


6768. 
6803. 


6815. 


6818. 


6820. 


6838. 


69389, 


PROVISIONAL PATENTS, 1906. 


Marcu 19, 

Improvements relating to vapour electric apparatus, 
Percy Holbrook Tnomas, the Westinghouse Pateno Bureau, 
Westinghouse Bailding, Norfolk-street, S'rand, London. 
(Date applied for under Patents Act, 1901, March 30, 19C5, 
being date of application in United Sicates,) (Oomplete 
specification. ) 

Improvements in vapour electric apparatus. Peter 
Uooper Hewitt, the Westinghouse Patent bureau, Westir g- 


house Building, Norfolk-street, Strand, London.  (D.e 
applied for under Patents Act, 1901, March 29 1905, 
being date of application in United States) (Complete 


specification. ) 

Guiding support for conductors for electric lamps 
and the like, Adam Pringle, 65, Chancery-iane, London. 

Improvements in and connected with automatic econo- 
misers for electric installations. Henri Tudor, 6, Lord- 
street, Liverpool, (Complete specification. ) 

Improvements in electric circuit breakers, Samuel 
Barrett Stewart, jun., 83, Oannon-street, London, (Date 
applied for under Patents Act, 1901, March 20, 1905, being 
being date of application in United States.) (Complete 
specificatior. ) | 


Marcy 20, 
Improvements in alternating-current arc lamps. Tha 
Firm Enrich und Gratz, 57, Chabcery-lane, London. 


(Date applied for under Patents Act, 1901, Sept. 6, 1905. 
being date of application m Germany.) (Oomplete speciti- 
cation, ) 

Improvements in insulated conductors for electric 
lighting. George Davis, 15 Victoria street, Loudon, 

Improvements in or connected with the indication at 
a distance of electrical pressures in the conductors 
of electricity supply systems Arihur Bromicy Holmes, 
15, Water-street, Liverpool. (Oomplete specification.) 

Improvements in dynamo-electric machines. Mather 
and Platt, Limited, Alan E:nest Leofric Chorlton, and 
Harold Smith, Salford Ironworks, Manchester. 

Improved system of electric wiring for internal work, 
Herbert James Read, Ohalfont, Stanhope-road, Sc. Albans. 

Improvements in means for regulating electric circuits. 
Henry Latner, 4, South-street, Finsbury, London. 

Improvements connected with apparatus for winding 
coils and bobbins for electrical and other purposes, 
Harry Bourne, 175, flect.street, London, 


Marcu 21, 

Improved method of constructing and assembling com- 
plete pole sockets of trolley head for electric tram- 
cars. Robert Oasper Goldston, 12, South-street, Savile 
Town, Dewsbury, Yorks, 

Improvements in electric glow lamps, 
Justice, 55, Charcery-lane, London. 
licht Aktien-Ges, Auerges, Germany. 
tion.) 

Improvements in or relating to regulators for elec- 
trically-driven compressors and the like, Josef Hofi. 
mann, 111, Hatton-garden, London, 

Improvements in protective devices for vapour electric 
apparatus. The British Thomson- Houston Company, 
Limited, 83, Cannon-street, London, (The General Electric 
Company, United States.) 

Improvements in and connected with apparatus for 
generating electricity. Joseph de Torley and Etienne 
Benko, 6, Lord-street, Liverpool, 

Improvements in electric machines. William Asahel 
Johnson, 4, South-street, Finsbury, London. (Complete 


specification, ) 
Marcy 22, 


Improvements in or relating to intercommunication 
telephone systems, Isidore Bernard Birabaum, Herbert 
George White, and Adalbert Müller, 322, High Holborn, 

London, (Complete specification.) _ 


Philip Middleton 
(Deutsche Gasg!üh- 
(Complete specifica- 


6971. 


6976, 


6977, 


6978. 


6979. 


6980, 


6984, 


7021, 


7114, 


7138. 


7144, 


7150. 


7162, 


7184, 


1188. 


7189. 


1904, 
28268, Telegraph transmitting instruments, Higgins. 
1905. 

5584, Electric conveyor systems, British Thomson-Houston 
Cowpany, Limited, (General Electric Company.) 

5829. Contact maker for electrical ignition devices and like 
uses. Buiindley, Bale, and Murphy. 

6557, Apparatus for electric telegraphs. Siemens Bros, and 
O.., Limited, and Grimston, 

6567, Time-controlled electric switches, Little. 

6958, Safety devices for overbead wires for electric traction 
and other purposes. Burnett. 

7006. Generation of electricity by means of earth cells, Jahr, 

7241, Electrically-driven vehicles. British Thomson-Houston 
Company, Limited, (Gene:al Electric Company.) 

7422, Railway and the like signals and mechanism therefor, 
Brit sh Thomson-Houston Oompany, Limited. (General 
Electric Oompany.) 

7822, Systems of control for electric motors, and apparatus 
therefor. British Thomson-Houston Company, Limited, 
(General Electric Company.) 

$027, Block signal systems for railways. British Thomson- 
Hcuston Company, Limited. (General Electric Company.) 

8568. Machines for use in the manufacture of incandescent 
electric lamps  bBritisn Thomson-Houston Company, 
Limited. (General Electric Oompany.) 

9181. Electric light candle fitting. Hirst and Collings, 

9940, Regulation of electric circuits subject to rapidly 
fluctuating loads. Armistead and Tilney, 

12023, Supporting and insulating the live conductor rail of 
electric traction systems Roberts, 
12337. Metallic vapour electric lamps. Harrison. 
13346, ges for testing or detecting electrical sparking. 
mith. i 
14511. Bist loty meters, Holden and Chamberlain and Hookham, : 
imited, 


MARCH 25, 

Improvements in and relating to electric ignition 
devices for internal-combustion engines. Tom G-aves 
Smuh, the Dudbridge Ironworks, Limited, Stroud, 
Gloucestershire, 

Improvements in electric furnaces. Charles Bingham, 
11, Queeu Victoria-suect, London. 
Improvements in electric furnaces. 
11 Queen Victoria-strees, London, 
Improvements in the production of metal articles or 
metal-covered articles by electro-deposition. Frank 

Iorns Gibbs, 128, Oolmore-row, Birmingham, 

Improvements in combined electric and oil lamps and 
combined electric and candle lamps for motorcars 
and for other purposes. George William Joel Allen, 
128, Oolmore-row, Birmingham, 

Improvements in the manufacture of metal articles by 
electro-deposition. Frank Iorns Gibbs, 128, Oolmore- 
row, Birmingham. 

Improvements in arc lamps, Otto Gross, b, John Dalton- . 
street, Manchester, 

Improvements in single or more pole electric connector 
or coupling. Henry Turner, Mansion House-chambers, 
Queen Victoria-street, London, 


Marcy 24, 

Improvements relating to a plastic pulp, and non- 
conaucting mains for electric light panelling and the 
like purposes. Wiiham Gordon Poster, 15, Mostyn-road, 
B ixton, Surrey. | 

Improvements in processes in tho manufacture o 
secondary batteries, O.szio Lugo, 25, Kcnun gton- 
terrace, London, 


Oharles Bingham, 


Alternate-current boosters or compensators, Ernest 
Wile«n 64 S. John’s-pa.k Blackhestn, London, 
Improvements in electromagnetic relays. Peder Oluf 


Pedersen, Noriolk House, Norfolk-street, Strand, London. 
(Complete specification.) . 

Improvements in or relating to laminated contacts or 
brushes suitable for use in electrical switch and 
other apparatus, Arthur Francis Ber:y, 46, Lincoln's- 
inn-fielas, London, 

Improvements in and relating to electricity meters, 
Eawara Dubois, 18 Southampton-buildings, London. 

Improvements in the manufacture of incandescence 
podies of refractory metals for electric lamps. Arthur 
George Bioxam, Birebeck Bank Chambers, Svathampton- 
builangs L;ndon. (Johann Lox, Austria.) 

Improvements in the manufacture of metallic filaments 
for electric incandescent lamps. Arihu: Ge ge Pioxam, 
Bukbeck Bauk-chambers, Souihampion- buildings, London. 
(Johann Lux, Austria.) | 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published April 12, 


14615, Electric arc lamps, 
Hodgson, . 


19753, Insulated bolts for electric tramway systems and the 


like, Haydock and Jones, 
21652. Electric motors, Lake, 


‘and the like. Davis, Davis, anda Davis. 


05173. Electric propulsion of vehicles. 
Parisienne des 


1905.) 


25383. Receiving apparatus for explosive submarine and land 
-Sehneider. 
under International Convention, 


mines operated by electric waves. 
applied for 
1905.) 


26052. Apparatus for storing and paying out lengths of con- 
ductors or wires connected to electric iastruments 
Réné Joseph Fraro is Samuel Baron. — 


or apparatus. 


1906, 
374. Thermal electric switch. Kelley. 
International Oonvention, Aug, 30, 1905 ) 


619. Suspension of current conductors of electrical rail- 
(Date applied for under International 


ways. Platte, 
Convention, Jan. 10, 1905.) 


1925. Storage battery electrode. Edison. 


Krióger, 
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Crompton and Qo, Limited, and 


(International Holding Company.) 


21700. Connecting joint for the sections of drain-cleaning 
tools, chimney-cleaning brushes, pulling-through rods 
for electrical conduits, fishing rods, sword sticks, 


and Oie, 
Veiiurea Electriques (Provéiéa Kriéger,) 
(Dats applied for under International Convention, Máy 80, | 


(Date applied for under 


(Date applied for 


under International Oonvention, March 30, 1905.) 


3572, Suspension of current conductors of electrical rail- 
(Date applied for under International 


ways. Platte. 
Convention, Sept. 28, 1905.) 


COMPANIES' STOCK AND SHARE LIST. 


Name, n 
Commercial and Industrial.— £ 


Alliance Electrical Co.,5 per cent. Cum. Pref., Nos. 1-70,000 1 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 000 1 
British Insulated and Helsby Cables, Ord., 1- 100, 000...... 9 
6 per cent. Cum. Pref., 1-100,000 


49*9a*»9»24a89929 ween 


——— 44 per cent. Mortgage Debentures ee a eres 100 
British THOMson: Houston Co., 44 per cent. Ist Mort. Deb. 

sre NOG n 100 
British Westinghouse Elec. and Manuf. 6 per cent. Pref., 
CLO OT 0000 cs wd TED 

4 per cent. Mortgage Debenture Stock .......... 100 

Brush Electrical Engineering, Ordinary, Nos. 1-105,751 .. 2 

Non. Cum., 6 per cent. Pref. .................... 2 

44 per cent. Ist Debenture Stock ...........-.... 100 

44 per cent. 2nd Debenture Stock................ 100 

Callender's Cable, Debentures................. eee eee 100 

OTOIDAEV une ek vea en va eR d rape aee 5 

5 per cent, Pref, «odes eee ea wa a Ro sa cunts 5 

Crompton and CO. v svesacs tke oa oaicete re Rr RC NOR walks ó 

o per cent. Debentures..................eleeusese 100 .. 

Ædison and Swan United, '* A" Shares, 1-99,261 .......... ó 

—— ** A” Shares, or 017, 159.2. 29s 5 

— —— 5 per cent, Debentures... ...2.. cee cee ee teens 100 

4 per cent. Deb. Stock, Red. .................... 100 

-Electric Construction: Nos. 1 to 112,100 ..... PCIE MO 2 

7 per cent. Cumulative Pr ef. idly aclbsbeaon vaca dox Meee m 


4 per cent. Perp. 1st Mort Deb. ................ 
Ferranti Limited, 5 per cent. Ist Mort. Deb. Stock, Red. 100 
General Electric Company (1900), 5 per cent, Cum. Pref... 10 
4 per cent. 1st Mort. Deb. Stock . 100 
W. T. Henley’ s Telegraph Works, Ordinary .............. 
44 per cent. Preference................ cece renee 


«o» *8590»042*98299»€984 


44 per cent. Debentures ..................... ee 100 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 
—— 4 per cent. Debentures.......... ener 100 
Parker, Thos., Limited, Ordinary .................. e... 10 
Telegraph Construction and Maintenance................ 18 
——— 5 per cent, Bonds ........ ccc cece cence enn 100 


Eleetrie Lighting and Supply.— 


Bournemouth and Poole, Ordinary ..............- eee 10 
44 per cent. Cum. Pref., A 501-15,030 25.5 rove 10 
6 per cent. Cum. Second Pref., 15, 001-22,500 .... 10 
44, per cent, Debenture Stock, ki et 100 
Bromley (Kent) Electric Light and Power Co. .......... 5 
44 per cent. lst Debenture Stock, Red. .......... 100 
Brompton and Kensington, Ordinary ................ ss. o 
1 per cent. Preference ........... e.c. eee es D. dns 
Calcutta Electric Supply Corp., Ordinary, Nos, 1- 60,000 . 5 
Nos. 60,001-00,000. occ si aeav ve a ve Re ran ee cau’ 5 
Cambridge Electric Supply Company, £10 Ord.  ........ 


e. as 
Central Electric Supply, 4 per cent, Guar. Deb. Stock .... 100 .. 


ird oom West nd, and City Electric Supply, Ord., 


*906a259*€€24«e«0o05836092a425209*9680259 SHEP EeHHOEEwHMH ORO 


44 per cent. Cum. Pref., t-80,000 ................ 
— — 4 per cent. Debenture Stock, p MA NAM 100 
* City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 
—— ditto (1905) 40,001-80,000.......... 5 
Chelsea Electricity Supply ........ ccc es eee) 5 
44 percent. Debentures ............ eese 100 
City of London, Ordinary.............eeeeeee een ne 10 
6 per cent. Cumulative Pref,......... xu devia. 10 
——— 5 per cent. Debenture Stock .......... cece ee ee ee 100 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 
County of London Electric Supply, Ordinary ............ 10 
6 per cent. Cum. Pref. 0... cece cece cece enor enes 10 
—— 44 per cent. Debentures Prov. Certs. All pd. Rd. 100 
——— 43 per cent. 2nd Debentures Prov. Certs. ........ 100 
Edmundsons' Electricity Corporation, beu 1-50,000.. 5 
6 per cent, Cum, Pref, 1... ehh ento ys 5 
44 per cent. First Mort. Deb. .................. 
-Electric Li. & Traction Co. of Aust,,6p.c. Cm. Pf. , 1-50,000 


——— 5 per cent, Debenture Stock, Red, as mesias es esas 100 


5 ee 


Last price. 


s 
8-5 
116- 3ne 


5: Hs 
105-106 


96-98 xd 


10 iW 


: 100-102 


E 128 


124- “los 
122-105 


2 
88-92 


- (Date 
Jan, 23, 
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Name, paid se price 
Folkestone Electric Supply, Ord. Nos, 1-10,000 .......... D gs 4-92 
44 per cent. First Deb. Stock, Bed, use icis 100 .. 101-104 
Havana Electricity, 1-15,000 ................. eere nne 10 .. 73 82 
Hove Electric Lighting, Ord., 1-13,000 .... .. ees o g9 | 
Isle of Wight Elec Lt. and Pwr. En pe. Db. Stk. Red. 100 100-108 . 
Kalgoorlie Electric Power and Lighting, 6 per cent. Cum, 
Pref 100,000» ru Qaae Ee RR OE A CR RE $1 . 
Kensington & Knigh'sbridge Elec. Lt., Ord., 1-21,000 . 5 94-101. xd 
Kensington and Knightsbridge and N otting Hill, 4 per 
cent. Debenture Stock Red. ..........- cene 100 107-105 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 
London Electric, Ordinary ............. enn nn ó 24-21 xd 
^-——— 6 per cent. Pref. si. insere reei unsere uh Das 51-53 xd 
4 per cent. 1st Mortgage Debenture Stock, "Red. . 100 sax 98-01 
Metropolitan Ordinary, i00,001-300,000 .. ........... 9. 82 92 
. ——— h} per cent. First Mortgage Debenture Stock.... 100 110-144 
44 per cent. Cum. Pref. ............... eee 9 .. O98 
-34D er cent. Mortgage Debenture, Red. ...... 2... 100. vi 9587 
Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. — HE 103 p.c. 
Newcastle-upon-Tyne Electric Supply, Ordinary, 1- 57, 00g 5 8.84 
dos, 0150). 010,000 se oa aba yng dd Gb we wate es 5 8-84 
5 per cent, Pref., 1:0700) cisci e iee 5 64 6$ 
i: 57,0:0-75, REE M E A 5 61-63 
Notting Hill Electric Lighting éd Ge ach ae und aute oso RUN 10 15 14 xd 
4 per cent. First Mort, Debs. Nos, 1-500 (Reg.) .. 100 98 100 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ............ 5 64-7 xd 
4 per cent. Debenture Stock .............. neces 100 99 101 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures  .............. ee 100 100 103 
Smithfield Markets Electric Supply, Ord. 1-12,000 ...... 5 24 23 
——-— 4 per cent. Debenture Stuck .............. eres 100 76 0 
South London, Ordinary .............. eese nnn o 54 33 
South Metropolitan Electric Light and Power, Ord. ...... 1 $-$ xd 
——— 7 per cent. Cum. Pref. 1... ccc cece ee cece eceenece do 525 l4 xd 
——— 4} per cent. lst Mort, Deb........... ce eee eee 100 .. 105- 108 
Ditto, Juna 1900 51 4 9bXrE RR TIE a d PUR RR aC — n. . 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 94 104 
——— 7 per cent. Pref... .. cece eee ec en ccee re ceeeeees 5 7-8. 
6i percent, Deb. aacccces enu rh t C ER 100 €6 98 
Urban Electric Supply Co., Ordinary, 8-50-007  .......... 5 44 42 
5 per cent. Cumulative Preference, 50,001-80,C00 5 0-54 
Westeninater: Ordinary sadrine a tag beaten sis a0 Soa 5 94 104 xd 
5 per cent, Cum. Pref., 110,101-158,251 .......... 5 .5 5/ tL 5 4/16 
Electric Tramways.— 
Anglo- Argentine; 54 per cent, Cum. Pref., 1-260,007 ...... m Ee 
Permanent 6 per cent. Debenture Stock, 1888.... 100 ..  14l- 144 
Auckland Elec. Trams., 5 p.c. lst Mor, Deb. Stk., "Red. .... 100 .. 104-106 
Barcelona Tramways, Ord., 1-20,000 Loa si 4 rh I V ee 10 .. . 
5 per cent. Cum. Pref. Shares, 1-10,000 .......... 10 .. 
5 per cent. Deb., Red., 1-600 ................ eaee 100 .. = 
— —— 4 per cent. Red. Deb. BLOCK cel ue cuu. VERG CR 100 .. — 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001-150,606.. 1 .. 15/16-1 1/16 
5 per cent. Cum. Pref, Shares, 1- 59, OOP ennai l .. 15/16-1 1/16 
Blackpool and Fleetwood Tramroad .................... 10 158 153 
Brisbane Tramway Invest., Ord., 1-75,000 ................ P glt 
5 per cent, Cum, Pref., N os, 1- 75,000 cri sree dace cx 54-4 
44 per cent. Deb. Stk., ' Red., Prov Certs. all pd.. 1 95-96 
British Columbia Electric Railway Co., Ord. Def, ue 120-123 
Ord; PPel,-J sisse beni EU TER NEIN ee i 100 11 -113 
9 per cent, Cum. Perpetual Pref. Stack.......... 100 107-110 
4. per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 105-105 p. c, 
44 per cent. Vancouver Power Deb......... ses. 00 102-105 
British Electric Traction, Ord. 1-300,000 & 60, 001-90,000 .. 10 74-72 
——-— 6 per cent. Om. Pf., 30,001- 60, DUD eer er re rer 10 91-10 
—— —- 5 per cent. Perpetual Debenture Stock bias dun 100 114-117 
44 per cent. 2nd Deb. Stock .................. sse. 100 .. 97-99 
Buenos Ayres and Belgrano Trams.................. eese. 5 $8 33 
——— A” 6 per cent, Cm, Pf., 1-40,000................ Ds 34 54-64 
“B” 6 per cent. Cm. PÉ., l- 27, 010,0 PE 5 ei $ 
5 per cent. Deb, Stock, Red. Secure tea tare ad as dk 100 106 108 
Prov. Cert., all paid 1... e x Rin 100 102-105 
Buenos Ayres Electric Trams., 5 p.c. Deb, Stk., Red. .... 100 100-102 
Calcutta Tramways, 1-102,268 .......... lessen 5 98-104 
44 per cent. 1st Deb. Stock, Red. ................ 100 106-108 
Cape Electric Tramways, Nos. 1- 480, (9,0 0 NP RERUM EROR DRE l &É 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 54-53 
4 per cent. Ist Mortgage Deb., 1-3000 (1917) ...... 100 .. 101-104 
Colombo Electric Tramways and Lighting, 5 per cent, lst 
Mortgage Debenture Stock, Red. .................... 102-104 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 133-143 
——— 6 per cent, Cum, Pref, ............ueeeeeeeeeee eA 10 143-154 
—— 4 per cent. Debentures ................ ee eee ees 100 100-102 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 133-142 
— 6 per cent. Pref., Nos. within 1-60,000............ 10 144-154 
ő. per cent. M. rt. Debs., 1-5,000 Red. ............ 100 94-97 
Imperial Tramways, Ordinary .............c cece cece eee es all 18-19 
——— 6 per cent. Cum. Pref, .............. eere eee al .. 14-144 
4, per cent. Deb. Stock .......... cece cece ee ce eee 100 108-11 
Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref., Nos. 50,001-60,000 ............ cece ee ee eee 21-23 
—— 4 per cent. 1st Mt. Db. Stock, Red. sorore eene 100 80-89 
Kidderminster and District Lighting and Traction, Pref, . 5 8-84. 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 94 93 
— — 0 per cent. lst Mt. Db. Stock, Red. .............. 100 95 98 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 100 101-103 
Metropolitan Elec, Trams., Defd., 1,000,001-1 314, 016 . 1 3/16 4 
—— 5 per cent. Cum. Pref., 500, 001-1,000,000. .. ....... 1 E 1 1/16 
44 per cent. Deb. Stock, Bobo 65211 tus os 100 4-106 
Milwaukee Electric Rail and Light, 5 per cent. 50-yr Cons. 
Mort. Bonds, 1926, 1-5,500 and 7,001-8,000 AO ,000 . 107-111 
Montreal Street Rail, Sterling 5 per cent. (Mort.) Deb., 
1908; 1000 x44 040 oreo d eda dre pa Hd Ea ctor mew bp tad .. 101-103 
— — "Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 .. 102-3104 
New General Traction, 6 per cent. ‘Cum. Pref., 1-10,000 and 
594,001» 74000) os sco cetus Pici a RE ECCO o a o dunes tea 1-14 
Oldham, Ashton, and Hes Tramway, Ordinary .......... 10 12 
——— 5 per cent. Cum. Pref... .. cc eee eese eere 10 83-9). 
Perth Elec. E ramsays (W.A.), 5 per cent. 1 Mri. Deb. Sk... E 105-108 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 1-9 
9 per cent. Cum. Pref., 12205000 nna 10 -94 
44 per cent. Debenture Stock ........seeene enne 100 .. 108-106 
South Lancashire Electric Traction and Power Company— 
250,000 Ordinary ................ SUR ae baa Ls. ou H 
——— £101,142 6 per cent. Preference .................. ‘is 1 
—— £097, 170 44 per cent, Debenture Stock........ 100 p.c. .. 100p.c 
Electric Railways.— 
Central London, Ordinary ................. arescit reuse LOU a 91-95 
4 per cent, Brel a (———— ————— — aati 100 .. 108-104 
Dod. oleae eii ets s 10 82-80 
—— id p. c, Deb. Stock [ond Script Cerüs,, fully paid). 1 æ 110-112 
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Name. Amount 


- Amount 


paid. Last price. Name, paid, Last price 
£ 
City and South London, Consolidated Ordinary asese.. 100 4 -43 Telephones. — £ £ 
—— 4 per cent. Debenture Stock . Siue rer vacio ete 200 106-109 
6 per cent. Pref. Stock '91..... (pesos Dix s.s... 100 120-125 National Telephone, Preferred....... osse eee LOO ve 109-111 xd 
erro 9) a3 Gil OV uv a ur ede PPP 100 .. 115-118 Deferred Stock ...... 2... i sey e eese nos PPP 100 112-114 xd 
—— "OE, spas puedo: reeageiewe 100 ce 115-116 ——— 6 per cent. Cum. First Pref ............ esee 10 12-14 xd 
Liverpool Overhead, 5 per cent. Pref. .. ...........«-- 10 .. 10-104 ——— 6 per cent. Cum. Second Pref......... panaan NUL ee gd ris zi 
——— Ordinary, 1-50,000...... esee eee eee eere ccs 10 .. E a ——— 5 per cent. Non. Cum. Tola Pre: Pav Ree eR a o AE. UAE 
——-— 4 per cent Mortgage Debentures, Red., 1-1,700., — .. 98-9 34 per cent. Deb Stock, Red. vXxssscrawesE LU. us 99- T, 
Underground Electric Railways of London, 5 per cent. 4 per cent. Deb, Stock, Red. ..cccccocccceseeceee 100°.. 105-105 
Profit-Sharing Secured Notes ............ eese i 38-100 ` Oriental Telephone and Electric Company ...... KNEES 1 .. 1$ 
Waterloo and City, Ordinary ............. eere nnn 100 .£8-101 —— 6 per cent, Cum Pref. ..,.spepesnsessseosocesese dl li là 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
: Miles of 
| Traffic Pone for pase: d single tr acie Accounts for past year. Cost 
: open. - ‘per 
Ling a ans eer reas ó > Roo ipte per ; ar 
urrent ; Total | Passengers | Car miles as ar | Mile of | mile, 
Rading j 908 | 1905. | Week. year. 1905, | 1904. | Ending receipts| carried. run. enger mile. | track. 
£ £ £ d |d | £ | d 
Aberdeen Corporation .......... Mar. 24) 1,178 754A. 254 | 20$ | May 31| 64,071 | 15,530,351 | 1,579,725 | 0°98 |1114 | 2,512 | 6°45 
Ayr Corporation .......... esee. » 186 —: 8 8 » 15) 14,528 | 5,316,380 $05,940 |1 971 | 1,830 | 5°16 
Baker Street and WaterlooRy...| ,, 24] 1,618 PT. = cur, MT no xcd T m € 
Barking Corporation............ — = E as Ec: = = a = = 
Birkenhead Corporation ........ 234 | March 31| 55,025 | 11,145,531 | 1,509,908 | 1-18 |1008 | 2,338] 6°03 
Birmingham Corporation ...... 2 » 31 17,133 | 4,709,798 266,526 86 1145 8,866 | — 
Blackburn Corporation ........ 24 » 20| 48,875 | 8,661,720 986, "953 |135 |1189 | 2,056 | 7:44 
Blackpool Corporation .......... 174 "Eo a = = 2 = e 
Blackpool-Fleetwood Trams. .... 164 | Dec. 31| 31,846 | 2,325,677 | 579,264 |328 1319 | — | 7-2? 
Bolton Corporation ............ 38 | March 31| 95,766 | 20,205,196 | 2,161,130 |113 {10°63 | 2,394 | 6°14 
Bournemouth Corporation ...... 16:82 » 31| 55,276 | 10,058,288 | 1,121,625 |132 |1183 | 3,226 | 7'19 
Bradford Corporation .......... 7l »  91230,085 | 47,108,000 | 5,053,392  |1'172|10:927| 2,396 | — 
Brighton Corporation .......... 9 »  51| 50,339 | 11,521,160 | 1152,828 |106 |1048 | 2,914:8| 8-014 
Bristol Tramway Company...... 51 Dec. 31|259,799 | 45,512,375 | 6,127,135 — — — — 
Burnley Corporation ............ 10'60| March 81] — = e 1:32 |10:56 | 2,768 | 818 
Burton Corporation- ............ 84 „JL! 17,950 | 3,878.269 454,082 |107 |921 | 2,068 | 6°76 
Cardiff Corporation ..... ZI — 5» 5 112, 209 | 24,134,363 | 2,770,049 |112 | 9°72 | 3,782 | 9°44 
Carlisle Tramways Company .... 8°5| Dec. 31| 10,715 | 2,935,002 359,756 — | 714 — 5°18 
Central London Railway........ 6 »» 1/347,588 | 44,875,547 | 1,281,214 | 1°86 [65-10 | 57,931 |35°80 
City and South London Railway. 64 Bt = xem € £o m. m ce 
Colchester Corporation ........ 7 n = T ue E mi z 
Cork E. T. and L Company .... 5,814,576 882,256 ;1'01 | 6°64 — 4°69 
Darwen Corporation .........6.. e Sei i P3 m gum 
Dover Corporation.............. 2,855,200 284,343 94 |949 | 2,500 | — 
Dublin and Lucan Electric Ry. . 402,511 | 110,738 | 3°79 |13°78 942 | 7°33 
Dublin U, T. .....eeennnm » 25| 4,578 50,050,949 | 7,077,372 |1:28 | 907 | 5,691 | 5°58 
Dundee City Tramways .. ..... » 2l 955 + 5,875 | 23 11,011,525 955,006 90 111°49 | 1,945 | 713 
East Ham Corporation.......... E 760 + 5874 | 23 13,689,658 863,816 64 (10°18 | 2,994 | 6-79 
Glasgow Corporation............ 24 | 15,999 445,051h| 144 195,767,519 945,595 — |1012 nm = 
Gloucester Corporation ........ ^ 21| 225 + 1,147 $ des ps ek SE ren i ee 
Halifax Corporation ....... ese] gy 2L] 1,569 + 5,851 | 35 17,849,642 | 1,540,707 — 11:55 | 2,085 | 8°56 
Huddersfield Corporation ...... : 21| 1,276 + 4,181 se 12,838,150 1,666,262 194 | 9-71 1,923 SEM 
Hull Corporation .............. » 24| 2,179 27,102,921 | 2,910,698 |1 9:99 — |642 
Ilford Corporation .............. — e. ea sit =s =i ES 
Ilkeston Corporation............ 5. Ob 116 = iux um XT T E E a 
Kirkcaldy Corporation .......... » el} 199 74 | May 15 12,201 | 5,632,855 | 432,386 | ‘775 |6:819| — | 7°649 
Leeds Corporation .............. » 24| 5,521 9,618 | 89 | 89 | March 25|298,233 | 64,223,666 | 7,121,038 |110 |1002 | 3,351 | — 
Leicester Corporation .......... Feb. 10} 2,008 1,785 | 42 — Dec, 51| 26,011 | 12,039,252 | 1, 229, 607 |1 9:79 = 4°82 
Liverpool Corporation .......... '|Mar. 17 | 10,140 103 51,547,629 |116,642,665 /12,166,419 —|— — — 
Liverpool Overhead Railway .. , 20} 1,260 6:57! June 30 81,302 | 11,171,865 | 1,024, 275 — — — — 
London County Council ........ „ 10| 15,087 - ad TE E ES nS Do = a, 
Lowestoft Corporation .......... =n 9& | Sept. 30| 14,511 | 3,128,867 $59,435 | 1°08 | 9:68 | 2,638 | 6°48 
ae Corporation. emn » 22 85 z ccm 4,740 850,121 | 112,227 |133 |1013 | 2370 | — 
Metropolitan District Railway..| ,, £5| 8,003 4 | March 31/631,956 [126,900,875 [14,125,124 | 1:19 |1073 | 4,299 | 6:09 
MOD UR Railway Viana be T 2 16,746 = M S ae m M 
elson Corporation ............ 122 1,932,647 206,558 82 |714 | 29:79 | — 
Neweastle-on-Tyne Corporation.. : 24| 3,692 43,069,954 4,326,152 |107 |10-98 A 7:01 
Newport (Mon.) Corporation .. » 24 621 et - — e E EM 
Oldham Corporation ............ » Ll} 1,586 13,466,245 | 1,504,740 |116 |1045 | 1,886 | — 
Portsmouth Corporation ........ : : A ET 
Reading Corporation..... —— 19,625,629 dris 99 j1 e 1165 a m 
Rochdale Corporation ........-. 2.837,110 | 386,597 | 1-24 | 9-24 | 1,02 | 7-92 
Rotherham Corporation ........ 5,251,472 593,054 1:07 | 9:53 2. 612 | 7-49 
Salford Corporation ............ 412,489 | 70 l l i 1 
Scarborough Tramways Co. .... — 3 59,215,560 4,884,590 1 28 10-23 ES a 
Sheffield Corporation .......... +15,872 | 653 65,952,285 | 6,049 899 | 903 | 9543| 3,653 | 6 
Southampton Corporation ...... + 188 | — 9,294,771 1,108,369 | 1°27 1102 ea 2d 1 
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Swindon Corporation .......... = 1,315,757 102; "751 1087 11:58 157 | e 
Wallasey U.D C, ......... T + 1,649 7.419.881 778 851 . 1:94 , 
Warrington Corpor ation . + 1,231 4,518,225 403,363 1°30 S 35 5,211 s 
West Ham Corporation ........ +40,495 | 46 oa d rm ES 
Wolverhampton Corporation .... ne p E — 10-398 Mn 


tAnd 98 mil of interlacing track, 


id Including cnni trains, 


« Train mile, 


Per mile of single track, Ak Half-year’s figures, 
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NOTES. 


King's College.—The forty-sixth annual dinner of past 
and present students of King’s College (University of 
London) will be held at the Hotel Cecil on Monday, 
May 7, when the chair will be taken by Mr. Justice 
Grantham. Mc. Kirealdy is hon. secretary to the com- 
mittee who have the arrangements in hand. 


Tramways and Light Railways Association,— 
Oa Thursday, April 26, ia the lecture-room, Society of 
Arts, Mr. G. H. Sheffield will read a paper on “ All-Steel 
Cars." The chair will be taken at 8 p.m. The members’ 
visit to the Charing Cross, Huston, and Hampstead Railway 
will take place on the Monday following (April 50). For 
the benefit of thoss who may wish to join the party on 
their visit, we may mention that the meet will be at 
Charing Cross Station forecourt at 3 p.m. 


Milan Exhibition,—We are informed by Mr. Arthur 
Serena, hon, executive commissioner for the British section, 
that H.M. the King of Italy will open the Milan Exhibition 
on April 21, and will on that occasion visit several of the 
British Courts. The International Bureau of Commerce 
and Industry (under the direction of M. P. Letheule), 1, 
Piazza Sempione, Milan, ofters its services to visitors to the 
Milan Exhibition. Is has technical and commercial depart- 
ments, each prepared to place information to visitors and 
exhibitors. 

London Power Bills.—Some interest was created by 
the report on Monday that the London County Council and 
the promoters of the Additional Electrical Sapply Bill had 
effected a compromise. The report, however, was soon 
contradicted. It seems to have gained currency through 
the misconception by a Press agency of the instruction to 
be moved on the following day by Mr. Hobhouse on the 
occasion of the order for second reading of the Additional 
Electrical Power Supply (London) Bill. Mr. Hobhouse 
moved that a clause be inserted in the Bill to limit the 
powers to supplying electricity to railway and canal com- 
panies. In spite of these limitations, the House of 
Commons failed to be convinced and rejected the Bill by 
248 votes to 51. The promoters appear to have made a 
serious error in pressing for the second reading of their 
measure in face of the Government’s pledge to allow them 
representation before the Hybrid Committee which is to 
consider the County Counell's Bill and also the Adminis- 
trative County Bill, 


Automobiles.—The session of the Northampton 
Institute Eagineering Society was wound up on the 20th 
ult, when Mr. E. H. M. Eldridge read a paper on “ Auto- 
mobiles, The author gave his hearers an idea of the 
latest improvements in the essential parts of these machines, 
and then directed attention to the future, in order to con- 
sider the possibilities ahead of these machines. He sald 
that one could not but recognise that, whatever power is 
generated by the existing engines, too much is frittered away 
on gears and incorrect mechanical construction. The 
machinery should be as accessible to the driver as possible, 
in case of repairs. With regard to the employment of a 
petrol turbine, Mr. Eldridge was able to say, on good 
authority, that theoretically it would be possible, although 
80 far no one had put it into practical use. The only 
difficulty in the way is that a turbine is not reversible, but 
this could easily ba surmounted by having two, one for 
forward and another for backward drive. Whether the cost 
of construction and upkeep of a car with such an engine 
would ba cheapar is not known, but in the end itis not 
improbable that it would be. Discussing an ideal car, Mt. 
Eldridge said that if we wanted ‘an ideal electric car we 


should require an accumulator to last for hundreds of 
miles, but no such accumulator has yet appeared which is 
satisfactory. 

Wireless Telegraphy.—According to a Laffan tele- 
gram from New York, the De Forest Wireless Telegraphy 
Company announce that they have been sending experi- 
mental messages from their station at Coney Island to 
Ireland every night for some time, and that recently a 
thousand words were transmitted on one evening, of which 
572 were received and recorded. The longest distance that 
has hitherto been covered by this company’s service was 
from Coney Island to Colon, 2,100 miles; the new record 
is 5,200. The sending stations in Ireland are not yet com- 
pleted, so that a tetrahedral kite is used temporarily for 
receiving work. Messages are being sent at different pitches 
in order to ascertain the correct one to use for Ireland. 
This accounts for the missing words, and it is believed that 
soon it will be able to ascertain from the words caught the 
right pitch that is necessary. When that has been done, 
commercial work will be started across the Atlantic. The 
company propose to attempt to send messages from San 
Francisco to Ireland with perhaps two relay stations, one 
on the crest of the Rocky Mountains and the other at 
Coney Island. 

Electro - Chemical Power Supply.—There have 
been repeated notiees in the daily press, some of which 
we have made use of in our columns, stating that the 
Castner-Kellner Alkali Company were removing their 
works to the Tyne in order that they might have the 
advantage of the exceedingly cheap power supply from the 
Neweastle-on-Tyne Electric Supply Company. This was 
referred to at the meeting of the latter company, at which 
the chairman gave information as to the number of units 
which would be supplied per year to the Alkali Company, 
The price at which this 24-hour per day load would be 
given was not mentioned, and the secretary of the Castner- 
Kellner Company, in reply to our question on this 
subject, thought it unwise to publish the figures. We 
gathered, however, that the idea of the company moving 
its works is quite erroneous, as the present works will still 
be run to their full capacity. The electricity produced by 


the company's own plant for the decomposition of the brine 


is on the average three times the quantity per annum now 
proposed to be taken from the above supply company for 
the branch works on the Tyne. We also gather, without 
any figures being given, that the cost of generating 
electricity with the company’s own plant, using Mond gar, 
at Runcorn was below the price they are going to pay for 
supply on Tyneside. 

Royal Institution —The following are the lecture 
arrangements at the Koyal Institution after Easter: Prof. 
G. Baldwin Brown, two lectures on “Greek Classical Dress 
in Life and in Art”; Prof. William Stirling, three lectures 
on "Glands and their Products”; Dr. G. Chalmers 
Mitchell, two lectures on “The Digestive Tract in Birds 
and Mammals”; Rev. J. P. Mahaffy, two lectures on (1) 
“The Expansion of Old Greek Literature by Recent Dir- 
coveries,” (2) “ The Influence of Ptolemaic Egypt on Greco- 
Roman Civilisation”; Prof. William J. Sollas, three lectures 
on *' Man and the Glacial Period”; Prof. Charles Waldstein, 
three lectures on “English Farniture in the Eighteenth 
Century ”; Prof. Sir James Dewar, two lectures on ‘The 
Old and the New Chemistry”; and Prof. W. Macneile 
Dixon, two lectures on (1) " The Origins of Poetry” ; (2) 
" [aspiration in Poetry." The Friday evening meetings 
will be resumed on April 27, when Prof. John W. Gregory 
will deliver a discourse on “Ore Deposits and their Dis- 
tribution in Depth.” Sacceeding discourses will probably 
be given by the Hon. Charles A. Parsons, Prof. J. H. 
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Poynting, Prof. Arthur Schuster, Mr. Leonard Hill, Prot. 
H. Moissan, and Prof. Sir James Dewar, and other 
gentlemen. A general monthly meeting of the members of 
the Royal Institution was held on the 2nd inst., Sir James 
Crichton-Browne, treasurer and vice-president, in the chair, 
Mr. W. A. Adam, Mr. W. A. Harper, Mr. J. B. Lightfoot, 


Poser were elected members. 
Electric Cranes.—In view of our large mercantile 


trade and the importance of rapidly loading and discharg- | 


ing vessels, it is surprising that electrically-driven cranes 
are not more generally used at English ports. Their tardy 
adoption cannot be excused on the grounds of economy, 
for it can be shown that wherever these have been installed 
the costs are lower than where steam or hydraulic means 
prevail, In Middlesbrough, for instance, where there is 
a fine equipment at the docks, the tests made show a 
saving of 25 per cent. upon the use of electric as compared 


with hydraulic cranes, while the example of Manchester | 
in adopting electrically-driven lifting appliances has been | 


followed by the up-to-date port of Hamburg. The chief 
advantages of the use of the electric cranes, as pointed out 
by Mr. P. Tibbenham in a lecture before the Ipswich 


Engineering Society, is that it derives its power any | 


distance from its source of energy without excessive losses, | Management, and Repair,” “The Truth about Producer Gas 


The energy is not generated on it, as in the case of hand 


or steam overheads, but it is brought from a dynamo else- 


where, and converted into motion by the motors on the 
crane, 
overheads are clean, and free from dirty wastes; they are 
practically noiseless, and can be controlled to a nicety ; 
and whereas in the old overhead travelling cranes the 
shafts or ropes were often running constantly, although 
the actual work might be very intermittent, none of the 
mechanism ig running in an electric crane until it is 
wanted and the current switched on. 

Naval Telegraphy.—The Admiralty have given 
instructions for the battleships and cruisers of the reserve 
divisions to be fitted with wireless telegraphy. Hitherto 


this apparatus has been issued only to vessels in the active | 
| the opinions of London’s populace, who have had to put up 


service squadrons, in which it has undergone a series of 


experiments to test, under service conditions, the appliances | ! 
| connection between North and South London. No greater 
| evidence of the metamorphosis through which the House of 


which naval experts, working In conjunction with outside 
inventors, have from time to time suggested as being likely 


bo secure accuracy both in recelving and sending messages | 
at long distances and preventing the interruption of such | 
messages in transit, These experiments have been highly | 


The satisfactory results which attended the | 
| speech of the representative of the latter the educational 


| effect of a General Election was plainly discernible, 


snecessfal., 
use of wireless telegraphy during the recent combined exer- 
cises off Lagos has no doubt accelerated the decision to 


extend the system to the vessels in the reserve divisions, | 
as the scouting and general strategical results of the opera- | 


tions between the Channel, Mediterranean, and Atlantic 
fleets demonstrated its value, and went to show that a 
vessel not so equipped would prove a source of weakness, 


if she did not bscome a positive danger to the fleet or | 


squadron to which she belonged. The battleships in the 
reserve divisions at Portsmouth, Devonport, and Chatham 
are to receive thelr sets almost immediately, and the 


delivered, but in all these ships the apparatus is to be in 
working order before the “grand manceuvres” in June 
and July, so as to give the signal ratings time to become 
familiar with the apparatus before it is brought into use at 
868. 

Publications Received,—" Properties of Matter,” by 
Mr. C. J. L, Wagstaff, M.A. (University Tutorial Press, 
Limited, London. 3s. 6d.), Under this title the author 
treats those branches of physics which are not usually 


Thereby the dead weight is lessened. Electric | 


included in books on light, sound, heat, or electricity. 
The treatment is experimental, and the use of advanced 
mathematics has beenavoided ; but thecalculus has been used 


| in places where the avoidance of it may have led to tedious 


ealeulations.—The Proceedings of the Royal Society of 


| Edinburgh for the session 1904-5 (vol xxv, No. 13) 
Mr. G. A. Moore, Prof. J. Perry, F.R.S., and Mr. M. H. K, | 


contain a list of meetings of the Royal Society (sessions 
(1904 1905), donations to the library, obituary notices, and 
abstract of accounts for session 1904-1905 —We have 
received from Herr A. Ssein’s Verlagsbuchhandlung. 
Potsdam, *'Projektierung Elektrischer Licht-und Kraf- 
tüberbragungs-anlagen," by Dr. Peter Stierstorfer (price 8s. ). 


| —The Association of Engineers-in-Charge have embarked 
| upon the undertaking of publishing a new monthly 


journal for engineers and works managers. It is 
called the Hngineer-in-Charge, and deals especially with 
the management and maintenance of engineering plant, 


| and with other matters of like interest to power users. 


The following are among the articles presented in the firet 
issue: “Notes on the Design and Management of Water- 
works Pumping Machinery,” “ Systematic Stores Keeping,” 


| " How to Overhaul a Gas-Engine,” The Engineering Plant 
| at St. Thomass Hospital,” “Modern Methods of Heating. 


and Ventilation,” ‘Electric Motors: Their Installation, 


Plants,” and “Running and Repair Notes.” The journal 


| is fully illustrated, snd its price is 2d. The publishers are 


Percival Marshall and Co., 26-29, Poppln's-eourt, Fleet- 
street, London, E.C. 

London Tramways.—The London County Council 
(Tramways and Improvements) Bill, with its proposals for 


| over-bridge trams, came before the House of Commons on 


the 29th ult, and was passed without a division. Thus the 


| treatment so far meted out to the measure is in marked 


contrast to that of last year, when, after a hotly-contested 


| passage through the Lower House (where the arguments 
adduced by those who opposed the project were completely 
| shattered), ib was in turn ignominiously, and with fine con- 


tempt for the wishes of the people, rejected by the Lords 
The unanimity of the present occasion is a true reflection of 


with intolerable hardships through lack of a continuous 


Commons has passed need be wished for than the fact that 
representatives of the cities who were most strenuous in 
their opposition to the project—the cities of London and 
Westminster—both supported the present measure, In the 


and it is little wonder that Mr. Burns congratulated the 
House on the termination of the battle of the bridges, 
The President of the Local Government Board had every 
reason to rejoice in the representative of the county of 


| Middlesex joining with Westminster and the City Corpora- 


tion in blessing the London County Council Bill. In the 
face of this unanimous vote in the Lower House, we 


| presume the House of Lords will recognise the position 
| and allow the Bill to become law. 
cruisers will be supplied’ with theirs as fast as they can be | 


Institution of Electrical Engineers.—-The Leeds 


| Local Section of the Institution of Electrical Eagineers 
| celebrated their third annual dinner last week, There were 


some 70 guests present from the principal towns in the 
county, and these included a large number of city and 
borough electrical engineers, Mr. A, B. Mountain, the 
Huddersfield engineer, occupied the chair. Mr. Robert 
Hammond submitted the toast of “The Corporation of 
Leeds.” He observed that electrical engineers all over the 
country owed a debt of gratitude towards the Leeds Cor- 
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poration. The tramway system and the electric lighting 
system in the city were possibly two of the finest installa- 
tions in the country, Mr. R. A. Smithson responded. He 
remarked that Leeds had invested some three-quarters of a 
million pounds in lighting, and a million and a quarter had 
beenexpended on the tramway system. Alderman Matheson, 
chairman of the Leeds Electricity Committee, proposed the 
health of * The Institution of Electrical Engineers," which 
was acknowledged by Mr. R. Kaye Gray, past-president of 
the Institution, who remarked that the thanks of the 
Institution were due to many corporations who had helped 
them by taking on their young engineers. 
Lupton, the pro-chancellor of the University of Leeds, gave 
"The Leeds Local Section,” and the Chairman, in respond- 
ing, alluded to the useful work the Institution was doing. 
Tt was a matter of regret that members of other industries 
did not show more interest in the work of electrical engl- 


neers, so that the latter might become better acquainted | 


with the needs of manufacturers and others, who might 
benefit from the application of electricity to their machinery. 
Mr. S. L. Pearce, chairman of the Manchester Local Section, 
also replied to the toast. | 


London County Council—The opening of the 
Angel-Aldwych tramway in February marked the com- 
pletion of the first stage of a much larger scheme of 
tramway subways. It will be remembered that in 1902 
the Council was authorised to construct a subway from 
Southampton-row, along Kingeway and Aldwych, to the 
Victoria-embankment, and to construct tramways in the 
subway as far as the north side of the Strand only. The 
construction of the various portions of the subway is being 
rapidly pushed forward, and an estimate of £209,000 in 
respect of the construction of the whole subway has already 
been approved. This, says the Council's report, a portion 
of which we noted last week, is nearing completion. Several 
important improvements were carried out during the year 
covered by the report. A useful junction line has been 
constructed at Camberwellgreen, which enables through 
ear services to be run from Greenwich, Peckham, eto., to 
Vauxhall and Westminster via Kennington. Arrangements 
are being made for other tramway construction and recon- 
struction works to be put in hand, so that the lines may be 
ready for working by about the time that the first portion 
of the Greenwich generating station is completed. Esti- 
mates amounting to £386,400 have been passed for the 
reconstruction for electric conduit traction of the tramways 
from Westminster to Wandsworth via the Albert-embank- 
ment and Battersea Park-road, while other lines which it is 
proposed to proceed with are for the most part cew tramways 
in South-East London, the total length of which is 93 street 
miles. These give but a faint idea of the complex schemes 
which are proposed and carried out under the ægis of 
Spring-gardens. Tho gradual destruction of the opposition 
to the London County Council tramway schemes leaves the 
. field clear for that authority to proceed with its work of 
linking up the inchoate tramways services, and providing 
superior facilities for transit to London’s huge travelling 
population. 

Incandescent Electric Lamp.—aA patent has been 
granted in the United States to Mr. H. C. Parker, of New 
York, on an improved incandescent electric lamp. The 


invention relates to improvements in incandescent lamps, and 


particularly to that variety of incandescent lamps in which 
the incandescent body is contained in a protective tube, 


which is highly refractory and permeable to light, as 


opposed to that class of lamps in which an incandescing 


filament is contained in a vacuum, or in which a tube which 


is a non-conductor at low temperature and a conductor at 


high temperature is used with an inside conductive coating 


Mr. Arthur G. 
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to heat the tube to incandescence and make it conductive, 
or in which a tube is used having an inside coating 
and a gaseous inner conductor. 
comprises a tube of highly refractory material which is 
permeable to light, a conducting film on the inner surface 
of the tubs, a non-conducting packing filling the tube except 
at points near the ends, a packing of a relatively good 


The electric lamp 


conductor at the tube ends, leading-In wires connecting 
with the conductive packing, and a seal for the tube ends. 


Fuses.—In the March issue of the Pittsburg Electric 


Journal, Mr. D. Harvey contributes an article dealing with 
this extensively used and important auxiliary electrical 
apparatus, The various types of open link fuses which 
have been in common use for a number of years are 
| objectionable, as the fuse motal is exposed, and there is a 
considerable flash and throwing of fuse metal when the 
fuse operates under heavy overload or short-circuit, This 
has made it necessary to enclose such fuses in cabinetr, 
except when installed in places where the flash and hot 
metal can do no harm. Also, open link fuses canaot be 
very accurately rated on account of the exposure of the 
fusible strip. It was to overcome these objections that the 
enclosed type of fuse was developed. The enclosed fuse 
consiste essentially of a fusible element enclosed within a 
tube filled with a material to exclude the air and to 
facilitate the opening of the circuit when the fuse blows, 


Suitable terminals are provided so that the fuse may be 
mounted in a fuse block. For high voltages, the ordinary 
form of fuse is not well suited on account of the wide 
spacing of the terminals necessary to insure that the arc 
will not hold over when the fuse is blown. To provide for 
this kind of service, the expulsion type of fuse was 
developed. In this way, a comparatively compact device 
can be made, The same end is accomplished by the use of 
the magnetic blow-out principle, but on account of the 
added expense this is applied only in special cases, such as 
in replacing large fuses for car service. The other form of 
device for automatically protecting apparatus is the circa 

breaker. For low voltages, an air-type circuit breaker is 
used, but for high voltages the general practice is to uso the 
oil type of circuit breaker. The function of an automatic pro- 
tective device is an exceedingly important one, and it is 
gratifying to know that a properly designed fuse or circuit 
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breaker can be depended upon to open the circuit under 
the most severe conditions of overload or short-circuit. 


Trolley-Supporting Device.—An improved trolley- 
supporting device has been invented and patented in the 
United States. One of the objects of the invention is to 
provide for the current-transmitting device of such a car, 
a support and controlling mechanism by which the wheel 
of the current-transmitting device will be pressed laterally 
against the side of the conducting wire, so that the trans- 
mitter shall be independent of the vertical dimensions of 
the entry, but shall rather depend upon the space cross- 
wise or lateral of the latter, which is generally ample. The 
conductor wire in such places as mine entries can be 
arranged in a vertical plane, which is at all points sub- 
stantially parallel to that of the track—that is to say, so 
that there shall be but little variation horizontally from 
the vertical planes of the track—and can therefore employ 
positively acting stops, which will permit the trolley wheel 
to vary Its position horizontally within sufficient limite, but 


prevent it or its pole from striking the vertical wall or 
any objects along the side of the passageway or entry, 
the present construction in this latter respect being superior 
to those employing upward pressed or “ under-ranning ” 
trolleys, for which there must be provided a wide range of 
vertical movement, and which are therefore apt to be forced 
upwardly violently against the roof of the mine in case the 
wheel escapes from the wire. The invention, as described 
ia the New York Electrical Review, consists in the combina- 
tion of an electric car or locomotive, a trolley adapted to 

bear laterally against a conductor, a horizontally rotatable 
carrier for the trolley adapted to be turned to reverse the 
trolley from a forward position to a rearward position, a 
coiled spring arranged within a chamber in the car, a holder 
or support on the car for the trolley carrier, a shaft or rod 
supported in the holder and extending into the spring 
chamber, means for connecting the shaft or rod with the 
trolley carrier, and means connecting the shaft or rod with 
the spriog whereby the trolley will be held against the con- 
ductor with a uniform pressure whether the latter is in its 
forward position or in its rearward position. 


Motor Omnibuses v, Tramways —Experience has 
shown how a motor-omnibus service lags behind in com- 
petition with an up-to-date electric tramway system in 
large cities, and the advocates of motor-omnibus traction 
now claim that the latter can be made a good auxiliary or 
feeder to a system of tramways. Attention was drawn 
towards this by Mr. Norman D. MacDonald in a lecture 
recently delivered before the members of the Tramways 
and Light Railways Association. He thought there was 
great scope in the use of motor 'buses as “feeders” to 
teamways, but went further, and said that in towns where 
the streets were fairly wide and the traffic not very dense 
the motor 'bus would be a serious rival to tramears. How- 
ever fast trams could go, motor 'buses could go faster, 
for while trams checked each other motor 'buses could 
mancavre. As for the skidding of motor ‘buses, this 
danger would disappear when the cause of greasy roads 
disappeared. How could this new service be worked into 
a tram service? One plan was to use auto-vehicles as 
feeders. A tramway traffic manager with a fleet of motor 
'buses at his command could provide an extra service at 


rush hours, and could bring crowds from the suburbs to 
the trams. The ’buses could start from termini beyond 
the tramlines On Saturdays, Sundays, and holidays the 
‘buses would be available to be sent wherever the holiday 
tide was flowing, and could await the return of the large 
crowds. A tramway service was inflexible, but a motor- 
'bus service could be as flexible as its manager desired, and 
would be found a good auxiliary. The Hon. Arthur 
Stanley, M.P., in a written communication, said: “i am 
personally carrying out in South Lancashire the experiment 
of a combined motor and tramear service, as I am convinced 
that on a system of inter-urban tramways, such as the one 
with which I am connected, the tramway is better for 
long distances, while for short distances the motor omnibus 
is likely to prove more effective. At the present time, so 
far as I can make out, the upkeep of motor omnibuses is 
very expensive, but it must be remembered that, as in the 
case of the ordinary pleasure car, this expense tends to 
decrease every year owing to improvements made in the 
car itself.” There may be a future for motor vehicles as 
auxiliarles to tramway services, but they will never 
seriously threaten tramcars in the competition for local 
traffic. 


Electrical Installations on Ships —No first class 
ship Is now completed without its electrical installation, 
and this applies not only to the liner and yacht, but to the 
ordinary tramp, As the Syren and Shipping poiats out, 
before the years 1880 to 1885 ship-lighting was hardly 
considered except in passenger steamers, where it was 
necessary for the comfort of the passengers, and then the 
large steamship companies vied with each other to offer 
special inducements to intending passengers to patronise 
their vessels. At that early date the plants used were 
of the alternating-current type ; the dynamos were of poor 
design, while the wiring fitted was also of an unsuitable 
nature. A great change has now come over the scene, and 
at the present day the large floating palaces crossing the 
Atlantic have what is practically a large central station, 
consisting of as many as four generating plants of 350 h.p. 
each. The Board of Trade have also added to the success 
of electric lighting on board ship by some years ago 
instituting a series of questions to candidates for engineer's 
certificate bearing on this subject. In addition to being 
used for lighting, electricity has been put to many uses, it 
being of special service for ventilating, for passenger and goods 
lifts, for driving bread-making machinery, and also fordriving 
capstansand winches. It issomewhat surprising that its great 
adaptability for driving cargo winches has not been more 
fully recognised, for by its use the trouble of steam blowing 
out of exhaust pipes at the sides of the ship, the loss of con- 
densation in the steam connections and through leaky glands, 
etc., are entirely obviated. An advantage is that, instead of 
a large number of wasteful engines being used, only one 
engine of au economical type, situated In the engine-room, 
driving & generator is required. Vessels passing through 
the Suez Canal are required to carry a projector and are 
lamp. Some shipowners hire this plant at the entrance to 
the canal, but it is more economical for owners to have 
their own plant installation. The equipment consists of 
one 20in. projector, complete with automatic or hand lamp, 
silvered mirror, two diverging lenses (one for giving a flat 
plain beam and the other a divided beam) hinged on the 
front of the case; a suitable cage for carrying projector 
over ships’ bows, or a special base provided on projector for 
fitting to a fair-lead or forecastle head; a resistance with 
switch attached fixed on to cage or in suitable position in 
the forecastle ; one 3,000-c.p. arc lamp for use at masthead 
when the vessel is lying at anchor. The cost of fitting an 
electric light installation in these days is a comparatively 
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small additional outlay to the total value of the ship, and 


the advantages accruing to the owner warrant the additional 
outlay. 


Advances in Wireless Telegraphy.—At a meeting 
of the Royal Society held last month, Mr. G. Marconi 
presented a paper dealing with the advances in wireless 
telegraphy, and with the methods whereby the radiation of 
electric waves may be mainly confined to certain directions. 
As was only to be expected, the views of so eminent an 
authority of the subject were looked forward to with a 
great deal of interest, and the paper in every way fulfilled 
the expectations raised. Mr. Marconi communicated the 
results observed by the use of a straight horizontal con- 
ductor placed at a comparatively small distance above the 
surface of the ground or water, instead of the usual vertical 
antenna employed as radiator or absorber, in wireless tele- 
gtaphic stations, When an insulated horizontal wire was 
connected ab one end to a sphere of a spark gap, the other 
sphere of which was earthed, and sparks were caused to 
pass between the spheres, the radiations emitted reached a 
maximum in the vertical plane of the horizontal wire, and 
proceeded principally from the end which was connected to 
the spark gap, whilst the radiation was nil, or reached a 
minimum, in directions which were approximately 100deg. 
from the direction in which the maximum effect occurred, 
Any horizortal conductor of sufficient length placed upon 
or at a short distance above the surface of the ground, and 
connected at one end through a suitable detector to earth, 
would receive with maximum efficiency only when the 
transmitter was situated in the vertical plane of the bori- 
zontal receiving conductors, and in such a direction that 
the end connected to the detector and to the ground was 
pointed towards the transmitting station. If, therefore, 
such a horlzontal condactor was swivelled about its earthed 
end in a horizontal plane, the bearing or direction of any 
transmitting station within range of the receiver would be 
ascertained. He had carried out a number of tests with 
transmitters and receivers having radiating or receiving 
antenræ or conductors arranged in various ways. At 
Clifden, Connemara, Ireland, by means of a horizontal 
conductor 230m. in length, laid on the ground and con- 
nected at one end to a magnetic receiver and to earth, it 
was possible to recelve with clearness and distinctness all 
the signals tranemitted from the Poldbu station (situated 
- 500 km. distant), provided that the free end of the con- 
ductor pointed directly away from the direction of Poldhu. 
No signals could be received if the horizontal wire at 
Clifden mado an angle of more than 35deg. with the line 
of direction of Poldhu. The signals from the Admiralty 
station at Scilly could be received at Mallion, Cornwall 
(distance about 85 km.) by means of a horizontal wire 
50m. in length, 2m. above ground, provided the wire was 
placed in a radial position with respect to the sending 
station and with its free end pointed away from it. But 
it was unreceptive if placed so as to make an angle of more 
than 20deg. with the line of direction of the station at 
S.illy. He had noticed that the most advantageous length 
of the receiving horizontal wires, in order to obtain results 
at maximum distances, was about one-fifch of the length of 


the transmitted wave, if the wires were placed at a distance | 


above the ground, but the recelving wires should be shorter 
if placed on the ground. When using horizontal receiving 
wires, he had often noticed that the natural electrical per- 
turbations of the atmosphere or stray electric waves, which 
were generally prevalent during the summer, appeared to 
proceed from certain definite directions, which varied from 
time to time. It would be exceedingly interesting to 
investigate whether there existed any relation between the 
direction of origin of these waves and the known bearing 


| lowering transformer. 


or direction of distant terrestrial or celestial storms from 
whence these stray electric waves most probably originated. 
He proposed to carry out some further investigations on 
the subject. 


Heavy Electric Railways.—At a recent meeting of 
the New York Railroad Club, Mr. B. Q. Lamme read a 
paper on “ Alternating-Carrent Systems for Heavy Electric 
Railway Service,” and outlined the New York, New Haven, 
and Hartford Railroad system. The system to which par- 
ticular attention is directed to-day i& what is now called 
the single-phase system. In this power is transmitted at a 


high potential by means of a single overhead wire, is 


collected by the locomotive or by the cars, and by means 
of transformers on the cars is lowered to a potential suitable 
for the motors. This system has but one overhead wire ; it 
employs motors having the characteristics of the direct- 
current series motor; it enables an officlent method of 
speed control to be obtained, using for this purpose the 
The motors may, if desired, be 
employed for braking the locomotive or the car, and they 
may even return power to the line. Experiments have 
shown that this can be done at any speed, and the con- 
trolling apparatus enabled the rate at which power was 
returned to the line to be governed at any of these speeds. 
The most striking feature of the machine described is the 
adoption of a gearless type. The motors are mounted on 


quiils through which the driving shaft passes with some 


play, and drives the wheels by means of M flexible 
couplings. A noteworthy feature of the motor is the use of 
forced ventilation to reduce the temperature of the motor. 


For this reason the air-blast type of transformer was 
selected. Mr. Lamme pointed out the defects of the 
existing direct-surrent portable sub-station and poly phase 
(Ganz) systems of traction, and dwelt on the advantages of 
single-phase equipment. The New Haven problem, he 
said, was complicated by the fact that ite electric locomo- 


tives will have to operate on direct current over the New 
York Central Railroad’s part of the New Haven system. 
The main power-house will be at Stamford, Conn., where 


turbine generators will deliver current at 11,000 volts alter- 
nate current. This will pass directly to an overhead trolley- 
wire system of extraordinarily strong construction, feeding 
four or even six tracks at a time, the conducting wires 


being insulated in two-mile lengths and fitt:d with auto- 


matic circuit breakers as a safety preciution. Two 
“ pantograph” type collectors will be attached above each 
locomotive. The locomotive will weigh 72 tons, and will 
pull a 200-ton train at the rate of 26 miles an hour for 
local service, or a through train at 45 miles an hour. The 
four motors, each of 200 h p., can be operated either with 
direct or alternating current, and either kind of current can 
be collected from the overhead wire, or from a third rail by 
means of shoes. A locomotive of this type had been tested 
on an experimental track at Pittsburg, and had travelled 
2.000 miles without showing any radical defects, It had 
also been successfully tested in-a collision when travelling 


at the rate of 10 miles an hour, 
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LONDON UNITED TRAMWAYS, LIMITED. 


The new Surrey extensions of the London United Tram- 
ways are interesting alike to the technical man and to the 
man in the street—to the technical man by reason of the 
unusual difficulties encountered in the construction of what 
ab first sight appears to ba a simple line of tramways, and 
by reason of new features adopted by Sir James Clifton 
Robinson in his specification for the track work. They are 
interesting to the ordinary Londoner inasmuch as they are 
the first lines to cross a Thames bridge, since hitherto all 
Thames bridges have been regarded as sacrosanct with 
respect to tramways, and inasmuch as they render a 
charming portion of the Thames Valley accessible to all 
Londoners. 

The work of which we propose to give a description 
comprises 104 miles of route, or 19 miles of single track, of 
which 54 miles route were opened to the public on Thursday, 
March 1. It will be remembered that we gave a map of 
the London United Tramways’ system in our issue for 
March 2. Referring back to same, it may be explained 
that the new lines start with a double junction in 


Hampton Wick with the Richmond Bridge and Hampton 
Court line. Crossing the river by means of Kingston Bridge, 
they pass along Clarence-street, Kingston, which street 
was widened by pulling down and setting back the old 
properties, Branching off from Clarence-street at Eden- 
street, the track proceeds along St. James’s-road, over 
Hogs Mill River, Penrhyn-road, Surbiton-crescent, and 
Claremont-road to Surbiton Station. At the station the line 
divides, ore proceeds up Victoria and Ewell road to 
Tolworth, the other proceeds by way of Victoria-road, 
Brighton-road, and Portsmouth-road, and terminates at 
Windows Bridge In Thames Ditton. Extensions from the 
Ewell-road line are contemplated towards the high-lying 
ground at Hook, and further lines are authorieed from 
Windows Bridge to Molesey and thence across Hampton 
Court Bridge, to join the main line once more at Hampton 
Court. In the St. James’s-road the bridge over the Hogs 
Mill River is a skew brick arch, which was widened on 
both sides by building skew arches. From the Junction of 
Clarence-street and London-road (Fig. 1) the line branches 
off under the London and South-Western Railway bridge 
by Kingston Station, and passes up the Richmond-road to 
the boundary between Ham and Kingston. From this linea 
branch up King's-road lands passengers at the Kingston Gate 


FIG, 1, —Junction of Clarence Street and London Koad, Kingston. 


of Richmond Park. Theroadway under the railway bridge 
(Fig. 2) was lowered 2ft. 6in. To successfully accomplish 
this, it was necessary to underpin the retaining wall carrying 
the footpath on the west side of the road, and to build a 
retaining wall to carry the footpath on the east side, This 
footpath is also provided with an iron railing. 

Returning to the main ronte, the lines proceed up 
London-road, at the end of which a branch cuta off to the 
left up Kingston-hill to the borough boundary, while the 
main route continues along Cambridge-road, Kingston-road, 
Barlington-road, West Barnes-lane, acd Coombe-lane to the 
Wimbledon boundary bsyond Raynes Park Station. In 
Kingston road the track passes under the main line of the - 
London and South-Western Railway, and there was here 
some heavy work connected with the lowering of the road. 
To do so, the bridge carrying the railway was underpinned 
and the road lowered 4ft. 61n. The work was executed in 
Staffordshire blue brick, laid on a foundation of cement 
concrete 2ft. thick. To drain this portion of the road, a 
new 12in, earthenware sewer had to be carried from the 
bridge to Hogs Mill River, a distance of 900 yards. At 
this point, also, the four 30in. water-mains belonging to the 
Metropolitan Water Board had to be lowered, this latter 


work being carried out by Messrs. Thomas Doewra and 
Sons, At the corner of Kingston-road and Malden-road, 
Derby Lodge was completely removed, the lines now 
running where formerly the villa and garden stood. On 
Burlington-road the Beverley Brook bridge, consisting of a 
brick arch, was removed and replaced by a wide new steel- 
deck bridge. The gradients on elther side were also con- 
siderably reduced. The ground on this road was found to 
be very bad. The excavations were made to a depth of 
6ft., filled in with ashes, and a concrete bed 12in. to 241m. 
thick laid over all. Burlington-road is connected with 
Coombe-lane by West Barnes-lane. This latter was formerly 
an old country lane with a total width of 25ft. It has now 
been converted into an excellent road 45ít. wide. To carry 
out this work it was necessary to cut down a very fine 
avenue of elms, some 100 trees having been removed. 
Concrete retaining walls were built for the side walke, and 
to carry off the water drained by the ditches numerous 
brick and concrete culverts were inetalled. Here again, on 
account of the treacherous nature of the soil, the concrete 
bed was increased in thickness in several places up to 15in. 
In parenthesis, it may be sald that the land hereabouts 
has increased enormoualy in value during the past year. 
Plans have been made to construct 2,000 houses, 400 of 
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which are now in hand, When these are completed the | foot, and a steel plate 30in. long by 12in. wide by lin. 
rallway company intend to open a new station. This illus- | thick, are fasted to the rail by 2}in. by iin. hook bolts. 
trates anew the irony of fate. Tho tramways are mulcted in | The attachment is made by the hooks of the bolts fitting 
heavy costs for improvements which enbance the value of | into slots made in the top flange of the joist and 
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FIG, 2.—Lowering Roadway under Richmond Road Railway Bri 


dge, Kiogston. 


the adjoining land to an enormous extent. In all there fastened through holes in the plate and bottom flange 
were 31 widenings on these routes, 29 of which were carried | of the rail, and the nuts screwed down on to a bevel 
out by the contractors. | washer, as shown in Fig. 3. The bolts are made of mild 

Track.—The rails were laid in 45ft. lengths of British | steel, and are threaded for a length of 1}in. from the nut, 
standard sections No. 3 and 3 C. ‘Tiebars screwed at both | A further new feature connected with the track construc- 
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G. ó.—Sect/on of Rail and Detail of Sole-Plate and Hooks. 


ends were placed 6ft. 6in. apart, this spacing being reduced | tion are transverse sleepers. Ab intervals of 9ft. along each 
at joints to 6ft. The joint adopted, known as the girder | track a sleeper, consisting of a 6ft. length of old tramway 
joist, is constructed as follows: a piece of steel H.jolst, | girder rail with a depth of 6in. and a flange of same 
$0in. long by 5in. wide and 8in. deep, welghing 30lb. per dimension, is embedded in the concrete foundation with 


416 


THE ELECTRICAL ENGINEER, APRIL 6, 


1906 


the flange uppermost, This sleeper is firmly fastened to 
each rail by means of two Jin. bolts with bevelled washers. 
The points and crossings are made of manganese cast steel 
supplied by Messrs. Edgar Allen and Co. All the points 


are 9ft. 6in. long on tread, and movable tongues are 4in. 
in depth. The two points of any pair are connected 
together by 14in. connecting rod. The points are drained 
by 4in. earthenware pipes, suitably connected to carry off 
All the joints are bonded with two crown 


the water. 


London-road, Kingston. Transmission is effected by 
alternating current at a pressure of 11,000 volts, the 
frequency being 53} cycles. At the sub-sta'ion the voltage 
is reduced by means of transformers to 330 volts, and is 
fed to the line by converters at a pressure of 500 volts, 
The sub-station, which was equipped by the British Westing- 
house Company, contains two 500-kw. rotary converters, 
with the necessary transformers and switchboard, and also 
two negative boosters. 


Fie. 4.—Laying Cables on the Solid System over Kingston Bridge. 


copper bonds, 4/0 section, 32in. in length. The track is 
cruss-bonded every 40 yards of double track, and the two 
sets of rails every 80 yards After the platelaying and 
‘bonding had been completed the track was conereted in. 
When this had set, it was covered by a floating 1lin. thick 
and surfaced so as to provide the proper camber for the 
paving. The paving between the rails, and for a space of 
l4in. outside each outer rail, consists of best Australian 
jarrah wood blocks, 4Jin. deep by Qin. long by 3in. wide, 
These jarrah blocks were dipped in pitch and laid with 
a 4jin. broken joint. After paving, the blocks were 
thoroughly grouted with cement grout (2t01). An edging 
of best Aberdeen granite setts, 5in. deep by 4in. wide and 
from 6in. to 9in. long, is laid on the outside of the wood 
paving. These setts are grouted with pitch and dried 
shingle. The blocks were supplied by the Acme Flooring 
and Paving Company, Limited, 

Overhead Construction.—The overhead construction is 
similar to that employed on the old lines, span wire con- 
struction being used throughout. Two sizas of pole only 
were used, supplied by J. E. and S. Spencer, All poles 
are 33ft. in length, and since the span wire is erected at a 
uniform height of 23ft. above the level of the rails, the 
poles are much heavier than those usually employed. The 
trolley wire is No. 00 B. & S. grooved wire, suspended 
by mechanical ears, soldering only being allowed at feeder 
and anchor ears. No splicing ears have been used. The 
angle of all mechanical and trailing frogs is 10deg. The 
mechanical frogs are of the Clough's patent type, made 
adjustable for any hand. They are operated mechanically 
in conjunction with the track points, The crossings were 
not erected until the whole of the special work had been 
completed, when the angles of the wires were carefully 
measured and a suitable crossing supplied. The trolley 
span wires are 1214 !/, S W.G; gaard span wires, 
‘ys S W.G.; guard wire, 7/,, S W.G ; the anchor wire, 
pulloffs and bridles, 7/,, S. W.G. The bases are of the 
standard heavy sizə, No. 3 bases weighing 300lb. each, and 
No. 4 bases 340lb. each, 

Sub Station —Current is supplied by the main power 
station in Lots-road, Chelsea, of the Underground Electric 
Railways Company of London, to the sub-station in 


Cables—The whole of the cables, comprising some 20 
miles of low-tension feeder and distributor cables made up 
of '8, ‘5, ‘4, and ‘25 square inch, and same 26 miles of 
pilot and telephone cable, and about 27 miles of ‘05 square 
inch extra high-tension, 11.000.volt, three-phase cable, were 
supplied and laid by W. T. Henley’s Telegraph Works 
Company, Limited, this being one of the largest contracts 
ever placed for cables in connection with tramway work. 
The low-tension and pilot and telephone cables are all insu- 
lated with paper impregnated with Henley’s special insulating 


Fig. 5.—Section of Three-Core Extra High Tension Cable. 


compound, and sheathed with a continuous tube of lead, 
while the extra high-tension cables are insulated with paper 
and lead covered in a similar manner to the low-tension 
cables, but sheathed over the lead with galvanised iron 
wires, which acts as an earth sheath as well as protection 
against mechanical injury, About 42 miles of these cables 
were laid in earthenware troughing filled in solid with 
bituminous compound, the remaining cables being drawn 
into earthenware conduits equivalent in single way to 
58 miles, the total length of trenching being about 17 miles, 
Nearly all the 11,000-volt extra high-tension cables wera 
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laid in troughing filled in solid as described above. Jointing 
in all the cables was done by means of lead sleave joints, 


which were filled in with Henley’s spacial jointing compound. | 


The necessary feeder and section pillars were also supplied 
and fixed by Masere. W. T. Henley's and are of the 
London United Tramway Company's standard type. The 
two feeders laid between Lots-road generating station and 
Kingston sub-station, a distance of 102 miles, were tested 


and a pressure of 22000 volts applied between each core | 


and earth for 20 minutes. This test both the feeders with- 
stood satisfactorily without the slightest trouble being 
experienced elther with the cables or with any of the 
numerous joints (about 500) throughout the entire length. 
Fig. 4 shows the laying of cables on the solid system over 
Kingston Bridge, and Fig. 5 is a facsimile of the three-core 

‘05 square inch extra high-tension cable. Each core of this 
cable is composed of 19 plain ‘058in. diameter copper wires 
insulated with strong long fibred paper, the cores being 
laid up with jate wormings covered with paper impregnated 
with Henley’s special insulating compound, sheathed with 
à continuous tube of lead, and covered over all with 66 
galvanised iron wires, each *104in. diameter. The thickness 
of insulation between cores and between any core and lead 
sheathing is *450in., while the thickness of the lead sheath- 
ing is in. This cable was subjected to a test pressure at 
the works of 33,000 volts for five minutes after 24 hours’ 
immersion in water. 

Rolling Stock —The cars, 40 in number, are of the top- 
covered, double decked type, each being mounted on 
two maximum traction trucks made by the J. G 
Brill Company. They were supplied by the United 
Eleewic Car Company, Limited, Preston, embody all 
the latest improvements in the art of car building, and 
each will seat 74 passengers (30 inside and 44 on the upper 
deck). Thirty of the cars are equipped with two (No. 80) 
motors of 40 h.p. each of the Westinghouse make, and 10 
with two (No. 200) motors of 30 h.p. of the same make. 
The controllers are also of the Westiaghouse type. 

Iu addition to the above work the contractors have 
simultaneously carried out the construction of five miles 
of track at Brentford, This line runs from Brentford High- 
street to Hanwell-broadway, and is double track throughout. 
Heavy widenings were also the order of the day in connection 
with this extension, 

At the inauguration dinner on March 1, Sir J. Clifton 


Robinson, referring to the obstructions met in the con. | 


‘struction, said: "I do think that, after all, the contractors 
have been more sinned against than sinning, and it affords 
me very great pleasure, indeed, to place on record the fact 
that Messrs. White and Co., who have been the contractors 
for the permanent way and the overhead work, have had 
in Mr. Rose one of the most able and indefatigable men I 
have ever been associated with in construction works.” 
The whole of the above work was carried out under the 
direct supervision of Sir J. Clifton Robinson, assisted by 
Mr, C. E, Holmes, Mr. H. S. Beale, and Mr. W. Nairn. 


THE APPLICATION OF SELF-INDUCTION TO 
LONG-DISTANCE TELEPHONY, 
BY E. E W | 


When speaking has to be carried. on over great distances 
the physical theory of transmission must be carefully con- 
sidered if good commercial results are to be obtained. In 
the early days of telephony there was a good deal of mis- 
conception regarding this subject, and although the dis- 
crepancies between electromagnetic theory and telephone 
. practice were dealt with upwards of 20 years ago by Mr. 
Oliver Heaviside, his views did not meet with due recogni- 
tion until a comparatively recent date, while for a number 
of years rather strange ideas (upheld by high authority) 


prevailed concerning the parts played by the several elec- 


trical characteristics of a circuit. The object of this paper 
is merely to give some account of the theory now generally 
admitted to be correct, and to show its application to the 
problem of long-distance telephony. - | 

The essential difference between the transmission of 
speech over short lines and long trunks of hundreds of 
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miles in length is that in the latter the speech impulses are 
transmitted along the conductor in the form of elastic 
undulations which follow more or less closely the laws of 
pure electromagnetic waves, whereas in the former thé 
laws of the simple alternate-current power circuit hold. 
The mechanical analogy of an engine cylinder transmitting 
power (a) by an ordinary short piston rod and (b) by a rod 
of great length will help to fix ideas. 

In the second case it will readily ba understood that a 
sudden impulse at one end is not passed along to the other 
instantaneously, but by maans of a travelling undulation, 
similar to a sound wave in air, the energy changing from 
potential energy to kinetic, and vice versd, and in the 
electrical case the phases of the current and voltage vary- 
ing periodically along the wire, 

The character of every circuit is dependent upon its four 
primary constants—(1) resistance, (2) capacity, (3) induet- 
ance, and (4) insulation—and on the magnitude and matual 
relation of these constants the efficlency depends. As an 
electromagnetic impulse progresses from the transmitter, 
it is subjected to two deteriorating inflaences —viz, 
attenuation and distortion. The former, as the name 
implies, is slmply a gradual falling away of the amplitude 
of the vibrations, due to the ohmic or frictional loss in the 
conductor, inductive action upon surrounding bodies, and 
the shunting effect of imperfect insulation. Attenuation 
of itself is not harmful provided it is not carried too far, 
hence the fact that an extremely high resistance of the so- 
called inductionless types can be spoken through with ease, 
which no doubt gave rise to the misunderstanding as to the 
precise part played by resistanceintelephonelines. The latter 
(distortion) is due to the fact that waves of different periods 
are unequally affected, and, in consequence, the complex 
speech undulation, which is composed of a number of 
superimposed simple harmonic waves of widely different 
frequencies, combined in every conceivable manner, is 
unequally attenuated as regards its constituent parts, 40° 
that the form of the arrival wave differs more or less 
greatly from the original shape, and may bear very little 
resemblance to it. Hence the sounds converted at the 
receiver lose their timbre, and may be so inarticulate that 
speaking is difficult or impossible, even though the volume 
may be ample. As far as overland telephone practice is 
concerned, it is interesting to note that distortion appears 
to be of minor importance in limiting the distance of com- 
mercial speaking, volame being the principal factor. This 
is no doubt due to the faculty the human machine acquires 
of materialising what must be the merest phantoms of 
original sounds. 

Heaviside, in his deep mathematical researches on wave 
transmission, has shown that if the measures of attenuation 
and distortion are expressed by A and D, 
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where R, K, L, and S represent the resistance, capacity, 
self-induction, and leakage conductance per unit length of 
circuit. It will at once be seen that both A and D are 


| increased by increasing E, but diminished by increasing L. 


An increase of S augments A and reduces D, while an 
increase of K increases D, and may lessen A. 

These results are qualitative, and must not be accepted 
as true under all conditions or all values of the four 
constants. Thus S having a fixed value, there is a maximum 
for L beyond which any further increment actually does 
more harm than good. This will ba seen presently. Two 
very important quantities must now be introduced. These 
are sometimes termed the secondary constants of the line, 
and are derived from the fundamental differential equation 
of wave propagation.* They are: 


a= NE xpi (Ss! x pk} ARS- L Kp). (2) 
B= N$ (ic p L?) (S p? K3) +4 (RS - LE p?) . (8) 


where R, L, S, and K are loop line resistance, inductance, 
leakage, and mutual capacity per mile of circuit, and p —27 


-* Bee Heaviside electrical papers and other authors, 
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times the frequency. The quantity 9 is known as the 
attenuation coefficient, and its meaning is simply that if 
an impulse of amplitude, say, 100, starts away at the com- 
mencement of a uniform line, by the time it is z miles out 


its amplitude is reduced to 100 «-8” or = where e is 
€ 

the base of natural logarithme, 2:718. There are several 

interesting special cases of this formula (3) which also 

simplify it considerably. First, let S and L be negilgibly 

small, a condition met with in most cables, (3) then 

reduces to 


B=NtpKR . (4) 
L K 
Again, let R S: and the formula becomes 
p = VRS. » b e (5) 


In which fis a quantity quite independent of the frequency. 
This is Heaviside’s distortionless circuit, Lastly, let L be 
large and p L great in comparison to R, and we then find 
that (3) will, within the limits of approximation, become 


SOM aca d 


which is again independent of the time factor, and con- 
sequently is likewise the equation of a distortionless 


Omites 


Fig. 1A, 


line. The advantage of this last form is that nob 
only ean attenuation be reduced to any desired figure, 
but that all rates of vibration are equally attenuated. 
Figs. 14 and 18 illustrate the imaginary progress of a 
complex wave form consisting of a fundamental of 750 
periods per second with a third harmonic along an ordinary 
telephone cable (No. 20 copper). In the first figure the 
line has only its natural self induction of about one milli- 
henry ; in the second the inductance is raised to 200 milli- 
henrys per mile. The great improvement in the latter 
transmission should be noticed (Figs, 14 and 15). 


l Omiles 


UU. 


Fic, 18, 
The effect of S in conjunction with Lis important. If 


we examine the differential coefficient, oF with a fixed line 


insulation, it will be noticed that a minimum is reached 
when L = and that if L is further increased, 9 rises 


in value again, and eventually inductance actually becomes 
detrimental. It follows that the idea of artificially 
augmenting the inductance of aerial lines, as constructed 
at present, is open to question, and has not met with 
nearly the same success as that which has attended the 
loading of cables. | | 

The conclusions arrived at from the above formule are, 
therefore, that R must be as low and L as high as possible, 
or, in other words, the E.M. time constant should be high, 
30 that the power factor of the line may be small—a result 
In complete contradiction to some formerly accepted views 
which regarded self-induction as a mere source of retarda- 
tion, to be avoided by running the two wires of a circuit 
close together. | 

The function of L is, indeed, very similar to inertia in 
loaded strings; it imparts momentum to the waves and 
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carries them forward.  Heaviside's distortionless line, 
though of much scientific interest, cannot be regarded as a 
praetieal solution of the problem, unless some immensely 
improved terminal apparatus be discovered which would 
enable the attenuation to be carried through a much wider 
range than is at present possible. Nevertheless, in actual 
practice the distortionless condition is often approximated 
to, for it is a long-established fact that many trunk lines 
give clearer articulation during damp weather, not so wet, 
of course, as to render the increased attenuation very pro- 
nounced. In Fig. 2 is depicted a curve showing the rise of 
the coefficient 8 ona 400lb. copper circuit with lowered 
insulation, and the position of the no-distortion point. 

The limit to reduction of line resistance is practically 
fixed by the enormous cost of heavy copper conductor, and 
by the skin effect which becomes appreciable at 800lb. per 
mile, and increases rapidly with larger wire. The remain- 
ing commercial alternative for extending the limit of long- 
distance telephony, setting the insulation question on one 
side, is then to find some means of raising the line self- 
induction without at the same time increasing the injurious 
constants. Various expedients have been tried or sug- 
gested. Heaviside in his earliest writings brought forward 
the proposal to surround the copper conductor with a 
non-conducting covering of finely-divided iron, and many 
attempts were made to enlarge upon this by lapping the 
copper with spirals of iron wire, and other devices of 
a similar nature, but in no case has a really sub- 
stantial improvement resulted, The reasons are now under- 
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stood. First, the capacity must inevitably be increased 
by introducing conducting matter into the dielectric, 
and thus the advantage gained by higher inductance to a 
large extent discounted; secondly, eddy currents and 
hysteresis are produced in an iron sheathing, which Increases 
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the effective resistance of the core ; and thirdly, the amount 


of increased inductance which it is possible to obtain is not 
very considerable at the best. An example of this kind 
may be quoted.* A psper-insulated cable having a copper 
weight of roughly 33lb. per mile loop required about 511b. 
of '5mm. iron wire lapping per mile to increase its induct 
ance from 1,55 to 19 millihenrys, its capacity being raised 
from ‘05 mf. to 104 mf. per mile and resistance 3 per cent. at 
900~. Then again there is the simple iron wire circuit, 
which undoubtedly has a fairly high inductance to steady 
currents, but was found a total failure, the true reason 
being imperfect penetration, or skin effect, at high 
frequencies, which not only largely augments the resistance, 


but decreases the inductance as well, the reason originally 
-ascribed—viz., electromagnetic retardation—being quite 


erroneous, Another method referred to by Heaviside, 
and enlarged upon in a comprehensive patent of Dr, 
S. P. Thompson in 1891, is to insert lumped induct: 
ance in the form of coils at suitable intervals 


* Electriciam Dee, 4, 1903, p. 259, 
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along the circuit, Many experiments in this direction were 
made, all more or less disappointing, and it was not until 
1899 that the matter was satisfactorily cleared up by Dr. 
M. f. Papin, of America, who demonstrated in an exhaustive 
mathematical paper on * Long Electric Waves” the precise 
manner that inductance should be distributed.” Briefly, 


his conclusions were that unless the loading coils are spaced | 


at à sub-multiple of not more than l of the shortest wave- 
T 


length considered, the effect of tn and fra reflection of the 
impulses is disastrous, and that if $ is the angular distance 
between any two coils in terms of the wave-length 2 r, 
then the loaded line approximates to the equivalent 
uniform line in the ratio, 

p 


sin © 
2 
$/2 


Thus let there be 10 coils per shortest wave. 
approximation is then 


The 


sin A ig or 1 : 1'015. 


Turning to equation (2), the quantity is called the wave- 
length constant, and an gives the actual wave-length in 
ü | 


miles. The following arithmetical example will indicate 
roughly the course to be adopted in dealing with problems 
on loading. Suppose we have a cable 220 miles long, 
having the constants 


R=11 ohms + say, 33 per cent. for the coils - 14'7 ohms; 
K='06 mf ; S and L nil practically ; 


and it is desired that 10 per cent. of the transmitted 
current shall be available at the receiving end. 


Then 10 = 100 2-2 8 or e? 8 —10, and f = c : 10 L «0104. 
0 


In this instance we may use the shortened formula, No. (6), 
2 

from which Le and in this case L='0297 henry, 

say '05. Similarly, the expression for the wave-length 


reduces to À = um NE and, taking 2,000 as the highest 
o-nNLK 

frequency, 

=12. 


A- 
2.000 ,—— ——— 
A/*08 x *06 


10? 


12 miles roughly. The next step is to some extent a 
question of £ s, d., and is also dependent on the facilities 
the line affords for cutting in. Say that one-mile points 
are convenient, This means 12 coils per wave-length at 
the specified maximum frequency, an approximation to the 


uniform line of sin 7. : Æ = ‘259 ,', 262, or to within 
12 12 


slightly over 1 per cent. If the above circuit be untreated, 
the attenuation constant as given by formula (4) is *0456 
at a mean periodicity of 750 ~ ,and the initial wave amplitude 
would decay down to ‘00457 per cent. at the far end—a 
value which would be quite uncommercial, to say nothing 
about distortion between the frequency limits. 

There is one point in connection with loaded lines which 
must receive careful attentlon—that is, terminal reflection. 
At every change in the nature of a line, such as variation 
of the constants R K, ete, and at apparatus points, there 
is a division of the impulse, part being thrown back as an 
Interference wave and part transmitted or absorbed by the 
instrument. This is rather a serious matter when a loaded 
line terminate abruptly at the telephone instrument, and is 
equivalent to an addition to the total attenuation coefficient, 
Fl, which may amount to a loss equal to that of a number 
of miles of circuit. In the latest American practice this is 
overcome by terminating the loaded trunk line, either by 
gradually diminishing the magnitude of the inductance 
coils towards the ends of the line, so as to let it down 
gradually, as ib were, or by connecting in at the terminal 


offices a special coil called a taper, virtually an artificial 


* Trans, Am.Math,Soo,, July, 1900. - 


eate matters. 


line of a few miles in length, constructed of a series of 
indnetances tailing off from the trank side, and having 
small condens«rs placed in shunt between the successive 
windings (see Fig. 5). 

The condition that reflection may be null is equality of 
the line and instrument impedances, or the ratio of 
(Gt Pe T T to (B4 +p Lj) must be unity, also the 
vectorial angle of the ratio zero. Fig. 4 shows three 
typleal exponential curves of the current for a certain 
cable circuit, (a) being the untreated line, (b) the same loaded 
to *6 henry per mile, and (c) the last-mentioned case with the 
addition of taper coils.* As far as the writer is aware, 


Fig, 3. 


no definite rule has been published to fix the amount 


of added inductance for a highly insulated line, but 1t 


is at once obvious from an inspection of the curves 
below that, ceteris paribus, there must be a best value 
for a given length of any specified conductor. The 
first effect of augmenting the inductance is naturally 
to increase the impedance, viewed from the transmitting 
apparatus, and in consequence to lessen the initial amplitude 
of the current. Hence, unless the line is sufficiently long to 
enable advantage to be reaped from the flatter attenuation 
curve, it would not be desirable to go in for extensive 
loading, Again,{t should be noted that a heavy load means 


.& short wave-length and correspondingly finer distribution 


of the coils, which brings in a commercial factor to compli- 
In fact, it by no means follows that the 
theoretical best Inductance is the one that should be used 
in practice, As this part of the subject is largely one of 
costs and other local conditions, it is beyond the scope of 
the present article, but ibt is of interest to investigate a 
simple theoretical case. Assuming that the inductance of 
the loading coils can vary considerably while the effective 


AMPLITUDE 


MILES or LINE 
Fie, 4. 


resistance of the circuit remain unaltered, the current at 
any point x of a low-resistance line with negligibly small 
leakage may be written (omitting phase factors) approxi- 


mately : 
Be, (8) 
:=E. (1) 5 i 
d c Rx /KM 
— =L | ee Le 
L 2 (5) á 
| R? x2 K 
whence 2 


* From paper by Dr, 


Hammond Hayes, St, Louis Electrical 
Oongress. 
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An expression for the best inductance for a given length, 
resistance, and capacity per mile is thus obtained. Example: 
Consider an open line, 5,000 miles long, 800lb. copper, 
2°25 ohms per mile, or say 3 ohms after loading. K= 
‘0096 mf. By the above formula L=‘54 henry, and f 
would then be about '0002 with perfect insulation, or 
'0004 (nearly) at the limiting value for leakage given by 
the formula S = E K/L, previously referred to. This 
would mean very high-grade transmission, unnecessarily 
high, the amplitudes at the far end belng about 13 per 
cent. even at the inferior limit; but the insulation 
would also have to be maintained a5 the high minimum 
of 182 megohms, which is hardly within the range 
of practical engineering. Consequently a lighter 
load with somewhat lower efficiency would be adopted. 
Campbell has shown that if the total weight of copper in 
the Iine and loading coils be given, then the best result is 
obtained by placing two-sevenths of the copper in coils 
having three-sevenths of the line resistance, but it is not 
quite apparent that this rule will materially assist the 
designer of telephone trunks. In general, however, the 
process of determining the best value for L is empirical, 
and dependent on experiment rather than mathematics, 
If thoroughly satisfactory results are to be derived from 
loading. great care must be devoted to the coil construc- 
tion. Since air-core coils are usually too bulky to be of 
practical use (for underground cable work, anyway), iron 
cores become imperative, and iron introduces various 


Saas 


| 


n 
pronum 


| il 


troubles which can only be mitigated, not removed 
entirely, Drs. Pupin and G. A. Campbell have taken out 
patents for loading coils, and their specifications should be 
referred to for full details of manufacture. The points 
aimed at are, to reduce the fron and copper losses at tele- 
phonic frequencies to the lowest possible amount by building 
up the core of exceedingly thin laminations, or fine iron 
wire, and stranding the copper winding when it becomes 
necessary to use wire larger than No. 20. In order to keep 
the induction density, and, therefore, the hysteresis loss, 
very low, the mass of iron must be considerable—in fact, 
out of all proportion to the copper. Fig. 5 shows a typical 
coil having an inductance of about ‘042 henry and resist- 
ance ‘125 ohm for loading a submarine cable having a 
copper resistance of five ohms per mile. 

For the lighter types of telephone cables, toroidal coils 
of rather greater diameter, smaller depth, and higher 
resistance bave been used. It is also a matter of con- 
venience and economy to place twin windings on one core, 
connected inductively into the two sides of the circuit. 
The effective inductance of each winding is thus increased 
by the mutual inductance between them. Precautions 
must be taken in practice to locate the coils and tapers of 
adjacent circuits in the same manhole or cable terminal in 
such a manner that induction between them is eliminated, 
otherwise serlous cross-talk may result. This is achieved 
by surrounding each by a cast-iron case to contain the stray 
fields. It has also been found that, owing to the sustained 
higher electric potential along the line, consequent on the 
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smaller attenuation, there is a greater tendency to cross- 
talk due to capacity unbalance between adjoining pairs, 
and this requires rather more stringent precautions in 
the design of cables to ensure symmetry and uniform 
axial distances. To sum up, it may be stated thav the 
results obtained up to the present are distinctly encouraging, 
and great advances may be expected in the future, partica- 
larly in connection with subcerranean telephony, although 
there is no physical reason why the principle should not be 
successfully applied to long-distance submarine cables, pro- 
vided the mechanical difficulties can be grappled with. The 
case for aerial lines is not so attractive, partly on account 
of the insulation effects already mentioned, and partly 
because the heavy copper loop line, having wires spaced at 
l2in. or 14in. centres, is inherently an excellent wave 
conductor, possessing a fairly large time constant, and 
capable of transmitting speech with little distortion over 
big distances. Loading, which is most effective in its initial 


stages, is, therefore, deprived to a large extent of its 


advantages. Some reference to the much-discussed (and 


| abused) K R law can scarcely ba omiteed. Every telephone 


engineer has probably learnt somewhere or other that if the 
product per mile of the capacity in microfarads, R in ohms, | 
and the square of the length of line in miles—in other 
words, the electrostatic time constant—exceeds a certain 
numerical value, theo speaking is good, bad, indifferent, or 
impossible as the case may be. Now this is only a par- 
ticular application of the general law of attenuation—viz., 
that case in which K and R are considerable and p L of no 
importance ; hence, the behaviour of submarine telegraph 
and short small-gauge telephone cables is very well approxi- 
mated to. It is only when an attempt is made to generalise 
the K R law for all classes of circuits (and this has been 
done in the past) that the results arrived at are hopelessly 
incorrect. In what was until quite recently a standard 
text-book on the subject the figure for good telephony 
over aerial copper wires is given as 10,000, but 
excellent transmission is obtained on the New York- 
Chicago lines with 32,000, and on later and longer 
American trunks with 65,000. Even these high values 
may be exceeded in the future, and it is, therefore, fairly 
obvious that KR has not much to do with the matter. 
Various empirical formule have been constructed from time 
to time to enable comparison to be made between the 
different types of over and under ground conductors, bat 
these we may pass without comment. The attenuation 
coefficient conveys all the information required, and except, 
perhaps, in its extended form (3) is no more recondite 
than the KR law, while its physical meaning is easy to 
comprehend. The difficult point is to decide how great 
the total coefficient, 97, can be, / being the length of line 
plus reflection and other uncertain losses; 4'5 appears to 
be workable with good instruments, though it is not easy 
to lay down any hard-and-fast rule in questions so largely 
governed by personal equation. 
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NOTES ON SOME COMMON ERRORS IN THE USE OF 
ELECTRIC MOTORS FOR MACHINE DRIVING.* 
BY W, A, KER, MEMBER. 

(Concluded from page 447.) 


feversing Motors.—The next type of motor to be con- 
sidered is the reversing motor. A reversing motor is seldom 
required to make lengthy runs in one direction, but is nearly 
always desired to run for a few seconds, or perhaps minutes, 
and then stop and reverse, and in this rapid acceleration is 
a necessity. Acceleration is a function of the torque ; there- 
fore, in this case also the shunt motor has an advantage 
over the series motor. It also has a disadvantage—viz., 
that, owing to self-induction, the shunt coils take an appre: 
ciable time to build up the magnetic field, and the torque 
does not reach the amount shown in Fig, 1 until the field 
is fully excited. This is easily got over by keeping the 
shunt coils fully excited all the time the motor is required, 
and as the energy is only from 1 to (in small machines) 
5 per cent. of the total current, the loss is trifling. The 


* Paper read before the Instimation of Engineers and Shipbuilders, 
Scotland, 
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constantly excited fields have the effect of bringing the 
armature to rest very quickly (when the armature current 
ls switched off) owing to eddy currents in the core, and 
if a brake contact be fitted on the controller so that the 
armature can be short-circuited through a resistance, the 
armature will act as a brake, and also assist in bringing 
itself to rest promptly. This isa very important property 
for a reversing motor to possess. It appears, therefore, 
that a shunt motor, with fields permanently excited, is the 
best type to use for frequent reversing and rapid accelera- 
tion. It is true, however, that some machines, having 
moving parts with but a small inertia, and requiring often 
to work with a small load, when an increased speed of 
running with a fair acceleration are desirable (such as the 
holsting gear of jib eranes with an empty hook), may, with 
advantage, be fitted with serles motors. 

The following list gives à few common machines, and the 


types of motors which the author considers most suitable 
for them : 


Boring Mills —Shunt wound, variable speed. 
Radial Drills —Shunt wound, variable speed. 
Countersunk Drills —Shunt. 


Large Lathes —Shunt, variable speed ; or where breaks occur 
In the work generally dealt with, heavy cuts being taken 
for a portion of the revolution of the face plate, and 
the rest of the revolution being idle, such as truing 
the ends of bob weights on a crankshaft, compound with 
fly wheel, 

Small Lathes —Shunt, variable speed. | | 


Planing Machines—Compound, with flywheel. A resistance 
may be automatically switched into the shunt circuit 
to increase the speed on return stroke with advantage. 

Milling Machines —Shunt. . 

Shaping Machines.—Shunt. 

Slotting Machines —Compound, with fiy wheel. 

Cold Saws —Shunt. 


Punching and Shearing Machines.—Compound, with fly wheel. 


Plate bending Roils.—These are reversed frequently, and 
have great inertia and considerable friction, even if fitted 
with ball bearings, The driving motor should be com- 
pound, and may with advantage be fitted with a fly- 
wheel to add to the kinetic energy of the moving rolls, 
and relieve the motor by supplying the extra power 
required at the first nip of the plate, and it should be 
fitted with a magnetic or foot brake to stop the rolls 
quickly. The magnetic brake may be connected in series 
with the motor, as the initial current is large. The roll- 
shifting motor should also be compound to get a large 


‘torque at starting. A series motor is not satisfactory, as : 
‘the speed of the roll gets somewhat high, and 1t is difficult | 


ito stop it at the exact position required. A powerful 
magnetic brake should be fitted for this purpose. 

Mortar Mills.—Compound, with fly wheel. 

Circular Saw.—Compound, with small flywheel, to assist 
motor when the saw meets knots in the wood. 

Band Saw.—Shunt, 

Frame Saw.—Shunt. 

Wood Planer. —Shunt. 

Mortising and Tenoning Machines. —Shunt. 

Cargo Winch —Compound. These are often made series 
wound, but so much of the time of a hoist is occupied 
in easing the load out of the hold that the greater torque 
of the compound motor with a small current over- 
balances the quicker speed of the series motor with light 
loads. 

Shipyard Winch —Compound. The distance at which the 
work is performed is often considerable, and great skill 

and care are required on the part of the winchman if 
a series motor is used, especially with light loads. 

Shull breaking Winch.—This is usually fitted with a series 
motor, and as the load is constant, and the Inertia of the 
tup, at starting to hoist, constitutes an overload, the series 
motor has the advantage, 

Three-Motor Travelling Crane.—In shops where rough work 
is carried out and great nicety of handling is not required 


at a time. 


| cage at the right place. 


the speed increases, and enables the work to be performed 
more quickly, | 


In iron foundries, especially where delicate ornamental 
work is done, delicacy of handling is the most important 
point, it often being necessary to raise or lower a box jin. 
In this case a compound motor has all the advan- 
tage. The small current required for a given small torque 
means that the craneman has to move his controller on 
to its first or second notch to move the load, in place of 
on to the fourth or fifth notch, as would be the ease with 
a series-wound motor, and he ean, therefore, stop it more 
quickly. The motor should have its shunt coils per- 
manently excited, and be fitted with a shunt brake, so that, 


whatever the current in the armature, the brake may pull 


off quickly. A serles brake does not pull off until a con- 
siderable current is passing through the armature, though 
once it is off, a small current suffices to hold it off. 

In engine erecting shops a compound motor should be 
used for the same reasons. With a series motor a good 
deal of time is lost by the craneman raising or lowering the 
work too far. The travelling and cross traverse motors 
may be series wound, as the inertia, even with an empty 
hook, is great, and the minimum load is considerable, A 
brake may be fitted with advantage. If, however, great 


delicacy of movement is required, these motors should also 


be compound wound, for the same reasons as have been 
advanced in the case of the hoisting motor. 

Hoists. —Most electric hoists and lifts have balance weights 
fitted equal to the combined weight of the cage and half the | 


ordinary load to be lifted. This enables a small motor to 


be used, and ensures economy in eurrent consumed. It is 
evident that with half load in the cage the motor will 
have no work to do, save to overcome the friction, and 
if a series motor be used, it will run at a very high speed, 
and there will be considerable difficulty in stopping the 
A compound motor is the most 
suitable, though shunt motors are often used. They 
should be fitted with shunt brakes, and the armature itself . 


may be used as an additional brake with advantage. 


Centrifugal. Pumps.—The torque required at starting ig 
very small. Uni the critical speed is reached no water is 
delivered, and any small inerease of speed above that point 
means à large increase in the water delivered, and, there- 
fore, of the power absorbed. A shunt motor should be 
ured having a variable resistance in the shunt circuit, so 
that the exact speed to give the required delivery of water 
may be obtained. 


Reciprocating Pumps.— Assuming the suction and delivery 
pipes to be charged, the torque of this type of pump is 
constant at any speed, with the exception that when 
running the friction of the water in the pipes comes Into 
play, and the torque varies accordingly. A shunt-wound 


| motor is quite suitable, and may have speed regulation to 
| vary thedelivery. A series motor may also be used, having 


speed regulation, by shuating a portion of the current from 
the field coils to increase the speed, or by resistance in the 
armature circuit to reduce the speed. A series motor has — 
one advantage for this purpose, but fortunately it does not 
often occur. If one of the suction valves gets hung up, 
preventing one of the pump barrels from working, the 
load on the motor is reduced, and it runs faster, the other 
two barrels (assuming it to be a three-throw pump) deliver 
more water, and the Increased speed and noise draw the 
attention of the driver to the fault. For pumps operated 
at a distance, a series motor is probably best. Qaly two 
cables are required, the starting switch being fixed in the 


engine-room, and an ammeter in the circuit enables the 


driver to know, by any variation in the current, if atten- 
tion is required at the pump. The author was connected 
with the installation of a pump of this nature some 10 years 
ago, which is still working successfally, the current being 
transmitted some two miles and the pump being visited 
about twice a week. | 

Roots Blowers.—For cupola work these should be shunt 
motors with speed regulation by shunt resistance, so that 
the pressure and quantity of air delivered may be varled 


a8 the charge settles. 
a series motor is the best for hoisting, as with light loads 


Smiths’ Fires.—For such, shunt motors should be used. 
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It may be well to point out that the question of time of 
acceleration from rest, and energy expended, is a somewhat 
complex one, and that a great deal depends upon the method 
of controlling the current during the acceleration period. It 
is obvious that if a motor is accelerating a machine which 
requires the full load of the motor to drive it at full speed, 
and if it be possible to so regulate the current by the 
starting switch that the current at once equals the full-load 
current, and never exceeds it by more than a small fraction, 
it does not matter whether the motor be shunt, compound, 
or series wound, it will accelerate the machine in the same 
time with the same expenditure of energy. This, unfor- 
tunately, is an impossible condition, as supply companies 


do not allow the full-load current to be drawn suddenly | 


from che mains, but they insist upon gradual increases in 
steps of 10 or 20 amperes, and in private installations, for 
the sake of generating plant and other motors and lights, 
it is not advisable to do so, It is, therefore, necessary to 
accelerate by gradual increments of current, and it is in the 
earlier stages that the shunt and compound motors have 
the advantage. If, however, the inertia be very great, and 
the operator impatient, he may move his switch so rapidly 
that a current much larger than the full-load current is 
taken, and in this case the series motor gives the greatest 


torque and the most rapid acceleration ; but the operator 


should be replaced by a more patient man. | 

In all the preceding it has been assumed that the motor 
and the machine are direct connected, or, at all events, 
that there is no appreciable slip between the motor and 
the machine. There is one very interesting machine, 
however, which starts from rest, and, as made by one of 
the best known firms in this city, has purposely a very 
large slip. The reference is to centrifugal machines, either 
sugar centrifugals or hydro-extractors. In this particular 
type the motor drives the basket through a centrifugal 
friction clutch. The motor in machines of the latest type 
is, series wound, and is thrown on to the mains direct 
by a double-pole switch, no starting resistance being 
employed. The high self-induction of the series field coils 
prevents the sudden rush of current being excessive. In 
most cases which have come under the author's notice, the 
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the acceleration period is often six or seven times the power 
taken when running at full speed, and the power at the 
start is often more than double the average power. A very 
specially designed motor is, therefore, necessary. The actual 
power depends upon the time of acceleration, and this varles 
with the class of sugar to be worked. The interesting point 
in this machine is that, if a shunt or compound motor be 
used, there is a much greater loss of energy, as, owing to 
their much higher speed with a given current, the speed 
of the basket does not equal the speed of the motor until 


a much later period, and the energy losb caused by the 
friction of the slippers is much greater. There is also the 
disadvantage that some sort of starting resistance must be 
used with these motors. 

On the other hand, the series motor has the disadvantage 
that, though the total energy required is less, the initial 
demand is greater; but as usually a number of these 
machines are used in one Installation, and they do not all 
start at the same time, the generating plant may be prac- 
tically the same as would be necessary with shunt or com- 
pound motors. Fig. 7 shows the current curve and speed 
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initial current is not appreciably greater than that taken 
by the motor 10 seconds later. The motor in a few seconds 
attains the speed corresponding to the current, the slippers 
of the friction clutch fly out by centrifugal force, and the 
basket begins to revolve. The basket accelerates rapidly 
until it attains the same speed as the motor, when the 
motor. and the basket accelerate together until full speed 
is obtained. The friction of the slippers represents a loss 
of energy of 50 per cent. of the motor output, until the 
motor and basket are running at the same speed, after 
which no such loss occurs. The average power taken during 


curves for a basket and serles motor of one of these 
machines. It will be noted that the basket speed never 
quite reaches that of the motor. This is probably due 
to vibration causing a slip in the friction clutch, and there 
must be some slight loss in this; but it is also the case 
when shunt or compound motors are used. It may be 
asked why the motor should not be direct coupled to the 
basket. The objection to this is, that the motor would 
have to contend with the inertia of the basket when 
starting, as well as its own inertia, and a very large: 
starting current, necessitating a starting resistance, would: 


The author has known many cases In which complaints | 
have been made that the motor speed fell off seriously | 
upon increasing the load, and, upon investigating the | 
matter, he found that both stretching screws were fixed | 
at the front of the motor, and the holding-down bolts | 
having worked loose, the pull of the belt had slewed the | 
motor slightly out of place, allowing the belt to slip. | 
Fig. 8 shows the two methods of fixing the rails. The | 
author is aware that he has not advanced anything of much | 
value in this paper, and he expects that many members will | 
not share some of his views ; but he hopes, however, that | 
the expression of these views may lead to a good discussion. | 
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A NEW SINGLE-PHASE COMMUTATOR MOTOR.* | 


BY V. A, FYNN, MEMBER, 
(Continued from page 420.) 


Motor No. 3 shows another case where an ordinary | 
squirrel-cage single-phase motor absolutely fails, whereas | 
the new compensated motor gives excellent results. Frame | 
and winding are identical in both cases. The results with | 
the squirrel cage are shown in Fig 24; those with the | 


new motor connected as in Fig.15 or 17 are illustrated 


pbase four-pole motor generally wound for 4 poles 50 cycles, 


and giving under these conditions 6 b.h p. continuously. | 
This frame was now wound for 8 poles and 85 cycles; the | 
test with the squirrel cage showed that the machine was | 
practically useless, whereas the results obtained with the | 
new arrangement are quite good. This particular machine | 
was designed for intermittent load. A comparison of the | 
main data shows the following results at no-load : the speed | 


of the squirrel cage was 1,270, as against 1,355 ; the no-load 
current 41, as against 12°8 amperes ; the power factor 0°19, 
as against unity. The maximum brake horse-power available 


was 5'5 and 8 respectively, so that the squirrel cage could | 
not be worked normally at the required normal load of | 
5 hp. The maximum efficiency is better by 2 per cent. | 
for the compensated motor, reaching 66 per cent. at full | 


load. 


The curves (Fig. 25) also show the variation in the rotor | 


currents in the C and D axes, as well as the value of the 
auxiliary E M F. (D volts) impressed on the D circuit. I: 
has already been said that the overload capacity of these 
motors depended greatly on the value of this E.M.F.; in 
this case the experiment was tried. With 10°38 auxiliary 
volts on the D brushes the power faetor was unity, the 
speed 1.266 revolutions, the output 7'97 b.h.p. at 63°1 per 
cent. effiseney, and the overload capacity 9 bh.p. The 
current in the D axis rose to 110°5, that in the C axis to 
174°5 amperes. It is owing to this large current in the 


latter axis that the effisiency was a little lowered. At | 


lighter loads the current taken by the motor was leading. 


These last results have been added with the object of | 
showing that care must be exercised in the predetermina- | 


tion of the auxiliary E M.F.; if this be chosen too high, the 
efficiency might suffer for the reasons already set forth. 
Particular care is required when high densities are adopted. 
The current in the field axis follows the same laws as an 
ordinary magnetising current. 

We have so far been comparing the performance of the 
squirrel-cage motor with the new motor without auxiliary 
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* Paper read before “the Institution of Electrical Engineers, | to the diagram in Fig. 12, This increases the efficiency of 
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Short.cireuits in the armature, and have found that, at 
least for the smaller sizes and the lower periodicities, the 
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| latter is at a slight disadvantage with regard to efficiency ; 
In Fig. 25. The frame used is that of a standard single- | but even this ikadvan iaso nearly disappears if, after the 


machine has been converted into a shunt induction motor 
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by short-circuiting the rotor along two stationary axes, - 
several points of the rotor are also short-circuited according 
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the motor by several per cent. But even then the com- 
parison is not really a fair one, since the starting properties 
have not at all been considered. There is no known 
method of starting an ordinary asynchronous single-phase 
motor which will bear the least comparison with the one 
here described ; the most effective all make use of rotors 
provided with slip-rings ; and it would be more correct to 
compare with this new type that form of the ordinary 
. induction motor which allows of the best starting torque 
being obtained. If this be done, the ordinary induction 
motor entirely loses its one remaining advantage, since the 
use of the slip-rings at once lowers its efficiency. 

In Fig. 26 is shown a set of curves illustrating the 
starting performance of motor No. 3. The point of the 
starting switch to which this set of curves corresponds is 
one for which the proportion of ampere-turns in the S, and 
S, windings is as 1 to 3°5. Similar sets of curves would 


be obtained for other points of the starting switch. The 


full-line curves illustrate in detail the performance of the 


VOLTS: 150 
CYCLES: 85. 


ML Ud 
| Nu 
A 


EIS 
REM 
MZ 
D A 
P^ ud 
"m 
ERE 
a 
O | 
L3 — 
m 
NM 


MN 


Nan 
SS 
ES 
-| 


- 
E 
AN 


| R 


E 
Ln 


BUR 
| TORQUE, | 


|FULL] Load 
9 EHE SEES 


Aly 
LN 
ks 
|y 
BY 
ab. 


= 
zape | | 


e | e 
a 


4. 


X 

D 
t 
th 


Fie. 26, 


motor with varying load as a series induction motor 


(D circuit open). The speed for any given torque could | 


be increased or decreased by moving the switch forward 
or backward. The dotted eurves-were obtained by gradually 
closing the shunt exciting circuit, beginning with a resist- 
ance of half an ohm in circuit when a speed of 860 revolu- 
tions (two-thirds of normal) had been reached, reducing 
this to ‘15 ohm and then cutting it out altogether. It 
is seen that the available torque never sinks under 
2°78 mkg., which corresponds to the full load, and that 
the speed curve is regular enough for all purposes. The 


maximum torque obtainable, however, only just reaches 


twice the normal. The auxiliary E M F. employed was the 
normal—; e, 6'5 volts—and was practically constant. Had 
the auxiliary E M F. been raised a little at starting, and 
the shunt circuit closed sooner, say at about 600 revolu- 
tions, a rather more gradual speed curve would have been 
obtained. Such fine adjustment is, however, quite unneces- 
sary for practical purposes; it is, indeed, quite sufficient to 
directly close the shunt circuit at about two-thirds of the 


normal speed. The dotted curves remain much the same; 
the kick in the stator current curve is, however, more pro- 
nounced, and, as nearly as could be observed, the current 
rose momentarily to 68 amperes when the torque was kept 
nearly constant. In practice the torque required decreases 
as a rule with the speed, so that in reality the current 
would not rise to 68 amperes, and it is thought that the 
dotted curves represent more nearly the conditions which 
would obtain in actual practice if the shunt circuit were 
closed at two-thirds of the normal speed without the inter- 
porition of resistances. 

It remains for us to deal with a modification of this 
motor, but capable of developing without increase of pressure 


| Fie, 27. 


at the terminals, and without starting apparatus of any 


kind, a torque at starting at least four times the normal on 


circuits of 50 periods. This machine is particularly well 
suited to do duty where a series characteristic is required, 
and since it can be converted into a constant-speed machine 
at any time and with the greatest ease, it is also suited for 
ordinary work, more particularly, however, for elevator 
service on high-periodicity circuits, and where specially 
great starting efforts are needed, together with freedom 
from racing. Is has been shown that the rotor winding 
in the axis, D D, is made use of in the shunt induction 
machine as the field winding. It is clear that if it can 
ba used as a shunt exciting winding it it can be also 
used as a series exciting winding. The author has found 
that, for the purpose of starting and speed regu- 
lation, a very marked improvement can be secured by 
connecting the rotor winding along the axis, D D, in 
series with the field winding, S,, disposed on the stator, 
and also in series with the transformer winding, S, 
Going a step further, he also connected the winding, S, 
providing the auxiliary E M.F. for improving the power 


Fie, 28. 


factor when working at a constant speed in serles with the 
windings already. enumerated. These connections are 
shown diagrammatically in Figs. 27 and 28 for both 
directions of rotation. By this change of connections the © 
nature of the machine is not altered in any way ; it is still 
nothing more than a serles induction motor. As before, 
the stator group, S,, induces the armature current, but 
instead of all the motor field winding being disposed on 


the stator, part of it is also. disposed on the rotor, the 


rotor winding itself in the axis, D D, doing duty as such. 
The winding S, has a small &M.F. generated in 
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it which is co-phasal and of the same direction as 
the E.M F. impresssd on tbe motor, and consequently 
Increases the total active EMF. The advantages 
secured are manifold. As before, the machine can be 
designed to take as little current as may be desired on the 
first point of the starting switch without the help cf external 
resistances, transformers, and the like, and with less turns 
in the group S, than were previously required. Whereas 
before, when the rotor field winding was not in series with 
the stator field winding, the starting torque fell to zsro 
as soon as all the stator field winding was cut out, now 
the starting torque reaches a maximum at that point. 
This last difference is of extreme importance for heavy 
work, and particularly so for lift work. This modified 
motor also shows a very much better power factor when 
running as a series machine, the reason being that the 
E M F. (E R) generated ab the D brushes is nearly opposed 
In phase to those components of the E.M F. impressed on 
the terminals which go to balance the EMF.’s of 
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self-Induction generated in the motor windings. The 
phase of the EMF. due to S, tends to coincide more 
and more with the motor field as the motor speed increases. 
The field brushes, D, which before were idle during the 
greater part of the starting period, are now made use of 
from the very beginning, and with the greatest benefit. As 
to the conversion of the motor into a shunt induction 
machine, it is almost simpler than before ; all that is neces- 
sary is to short-circuit gradually, or suddenly, the points in 
the connections marked 5 and 6. If a resistance, W, is 
connected in parallel to these points, the speed can also be 
regulated to some extent by its help. The higher the 
resistance the nearer will the characteristic of the motor 
approach to a series characteristic. A reluetion of this 
resistance tends to bind the motor more and more to 
its natural constant speed; decreasing its speed if the 
same happens to be above the natural, and increasing 
it if it happens to be below the natural. For the purpose 
of short-circuiting the points 5 and 6 at approximately the 
natural or synchronous speed, the author has devised a very 
simple centrifugal arrangement which can be fixed on the 
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motor shaft outside the frame, and which secures a quick 
make and break ; in this way the controllers for lift work, 
for example, are greatly simplified. Such a short-circuiting 
device will operate well with 15 per cent. (up or down) of 
the prescribed speed, so that every shock is absolutely 
avoided. It is only necessary for the various windings 
which have been enumerated to be in series relation to each 
other ; they need not be connected in series directly, it 
being possible and sometimes very useful to interpose series 
transformers. 

As an illustration of the advantages to be gained by 
this improved means of starting, some tests carried out on 
No. 3 motor are graphically reproduced in Fig. 29. The 
transformation ratio from stator to rotor was 2:6 to1. Not- 
withstanding that no transformer was used to feed that part 
of the field windiog which is disposed on the rotor, the 
connections being exactly as shown in Fig. 27, the improve- 


ment secured is very marked indeed—with the same 


starting current a 27 per cent greater torque was.obtained ; 
in other words, a torque 2 5 times the normal, with rather 
less than twice the normal current, and this with a small . 
eight-pole motor on an 85-cycle circuit. Apart from this, 
the properties of the motor as a series induction machine 
(full lines) are vastly improved, the maximum power factor 
rising from 082 to 0975, the maximum efficiency from 
57 to 66 per cent., and the maximum brake horse-power 
from 656 to 7'6. The dotted curves show what would 
happen if the centrifugal device referred to acted at 15 per 
cent, below the normal speed. In order to carry out this 
test the rise of speed was watched on a tachometer, and 
the points 5 and 6 were short-circuited at a speed of 
1,100 revolutions. The transition to shunt operation is 
even more perfect tban in the previous case. 

It is not proposed to deal more fully in this paper with 
the performance of this motor as à machine with a series 
characteristic ; enough has been said to show the possi- 
bilities in that direction, but it might be added that traction 
motors have been built and tested, giving excellent results. 
These machioes have a very high power factor and com- 
muta‘e well. Comparatively good efficiencies have also been 
secured ; that of a 60-b.h.p. motor at 500 revolutions 
reaching 82 per cent. for 40 bh.p. and 86 per cent. at fall 
load. The author hopes to shortly have an opportunity of 
publishing a more detailed account of this special work. 


(To be continued ) 


PERSONAL. 


The President of the Baid of Trade has appointed Mr. H. Llewellyn 
Smith, O.B , to discharge the duties of Permanent Secretary to the 
Board of Trade during the absence of Sir Francis J. 8. Hopwcod, 
K.O.B.. O M.G., in South Africa, 

The Bzard of the National Telephone Co, have unanimously elected 
the vice.president, Mr. George Franklin, as president of the company 
in the place of Sir Henry Fowler, M.P. who has resigned, and also 
elected Mr. Samuel Herrick Sands as vice-president, 

Mr. T. W. Sheffield, who opened and managed for some four or five 
years the Manchester branch office of the B-itish Thomson-Houston 
Oo., has been appointed district manager tor Messrs. Crompton aud 
Oo., to control a larger district, including the Lancashire and North- 
Western Oounties, Chief offices and new showrooms for this district : 
Woodall’s-buildings, 42, Deansgate, Manchester, 

Mr. Councillor Ball has been sppointed a member of the Electricity 
and Tramways Committes of the Warrington Borough Oouncil. 

The Aberdeen Town Council have decided to grant Mr. Caird, the 
interim tramways superintendent, an honorarium of £50 for his 
services from Oct, 17 last to lst inst., and have appointed him traffic 
superintendent under the general manager. 


APPOINTMENTS VACANT. 


Two Additional Assistants in the Electrical Hogineering 
Department, Salaries, £300 and £150 per annum respectively, 
City and Guilds cf London Institute Central Teehnical College, See 
adv. rtisement, 

Switchboard Attendant, Carlisle E'estrio Light and Power 
Station. Salary, 25s, per week, Applications by April 17. See 
advertisement, 

Manager for small electric station in Argentine Republic. Apply, 
Gerente, care of Orossley and Oo., 57, Ooleman-street, E.O, Soe 
advertisement, | | 
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GARCKES MANUAL. 
The appearance of this hardy annual is always welcome, 


upon to give in a limited space a review of a book contain- 


| ing one thousand six hundred and six pages of reading 
Price Threepenee; Post Free, Threepence Halfpenny | 
| man of his arduous task, and to attempt to glve an adequate 
| notice in a leader. 
| “ Would that mine enemy had written a book," we feel 
| that in so doing we have cut ourselves off from the unkind 
| criticisms which a reviewer can indulge in. 
| very poor literary man who could not find some fault in a 


matter. This year we have decided to relieve this gentle- 


Remembering the quotation from Job, 


It would be a 


volume of this size, The first complaint would naturally be 


| of its magnitude, and that the book, unless its growth is 
| checked, will soon require to be sold with a bookcase and in 


parts, like the “Encyclopædia Britannica.” We ourselves 
are proud of the sizə of the book and its annual growth in 
dimensions, because this is demanded by the steady 
increase in the electrical industry. This increase must 
severely tax the editorial capacity of Mr. Garcke, but 
we are pleased to see that it does not prevent him and 
his capable staff from continuing to give under the heading 


| Progress of the Year” a compilation of figures from the 


returns printed. These statistics are wonderful reading, 
and deal with millions of pounds as lightly as the London 
County Council tramway conductor does with a halfpenny 
fare. In glancing through the same we find it of interest 


in various branches of the electrical industry. Thus, the 
companies who devote their energies to the supply of 
electricity for light and power employ practically thirty- 
two millions of capital. This is, of course, divided into 
ordinary capital, preferential capital, and loan and deben- 
The average interest returned on these 
three classes of capital for the one hundred and eighty- 


| seven companies dealt with are respectively 5°57 per cent. 


on the ordinary capital, 5°14 per cent. on the preference 
shares, and 4°53 per cent. on the loans and debentures. 
The grand average is 5°11 per cent. These figures are 
arrived at in spite of the fact that nearly three millions 
out of the thirty-two millions of capital received no dividend 
whatever. This 5°11 per cent. is slightly higher than for 


| | any year since 1900. Similar returns for the corporations 
All communications iniended for the Editor should be addressed | 


and local authorities supplying electricity cannot be taken 
out because they proceed on quite different lines. It 


| suffices to state that the two hundred and. seventy-seven 
| undertakings employ 552 millions of capital, which is raised 
| on loans for which the rates are security. While we wish 
| to refrain from criticisms, we think that the comparison 


Advertisements should be addressed to the Publisher, 189-140 | given of the grand totals from the revenue accounts of 


electricity undertakings owned by corporations and com- 
panies respectively should be extended. Thus, Mr. Garcke ° 
gives us all the figures in cash, but does not work these 
out per unit sold, as could easily be done. The figures 
as they stand are nob comparable as they would be if given 
per unit. For example, the average price obtained per unit 
by the corporations for 1905 was 2°57d. and that for the 
companies 3°38d. The total working expense per unit 
for the same year was 1'21d. for the corporations and 
1°59d. for the companies. It will be seen from the above 
returns that the investor in electric supply undertakings gets 
slightly over 5 per cent. for his money. One would expect 
that tramway undertakings would return a higher interest 
on the capital, but this is not so. Thus, for 1905 the 
one hundred and seventeen companies working employed 
seventy-seven millions of capital, with the average return 
as low as 4°13 per cent. This is partly due to the onerous 
conditions under which tramway companies are allowed to 


| obtain powers, and the many concessions they hava to give 


to loeal authorities before they can put these powers into 
operation. On the manufaeturing side of the industry, 
the average rate of dividend or interest upon the whole 
of the amount of money invested curiously coincides 
exactly with that from the supply undertakings—i.c,, 
9'll per cent. for the year 1905. In the year there 
were two hundred and ninety companies included in 
the “Manual,” employing jast over forty millions of 
capital, The average rate of dividend on the ordinary 
capital was 7:24 percent. Tais is low for an engineering 
manufacturing business, and we regret to see little chance 
of it improving. It is just slightly higher than last year, 
but the yearly returns from previous volumes of the 
manual show an even decline since 1899. English elec- 
trical manufacturers have had an exceedingly hard fight, 
but the keen competition between them and the reduction 
of prices which has ensued have no doubt helped to 
extend the supply of electricity and the development of 
electric tramways. What these manufacturers have 
suffered from German and American competition is now 
historical, but, unfortunately, it is not a thing of the 
past. The only hope of improvement for these manufac- 
turers seems to us to lie in the fact that good workmanship 
and design must in the long run command reasonable 
prices. There are those who think that a happy dispatch 
for those struggling firms who eut both quality and price 
would assist the industry, but it is difficult to arrange for 
this to be done in this country. The Garcke ' Manual,” by 
its excellent editing of valaable matter, will live to see 
the economic outcome of the struggle. 


CORRESPONDENCE, 


* One man’s word is no man’s word, 
Justice needs that both be heard,” 


SERIES v. SHUNT WOUND MOTORS. 


SIR,—lt is of interest to note that, in replying to 
Question No. 849 in your last issue, two out of the four 
contributors assume that a greater starting torque is obtained 
with a series than with a shunt wound motor. That this 
very general opinion is erroneous was clearly explained in 
W. A. Ker’s recent paper, the first part of which is published 
in your same issue. 

A third contributor (the one awarded first place, by-the- 
bye !) would seem to be under the remarkable impression 
that tbe load on a motor driving an induced-draught fan is 
decreased by increasing the outlet or opening up the dampers, 
and on thie assumption is based an advantage in favour of 
serles-wound motors for the work. In fairness it should 
be said that this contributor ends up by stating his prefer- 
ence for a shunt-wound motor for the iE E 
etc. aD 


“10 H.P. FOR AN HOUR FOR ONE PENNY.” 


SIR,—Referring to the interesting article appearing in 
your issue of March 23, entitled ** 10 h.p. for an Hour for 
One Penny,” did we want to draw comparisons, we might 
refer to the early days of electric light and power distribu- 
tion, but comparisons are odious. Therefore the best 
answer to this article, we think, is the fact that we (and 
we have no doubt other producer manufacturers) are pre- 
pared to supply a eomplete plant to generate current to 
take the place of the corporation's or company's service, 
and to take payment out of the savings, where the cost of 
a unit is id. or above. Ib is, of course, understood 
that the plant is run the usual number of working hours, 
and the average load is, say, 75 per cent. of the 
maximum,— Yours, eto., | 


Tur Mersey ENGINE Works Company, 
(Staines Hutchins.) 


[N.B.—It would be of interest if the above firm would 
publish the results. of such a bargain in a case where the 
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cost of electricity is 1d. per unit for power purposes. The 
balance-sheet should show what capital charges are allowed 
to the purchaser when taking out the costs with the pro- 
ducer plant.—Ep. E. E | 


FORTHCOMING EVENTS. 


FRIDAY, APRIL 6, 


Institution of Electrical Eagineers (Manchester Students’ 
Section) —At 8 p.m., '' Some Aucomatic Devices for Electricity 
Control," by Mr. D. L. Sands, 


Monpay, APRIL 9, 


Institution of Mechanical Engineers (Graduates’ Section). — 
At 7 50 p.m., '' Tube Railways and their Oonstruction,” by Mr, 
P, A, Amy. 
TUESDAY, APRIL 10. 


Institution of Electrical Engineers (Glasgow Local Section), — 
At 8 p.m., ‘‘ Notes on Booster Development," by Mr. A. H. 
Kelsall, 

Institution of Electrical Engineers (Manchester Local Section), 
At 7.50 p.m., ''Liits and Hoists,” by Mr, H. C. Orews ; also 
annual general meeting. 

Institution of Civil Eagineers,—At 8 p.m., ''The Resistance of 
Iron and S:eel to Reversals of Direct Streis,” by Dr, T. E. 
Stanton and Mr. L. Bairstow. 


WEDNESDAY, APRIL 11, 


Junior Institution of Engineers. —At7.30 p.m., joint meeting with 
the Discussion Szction ot the Archi.ectural Association ; '' Ferro» 
Oone:ete," by Mr. 8. N. Bylander. 

Institution of Electrical Engineers (Students’ Section).—At 
7.50 pm., *' Medical Hiecsricity,” by Mr. L, Lambe (ut North- 
ampton Inst:t1te). 

Association of Eogineers-in-Charge.—A* 8 p m., '* The Origin ard 
Progress of Avetylene and its Adaptability to Various Uses,” by 
Sir O, 8, Forbes, 


Society of Arts,—Monday, April 23, at 8 pm., Cantor lecture, 
‘ Ivory," by Mr. Alfreo M skell. (Lecture I) 


Society of Arts.—Wedn:s'ay, April 25, at 8 pm., ordinary meet- 
ing, '' Tue Produsto1 and Collection. of Pic.ure Postcards” by 
Mr. Frederic T. Corkett, 


Institution of Electrical Evgineers (Birmingham Local 
Section).— Widuesday, April 25, at 7 30 p m., ‘ the Testi gif 
T.arsformers and Transformer Materials,” by Dr. D, K M rris 
and Mr. C. A. Lister; ''A Simple Method of Messunng High 
Voltag:s,” by Mr. E. A. Watson. 


Society of Arts.— l'hursday, April 26, at 4 30 p.m. (Indian Section), 
. "'Ne'stan— Past and Present,” by Colonel Arthur Henry McMahon, 
C.8.I. 


Tramways and Light Railways Association,-—Thursday, April 26, 
at 8 p.m., at the Lecture-room, Society of Arts, '' All-Steel Cars,” 
by Mr. G. H, Sheffield. 


Institution of Mechanical Engineers,— Thursday, April 26, anni- 
versary dinner st ihe Hotel Cecil, 


Institution of Mechanical  Engineers.—Friday, April 27, 
"Petroleum. Fuel in Lceometives on 1h: T-huantepec National 
Rsilroad of Mexico,” by Mr. Louis Greaven, Baenos Ayres. 

Society of Arts —Monday, April 30, at 8 p.m., Oantor lecture, 
'! Ivory," by Mr. Alfred Mwkell. (Lectare II.) 

Tramways and Light Railways Association. —Monday, April 30, 
visit ta Charing Cross, Euston, ana Hau pstead Railway. Meet 
at Charing Cross Station foreccurt, 5 p.m. 


THE ELECTRICAL ENGINEERS, RE. (VOLS.. 


Orders for week ending April 14. 


MONDAY, APRIL 9, —'' A" Coy, —Reeruits' infant y drill, 6 p.m. 
Technical instruction, 7 p.m. 
N.C.O. class, 9 p.m. 
TUESDAY, APRIL 10.—'' B" Ooy.— Recruits’ infantry drill. 6 p.m. 
Technical instruction, 7 p m, 
Medical examination, 7 p.m. 
WEDNESDAY, APRIL 11.—''A Badge” examination for '*O" & '' D" Coys, 
THURSDAY, APRIL 12.—'* C" Ooy.—Recruits’ infantry drill, 6 p.m, 
Techn:eal instraction, 7 p. m. 
Easter Camp - Recruits parsde at 
Waterloo Station at 12 noon. | 
FRIDAY, APRIL 13.—Headquarters closed (Good Friday). 
SATURDAY, APRIL 14,—‘'B” Ooy,—Week-end instruction for Ohelma- 
ford detachment. 
Easter Camp— Efficients parade at 
Waterloo Station at 12 noon, 


WinrAarD C, Dumsin, Üaptain R E., and A^j*., 
for 0.0, E. E, B, E, (Vols), 


488 


THE RENEWABLE RAIL OF THE IMPROVED 
| PATENT TRAMRAIL COMPANY. 


The illustrations herewith show the construction of a 
tramway rail with a renewable tread patented by the 
Improved Pateat Tramrail Company of Bootle. Briefly 
put, this new rail is built up in two sections, the bottom 
section consisting of bed-plate and web, the top section, 
or renewable portion, being similar in every respect to the 
surface. of the rails now in use. As will be seen in the 
accompanying sketch, a portion of the underside of the top 
section is flat for the purpose of resting on the top of the 
bottom section, and has a flange on each side for lapping 
over either side of the web. An asphalt or other approved 
packing will be laid on the top of the web for arresting 
any irregularity arising in the rolling of the metals, and 
also forming a cushion to permit of slight relative move- 
ment bstween the sections and to prevent corrosion between 
the metals. The two sections when laid in position with 
the necessary packing between and bolted together (through 


flanges of the top section and the web of the bottom one), 
the distance between each bolt baing 5ft. from the rail 


complete. On each side of the rail opposite the bolts con- 
necting the two portions together a hollow cast-iron sett 
would be substituted for the exlsting stone sett for the 
purpose of indicating the position of the bolts, and thus 
facilitating the necessary access to same when the renewal 
of the top sections take place. A suitable sole or bed plate 
shaped to fit the underside of the rail will be laid under 
each butt joint and under each bolt, 

As regards the cost of this type of rail, the above 
company estimate that this will not be more than 15 per 
cent. above that of ordinary rails. They claim that the 
renewable tread saves from 60 to 70 per cent. where the 
rails need replacing. It also saves in publie convenience. 
Thus, in order to renew a laid section of the usual type of 
rails, it is necessary to take up the whole of the road 
between the metals as well as a certain portion at either 
side of them for the purpose of removing the tlerods before 
the old rails can be taken up and replaced by new ones. 
After the relaying of the rails the road must be made good 
hefore vehicular traffic can he resumed, With the new 
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rail the labour in connection with the roads is practically 
dispensed with. It is the upper section only—the portion 
subject to wear and tear—which is required to be removed 
and renewed, the work of which can be rapidly executed by 
taking up the iron sett, removing the bolts, levering off the 
upper section, laying the new ones, and refixing the bolts 
and setts, the whole of which can be earried out with little 
or no interference with vehicular traffic. A feature not to 
be overlooked is that the renewed top section when 
laid on the lower one can be safely traversed by the cars or 
other vehicles before the bolts are actually fixed. 

The points on which the construction may be criticised 
are the packing between the two sections and the reduced 
strength of the rail considered as a girder resulting there- 
from. We are not sure if the company have considered 
this latter point when taking out the percentage costs 


mentioned above | 


AN INVESTIGATION INTO THE PERIODIC VARIA- 
TIONS IN THE MAGNETIC FIELD OF A 
THREE PHASE GENERATOR BY MEANS: OF 
THE OSCILLOGRAPH * | 


BY GLADSTONE W. WORRALL. MSC, MENG, AND 
THOS, F. WALL, BSC, B ENG. 


The periodic variations in the magnetic field of a 
generator, and the eddy currents to which they give rise, 


.have frequently been investigated on the assumption that 


the periodic variations follow à sine law. The authors’ 
investigations were undertaken in order to ascertain 
experimentally the exact nature and magnitude of these 
variations. The generator employed was three - phase, 
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star-wound, rotating armature with 10 poles, one tooth per 
pole per phase, and semi-closed slots. Its speed was 
837 rpm, and was excited to give 209 volts per phase on 
open circuit. The full-load current was 11 amperes, and 
the excitation was maintained constant throughout the 
experiments. The method of arrangement is shown in 
Fig. 1, where three search coils sre shown attached to the 
pole-pieces (referred to as ‘‘ stationary coils”) while three 
more search coils are mounted in the armature slots, 
similar in their circuits to a loop of the armature winding, 
The periodic variations in the EM.F.’s induced were 
recorded by one pair of strips in a Daddell high-frequency - 
oscillograph and revolving film camera. 

In order to interpret the records obtained, it was neces- 
sary to know the exact position of the armature relative to 
the pole-pieces corresponding to any instant in the E M.F, 
wave given by a coll. This position was ascertained by 
means of a contact maker attached to the armature, which 
closed the circuit of the second pair of strips of the oscillo- 
graph through a Leclancbé cell once in every period of the 
machine. Thus in the photographic records there was a 
small peak on the zero line once in every period, which 
corresponded to a predetermined position of the armature. 
By means of a special switchboard all the oscillograph 
records were taken in rapid succession with the machine on 
open circuit, non-inductive load, inductive load, and capacity 
load respectively. | 

A number of interesting curves were obtained, and Fig. 2 
gives the oscillograph records with a purely inductive load 
of 5'0 amperes, The curves which have reference to the 


* A»stract of rap:r read before the Liverpool Local Section of the 
Institution of Electrical Engineers, March 27, 1906. 
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stationary coils are drawn on the pole-plece, each on a 
vertical line passing through the coil to which it refers. 
The curve which has reference to the moving coils is drawn 


on the surface of the armature in correct relationship to the 


pole-pleces, as shown by the contact maker. It was found 
that the curves from all three coils in the slots were 
identical with each other in shape, and only varied in 
magnitude within the limits of accurate copying The 
dotted curve on each diagram represents the wave ci 
current in the mains in phase relationship with that of the 
E.M F. in the moving coi! at the top of the slot. 

In the stationary coll curves six waves were found to 
occupy tha same time as one period of the machine, there- 
fore it can readily be shown that the passage of each tooth 
through any part of the field was marked by the occurrence 
of one of the periodic variations under investigation. The 
movements which go to make up one of these variations 
may be described as a “flash” and a "drag." The flash 
occurs across the slot in the opposite direction to that ia 
which the armature moves, while the drag occurs in the 
same direction as the motion of the armature, and is caused 
by hysteresis effects in the teeth. These flash and drag 
movements of the flux are apparent in all the stationary 
coil curves, and are distinct from each other. The EM F’s 
due to the drag are measured to the left of the zero line, 
. and those due to the flash to right. 

The area of each of the E M F. curves represents the 
total flux which cuts the coll, for such area equals the pro- 
duct of the rate at which the flux cuts the conductors of 
the coil, and the time of such cutting. The flash and drag 
taken together were periodic, and their frequency constant 


under all loads, while taken individually their times were 
found to be unequal, and to vary in relation to each other 
under different loads. The time of the flash was longer on 
load than on open circuit. The area of the curve of the 
flash was in all cases equal to that of the drag—a result 
which might be expected in the absence of any continuous 
forward or backward movement of the flux. 


PRODUCER-GAS PLANTS.* 
BY MR, RIGBY. 


The author said that nearly all gas-engines at the present 
day embody the principles laid down 10 years ago by 
Benler, a French inventor. About the year 1901 several 
firms on the Continent, together with Messrs Crossley 
Bros. in England, were experimenting with the suction gas 
plant as originally evolved by Benier, and since then rapid 
strides have been made. Slides were thrown on the screen 
showing an elevation of a typical suction gas plant as manu- 
factured by Messrs. Crossley Bros. The fuel is contained 
in a cylindrical firebrick chamber. The vaporiser is in 
the upper portion of the producer, and is constructed 
entirely of welded steel plates. The only damage that 
could happen to this is for it to be buckled. In the 
centre of the boiler is arranged fuel storage capacity in 
such a manner that the producer is kept at a constant 
working depth. The lower portion of the boiler defines the 
working full depth. An air-locking device is arranged in 


* Abstract of a paper read before the Electrical Contractors’ 
Association (London Section) on March 20.. 


the upper portion, so that fuel can be charged whilst the 
plant is at work without any risk of drawing in air from 
the atmosphere. Itis neceseary for efficient gas production 
that a solid depth of fire ba maintained constantly. Clinker, 
when formed, has a peculiar affinisy for brickwork, com- 
bining with the silica, and the combination with the silica In 
the firework promotes irregularities of working. With the 
devica just mentioned there is no clinker formed on the 
brickwork, and, as a rule, no brickwork. is detached in 
removing the clinker. There is no limit within reason to 
the number of engines which can be worked from one 
suction plant. There is a great demand at the present 
time for such combinations for use for various electrical 
purposes. The first to be put to work for this purpose 
in Eogland was at Milford-on-Sea. The resulo was 
that, although the plant only worked every second day 
and supplied through accumulators, the cost for fuel 
consumption averaged over the year, and including all 
distribution and accumulator losses, was something under 
3lb. of coal per unit sold. The sizə of the gas dynamo 
was only 20 kw. capacity, and at the time the results were 
taken the number of lamps that had been wired was some- 
thing under 1,000 of 16 c.p. each. Since that date the 
number has been doubled, and a second unit has been 
added to the station, and the coal costs now come out to 
about 2lb of coal per unit sold. ‘Che small stand-by losses 
of a gas plant are very noticeable as compared with steam, 
and a fire can be kept in a producer for a week without 
any serfous fuel consumption, and can be started up at 
any time with a load on the engine in ten minutes to half 
an hour, according to the size of units. The sets of 55-kw. 
gas dynamos and suction plants were supplied by Messrs. 
Crossley Bros for Calcutta for central-station work, and 
the official tests showed a consumption of '92;ib of coke 
per brake horse-power. There is a great difficulty expe- 
rienced in working suction gas plants with English bitu- 
minous coals, chiefly owing to the condensable hydro-carbons 
or tarry vapours which are given off, and from which the 
gas has to be thoroughly purified before being fit for use in 
the gas-engline. | 

During the last 20 years something like 50 central 
stations have been fitted with gas power, these being 
mostly on the Continent. The use of gas power in England 
has not been encouraged for electric light stations. This is 
probably due to the fact that fuel is comparatively cheap 
as compared with some Continental countries. A doubt 
also exists in the minds of most electrical engineers as to 
the reliability of gas power, but they to-day may, after the 
progress that has been made, safely assume that gas power 
for central stations is going to stay. 

If powers are wanted above 3,000 h.p. capacity, it pays 
to put in an ammonia recovery plant, obtaining from the 
coal the original nitrogen present in the form of sulphate 
of ammonia as a by product. A factor in the situation is 
that a small gas-engine is just as economical as a large one, 
and it is for this reason that suction gas plants are making 
such advances in the “ preserves” of electric supply com- 
panies, because of the fact that they can generate power at 
previously unheard-of prices. Owing to the introduction 
of these small gas power combinations, the inherent advan- 
tages of central stations in which they relied on the fuel 
economy of large steam units and an equalising load factor 
have been seriously undermined. It seems that, taking into 
consideration that the majority of these small suction gas 
plants use expensive coal, such as anthracite, the only way 
in which electricity supply stations can meet the competl- 
tion is by adopting the same source of power as these com- 
petitors, and using cheap fuel combined with means for 
obtaining the by-product sulphate of ammonia from the 
fuel. | | | | 

The author then mentioned some other developments in 
which gas power is likely to be prominent in the near 
future, Among them was the propulsion of barges for 
the canal traffic in this country by means of suction gas- 
driven sets, and be described the plant which his firm 
(Messrs. Crossley Bros.) are building for this purpose. 
He held that the only serious competitor for a gas driven 
barge could be current obtained from a large electricity 
station using power gas, for meeting the competition of 
smali suction plants. 
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COAL TESTING.* 
BY JOHN HOLLIDAY, M IM E, 


Every user of steam power has from time to time to face the 
diflicul y of determining the value, either actually or relatively, 
of the fuel available for his purpose, and there are comparatively 
few who find themselves in a position to settle the question to 
their own satisfaction. Iv is hoped that the following notes 
will be found of service to some of those who have experienced 
this difficulty. 

The purchaser of a quantity of coal for the purpose of steam 
raising does not buy the cal for its own sake, but for the s:ke 
of the hear, and eventually the power that can be obtained from 
it ; and if it were possible, it would be highly desirable that pay 
ment should be made on the basis of the quantity of heat, rather 
than on that of the actual weight of the mineral as determined 
by the weighbridge. It was a favourite saying of the late Mr. 
Bryan Donkin that our methods of buying coal for the purpose 
of steam raising were barbarous in the extreme, and that the 
only scientific methods could be those which were based on a 
knowledge of the calorific value of the coal. If, therefore, then 
coal is bought only tor the sake of the latent heat it contains, 
the test of its value should be its heat-producing power, and a 
buyer should be entitled to definite information as to the 
amount of heat he is to obtain for his money. In certain cases— 
e.g., the Belgian State Railways—a guarantee is required that 
the coal will evaporate a minimum. quantity of water per unit 
of weight, and testa are made ona working scale in a properly- 
equipped apparatus to see that the specified conditions are 
fulfilled. There are on the Continent several properly- 
equipped fuel-testing stations—notably that at Munich, estab- 
lished by Dr. Bünte—in which the work of testing fuel is 
carried out for the benefit of manufacturers and other steam 
users. In such establishments calorimeters and apparatus for 
gas and coal analysis are installed in addition to a test boiler, in 
which trials under standard conditions on a working scale are 
carried out. It is much to be desired that similar stations 
should be established in all large manufacturing centres, and it 
would seem to be greatly to the interest of manufacturers to 
form associations for the purpose. Failing this, it might not be 
unreasonable to suggest that the large boiler insurance societies 
who profess to encourage economy in the use of steam, as well 
as the prevention of boiler explosions, provide stations on the 
lines indicated above for the benefit of their customers. 

The calorific value of any fuel is the number cf heat units 
evolved by the complete combustion of a unit weight of it. 
Whilst admitting a preference for metrical equivalents, with the 
calorie or gramme-degree C. as the unit, popular practice in 
these countries demands the use of the British thermal unit or 
pound-degree F., which will be employed throughout this paper. 

There are three different methods by which the calorific value 
of a fuel may be determined: (1) by calculation from the 
chemical analysis of the fuel; (2) by combustion on a small 
scale (a few grains) in some form of calorimeter ; (2) by com- 
bustion on a large scale (a few tons) under a well-arranged 
steam-boiler used as a test boiler. 

In order to calculate the heating value of a fuel from its 
chemical analysis, a reliable analysis is required, and this, when 
nob already available, is necessarily tedious and expensive to 
obtain. Moreover, the leading authorities are nob agreed upon 
the values to be assigned to the various combustible elements, 
nor upon the allowances to be made for possible changes of 
state during combustion—i.e., from the solid to the liquid and 
thence to gaseous state—nor are they agreed concerning the 
chemical combinations which exists previous to combustion, 
and their effect on the results: whether, for instance, when 
hydrogen and oxygen are both present they are necessarily 
already combined as water, or combine during combustion. 

The following are the calorific values of the combustible 
elements generally found in all fuels: carbon 14,544, hydrogen 
62,052, and sulphur 4,052 B. Th.U. per pound. 

Assuming that the behaviour of carbon, hydrogen, etc., in 
combination is the same as that of these elements individually, 
the calorific value of a sample of coal of the following chemical 
analysis can be calculated thus : 


: Parts by Oalorific value of Heat in 11b, 

From analysis of “weight, 1b, of each element, of coal. 
: Lts. Th. units, Th. units. 
Oarbon .memimomamom OBBO ulus 14544 2s. 12 799 
Hydrogen .......... 0045 ........ 62082 ...-..-.. 2,791 
Sulphur a.ueese ene. 0008 aue 4032 uuu 32 
Oxypel. vceeniecenem- O OSZ oossoo nm ne U airean 0 
Nitrogen and ash „wem 0:085... em 0 
Total 00 0 000.09 c6 0 one 1:000 C EIEE TER = ee) 15,622 


In the example given the whole of the carbon is supposed to 
develop 14,544 units per pound, but M. Curnét would assign a 
higher value—viz., 20,185 thermal units to the volatile portion, 
and retain 14.544 thermal units for the fixed portion of the 


_* Paper read before the Dublia Local Section of the Institution of 
Electrical Engineers on April 5, 1906. 


THE ELECTRICAL ENGINEER, APRIL 6, 1906 


carbon. He would thus value a coal rich in hydrocarbons much 
higher than an anthracite coal. | 
In Dulopg's method, which is commonly employed, it is 
assumed that all the oxygen present is combined with some of 
the hydrogen in the form of water, so that only the remaining 
hydrogen is available for combustion. Taking the analysis 
ef the South Wales coal given above, the available hydrogen 


= 0045 - D = — 0-041, and the thermal units to be derived 


from the hydrogen are accordingly reduced from 2,791 to 2,545. 
Another formula used by M. Ser gives the calorific value in 


2n +8 bydrogen) : 


thermal units of any coal 485,184 


In 1887-88 the late M. Scheurer-Kestner made an elaborate 
study of a sample of South Wales coal supplied to him by the 
late Mr. Bryan Donkin. It was, in fact, a sample of the spacial 
lot of Nixon’s Navigation coal used by Mc. Donkin and Prof. 
(now Sir) A. B. W. Kennedy, F R.S., in their elaborate set of 
trials of various steam-boilers with the same coal, the results of 
which. were published in Engineering in 1888. 

In M. Scheurer-Kestner's paper, entitled ‘‘ The Study of an 
English Coal," which appears in the Bulletin de la Société de 
Mulhouse (1888), vol. Iviii., he compares the value of this coal 
as caleulated by various formule with his own experimental 
result as determined by calorimeter thus : 


' B, Th.U. 

Calculation by the formula of Dulong „es. us ems om eus oen amm ww sereen 15,214 
Calculation by the formula of Ssheurer-Kestner and Meunier 

D m"———————Ó 15,466 

Calculation by the formula of Oorr êt... ue. eene omame 15,018 

Calculation by the formula of Ber ne.. sæ» enne eO 16,682 

Experimental result by Scheurer-Kestner....—.......—....-.-.-. 15,955 


In the above figures the calorific value is given as that of 
pure coal, which is in accordance with the practice of 
Continental authorities when dealing with coal on a scientific 
rather than on a commercial basis, and this accounts for the 
high values. Nor in these figures is there any correction made 
for the heat which would in practice be carried away as latent 
heat in the steam, which. is the product of the combustion of 
the hydrogen, but which is retained and measured iu a calori- 
meter. For example, in the case already given it will be found 
that the hydrogen produces O0 4lb. of water, and with 966 as the 
latent heat of vaporisation 0'4 x 966 = 591:2 thermal units is 
the amount by which the calonfic value should be reduced. 
Tae same result can, of course, be obtained by taking the 
calorific value of hydrogen at 52,557 instead of 62,082 thermal 
units. 

in 1900 Dr. Bünte published the results of a series of 
laboratory experiments on the chemical composition of almost 
every kind «f coal used in Germany with the calculated calorific 
power of each according to the formula, 


81 C 4-290 (H=3) +25 8-6 W, 


where C = percentage of carbon ; 
H = percentage of hydrogen ; 
O= percentage of oxygen ; 
S = percentage of sulphur ; 
W z« percentage of moisture ; 


and he found that the calculated values approximated very 
closely indeed to the values of the same fuels as determined by. 
calorimetric experiments. The committee of the American 
Society of Mechanical Engineers on the standard method of 
conducting steam-boiler trials, dated 1889, adopted Dr. Biinte’s 
formula. 

It is generally agreed that the calorimetric determination of 
the calorific value of a coal is more satisfactory than any value 
ascertained by calculation, for the ultimate constituents of two 
coals may be approximately the same in their proportions and 
yet be very differently developed in the intermediate stage of 
distillation. Messrs. Scheurer-Kestner and Meunier Dolfus 
give, for example, a comparison of Nixon’s Navigation coal with 


Bwllfa coal. Thus— 

Bwllfa, ee 

Pap cent: Nixon's, 
ÜaPbollzceeremeweswuceur G00 Shuwse S90 94 
Hy GEOR OM c Du iw cus epa es co ei bd oin 9 eTe oue 4 39 
Oxygen, nitrogen, and sulphur... — 5:09 ..... 5 34 
10000 100°00 

After distillation— 

Fixeleatbon ..uoesese mem mmm BAOL eie 87 44 
Carbon in hydrocarbon gases „esem — 907 ...... 2 83 


Showing that, although the constituents are nearly the same, 
the distillatory products are very different, affecting materially 
the calorific power. | 

There is a growing practice amongst colliery proprietors to 
furnish analyses of their coals, and these would be very useful 
if they could be always relied upon. They have, as a rule, a 
great resemblance to one another in the small proportion of ash 
or incombustible matter shown, which, however, is not always 
borne out in practice. In making this statement no want of 
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faith is intended to be shown to the highly qualified analysts 
whose names often appear in the reports, or even to the colliery 
proprietors themselves, but à doubt is expressed as to whether 
the sample always represents the bulk. The analyst can only 
examine the sample submitted to him, and the person who 
selects the sample on behalf of the colliery can hardly be 
expected to do more than to make sure that the sample 
selected comes from a good lot out of the best part of the 
pit. It may be stated without fear of contradiction that the 
taking of the sample is the most important part of the analysis, 
and the same, of course, applies equally to samples takeu for 
the purpose of determining the calorific value. In the report 
of the Committee on S: eam Eogine and Boiler Trials (Proceedings 
of the Institution of Civil Engineers, vol. cl.), it is stated that 
the best way of sampling is to take a shovelful from each sack 
of coal delivered, or a shovelful from every portion of a truck- 
load as delivered, so that a quantity of, say, Scwt. is obtained. 
This should be well turned over and the large lumps broken ; it 
should then be quartered, and one quarter selected for further 
quartering and breaking. The selected portion is further broken 
and quartered, and so on till an amount of about ólb. or 4b. 
remains, This should be placed in an airtight receptacle and 
sent to the laboratory for examination. The preparation in the 
laboratory is continued in much the same way down to the 
taking of the portion actually analysed or burnt in the calori- 
meter. 

The determination of the exact amount of heat developed in 
chemical operations (generally combinations of the subjects 
under examination with air or pure oxygen) is a subject which 
has received considerable attention from a number of skilful 
experimenters, including Livoisici and Laplace, Rumford, 
Diilong, Desprez, Favre and Silbermann, Andrews, Bertheld:, 
Thomson, and others. Most of these devised special apparatus 
to test the substances they were studying, but none of them 
produced a simple instrument by which the calorific value of a 
complex material like coal could be fairly accurately determined 
without the assistance of highly skilled experts. 

In a paper written by the author in conjunction with the late 
Mr, Bryan Donkin, and published in vol. 102 of the Proceedings 
of the Insiitution of Civil Hagineers, a description is given of 
various early forms of calorimeters—viz., Rumford’s, Ure's, 
Swackhofer, Fischer, Lewis Thompson, Wm. Thompson, 
Berthelét’s, and Favre and Silbermann's. The principle cf all 
these instruments is the same—viz., the heat evolved by the 
complete combustion of a known quantity of the combustible is 
transformed to à weighed quantity of water, and from the 
increase in the temperature of the water the calorific value of 
the fuel is obtained by calculation. The differences in the 
various instruments consist in the manner in which the air or 
oxygen is supplied to the fuel, the methods of ignition and 
insulation, and the securing for analysis the products of com- 
bustion. Different methods of stirring and reading the thermo- 
meters are found in the different instrumenta. 

In Rumford’s and Ure’s instruments comparatively large 
quantities of combustible were used, combustion being accele- 
rated by bellows. These instruments are of little more than 
historical interest. The instruments of Fischer, Favre and 
Silbermann, and Swackhofer are essentially of the laboratory 
class, and, consequently, of less present interest than the com- 
mercial instruments of Lewis Thompson, William Thompson, 
and the Mahler bomb calorimeter. 

The Lewis Thompson instrument is of great interest on 
account of the ingenious method of supplying to the fuel the 
oxygen necessary for combustion. This instrument achieved a 
considerable amount of popularity, and is still the recognised 
instrument for testing coal used in some of our technical 
schools, though in accuracy it is far surpassed by the William 
Thompson and bomb calorimeters. The instrument consists of 
a glass vessel which holds, when filled to a mark about one-third 
the distance from the, top 2,000 grm. of water. The furnace is 
à copper cylinder, closed at one end, which contains the charge 
of 2 grm. of finely powdered coal intimately mixed with the 
oxygen mixture, composed of three parts by weight of potassic 
chlorate and one part of potassic nitrate. b is the base for 
holding the furnace, and the diving bell, c, which is à copper 
vessel provided with a tube and stop-cock, is attached to the 
base, b, by three springs. A cotton fusee, prepared by dipping 
it in a solution of potassic nitrate and drying it, about sin. 
in length is fixed in the centre to the extent of half its length. 
The temperature of the water having been accurately taken, 
the fuse is ignited, the diving bell is fixed over the furnace on to 
the cover, and the whole lowered rapidly into the water, the 
stor-cock being closed. As the wick burns down the coal 
ignites, oxygen in excess is provided by the decomposition of 
the potassic chlorate, and the gases escape through holes in the 
bottom of the diving bell and in the base, and give up their 
heat to the water as they rise to the surface. The combustion 
takes about two minutes and the temperature of the water is 
raised about lOdeg. F. with a fair sample of coal. Supposing 
the weight of coal to be 2 grm. and the weight of water to be 
2,000 grm., and the rise of temperature be 10deg. F., then the 
calorific value of the coal would be 


2,000 x 9. = 10,000 thermal units. 

But other corrections are necessary. The heat capacity of the 
glass vessel, the copper cylinder, and diviog bell, and the 
thermometer must be allowed for which may be equal to that of 
200 grm. of water, which is equiva'ent to another 1,000 thermal 
units, bringing the value up to 11 000 units. Then an all »wance 
must be made for imperfect cem. usrion, cooling losses— possibly 
another 10 per cent., or 1,000 thermal units. Tae cooling losses 
can be determined experimentally, but the other losses cannot, 
and they will vary with different classes of coal, so that it is 
better to find a constant for each instrument by burning in it 
a sample of coal of known heating capaciiy, and determining 
the value in thermal degrees ef the thermometer. The rule 
of the inventor was to add 10 per cent. to the result of the 
experiment to cover all loses, but this is generally found to be 


insufficient. 2E 
(To be continued.) 


PARLIAMENTARY INTELLIGENCE. 


Ta the House of Commons, on March 29, on the motion for 


the second reading of the l 

London County Council (Tramways and Improvements) Bill, 

Mr. BurDeETT Coutts said he did not intend to vote against 
the Bill. 

Mr. A. BAKER, speaking in support of the measure, said the 
cost of the tramcar was about 6d. or 7d. a mile, as against 11d. 
or ls. a mile in the case of the motor omnibus. The tramway 
receipts were steadily increasing, and they only required more 
power and a through service over the bridges to make the 
opposition a negligible quantity. 

Mr. Burns (Battersea) congratulated the House on the 
termination of the battle of the bridges, and rejoiced in the 
Spectacle of the representative of the county of Middlesex 
joining with Westminster and the City Corporation in blessing 
the London County Council Bill. It was now roses, roses all 
the way. He believed the committee would allow the tramways 
to go along the embankment, and the linking up of North and 
South would be a boon and a blessing to London. 

The Bill was read a second time. 

Middlesex County Council (Tramways) Bill. 

This Bill was also read a secund time. 

Additional Electrial Power Supply (London) Bill. 

Mr. E. H. PickERsGILL moved the rejection of the measure. 
He was alarmed to fiud that there was no limit to the area 
which the company might serve, no purchase clause enabling 
the local authority to take over the enterprise, and that this 
company was in many ways to be placed in an advantageous 
position for competing with existing companies. 

Mr. SUMMERBELL seconded the rejection. 

Mr. C. HosBousE said all the railways desired this Bill, 
because ib would provide them with a cheaper motive power. 
The railway companies could not be compelled to get their 
energy from the London County Council, and, therefore, if this 
Bill were rejected the Council would be in à worse rather than 
a better position. He appealed to hon. members representing 
the County Council to allow the second reading to be taken and 
the Bill sent to a committee upstairs. He would then move 
that it be an instruction to the committee to limit the powers 
under this Bil to supplying electricity to railway and canal 
companies. 

Mr. Berr (Derby) was in favour of the Bill, limited by the 
instruction suggested by the last speaker. It would be of great 
advantage to railway companies, who would get their motive 
power at an exceptionally low rate because of the large bulk 
this company would produce, 

Mr. Lioyp-GrorGcE (President of the Board of Trade) 
regretted that the promoters of this Bill had not taken the 
course which had already been adopted in regard to the other 
measures introduced to supply electricity in bulk for power 
purposes in the London area—namely, to agree that it should 
be referred to a hybrid committee appointed by the House. 
It had been arranged that a locus standi should be given before 
that committee to the promoters of all the competing schemes ; 
but now the Additional Electrical Power Supply Company 
sought to obtain a year’s advantage over their rivals by asking 
the House to read their Bill a second time. He could not 
agree to such a proposal, and on behalf of the Government he 
opposed the motion. He hoped the House would teach them a 
lesson by rejecting the Dill. 

The House divided: for the second reading, 51; against 
248—majority against, 197. | 

In answer to a question whether his attention had been called 
to the number of accidents caused by the breaking of axles on 
the District Railway ; whether he had inquired as to the cause. 
of those breakages, and what steps he had taken to obviate such 
accidents in the future ; and whether any other electric railway 
had had similar experience with regard to their axles, 
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Mr. Lrovyp-GEgoncE said he had appointed an inspecting 
officer of railways to inquire into the causes of two of the 
breakages. The number of broken axles reported to the Board 
since the beginning of 1904 on all electrically worked lines other 
than the District R ilway had been seven. 

Mr. H. GLADSTONE (the Home Secretary), replying to a 
ques! ion, stated thar' he number of deathscaused by mechanically- 
driven vehicles in 1903 and 1904 were 141 and 177 respectively. 
Of these, the deaths caused by electric trams were 64 and 55 
respectively. 


TRADE NOTICES AND NOVELTIES 


Kramos Drills. 


We have been favoured by Messrs. Kramos Limited, 
Locksbrook Engineering Works, Bath, with a copy of their 
latest sheet of illustrations showing electrical drilling machines. 
The illustrations herewith are reproduced from this sheet. 


Fic. 1. 


Fig. 1 represents the ** Midget " pattern. This drill will make 
&in. holes direct into marble and slate, and lin. holes with a 
gear-box attachment as shown. Fig. 2 represents the ** Runthru" 
pattern with special holding-on magnet, fitted with non-inductive 
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resistances and magnet switch. The weight of the magnetic 
drilling pillar is 5201b. We have referred to the special features 
of these drills in a previous issue. 


the illumination while softening the light. 


| ignition batteries. 
| for motor cycles which is fitted with the firm's patent wood 


Aluminium plays an impor- 
tant part in their construction, whereby maximum lightness is 
obtained. Every part is interchangeable, and can be dispatched 


from stock at a moment's notice. A number of other useful types 
are illustrated on the sheet in question. 
have, we understand, no less than 250 of these machines on 
hand, and they hope by wholesale manufacture to 80 reduce the 
cost of production as to bring electric drills within the means of 


At present the makers 


even the smallest firms. 


Holophane Globes for Nernst Lamps 
We have received a pamphlet from the Electric Company, 


Limited, 121-125, Charing Cross-road, London, W.C., giving 
particulars uf their Holophane globes specially constructed for 
Nernst lamps. 
the science of optics applied to the problem of securing good 
illumination. 
hiding the source of light and becoming itself the visible s urce. 
This is accomplished by a system of internal and external 
prismatic ribbings, which so break up the rays that the whole 
surface of the glass becomes softly luminous. 
.is not produced by reducing the volume of light, as with ground 
and opal glass. 


Holophane glass, we are told, is the result of 


It diffuses and softens the light by completely 


But the softness 


Oa the contrary, the diffused rays are thrown 
downward, or wherever they are most needed, thus increasing 
Holophane glass, 


Curves of Light Distribution ot 1°0 amp 200-volt Nernst Lamp. 


therefure, combines the advantages of reflectors and ground or 
opal glass globes, without their defects, and is far more orna- 
mental and artistic than either. The full curve in the accom- 
panying illustration represents the light distribution of a 
one-ampere 2,000-volt Nernst lamp fitted with a pointed H »lo- 
phane globe, while the dotted line shows the distribution 


| obtained from the same lamp with a round Holophane globe. 


These globes can also be supplied for multiple Nernst lamps. 


Ignition Batteries. 


Portable Accumulators, Limited, 141, Much Park-street, 
Coventry, have sent us a copy of their latest list of Pfluger 
Our special attention is called to a battery 


separators. ‘These separators, it is claimed, serve to absolutely 
prevent the possibility of short-circuiting. 


PHYSICAL SOCIETY. 


At the meeting of this society on March 23, Prof. J. Perry, 
F.R S., president, in the chair, 

Prof. F. T. Trouron read a paper “On Unilateral Electric 
Conductivity over Damp Surfaces." SOme time since the author 
noticed a rather perplexing difference in electrical resistance 
depending on the direction in which the measuring current was 
passed. The resistance under examination was that of the 
layer of moisture which adheres to glass when exposed to moist 
atmospheric conditions. The arrangement in which this resist- 
ance measurement was effected was one used for determining 
the temperature of deposition of dew. For this purpose two 
parallel wires of platinum were melted on to a glass surface at 
a small distance apart. The surface could be artificially cooled. 
A cell and a galvanometer were inserted in series with the two 
platinum wires. As soon as moisture condensed on the glass 
the circuit was completed and a current passed, thus permitting 
the accurate determination of the dew-point. When a delicate 
galvanometer is used a small current can be detected long 
before the true dew-point is reached. Itis at this stage that 
the anomalous behaviour in the resistance is fonnd. On passing 


| & current across the glass surface when exposed to ordinary 


atmospheric conditions, it was found to diminish to a certain 
minimum value the amount of which depended on the hygro- 
metric state. Oa reversal, the current assumed its original 
value and then diminished to a minimum as before, and so 
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on for further reversals. In order more conveniently to 
study the matter with larger currents, tinfoil grids were pre- 
pared by pasting strips of tinfoil on to glass plates. Every second 
strip was connected to one pole of the battery while the inter- 
mediate strips were connected to the other. Ia this way was 
obtained a length of surface lying between parallel strips of 
tinfoil placed at a short distance apart. Grids of various widths 
were prepared. One set, consisting of eight glass plates with 
strips ‘2:m. apart, gave a total length between electrodes of 
250,000em. When a potential difference of 110 volts was 
applied, a current of about 9x10 * was found to pass, but 
gradually this diminished to about 15x10 *. On reversal, 
the current was found to be about 5x 10^ *, which rapidly rose 
to about 9x10 *, and then diminished to about 1:5 x 10^*, and 
so on for further reversals. The resistance was measored by a 
Wheatstone bridge when the grid was in a good conducting 
phase and when in a badly conducting phase, and found to be 
about 140,000 ohms and 800,000 ohms respectively. That the 


effects observed were not due to anything similar to ordinarv . 


polarisation was shown by the fact that no back E.M F. 
was obtained on short-circuiting through a galvanometer 
in the usual way, and also by the fact that the ratio 
of the currents in the two phases was independent of the 
difference of potential applied. Up to 5,000 volts were applied. 
This would require a back E.M.F. of 1,500 volts to give a 
falling off in current to half value. The theory put forward to 
account for the phenomenon depended on the transportation of 
moisture over the surface by the current. In this way the 
effective thickness of the layer might be much diminished by a 
banking-up of the moisture along the edge of one of the 
metallic electrodes. 

Mr. ROLLO APPLEYARD expressed his interest in the paper, 
and pointed out that there were many ways in which elec- 
tricity could pass between the electrodes. For instance, there 
was moisture leakage, surface leakage, the electrification effect, 
and the coherer effect. He suggested that experiments should 
be made so as to localise the separate effects, 

Mr. A. CAMPBELL suggested that experiments might be made 
with electrodes of silver or platinum deposited electrolytically 
upon the glass, so as to do away with the shellac used to stick 
down the tinfoil electrodes. He pointed out that moisture had 
a sulvent action upon the glass, and that the film was not one 
of pure water, but of a solution of salts. He suggested that 
experiments might be made with films on ebonite or mica. 

Mr. W. DUDDELL asked if the effects described might not be 
due to the furmation of a film of insulating oxide along the 
edge of one of the electrodes. He asked the author what time 
elapsed hetween a reversal and the first reading taken after it. 
. The CHAIRMAN, referring to the author's theory, said that the 
increase mn conductivity on reversal of current was so sudden 
that he doubted whether the film would have time to spread. 
Also Mr. Duddell’s film would, he thought, not disperse quickly 
enough. 

Prof. Trouron, referring to the separation of effects, said he 
had desiccated the glass plates and found them insulators. 
There was, therefore, no conductivity through the glass. He 
had used platinum melted on to glass and got the same effec s, 
so that they could not be due to the shellac used in pasting 
down the tinfoil. Replying to Mr. Daddell, he said that the time 
elapsing between a reversal and the first subsequent reading 
was of the order of a tenth of a second. 

A paper on ** The Construction and Use of Oscillation Valves 
for Rectifying High-Frequency Hiectric Currents,” was read by 
Prof. J. A. Fiemine. ‘The author recalled the fact that as far 
back as 1890, when investigating the Edison effect in gluw 
lamps, he had shown thst the space between the incan- 
descent carbon filament and an insulated metal plate placed in 
the vacuous bulb possessed a unilateral conductivity, negative 
electricity being able to pass from the filament to the plate, 
but not in the opposite direction. This led him to suggest an 


arrangement of the above kind for separating out or rec'ifying: 


the oppositely-directed currents in an alternating current. 
This effect was now recoguised as due to the copious emission 


of negative ions or electrons from the incandescent carbon. It | 


was by no means obvious, however, before trial, that any such 
rectifying arrangement or valve would operate with currents of 
very high frequency. For example, electrolytic rectifiers such 
as the aluminium-carbon cell were not available for high- 
frequency currents, because a time element entered into the 
chemical actions involved. In 1904, however, the author dis- 
covered that if the carbon filament in an electric glow lamp 
was surrounded with a metal cylinder connected to an insu- 
lated terminal by a wire sealed through the bulb, and if the fila- 
ment was madeincandescent by aninsulated battery, then between 
the insulated terminal and the negative pole of the battery a 
unilateral conductivity existed which was operative with currents 
of any frequercy, and the valve so made might be employed to 
render electrical oscillations measurable by an ordinary sensitive 
galvanometer. The author exhibited oscillation valves made 
on this plan, and also showed their uses. If placed in series 
with a galvanometer, in the circuit of a coil of wire acted upon 
inductively at a distance by oscillations created in another 


| tion of Resonance Curves” was read by Mr. G. B DYKE. 


| circuit, the valve gives instructive information as to the damping 


in the primary circuit. Thus he showed that when using a 
carbon point spark discharger in the primary oscillation circuit, 
much larger galvanometer deflections were obtained with very 
short sparks than with long ones. The author explained that 
the greatly lessened damping in the short spark caused the mean 
value of the secondary current to be increased, although the 
charge put into the primary condenser was diminished. The 
advantages of using multiple spark-gaps in oscillation circuits 
was also proved by the use of the valve. The author exhibited 
a multiple spark-gap discharger made with carbon rods, and 
claimed for ita much greater constancy of action than a dis- 
charger made with metal balls. Experiments were also shown 
illustrating the manner in. which the valve is of use in showing 
the shielding action of thin metal sheets placed between primary 
and secondary oscillation circuite. Dr. Fleming also exhibi'ed 
an experiment showing the copious emission of negative ions 
from the glower of a Nernst lamp at atmospheric pressure. A 
Nernst oxide glower was placed horizontally near a brass tube 
tilled with water to keep it cool, and on glowiag the oxide rod 
with a continuous current, it was shown that the space between 
the hot rod and the cool tube possessed a unilateral conductivity 
and would only pass negative electricity in one direction. The 


| author referred to the employment of carbon-filament oscilla- 


tion valves such as he had described as wave detectors or 
cymoscopes in connection with wireless telegraphy. Finally 
it was pointed out how, by the use of an electrodynamometer 
and galvanometer in series, the amount of rectification produced 
by the valve could be measured, and it was shown that it might 
amount to 89 or 90 per cent. m 

Dr. R. T. GuazEBROOK expressed his interest in the paper, 
and hoped that Dr. Fleming would be able in a further com- 
munication to give numerical data so that the sensitiveness of 
the arrangement described could be compared with those of 
other rectifying devices. 

A paper on “The Use of the Cymometer for the Determina- 
The 
experiments described in the paper were made with a view to 
the adaptation of the direct-reading cym meter to the delinea- 
tion of resonance curves and the determination of the loga- 
rithmic decrements of wave trains and the resistance of 
oscillating sparks. A special form of ammeter was inserted in 
the cymometer circuit, enabling the current to be observed for 
any position of the instrament. The ammeter used was of the 
hot-wire type, with a bismuth-iron junction in contact with 
the hot wire, the E.M.F. of the junction, and hence the 
current through the fine wire being read off from the deflec- 
tions of a single-pivot galvanometer of low resistance. The 
results of the work of Bjerknes and Drude on the oscillation 
transformer are referred to, and the application of their final 
equations to the determination of logarithmic decrements from 
the resonance curve discussed. Precautions to be taken in the 
determination of resonance curves in practice are enumerated, 
and an example is given of the calcalations involved in the 


| determination of the logarithmic decrement and the resistance 


of an oscillatory spark. The double frequency set up in closely 
coupled oscillation circuits is shown by means of the resonance 
curve of a wireless telegraph aerial, the mathematicai deductions 
of Oberbeck being thereby confirmed. 

Mc. A. CAMPBELL asked the author if he could give an idea of 
the sensitivity of the hot-wire ammeter. He pointed out that 
if the instrament was used in a vacuum, the sensitivity was 
much increased. 

Mr. W. DUDDELL said he had tried thermo-junctions in a 
vacuum and found their sensitivity increased five or ten times. 
He suggested that the author should replace the bismuth in the 
junction by eonstantan. 

Mr. Dvxz, in reply to Mr. Campbell, said that a current 
with a maximum value of '17 ampere gave a deflection of 
80 divisions. 


LEGAL 


INTELLIGENCE. 


ite 


TRAMWAY COMPANY'S ASSESSMENT APPEAL, 


The West R-ding Mig grates, sitting at Dewsbury lart week, heard 
the appeal of the Y..rkshire (Woollen Dist: ict) Electric Tramways Uo., 
who are dispuung the claims in respect to 1h: district rates of Thorn- 
hill (£45. 123.), Liversedge (£55. 163.), and Heckmondwike (£29, 
15s. 10d.) Councils, the company’s contention being that they are only 
liable for the payment of oae quarter of the rate on the assessment of 
their lines, the argument being that the company's undertaking is a 
light railway, and not a tramway company. 

Counsel for the company, in ssking the Bench to state a case, said 
he applied under Section 33 of the Summary Jurisdiction Act of 
1879, which stated that should the Bench consider the o} jection 
not to be frivolous they would have to state him a special case. He 
hop ed to satisfy them thatit was not a frivolous application at all, He 
claimed that under Section 211 of the Public Health Acs, 1875, they 
should be treated asa light railway, and not as a tramway company. 
He contended that as a light railway they were only liable to be 
charged for one-fourth of the general district rate, They were simply 
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rated for the lines, the grooves in which the lines were laid, and not are in course of progress for this particular type of apparatus, repre- 


for the road, and as they had the exlusive use of those lines by reason 
of the g ocves, he said they were a light railway. 
The justices refused to state a case, 


CORPORATIONS AND ELECTRICITY SUPPLY. 


At the Leeds Assiz s on Saturday last, Mr. Justice Bigham, sitting 
without a jary, heard a clim for d-msgea breuzht by Messrs, 
Margerison, wool merchants, Canal-road, Bradford, against the 
Bradford Corporation for £156 damages alleged to have been sustained 
by the plaintiffs owing to the neglect of the Corporation in layirg 
down electrical cables, Au explosion occurred on Dec 8, 1t01, 
whi. h severed ithe connection between the electrical mains and th- 
plaintiff? premises, As ths plainuff: depended upon electricity for 
lighting and, mot>r power their business was suspended for three days. 
. Is was contended that the defendant Corporation knew of defects in 

the cables. . 

His Lorvsurr found for the defendants, If the action succeeded, 
he said, he did not know where the liabilities of the Oorporation 
would cease, They would be so great that it would be almost 
impossible for them to carry on their business, 


BERESFORD v. BIRMINGHAM AND MIDLAND TRAMWAYS 
COMPANY. 


This case, which was originally tried before Mr, Justice Kennedy at 
Birmingham Assizes and came on again before his Lordship, sitting in 
the H:gh Court, in London, on the 28th ult., was an action for 
personal irjiries, At the trial the plaintiff did not appear, and the 
defendant company thereupon spplied for judgment against the 
plaintiff, and for an order for costs against Messrs, Cottrell and Son, 
his solicitors, on the ground, as they alleged, that they had set down 
the action for trial either contrary to or without the authority of the 
plaintiff. This they denied, and the learned judge, in giving costs 
as against the plaintiff, sud that the matter was such a serious one 
for the solicitors that he would order the registrsr to inquire 
as to whether they had in facb acted without the plaiot.ffs 
authority, and reserved his decision until he had received that report. 
This was now before the learned j adge. 

Mr, Justice KENNEDY said he must cancel the order for costs he 
had made origwaily, and his order must now be that there should 
be no costs as regarded the action, and as to all subsequent pro- 
ceedings that the defendavis should pay all Messrs, Oottrell and 
Son’s costs as between solicitor and client. - l 


COMPANIES’ MEETINGS AND REPORTS 


BRUCE PEEBLES AND CO. 


The third ordinary general meeting of this Company was held at 
Kast Pilton, Elinburgh, on Wednesday, 28th ult,, Mr. W. Carmichael 
Peebles chairman, presiding. 

The report (copy of which appeared in our issue of the 23rd ult.) 
was taken as read, after the CHAIRMAN had made the following 
statement: As regards contracts completed during the last 12 months 
and in hand, I would mention (1) the hydro-electric installation which 
this Company is completing in North Wales, The value of this con- 
tract amounts to over £250.000, and consists of a central station of 
10 000 h.p. to utilise the Falls of Snowdon, A considerable amount 
of this power has already been sold to the large quarry owners and 
others, the bulk of the motors for which this Company is supplying, 
and will be in operation during the next two months, The North 
Wales Power Oo, are further extending their sphere of operations by 
building another station of similar capacity at Conway, the contracts 
for which will be carried out by this Qompany. (2) The Falkirk and 
District tramways ; (3) the Scottish Central power station ; and (4) the 
Fife Klec:ric Power station, all of which have been completed and 
equipped by this Company have been started during the past year 
and are in full operation, The Company is jast completing an 
installation of 10.000 h.p. for the Darham Oollieries Electric Power 
Supply Co, which is doing remarkably well Over 20 million 
units have been already booked before the station started. The 
whole equipment was supplied and built by the Company, which 
also supplied several of the large collieries with electrical 
equipments. The Sanderland District tramways, which were also 
built by us, are being supplied from this station, and are in course of 
completion. The Oanadian Electric Traction Co,'s line of 30 miles, 
which the company is buildivg in Ontario, Canada, will be running in 
the early summer. The Company has lately secured the contract for 
the Shanghai tramways, to the value of approximately £300,000. 
Immediate extensions are already contemplated, which will increase 
the total value of chis contract to approximately half a million, Further 
recent contracts. secured include a hydro-electric installation for 
Mussoorie in Iadia, the Wen yas tramways and two large tramway 
concessions in Brazil and Norbaern Iadia, the benefits from which it is 
expected will be derived durieg the present year. The Company is 
also interested in several Bilis before Parliament now for further tram- 
ways, These iaolude extensions to the Falkirk District tramways, 
Danfermline and Naval Base tramways, Ardrossan Saltcoats and 
Stevenson tramways, and Folkestone, Sandgate, aud Hythe tramways. 
The Oompany is also experiencing a good demand for its patent motor 
converter, which has been taken up on a large scale by the Great 
Western Railway Oo, for the electrification of tha Metropolitan, 
and by several of the larger corporations and power companies, 
Orders to the value of over £50,000 have been either completed or 


senting some 30,000 h.p. 


GUILDFORD ELECTRICITY SUPPLY. 


The fifteenth ordinary general meeting of this Oompany was held 
last week, Dr. F. R. Rasseli, chairman of the Oompany, presiding, 

The report stated that the Company continued to make s:tisfactory 
progress, the gross receipts for the past year being £5 574, as compared 
with £4 859 for 1904. There was a balance on the revenue account of 
£1,682, after writing «ff £500 for depreciation, the balance of pre-- 
liminary expenses £200 and £150 for payment of a farther instalment 
on the suspense account for law costs, After making due provision 
for dividend on preference shares and interest on debextures, etc., the 
net revenue avcount showed a balance of £58 and the directors recom- 
mend-d that that balance should be carried forward. During the past 
year the series of 6 per cent. debentures had been paid cff, and a new 
series of 250 £100 first mortgsge debentures, bearing interest at the 
rate of 5 per cent, per annum, created, Up to the end of 1905 £17,800 
had been subscribed to that issue, During 1905 a new boiler, engine, 
and dynamo and other plant had been laid down to meet the needs of 
the Company's increasing business, Oonsiderable improvements had 
also been made to the buildings, ! 

The above report was adopted, 


POTTERIES ELECTRIC TRACTION. 


The eighth ordinary general meeting was held on the 28th ult, 

Mr, G. F. M. CoRNWaLuis- WEST, who presided, moved the adoption 
of the report (copy of which appeared in our issue last week), and 
said that, owing to the continued depression of trade in the district 
served by the undertaking, more especially during tke first six 
months, the past year had been one of considerable difficulty and 
anxiety to the Bard. Although the ordinary dividend was reduced 
from 5 per cent, to 4 per cent., the amount placed to depreciation 
and reserve fund was double what it was in the preceding 12 months, 
and there was also a small addition to the sum carried forward. 
He believed that it was essential to buiid up a reserve proportionate 
to the capital if the Company's financial position was to be pub ona 
souad footing. Referring to the expenses, he alluded to tbe extra 
amount that had had to be paid for rates, and expressed the hope 
that future legislation would prove to be more «qiicable in regard to 7 
industrial undertakings like theirs. The traffiz receipts for the period 
uader review showed an advance of £1 00J, and, in view of the con- 
dition of affairs in the Potteries, this must be considered satisfactory, 
Trade in that district. had suff.red severely from foreiga competition, 
as much if not more than, any of the staple industries of the 
couatry, and he believed that there had been a good deal of distress 
among the people. There seemed to be a slight improvement now, 
judging by the tramway returns, which so far this year had 
increased by £1,200, and the expenditure by £500, leaving a net 
gain of £900. Oonsequent on the attitude of certain local 
authorities, the Board had had to abandon for the present their 
scheme for the transportation of minerals and heavy goods, A great 
deal was said from time to time about tramways being superseded by 
motor omnibuses, but before such an event could be even contemplated 
it would, he said, be necessary to invent and produce a vehicle a 
thousand times more reliable and much cheaper to work than che very 
best that could be bought at present. This Company had three 
motor omnibuses, which had been tried over several routes in the 
Potteries district. These had served a useful purpose, but the Board's 
experience of them had not been altogether satisfactory, They had 
indiffzrent roads to contend with, and over what would be the best 
paying roads there were physical difficalties, such as low railway bridges. 
Io was the intention of the directors to use the vehicles, more particu- 
larly in the summer, to convey people from the tramway termini for 
excursions into the country on certain days when the public were most 
likely to te able to take advantage of such opportuaities, He believed 
that such a programme was likely to result in a profit to the Qompany. - 

Mr. GARCKE said that the reduction in the dividend was not due to 
any financial pressure on the Company. . The net profit was larger than 
iu the previous year, but instead of maintaining the former rate of 
d stribuiion it was deemed more in th; interest of the shareholders to. 
double the amount placed to depreciation and reserve, 

The report was adopted unanimously, 


= 


GREENOCK AND PORT GLASGOW TRAMWAY. 


Viscount EMLYN presided last week at the ordinary meeting of this 
Oompany, and stated that the electrical construction acccuat outlay 
during 1905 had amounted to £2,543, making the total expenditure- 
on this account to the end of the year £188,578. The total revenue 
for 1905 amounted to £54 228, and the expeaditure to £25,562, which 
sum included interes}, rentals payable to Corporation, cost of repairs, 
and maintenance, and a provision of £1,500 for depreciation aud 
renewals, leaving a profit of £8666. With the balance of £340 
brought forward from last account, there was a total of $9 006 dis. 
posable, and the directors recommended that £1,680 be placed to the 
reserve sinking fund, to psy a dividend at the rate of & per cent. per 
annum on the preference shares, and of 2 per cent, per annum on the 
ordinary shares, leaving £276 to be carried forward, The reserve 
sinking fund would now stand at £7,383. He quoted from the report a. 
paragraph to the cff«et that, with regard to the claim of the Greenock 
Corporation in respect of profits, the Board of Trade having refased to. 


state a case for decision on points of law, the High Court came to the. ` 


conclusion, after hearing arguments, that it had no jurisdiction. — 
Thereupon the Board of Trade issued its award on the lines of the 
recommendation of their inquirer, and the Company was consequently | 


em- 
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bound to pay over the sum awarded, This amount (£1,097) including 
the Company's expenses in regard to the arbitration, had been charged 
direct to the profit and loss account against the balance carried forward 
at Dec. 31, 1904, The number of passengers carried during 1905 had 
been 7,625 691, compared with 6 644 388 in 1904, and he average 
rece1pts per passenger was 1-06d., as agained 1:081. in the year previous. 
The report was adopted, 


BRUSH ELECTRICAL ENGINEERING. 


At the annual meeting of this Company (a copy of whose report 
Ppreared in our issue of last week) on Tuesday, the CHAIRMAN (Lord 
Vaux of Harrowden) said he thought the reporb Somewna: j isnified 
the hopeful expectations he indulged in last year. The works' output 
for the year was the largest in the Company's history, and that 
announcement, coupled with the recommendation that the Oompany 
should resume the payment of dividends on the ordinary shares, would 
convey the impression that their business was in a more prosperous 
condition than for some years past. In the rolling-st;ck department 
the Company was now admitted to be in the front rank of railway 
vehicle construction, and in certain lines—notably in the building of 
steel cars—its reputation would bear comparison with that of any 
other firm. The only orders placed in this country for any considerable 
quantity of steel railway coaches had gone to their works at Lough- 
borough, and when the time came, as it surely would before long, for 
railway mansgers and the general public to realise the greater suit- 
ability of steel construction for this purpose, the Brush Qo. would 
no doubt make good its position in a class of work which they had 
made a special study, Ia their manufacture of steam and electrical 
machinery g.eat progress had been mada, 


——————— ——á 


AIRDRIE AND COATBRIDGE TRAMWAYS. 


At the annual meeting of this Company, Viscount Emlyn, who 
presided, moved the adoption of the report, There had been expended 
during the year on capital account £5,742, making the total expendi- 
ture for the construction and electrical equipment of the tramways to 
Dec. ől last £61,441. The total revenue amounted to £11,018, and 
the expenditure to £9,671, which included £2 948, being the interest 
payable to the British Electric Traetion Co, in respect of the amount 
due to them under the contract, leaving a balance of £1,346, which, 
added to £481 brought forward from the last account, make a total of 
£1 828. The Board recommended that this sum should be applied as 
follows : £1,250 to depreciation and renewal fand, £200 in paying a 
4 per cent. dividend on the share capital, and £378 to be carried 
forward. 

The report was adopted, 


OLDHAM, ASHTON, AND HYDE TRAMWAYS. 


Mr. EMILE GARCKE, presiding at the meeting in London on Friday 
last, said the net profit made last year was £6,285, or £186 less than 
1904, Owing to the competition of the municipal tramway they had 
lost about 72,009 threepenny passengers, but they had carried more 
penny and twopenny passengers. Their average profit per car mile 
had been reduced, Expenses had been reduced, but there had been 
an Increase in rates and taxes, . 

The report, declaring a dividend of 7 per cent., was adopted, 


UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON. 


An extraordinary general meeting was held on Tuesday at Hamilton 
House, Victoria-embankment, to consider a resolution to authorise 
the directors from time to time, at their discretion, to raise or borrow 
or secure the payment of any sum or sums of money for the purposes 
of the Company not exceeding £5,000,000, in addition to the amounts 
which they are at present authorised to borrow. 

Mr. Edgar Speyer, who presided, moved the resolution, which was 
seconded by Lord Farrer. The Chairman, in reply to a question, said 
that the amount was part of the original estimate, It was merely 
desired to take powers so that they would be available if necessary, 

The resolution was carried, 


CLYDE VALLEY ELECTRIC POWER. 


The half-yearly meeting was held on the 29th ult,, Sir David Rich- 
mond, chairman of the directors, presiding, The report showed that 
the demand for current throughout the area of supply had been very 
encouraging, especially at the Motherwell station, where it had been 
found necessary to instruct contractors to furnish additional plant. 
The output of current for the half-year amounted to 154 873 units. 
Contracts for supply had been received to the extent of 4,843 h.p., 
and numerous important contracts were under negotiation, 

The CHAIRMAN, in moving adoption of the report, mentioned that 
cables had now been laid across the Clyde from their Yoker station, 
and that the demand generally for current was steadily growing, The 
total expenditure during the half-year was £7.589, and the total 
receipts £453, It had been resolved to carry £5,000 of the half-year’s 
expenditure to the preliminary expenses, 


BRITISH ELECTRIC TRANSFORMER. 


The third ordinary general meeting of the shareholders of this 
Company was held on the 29th ult,, under the chairmanship of Mr. 
E, Phillips. 

A copy of the directors’ report appeared in our issue last Friday, and 


was offsred, and this naturally reduced profits. 


consider these results satisfactory. 


the CHAIRMAN, in moving its adoption, made a minute statement 
explaining vhe various details, 
1906 was very much greater than in 1974 butb the mercantile business, 
he said, was less, 
great pressure for delivery, which involved overtime continuously aud 
a day and night shifu for a period, thus increasing the w: gs account 
considerably, and, cons qientiy, reaucing profits, 
year the works had been «connected with the Uxbridge and. District 
Electric Lighting Oo., a.d the work in the tesmog shop had thereby 
been cheapened and facilitated. The shop was now th roughly : quipped 
and up to date, 
which had already been paid, a dividend at the rate of 74 per cent. 
would be paid upon the ordinary shares, 

balance of nearly £800 to be carried forward. 


The output of trans'ormers during 


A targo number of ih: orders were executed under 
During the past 
After allowing £1,750 for the preference aividend, 


There would then be a 


Mr. A. F. Berry seconded the motion, which was carried . 


unanimously after a short discussion. 


WILLIAM GRIFFITHS AND CO. 
The report for the year ended Out, 31 last, to be presented at the 


meeting on the 9th insb., states that the directors extremely regret 
the unfavourable result of the year's trading. This was brought about 
by general trade depression and by municipal authorities greatly 
curtailing their expenditure on the materials and works usually 


supplied and carried out by the Company. The possible turnover 
consequently decreed, while there was keener competition for what 
The first arbitration © 
case with the Middlesex Oouuty Oouncil, alluded to in the last report, 


resulted adversely, and involved the Company-in a loss, including 


costs, of £8000. The directors are appealing against this award, and 
are proceeding with the second case, as the award on the questions 
submitted was in the Company's favour, but on a point of law 
the arbitrator held he was unable to award the Oompany any 
damages, It is hoped that this view will be upset on appeal. 
These circumstances, augmented by the conditions of trade previously 
referred to, result in loss on the year's trading of £16,083, as against 
which the Company have in hand the reserve fund ot £11,840. As 
shareholders are aware, the trading of the Company is divided into 
three departments —namely, supply, paving, and constructional, The 
supply department's turnover is oaly slighoty less than in the previous 
year, and the percentage of gross profits has been maintained, While 
the turnover of the p.viog department considerably decreased, the 
percentage of gross profit was only fractionally less than last year, 
Having regard to the keeness of competition, the directors cannot but 
With regard to the constructional 
department, there have been but few contracts offering, Owing to 
severe competition these üÉtid only have been obtained at un- 
remunerative prices, with no margin at all for the ordinary 
contractor’s risk, The direstors cannot favourably regard the 
present prospects in this country for this branch, They have, 
therefore, turned their attention to obtaining work abroad, 
and have already negotiations pending regarding contracts which 
are on an extensive scale, and promise to be of a profitable 
description, The Company’s properties have again been maintained 
oud of revenue, and every possible economy effected that prudence 
would allow, due regard being paid to the future of the business, The 
reser ve fund has not been drawn on, the directors having every con- 
fidence in the ability of the business to recover itself as soon as the 
conditions of trade improve. The preference dividend has been paid 
up to May, 1905. The directors are themselves large shareholders, 
and feel as acutely as any other shareholder can the disappointing 
trading results, which have been brought about by circumstances 
which have also affected other contracting firma of a similar character, 
Mr, John A. Angell, civil engineer, who 18 well known to many of the 
shareholders, has been elected a director, His appointment was the 
outcome of the svggestion of shareholders holding a large interest in 
the Oompany, and the directors hope that his technical knowledge 
will be of great value to the Company. According to the articles of 
association, his appointment must be confirmed by the shareholders, 


——" 


METROPOLITAN ELECTRIC TRAMWAYS. 


The report for 1905, to be presented at the meeting on the 11th 
inst,, states that the total revenue for the year amounted to 
£171,797, including interest upon investments in the North Metro- 
politan Tramways Uo, and the Harrow-road and Paddington Tramways 
Co,, and upon the advances made to the North Metropolitan Electric 
Power Supply Oo. The gross traffic receipts, which amounted to 
£140 040 show an increase of £58,197 over the previous year, the 
increase being mainly the result of the electrification of the remaining 
portions of the Company's tramways and the opening for traffic of some 
of the light railways, After deducting all expenses chargeable to 
reveaue, including interest on the debentures of the North Metropolitan 
Tramways Oo,, the debenture stock of the Oompany and loans and pro- 
viding for the rent payable to the Middlesex Oouaty Oouncil in respect 
of light railways, there remains a surplus of £42,050, making, with 
the £3 854 brought forward from the previcus account, a total 
of £45905. The dividend for the year on the 5 per cent. prea 
ference shares absorbs £25,000 leaving an available balance cf 
£20 905, and the directors now propose to place to a recon- 
struction and renewals fund £6,600, to pay a dividend at the rate of 
ó per cent. per annum on the ordinary shares, calculated from the 
dates of payment of calls, etc., leaving to be carried forward £4,701, 


The Company has received dividends at the rate of 34 per cent, 
for the past year upon the 78,504 shares of £8 each held in the 
North 
Tramways Oo. in August last cntered into an agreement for 
the surrender to the 
1906, of the lease of the Council's northern tramways, and is in 


Oo. The North Metropolitan ` 


Metropolitan Tramways 


London County Council on March 51, 


course of realising its other assets, consisting mainly of tramways 
and dey 6 ‘sin Essex, which are being purchased by the local authorities, 
The Company has purchased 282 further ordinary shares and 308 pre- 
ference shares of £10 each in the Harrow-roid and Padding ‘on Tram- 
ways Oo, at £5 per share, and now holds 5 255 shares out of a total of 
6,555 ised ; £1,700 5 per cent, mortgage bonds hava also been 
acquired. The dividend on the ordinary shares for the year 1905 
was ab the rate of 34 per cent, Since the end of tha year the purchase 
price to b» paid by the Oompany for the tramways undertaki g of the 
Harrow-road and Paddington Tramways C»., and for the horses, cars, 
aud loose plant used in connection therewith, has been agreed at 
£44,810, subj :ct to the repayment to the Company of the costs incurred 
in the promotion of the Harrow-road and Paddington Tramways Ast, 
1905. The resonstruction of these tramways has been commenced in 
anticipation of the completion of the purchase, During the year under 
review the reconstruction of the remaining portions of the Company's 
tramways has been completed, and futher light railways hava been 
constructed and opened for public traffic, The London County Ccuvcil 
has leased to the Company for three years a short length of tramway 
connecting the horse tramways of the Council in Holloway-road with 
the light railway in Archway-road, Highgate, Th» mileage of electric 
lines operated ab De. 51, 1905 was: tramways, 82 miles, and light 
railways, 134 miles—together 224 miles, The Company's investment 
ia the North Metropolitan Electric Power Supply Oo., including loans, 
amounted at Dec. 31 last to £321 623 Since the issue of the last 
report the Company has subscribed for 26 790 further shares in the 
Power Supply Oo., and now holds 30,000 shares of £10 each, of which 
4,260 are fully paid and the balance £7 paid. 


WILLANS AND ROBINSON. 


The report for the half-year ended Dac. 31 last. to be submitted at 
the meeting on the 11th inst., shows a loss of £1 221 for Rugby and 
£11,875 for Queen's Ferry, or $15 075 in all, which compare with 
losses of £8 016 and £14,285, at the two places respectively, or 
£22.902 in aD, in the preceding half-year. These figures show a 
distinct improvement, and as the total amount reserved for deprecia- 
tion is £15,875, the result of the half-year's trading has involved 
nothing beyond a book loss, The conditions of trade are still highly 
unfavourablé as regards prices, end the work of supplementing, by new 
branches of manufacture, the old-established but now less profitable 
speciality of the Company, is still in an early stage. Ia the most 
important of thes» new branches, the manufacture of steam-turbines, 
much svecess3 has been achieved, and the directors confidently hope 
that, so fır as Roghy is concerned, the era of unprofitable working is 
nearly abau end, As regards @1een’s Ferry, the directors think it is 
better to keep the works going, with aWiew either to developing a 
successful business, or to disposing of the works as a going concern, 
rather than to close them and face the very serious loss which would 
then be inevitable, The cost of production of boilers has been mate- 
rial lessened by arrangements with the patentees in France, and ib 
does not appear unreasonable to hope that better prices may again 
prevail. Isis to be remarked that the comparison between the results 
of last half year's working at Queen's Ferry and those of the preceding 
half-year is in reality more favourable than is shown by the reduction 
of the loss upon the half-year's working from £14 285 to £11,873 In 
the preceding half-year the loss at Queen's Ferry was reduced by the 
receipt of royalties to the extent ot £2,025 upon boilers made by sub- 
licensees, which did not arise in any way from trading operations at 
Qaeen's Ferry. In the last half-year there is no such source of revenue. 
The Company’s steel is becomivg widely and favourably known, Great 
attention has been given to the financial position, which is now satis- 
factory, Mr, G. W. Anderson, who was elected upon the Board in 
1904, has given great attention and devotes much of his time to the 
oversight of the business at Q 1een's Ferry, The Bosrd are desirous 
that Mr. Anderson, who has gone to reside at Ohester so as to be near 

the works, should definitely uudert»ke this duty, and they recommend 
_ that his salary be increased from £250, as fixed by the resolution of 
April 27, 1904, to £500 per annum, as a sum more cons nant with the 
considerable amount of time he gives to the bu:iness of the Company, 


and with the value of his services, A resolution will be propused to 
this effset, . | 


CALCUTTA TRAMWAYS. 


The report for 1905, to be submitted at the meeting on the 10th inst., 
shows gross traffic receipts £145 265, working expenditure under all 
heads £75 651. and a revenue balance, after crediting sundry receipts, 
of £69,858. The directors now propose to allo^ate a further sum of 
£10,0U0 to depreciation fand, brizging the amount at c edit of that 
account to £55 667, and to psy a final dividend of 4s. 61, per share, 
making 8 per cent. for the year, leaving £701 to be carri d. forward. 
Ia March 1995, 35 C00 + hares, being the balar c3 of the 70,000 sharcs 
crea'ed in 1902 remaining unissu:d, werecff-red to the share holders at 
par in the preportion of one new share for every three then held, O/ 
this number 32,610 were taken up, and the balance of 2,390 are held 
by the directors in reserve to be dealt with as and when they may 
think fit, Heavy expenditure has con*inued on capital account with 
the o! j:ct not only of making more effsctive the existing system, but 
also iu preparation for the demands which will be made upon the 
plant and machinery by the further extensions, which are now 
immediately in sight. Is was stated in the last report that the 
Harrison-road extension was practically finished, and only awaited 
the conclusion of arrangements between the Co poration and 
otker local bodies to be opexei, These arrangements were not 
completed until July 7, when the line was opened for traffis, and has 
since been running with good results, As regards further extensions, 
diffisulties have been encountered, mainly on technical points, which 
have considerably interfered with the work to be done, These, how- 
ever, have now been cleared away in the case of Howrah and the 
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Alipore extension, and as the arrangements for the additional power 
needed to work these lines are well forward, it is anticipated that the 
new lines will be placed in a position to contribute their quota towards 
the earnings without undue delay, During the year considerable 
unrest arose in Calcutta in consequence of certain action taken by the 
Gavernment with regard to the partition of the Bengal Presideucy, - 
and strikes of workmen took place, not only in the Government offices, 
but als» amongst the employé: of private enterprises, This Company 
did not escape the contagion, and a movement took place amongst 
the conductors to hamper the working of the system. Thanks, how. 
ever, to the loyalty of the staff, and to the tact displayed by the 
general manager, this attempt was abortive, and business was carried 
on practically without interruption, Is is very pleasiag to the 
directors to record the excellent spirit displayed by the staff on this 
occasion, 


WOKING ELECTRIC SUPPLY. 


In their report for 1905 the directors state that the total revenue 
was £11,486. 4s. 6d., and the expenditure connected with the genera- 
tion and distribution of electricity, and the management, amounted to 
26,769, 11s 4d., leaving a balance on tha years working of 
£4,716. 13s. 2d., to which had to be added £676, 53, 74, brought 
forward from the previous year, making a total of £5,392, 183, 9d. | 
which they propose to appropriate as follows: Payment of interest on 
the 44 per cent, debentures, £1,122. Os, 6d. ; payment of interest on 
temporary loans. £349. 5s, 51. ; payment cf dividend on the 6 per cent. 
cumulative preference shares to Dec. 31, 1905 (six months to 
June 30, 1905, having been paid on Ost. 1, 1905), £1,500; payment 
of a dividend of 5 per cent. per annum on the ordinary shares, 
£932. 123, 11d. ; to depreciation fund account, £1,000; leaving a 
balance to be carried forward to the eredit of profit and loss 
sc»ount of £497, 193, 11d. The following shows the rate at which 
the Oompany's business has progressed during the last five years: 
1900, number of consumers 294, lamps connected 11 400, revenue 
£4 002. 5%, 11d. ; 1901, 417, 15 090, £4 466. 15s. ; 1902, 545 19,566, 
£6 276. 9s. 51, ; 1903, 660, 25010, £7,951. 15s. 10d. ; 1904, 785, 
29 566 £10.340. 19s,; 1905, 880, 33,735, £11,476. 11s, dd, During 
the year the directors issued £350 4$ per cent, debentures and 
£3 160 ordinary shares, and they are desirous of issuing the balance 
of the ordinary shares, The expenditure on capital account on | 
Dee. 31, 1905, amounted to £85,898. ls 83, Daring 1905 5j miles 
cf cable were laid down, a second large new boiler instalied, aud a 
second 400-kw. steam alternator, Ia 1905 the Board of Trade granted 
an extension provisional order for the increase of the Oompany’s area, 
to include Pyrford, Byfleet, Addlestone, Chertsey, and Bisley. For 
this, farther capital expenditure will be necessary for laying down the 
necessary mains, etc, 


WEST LONDON AND PROVINCIAL ELECTRIC SUPPLY. 


The report for the 12 months eaded Dec. 31, 1905, states th t the 
earnings of the Company are dependent on the business done by the 
Chiswick E ectricity Supply Corporation, whose shares the Company - 
own, and the report of that corporation shows that during the year 
satisfactory prog’ess has been made by the undertakings worked by the 
corporation, The Ohíswick Electiicity Supply Corporation accouats, 
after paying intest on debentures and other charges, show a profit 
balance of £3,267, which the directors propose to apply to the payment 
of a dividend at the rate of 54 per cent. on the ordinary shares (see 
Electrical Engineer, March 30). This will be paid over to the West 
Lond n Oo., whose accounts show a balance at credit of profit and loss 
account of £2,626. The directors propose to apply this amount to 
payment of a dividend on the cumulative preference shares at the rate 
of 6 per cent. per annum for the year ended Dac. 51, 1901. 
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NEW COMPANIES REGISTERED, 


Capilliform Telegraph Instrument Co,—Registered March 27 - 
Capital, £25000 in £1 shares O j:sct: to acqaire the benefit of 
provisional protection No. 19,425 ot 1905, granted to E. Olden 
bourg, relating to electro-capillary apparatus. No initial public 
issue, Regisered offices : 4, Trafa!gar-square, S. W, 

Consolidated Vacuum Brake and Eagineering Co, —R»gistered 
March 27. Ospital. £50,000 ia 81 shwes, E.gmneers, brake manu- 
facturers, etc, Registered office: Spencer House, South-place, 
Finsbu:y. | 

F W. Jeffery and Co., Limited, —Registered March 21, Capita), 
£2,000 in £1 shares, O jeso: to carry on the business of manu- 
faccurers of and dealers in incandescent gas mantles, gas aud electrical 
brackets, fittings and fixtures, glass and hardware me: chant’, plumbers, 
etc, Noinitial publ c issue, R gistere without articles of association, 
Registered office : 65 and 66, King’s arcade, Bradford, 


Liens Registered. 


City of Wellington Electric Light and Power Co, Limited 
London, E£ C, —Paruculars required by sub-section 4, section 14. of 
the Ocmpanies Act, 1900, registered March 28, relating to 23100. COQ 
debentures created May 7, 1903, of which £70,000 has already been 
issued ; secured on the entire property and the undertaking, present 
and future, : 

Anglo-Mexican Electric Co., Limited.—A trust deed dated 
March 2, 1900, to secure £300,000 debeatures created Feb. 23, 1936, 
has been registered, Trustees: Sir Weetman D. Pearson, Bart, 
16, Carlton House-terrace, London; and C, G. Hyde, 75, Gloucester- 


1 terrace, Hyde Park, W. 
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Bedford.—The Town Council will shortly invite tenders for the 
supply of 400 yards of 7/,, twin service cable, 

Bedford.—Tenders are to invited for the supply of 220 yards 
of rubber insulated lead-covered and armoured cable, 

Salford. —Tenders are invited for the erection of storerooms and 
pump-bouse at the electricity station. Tenders by April 9, 

Bucharest.—The Military Department invite tenders for the deli- 
very of material for electric lightiog. Tenders by April 12. 


Christiania — The State Telegraphs D pw!ment invite tenders for 
the supply of 2 015 metres of cables, Tenders by April 18, 


Huelva (Spain).—The Harbour Board invite tenders for eight 
elect ic cranes. Direccion de Obras del Puerto, Tenders by June 15. 


Zaryzyn (Russia).—The Stadtverwaltung invite ¢ ffars for the con- 
cession to instal and work the electric supply for lighting and tramwey 
purposes, | 

Leeds.—The Electricity Committee invite tenders for one or two 
se's of electric generating and condensing plant, Tenders by 10 a.m. 
on April 9. | 

Tarragona.—The Harbour Board invite tenders for a motor launch, 
driven either by electricity petrol, or steam. Direccion de Obras del 
Puerto, "Tenders by April 22. 

Leyton.—The Urban District Council invite tenders for a traction 
switchboard for the generating station, Apply to the Electrical 
Engineer. Tenders by Avril 9. 

Warrington.—The Corporation invite tenders for earthenware 
ducts for mains, Specification, £1. 1s, Apply to the Borough Elec: 
trical Engineer. Tenders by April 10. 

Bellinzona.—The Swiss Granite Works invites tenders for elec. 
trie cranes and other machinery, Apply Director, Schweizer Granit- 
werke, Bellioz^na, Tenders by April 10. 

Glasgow. —Th» Corporation invite tenders for the annual supply of 
main cables, small cables and wires, electricity meters, and carbons. 
Tenders by April 25. See advertisement, 

Islington, —The Lighting Committee invite tenders for the annual 
supply of lead-covered, paper high and low tension cables, Tenders 
by 5 p.m. on April 11. Sə advert/sement, 

Madrid —The Public Works Department invite cffers for the con- 
cession to instal and work an electric trsmway from La OCa:da to 
Ramona, de la Precilla. "Tenders by May 21. 

Cairo.—The Director-General of Ports and Ligh'houses invites 
tenders for carrying out an electric light installation on board H.M S, 
à! Aida" at Alexandria, Tenders by April 30. 

Caen (France). —The Préfecture at Caen invite offers for laying 
apd working a tramway system by mechanical means, Offers are to 
be made to the P;éfecture du Calvados, Caen. Tenders by June 1, 


Salford.— The Oornoration Electricity Department invite tenders 
for the supply of a 750-kw. steam turbo-generator and condensing 
plant. Apply, the Borou:h Electrical Engineer. "Tenders by April 21. 


Belfast.—The Corporation Tramways and E'ectricity Department 
invite teaders for conveying plant for coal and arh bunkers and chaia- 
rate mechanical stokers, Apply, City Electrical Engineer. Tenders 

April 16. 

Madrid, — Offers are invited for the concession to construct and 
work one tramway in Bilbao and two ia San Sebastian, Apply 
Ministerio de Fomento, Direccion de Obras Publicas, Madrid. Tenders 
. by April 15, 

Islington,—The Lighting Committee invite tenders for the pur- 
chase of a quantity of cast-iron goods, consisting of 6in. bends, 
spigsts, sockeis, boxes, ete, Tenders by 5 p.m, on April 11, See 
advertisement, 

West Ham,—The Council invite tenders for the supply of about 
3,500 yards low-tension ‘75 square inch sectional area concentric 
psper-insulated, lead-covered cable, Tenčo:s by b p.m. on April 11. 
See advertisement. 

Luxemburg.—Tenders are invited for supplying «l.chisity t» the 
town for hgh ing and tramway purposes. Fall particulars may be 
obtained from the Oollége dea bourgmestre et éshevine, Luxemburg. 
Tenders by June 1. 

Belgrade —The Public Works Department iov.:e tenders for 
10,000 kilos 1:5mm. brorzə wise, 40,000 kilos, 3mm, b: 77» wire, 
5,000 kilos. 4mm. comp s te wire, and 20,000 double bolts tcr iatu- 
lators, "Tenders by April 20. 

Greenock.—The Hospital Board invite tenders for electric lighting, 
elestrie lift, and telephones and elect:ic bells for new combination 
hospital in e«urse of erection at Gateside, Iuverkip.road, Greenock, 
Tende:s by 11 a.m. on April 6, 

Withirgton (Manchester). —The Gaardians of the Chorlton Uaion 
invite tenders for the ¢lect:ic l ghtir g of their work house and hospitals 
at Withington, Tenders to the Olerk, Uaion Offices, All Saints’, 
Minchester, by 9 a.m. on April 18. 

Dun dee.—T he Town Council invite tenders for general stores, Specifi- 
cat o s aad forn- s of tendere may be nsd on appli ation to the City 
Electrical and Tramways Eagiaeer, Dudbope-crescent-rcad, Dundee, 
to whom tenders must te sent by April 14. 

Wallasey.—The U ban District Ocuncil invite tenders for an 
extension to the engine and boiler house at the generating station, the 
supp'y and delivery on seat of new boilers, also a 500 kw, steam-driven 
single. phase alternator, Tenders by noon on April 18, 

Maxchester.—The Tramways Committee invite tenders for the 
supply of steel girder tramrails, steel tiebars, etc, Tenders are to he 


Brussels, —Tenders are invited for the constiu t'on ard supply of 


a boiler for the Post Office at Namur station. Apply M. J. Gory, 
di'ecteur de service des batiments l'bÓcel central des postes et des 16.6: 
graphes, place de la Monnaie, Brussels, Tenders ty April 14, 

Bootle (Lanes ), — The Corporation invite tende:s for the supply of 
(à) alterations to steel pipework, (5) alterations to cast iron pipes and 
cther similar work, (c) four ''downtake" superheaters, to the elec- 
ticity works Pine-grove, Bootle. Tenders to the Town Olek by 
10 a.m, on April 11. 

Devonport —The Corporation invite tende's for the annual supply 
of general stores for the electricity department Particulars and frm 
of tender may be obtained at the office of the Borovgh Electriss)] Engi- 
neer, New port-street, Hast Stonehouse, Tenders to the Town Clerk 
by noon on April 12. 

Bristol —The Docks Oomm'ttee invite tenders for the construction, 
delivery, erecting in place, and maintenance for 12 months after erec- 
tion of two el-ctricaliy-driven transporters at the tobacco wa ehouse, 
Oumberland Basin. Tenders to the Secretary cf the Docks Committee, 
19 Qieen square, Bristol, by 10 a.m. on April 18. 

Exeter.— Tenders are invited by the Tramways D»partment of the 
Corporation for (1) constructioa of permavent way of five--ights of a 
mile of single track, (2) overhead equipment cf sme, and (3) addit o: s 
to car depót, Specifications, £1, 1s, each— Nos. 1 and 3 feom City 
Engineer, No, 2 trom City Elect1cal Engineer. Tenders by April 11. 

Sydney (N S W.), —The Council invite tenders for the supp!y and 
erectiun uf (A) boilers, automatic stokers, pipework, etc.; (6) turbo- 
alternator, sub-station mach nery, switchboards, etc. Cord:tions may 
be obtained from Messrs. Preece and Oardew, 8, Qusen Aune's.gate, 
Westminster, on deposit of £5. 53 , which will be returned on ieceipt 
of a bona fice tender, Tenders by May 7. 

Kingston-upon-Hull —The Electric Lighting Committee invite 
tenders for the f.llowing plant required at their Sculcoates-lane 
generating station : (Contract 55) coal handling plant, etc., in connec- 
tion with eight Lancashire boilers; (Contract 56) condensers, pumps, 
pipework, etc,, in corn«ction with six Lancashire boilers aud two 
high-speed engines. Tenders by noon on April 19. See advertisement, 

Bangour (Edinburgh).—The Edinburgh District Lunacy Board 
invite tenders for the «lsctrio lighting cf the four homes for acute 
cases, hospi:al nurses’ home, and farm «ffs at Bangour, Specifica- 
tion, ete., my be obtained on application to the ~rchitect, Mr, 
Hippolyte J, Blinc, 25, Rutland-square, Edinburgh, T- ders to Mr, 
James Kyd, clerk, Edinburgn District Lunacy Board, Osstle-terrace, 
Edinburgh, by 10 a.m, on April 9, | 


RESULTS OF TENDERS. 


Yarmouth —The tender of Messrs. Mann and Oo., of Norwich, hss 
been accepted for elec:ric light as Irehteid-road schools fur £.57 10a. 

London County Council —The Oounsil have accepted 1h; tender 
of M-sr-, W. Cory and Son, London, at £33,854, 33. 4d., for supply 
of coal 10 the Greenwich generating station, 

Salford.—The Corporation have placed an order with the Lancashire 
Dynamo and M.;tor Oo, for 12 montt s' supply of motors, from 7 h.p. 
to 50 h.p., for the fourth year in succession. 

Chester, —The following tenders have been accepted : Babcock and 
W.cox, chain grate stokers for three boilers, £520; Davidson and 
Son, Manchester, two induced-dravght fins, £514. 

Haddington,—The District Lunacy Board have accepted the cff r 
of Anderson and Munro, electrical engineers, for new electri'al plant 
for the East Lothian Asylum extension, the amount being £ :86, 

Warrington,—The Town Council have accepted the following 
tenders: St Helens Cable Oo., supply of cables, £427. 4a, 7d., «nd 
H. Fairclongh for the building of a sub-station in Greenall's-avenue, 
£57. 15s, | 

Liverpool,—The Electricity Committee recommend the acceptance 
of the tender of the G.neral E-ectric Co, (1900) Victoria Bridge, Man- 
chester, for the supply of carbons to the electric supply department 
for one year, | 

Metropolitan Asylums Board,—The Board have accepted the 
tencer et M sas, J, Levy and Sons, of 62, Albauy-road, Old Kent. 
road, SE, for the purchase, at the sum of £250, of old electric 
lighting plant (Section A). 

Recent Contracts.—The following hava recently placed contrast 
with the Ryason Manufacturing Ov, for ‘ New Solution” electrolytic 
meters: Falkirk Corporation, General Post Office, Leith Corporation, 
I.ford U: ban District Couaci), Stoke-on-Trens Corporation, 

Bedford, —The Town Council have accepted ihe following tenders 
for 220 yards of two 7/,; and one 7/;, insulated lead.csvered and 
armoured cable and 220 yards of 7/1, twiu service cable : Siemens Bros, 
and Co, £99. 18s. 93. fur one portion, and the Ss, Helens Oable Oo,, 
£24. 7s, 6d, for the remaining portion. 

Bermondsey.—The E-ectricity and Street Lighting Oommittee 
recommend the acceptance of the following tenders : Geipel and Lange, 
arc lamp carbors £2. 192. 1d,; D.ulton and Oo.. conduita; British 
Lusulated and Helsby Cables, meter boards, £9. 123. per 100; Silver- 
town O 1 Storage Oo., dynamo oil and crank chamber oil; O. O, Wake- 
field and Oo,, cylinder oil and forced lubrication chamber oil, 

Leyton.—The U'ban District Council have rece vei the f lowing 
tenders for steam and exhaust pipes etc., for the electricity generating 
station ; 

J. Spencer and Co., Wednesbury (accepted) ....—......- £1,925 16 10 
Aiton and Oo., Willesden „m.essessnsoo sos nm omsnoeren seoses 1915 7 5 


Le Bas and Oo., Billiter-street, E.O, .mnorsmomem.soemse 2075 19 5 
Wilson and Co., Lime.streeb, E.O. essusomreesonssessessmsaoe 0,077 26 6 
Babcock and Wilcox, Farringdon-streat, E.O, .-.....-.- 4280 10 0 
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Southampton,—The Corporation have accepted the following 
tenders for the supply of stores, fittings, etc., required in the electric 
tramway department during 12 months: McWhirter, Roberts, and 
Oo., Southampton, classes 1, 5, 6, 9, 14, and 15; Godden and Son, 
Southampton. classes 2 and 5; Shalders and Davis, Southampton, 
classes 4, 7, 8, 11, and 15 ; C. J. Denton and Co., London, class 12. 


London County Council.—The following tenders have been 
receiv-d for the supply ot 11 induction motor-generators for the Lime- 
house, Shoreditch, and Mildmay Park sub-stations of the northern 
tramway : 


Siemens Bros. and Oo, London* .... erm» 219,242 10 0 
B-itish Westinghouse Eiectric and M snufacturing Co., 

Dondon Atm = 19,416 10 6 
General Electric Co., Birmingham .............. esee -.. 20102 5 0 
Bush Electrical Eogineering Co., Loughborough erres 4 20472 1 0 
H.ect-ic Construstion Co., Wolverhampton .. .... 20729 19 0 
D ck, Kerr, and Oo., London .......-. issu ur emu ser. 21,000 14.0 
Mather and Plat, Manchester .—..cccnsesnsesesrsee 21965 0 O 
British Thomson- Houston Oo, Rugby ...—-.—..—-.—-.... 22075 0 0 
Vickers, Sons, and Maxim, Sheffield ...... ess. 24,888 0 Q0 


3 Recommended for acceptance, 


London County Council.—The following tenders have beea 
received for the supply of the high and low tension switchgear required 
for the Limehouse, Shoreditch, and Mildmay Park sub-stations of the 
northern tramways : 


Ferranti Limited, Hollinwood* .... a E NRS £8,304 17 6 
General Electric Oo,, Dondon oae eme vob pL nep 8,555 4 0 
J. E. Spagncletti ard O», London ...-............. 9,070 0 O 
Dick Kerr and Oo., London ............ eene 9694 6 8 
Evered and Co., Birmingham SA Mimics 10. 020 19 0 
British Westinghouse Electric and "Manufacturing 00., 

London oisi iecec iv vetien a a a a ak = 10,322 15 O0 
Siemens Bros. and Oo., London ..........—.—.—. «4. 10350 0 0 
Electric Construction Oo., Wolverhampton ..-.....—. 103575 10 0 
Eiliott Bros., London ............ Guess 110/096. Q- O 


* Recommended for acceptance, 


Greenock.—The Corporation have received the following tenders 
for ihe two 750. kw. steam generating sets and one 750 kw, direct. 
current motor.g.nerator: British Thomson Houston Co., Rugby; 
Brush Electric Engineering Oo., L«ughb^rough ; Bruce Peebles and 
Co, Edinburgh ; British Westinghouse Electric and Manvficturing 
‘Company, Manchester; British Electric Plant C»., Alloa; Browebt 
Liadley, aud Co., Manchester ; Crompton and Oo., London; Dick, 
Karr, and Co,, London ; Electric Oonstruction Oo., Wolverhampton ; 
E ectrieal Oo., London; J Fowler and Oo., Leeis ; Generai E ectric 
Co, Birmingham; Jis, Howden, Glasgow; Johnson and Phillips, 
Kent; Mather and Platr, Manchester ; M «vor and Coulson, Giasgow ; 
Thomas Parker, Woiverhampton; Phoenix Dynamo Manufactu ing 
Oo, Bradford; O A. Parsons aud Oo, N-waastle-on-Tyne ; John A. 
Rud!, Glasgow ; Siemens Bros., Londoa ; Vickers, Sone, and Maxim, 
Sh: ffisid; Witting, Eborall, and Oo, London; Richardsons, 
Westgarth, and Oo., Hartlepool, 


Melbourne (Australia).—The following tenders have been 
ac:epted fr the V coorian Railways Dsapartment—Fcu- 4-wheeled 
wooden trucks, £70 each, Brush Elec-:i-al Eagineering Oo. ; 1 ton 
5 b. block tin £165. 5s. per ton, E. Du kett and Son. Postmuster- 
G neral’s Depa:tment—Five miles of 26 pair aerial 1:ubber-covered 
telephone cable with paper and air space insulation, U: ion Cable 
OQ», London, £i 270: two miles of 5 pair rut ber insulstad serial 
t: lephone cable, Uuion Oable Oo., London £220; 12 miles of 13 pair 
rubber insulated aerial telephone cable, Uuton Cable Co., London, 


£2980; five miles of 52 psir aerial robber-covered t-lephone cable 


wih paper and air space insulation Uaion Qable Oo., London, 
£1 950; one mile of 1c6-pair lead.cove:ed paper-insulated telephone 
cable, R B. Hungerford, 163 Pitt-street, Syr ney, £540, I'on and 
steel crnstruction for electric tramway —Johns and Waygood, 
£214 14s. 11d, Postmaster-General— 10 miles 26 pir lead-covered 


p-per-insulated telephone cable, £1,980, W. T. Henley’s Telegraph 
Works, 


London County Council,—The following tenders have been 
received for the supply of the low-tension switchboards required for 
the Limehouse, Shoreditch, and Mildmay Park sub.stations of the 
northern tramways :— 


E:kstein, Heap, and Co., Manchester* .—....-....—.....—. £2 415 17 
Ferranti Limited, Holliawood ——— —— id o, O 
Evered and Oo., B rmingham |.—.—.—.....—.secese- s 2 921 18 
Eleotrie Construcuon Co., es —— — E 92O 
B. Thome, Manchester „s.es oms nos oes nos omms omn soss es 0,126 
Siemens Bros, and Oo., London ....,..—.eveeemees 0,172 
J. Fowler and Co. (Leeds) Leeds PNE NSCEN — à 244 


Edison and Swan United Electric Light Oo., London „w 
British Westirghouse Electric and Manufacturing Oo., 
London, 
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Dick Kerr, and (Jo.; London sorsoran aia wa 0,665 
Cox. Walkers, Darlington —— Á———— —— Mni 
Elliott Brog, London .......—............. eer rn ee 4,161 
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* Recommended for acceptance, 


St Marylebone.—The Electric Supply Committes rexommend the 
following tenders for acceptance : Hobdell, Way, and Oo,, white cotton 
waste 25s, per cwb., common waste 18s, per cwt., lubricant for grease 
lubricators 24d, per lb., asbestos packing 1a. per ']b., rubber insertion 
Is. 61. per lb. ; W. H, ' Willcox Limited, engine wipera 55s. per cwt., 
mutton cloths 38s. per cwt,, sponge ‘cloths 10s, 6d, per gross; 
Herley's Telegraph Work», pure vuleanised rubber cables, 600 megs., 
per 100 yards’ coil, ?/,, 92. 17s, “/ig BL. 16s., 7/oo BL. 53., 8/2 168. 41., 
3/oo 123, 5d,, pure workshop flex, 21/5 10s, per 100 yarde' coil, Para 
rubber -strip—zin, s, 9d, per lb., $in. 7s,- 9d, per lb., lin. 7a, 9d. 


20 1s. ld., 18 1s. Id., 16 1s. 1d., 


per ]b.; Baxter and Caunter, black adhesive eA 1s, per lb., Zin. 
ls. per lb., lin, 1s, per lb., indiarubber solution 1s, 3d. per lb, 
shellac varnish 53. 9d. per gallon; British Insulated and Helsby © 
Cables, gauntlet gloves 6s, 6d. per pair, ordinary gloves 5s. per pair; 

Geipel and Lange, wire, all standard wire gauge and all prices at 
per lb.—tinned copper binding, hard and soft drawn, 14 1s, 
16 1s, Ojd., 18 1s. 1d., 20 1s. 2d., 22 1s. 24d.; tin fose, hard and 
soft drawn, 36 5s. 9d., 30 43., 26 33, 24 2s. 6d., 92 23, 5d., 20 2s, 44., 

18 2s. 3d., 16 2s. 2d., 14 Qs, 2d. ; tinned copper fuse, hard and soft 
drawn, 36 1s. 2d., "30 1s. 2d,, 96 1s. 2d., 24 1s, 2d., 22 ls. 2d., 
14 1s. 1d. 

London County Council.—The following tenders have been 
received for electric light installations at the Brixton and the Herne- 
hill fire stations : 

Brixton station, 


J. O. Grant and Taylor, 63 Qi1een Victoria-street, E.O, ro 9 0 
Smeeton and Page, 63 Queen Victoria-street .—.—..—.—... 161 16 9 
J. Defries and Sons, 147, Houudsditeh, E.O,........—.—..—... 162 0 0 
W. Mackie and Oo., 122 and 124, Golden-lane, E.O., m~~ 165 0 O 
F. J. Coleby and Co., 7, Thayer- street, W: uenenum. 190 D 0 
Hooper, Neary, and Oo., Greenwich, S. E... 195 15 6 
R-ger Dawson Limited, 8, Berners-street, W, ie. 200 0 O 
Durell and Co., 58, Fenchurch-street EO, ... eee. 204 0 0 
National Electric Construction Oo., Westminster, S. Won 208 0 0 
Oiiver, Olark, and Co., North Kensington, Ws. eese «Ald. B: <0 
A. V, Gifkins and Qo., 68, Vietoria-street, S.W, seeme 257 5 0 
Herne-hill sub.station. 
J. Dofries and Sons” surenin ranana 120° M ^U 
Smeoston and Pape. («etim mier Reda eie ew. 120 LU. 
Wy Mackio and Coy ie e Lor imd bea eom ro o eo na rit erus Ad. d. . 0 
J. O. Grant and Taylor nem sm sms oos oes oos o e. EEEE =æ 135 15 0 
Hooper, Neary, and Oo, ..... eee Rene ieee 139 17 6 
F.J. Oolovy and Oo. iei cut pnte recepere 200: D. 0 
Darell and Jo sconsa ma edem ER ean oS pe pm I pere ree sic ROI. €. 20 
R ger Dawson Limited .......—.—. 2... sse enses 158 0 0 
Onvér, Cla Ek; and Q3. ta uoce crx Peres et eX texere 0D. ^. 0 
National E.ectric Construction Co, .. .. eee 180 0 0 
A. V.-Gifiüns and Oo. seo evssavecvencin erben cub QUA ERA IRA 202 10 0 


* Recommended for acceptance. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Hammersmith —The present number of consumers taking current 
from the Couxcil’s mains 18 1,804. 

Hackney. -The London County Council are lending the Borough 
Council £4 000 for electric lighting purposes. 

Stepney.—The D rough Council have decided to adopt the system 
of prepayment meters in connection with their electricity supply. 

Wisbech —The Board of Trade have granted the application of the 
Wisbech Town Oouncsil for their electric lighting provisional order, 

Leek,—The Oouncil’s engineer reports that the number of lamps 
connected to date is 5,799, of which 314 were connected during the 
moath, 

Walthamstow.—The Urban District Council Lave decided to 
extend their electricity mains to Highams Park at an outlay of 
£10 000. 

Bermondsey.—The Electric Lighting Committee report as follows: 
Lamp: connect d to dato— private consamers, 57,521 ; publie lighting 
4,640 —total, 62 167, 

Bridlington.—The Local Government Board have sanctioned the 
borrowing by the Council of £5,580 in connection with the electric 
lighting undertaking. 

Llanelly. —The Local Government Board have held an inquiry 


into the application of the Urban District Council for permission to 


borrow £6,000 for an electric lighting scheme, 


Lincoln.—The Local Government Board inspector has held an 
inquiry with reference to an application from the City Council to 
borrow £18,000 for the purposes of their electricity undertaking, 

Poplar.—The B rough Council are about to make application to 

the London Oounty Oouncil for a loan of £3,000 in connection with 
the installation of coal.handliag plant at their electricity works. 
. Lancaster,— The report of the Corporation’s electricity depart. 
ment shows a balance of income over expenditure of £400, which has 
been placed to a reserve fund, which now amounts toa substantial 
sum. 

Removal,— Messrs, Santoni and Co. have, owing to the enormous 
increase in their business, removed to larger and more commodious 


premises at the Alba Works, 15-17, Beauchamp-street, Brook-street, 
Holborn. 


West Ham —The Corporation have reduced the price of electricity 
to an all roand rate of 5d. a unit, less discount; and after June 30 the 
current for power purposes will be further redu3ed to- 1d. a unit, less 
discounts, 

Bargoed.—The Board of Trade have held an enquiry at Oardiff 
into ihe application of the Gelligaer and Rhigos Rural District Council 
for a provisional order empowering them to light their district by 
electricity. 

Islington, —The Borough Oouncil ace decided to reduce the price 
of current from 5d. to 34d. per unit, The Council are recommended 


by the Lighting Oommittee to provide a new A Cener: ana to extend. "he 
mains at & cost of £1,920, l > 


Brighton,—The engineer and manager of the Corporation electricity 
works has suggested an improvement of the lighting in the neighbour- 
hood of the Theatre Royal at a cost of £300, and this the Lighting 
Committee recommend should be done, | f 


Release of Liquidator,— According to the London Gazette Harold 
de Vaux B-ougham senior official receiver and ]-quioator in the estate 
of the Garcin-Renault Electric Cara and Accumualators Limited 
Denman-street, London, has been released, | 


Worcester.—The Corporation Electricity Committee are proposing 
t^ alter the charges for current t» the following after Jaly 1: private 
houses flit rate of 441, per unit; shops, 5d, per unit; public-houses, 
otc., 44d. per unit ; churches, 5i, per unit, 


Carrickfergus.—The Urban Oouncil are about to employ an 
expert in connection with the lighting of the town by electricity, 
upon whose report will depend the completion of an agreement between 
the Council and Mees:s, Curran Bros., of Belfast, 


Partnership.—The London Gazette announces that the partnership 
between H, 8, Martin and G. Vose Stavert, carrying on business as 
electrical engineers and electrical contractors at 13, Cumberland- 
street, Liverpool, has been dissolved by mutual consent, 


Panama.—H.M. Consulat Panama reports that the construction 
and operation of a military cable to be opened for commercial pur- 


poses, have been authorised between Key West, Guantanamo, and the | 


Canal zone, A maximum rate of 40 cents a word is to be charged. 


Cheltenham,—The monthly report of the electrical engineer shows 
that on March 14 there were 861 consumers, with an cquivalent of 
57 998 8 o.p. lamps connected to the private supply maios, the 
corresponding figures for last year being 812 and 55,239 respectively, 


Ontario,—The municipal authorities of the towns in the Province . 


of Oatario are urging the Provincial Government to run Government- 
owned electric. power from Nisgara Falla ty means of lines to the 
diffzrent towns, so thau the whole of the Province may have the 
advantages of a general supply on the best terms, 


Stock Exchange.—The Stock Exchange Committee has ordered 
the uncermeniioned securities to be quo ed in the official list: Bourne- 
mouth and Poole Electricity Supply x o.'s further iseme «f 3 000 ordinary 
shares of £10 each, fully paid, No», 27,001 to 30,000; Oxtord Electric 
Co,’s farther js-ue of 1,500 ordinary shares of £5 each, fully paid, 
Nos, 18 811 to 227,510. 

Slough, — The application of the Slough and Datchet Electric 

Lighurg Co, for a provisional order to extend their lighting powers 
from Slough to Iver and other districts was heard before the Board of 
Trade on Friday last. Mr. R. H. Barrett opposed on behalf «f the 
Slough Raral District Council, but, after a long hearing, the Board of 
Trade granted the company's application. 
. China Mongolia,—The North China Herald reports that, during 
their stay at Pekin, the Pri: ces of Mongoha came to the deci-ion 
that, after the Pekin-Kslga» Riilway is completed, the Kilgan-Urga 
Railway should be const: ucted and telegraph lines stretched to every 
important district in Mongolia, to connect it with Pekin, Powers 
were asked from the Government to that end. 

Huelva (Spain).—According to the Board of Trade Journal 
tex ders will be opened four months after the publication of the notice, 
at the office cf the Port Works Board, Huelva, for the supply of eighn 
electric cranes in accordance with conditions and specifications set 
forth in the Gaceta, A deposit of 5 per cent, of the value of the 
material tendered for is required to qualify any tender, | 


Wrexham,—The borough electrizal engineer's report shows that 
in February, 19C6, there were usd for tramways 10,728 units, and 
for lighting, etc., 37,114 ‘units, total 47,812 units, as compared with 
45,851 units in February, 1905, New consumers connected, one ; total 
number of consumers, 209. The public are lighting under the control 
of the department was stated to be running satisfactorily, 


Steel Tanks,—Messrs, Thomas Piggott and Co., Atlas Worke, 
Birmingham, have jast secured an order for 26 of their patent 
pressed steel tanks 16ít. long by 12ft. wide by 8fs. deep for 
Argentina, This makes a total of 65 of these tanks ordered by the 
same company. They have slso received an order for a riveted 
steel self-supporting chimney 5ft. Sin. diameter at top by Oft. 
diameter at base and 100ft, high for a South Wales colliery, 


Oriental Telephone and Electric Co,—The directors have 
resolved to recommend to the shareholders at the annual general 
meeting which will be held on 40th inst., aud subject to final audit of 
the accounts, the payment of the following dividends: at the rate of 
6 per cent, per annum on the preference shares for the half-year ended 
Dec. 31 last, less income tex ; a final dividend of 4 per cent, on the 
ordinary shares issued, free of income tax, making a total of 7 per cent. 
for the year, —— | 

Wembley.—It is highly probable that within the next 24 years 
Wembley will have electric light installed. "The Council have come to 
an sgreement with the North Metropolitan E'estrical Power Distribu- 
tion Oo, whereby the Oouncil will secure their order un: pposed and 
lease it to the company, retaining the option to purchase the installa- 
tion as a going concern at the end of 14, 21, 28, or 45 years on valua- 
tion. The company have undertaken to lay their cables within two 
years of the signing of the agreement, and this ought to be completed 
within the next five months, 

Ravensthorpe.— At the last meeting of the Council the Electric 
Ligatiog Committee reported an interview with the engineer of the 
Yorkshire Electric Power Oo., when a scale of charges for the supply 
of electrical energy was submitted and recommended to the Oouncil 
for approval, A draft agreement between the company and the Council 
was read, under which the company is to supply the energy in bulk 
for seven years, The draft agreement was approved of, The clerk 


was instructed to apply to the Local Government Board for sanction: 
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to borrow £2,650 to carry out an electric lighting scheme for the 
district, i s 

Southampton.—The Electricity Committee report that a deputation 
from tbe Tramways Committee has applied for a reduction to be made 
in the charge of 2d. per unit for current supplied to the tramways 
department for power purpeses. The committee, after cons de-ation, 
have decided to allow the Tramways Committee a rebate of 24 per 
cent. from the amounts paid by them for current supplied for powsr 
purposes for the year ending March 3!, 1906. An i qniry has been | 
held by the Local Government Board into the appl cation of the 
Corporstion t» borrow the sum of £7,000 for purposes of their electric 
lighting undertsking. 

Rochdale.—' The new electrical sub-station erected by the Corpora. 
tion at Livtleborough is now in use for tramway traction and available 
for lighting purpeses. Hitherto current for tramway working has 
been carried along the overhead wire direct from R schdale to the 
terminus of the Littleborrugh lines at Summit, and this has been 
fouod to be both inconvenie.t aud wasteful, The new transforming 
station will remedy the defects. It is a plain red brick building, and 
stands ona site cff Batterworth street, The land bas been secured 
from Mrs. Hinchcliffe, of Cragg Vale, on a 999 years’ lease, and there 
is ample room for «xtensiors as necessity requ rs, : 


Italy.—The Board of Trade Journal states that the sons of Agostino 
Boggio, of Oossato, have obtained a renewal for 30 years of their cons 
cession for deriving from an outfall there motive power to be utilised 
partly at a new woollen factory and partly at the old works, The con- 
cession of Mr. Felix Oarlotto with respect to the Strcna di Oossato has 
been similarly. renewed. Mr, Giacomo Piletta, of Novara, has obtained 
rights from the Prefecture for water power from the Sessera and 
Arduccio streams (district of Ocggiola), Messrs, Mareantoni and 
Torresi have obtained a concession from the Prefecture of Ascoli 
Piceno for the d-rivation of water from the River Aso, to be utilised in 
electric lighting between Porto San Giorgio and Grottammare on the 
Adriatic ccast,. 


National Telephone Co’s Staff Dinner —The members of the 
Brighton general staff had a veiy ej yable reunion at Booth’s 
Restaurant, East-s'reet, the ocsasion being the annual dinner, 
Mr, F W. Taylor (district manage) presided over a large attendancr, 
and was supported by Mr, H Julius Ma+lure (contract manager), Mr, 
Armstrong (local men:ger, Hastings) Mr. Legge (engineer, Brightor), 
Mr. Pharo (‘raffic manager, Portsmouth district), and Mr. J. H, 
Watkins (acsistant engineer, Brighton) the last-named acting as hon, 
eearetary : f the dinner committee and carrying out the arra.gementa 
very satisfactorily, After dinner a smoking c neert was held, the 
mu-ical pregramme beiug interspersed with one or two toasts. Pro- 
posing '' The National Telephone Co.," the chairman said that. star'ed 
in a small way as most ih'ngs were, it had built un an imn ease busi- 
uess, in spite of the prejadice, opposition, and difficulties it had to 
meet, The success of the company was due in a large measure to the 
staff. He coupled with the toast the name of M. Jalus Maclure, 
who, in rerponding, said tbe compary was to be greatly rorg-atulated 
on its staff, which, in his opinion, served it nobly. The company 
ought to be as provd of the st.íl as the st.ff cer: sinly was of the 
company. It was one oi the biggeso concerns in the Usited Kingdom, 


Kensington.—The Kensirgton and Knightsbridge Electric Ligh! 
irg Co have: ff.red to extend the use of electricity tor the lighting of 
the streets in the borough. The:omp»ny’s proposals inslude lghtu g 
stre-ts 1n the southern portion of the hovough, the form cf lamp 
-uggested being the '' Excello" yellow flume arc lamp. Ths area is 
at present lighted by some 168 iscancescent gas lamps. the annual 
cost of gas, cleamsng, and maintenance being estimated at £550. The 
company proposed .ha 36 electric arc lamps of the descri; t on men- 
tioned should be u ed for lighting this area, and stated that in the 
event of the Council undertaking to bear the cost cf the whole of the 
charges for reinstating pavements, etc., disturbed in connection with 
the laying of the necessary mains fcr connecting up the suggested 
lamps, they would be prepared to lay down such mains at their own 
cost and suprly electrics] energy to the said lamps at the rate cf ld, 
per uvit, sutj-ct to an agreement being entered into fora supply for: 
not less than five years or that should the Ocuacil desire that the cost, 
of the reinstatement works sh uld be borne by the company, the supply. 
cf energy wouli be at the rate of lid. per unit for the same period. - 
The cost of supplying; erecting, aud fitting up the 56 lamps was 
estimated by the lighting engmeer at £949 10s., and the annual ccs} 
of lightirg ty electricity in the ev-nt of the cost of currenc being ld, 
per unit was estimated by the company at £450, the lamps beirg kept- 
alghn all night, Owibtting the originsl outlay of £949. 103., plus the 
coso of street-paving reinstatement works it was estimaiei by the com- 
psny that an annual saving of £100 would be effected, the estimated 
illuminating power of the total number of lamps being: gas 14,CO0 o. p., 
as sgiort electricity 54,000 c.p. The Council have unanimously agreed | 
to the change, | | r 


' TRACTION. 


Swansea —4About 160 Swansea tramway employés attended the. 
first annual church parade last Sunday morning. , 
St. Leonards — The tramway company has asked the Town. 
Council's permission to run trams on Easter Sunday. | 
Manchester.—A sub-ecmmittee have been makirg inquiries into 
the conduct of the tramways department, and have issued a report, 
Removal of Offices,— Oa S:turday, the 7th inst., the offices of the 
tramw»y department of the London County Council will be transferred 
to 62 Finsbury-pavement, E.O. i 2086 
 Assault,—For asaavlting a tramway employé a man was recently 
fined, at the Penge Police Court, the sum of 10s, and 13s, 6d, costs, . 
or in default 10 days’ imprisonment, - Me E m 
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Belfast, —A deputation soting on behalf of the motormen and con- 
ductors in the employ of the cite tramways department waited upon 


the Council at their meeting on Monday lass to urge some alterations. 


in the scale cf pay and hours. 

Aston (Birmingham).—The Aston Tradesmen's and Ratepayers’ 
Association recently passed a resolution expressing the view that the 
lighting of the tram route from Six Ways aud Witton to Aston Oross 
was unsatisfactory and inadequate, 

Warrington.— It was resolved at a meeting of the Town COcuncil 
on the 26th ult. to accept the «ffer of the Tramways Committee of 
£500 for the uj keep of the tramway track for the past 12 months in 
settlement of the acccunt of £526. 

Nottiogham.—Two motor "buses commenced running here last 
week, A correspondent states that the motor 'buses are a vast 
improvement inevery respect on the old horse vehicles, but they are 
by no means so speedy or so comfortable yet as the trams, 


Sutton.—Last friday a serious tramcar accident occurred in 
Oatram street, Sutton. Iv appears that a boy was running across 
the road near his house when he was knocked down by an electric 
tramcar, The car was pulled up by the driver as promptly as 
possible. . . 

Swinton, —The Lancashire United Tramways Oo, are commencing 
to lay lines from Brookhouse, Farnworth, through Walkden to 
Swinton, where they will join up with the Salford Corporation’s 
system, The contract has been placed with Messrs, Krauss and Sor, 
of Bristol, 

Colchester. —The report of the Tramways Committee recommend- 
ing the extension of the car-shed at an estimated cost of £970, together 
with the acceptance of sundry tenders for the supply of new machinery, 
electric car fittings, etc., was adopted by the Oouncil at their last 
meeting. | 

Manilla.—The Manilla Electric Railroad and Lighting Corporation, 
which operates all the electric railways in Manilla, segregating 40 
miles of track, reports for the four weeks ending Murch 7 gross 
earnings of £7,405. This is an increase at the rate of about 10 per 
cent, per month. 


Tyneside Tramways,—À beginning is at onca to be made with 
the Jarrow tramways, The grouad first to be broken is on Church 
Bank, at the east end of the town. The tramways will extend from 
the western boundary of the borough to the terminus of the South 
Shield line at Tyne Dock, The Jarrow track will extend over three 
miles and a half, . | 

Todmorden, —After receiving certain advice from the local parlia- 
mentary members, the Town Oouncil have decided not to proceed with 
the request for reconsideration of the motor ’bus clause cf their Bill, 
but to make the best of the Bill as it stands, A sub-committee has 
been appointed to frame a scheme for the running of motor ‘buses 
within the borovgh, . | l 

Chicago.—A Reuter’s telegram states that the municipal electors 
of Ohi.axo on Tuesday decided by a majority of 5 857 votes in fsvour 
of municipal ownership of the street railways, Thevotesrecorded against 
the taking over cf the lines by the city numbered 10 651, The issue 
of certificates for 75,000,000dol. (£15,C00,000) for the purchase of the 
existing concerns was also approved, 


Falkirk,—The provisional order for the extension of the Falkirk 
and District Tramways to Grangemouth and Laurieston came up for 
hearing yesterday in Edinburgh. A petition signed by & number of 
frontagers in High.street has been lodged with the Secretary for 
Scotland against the order, and there isa likelihood that there will 
also be opposition from the railway company. Petitions in favour of 
the order have been largely signed. 


Dudiey.—A report of the T amways Committee of the Dudley 
Town Council josy issued, contains a statement in reference to the 
recent Board ot Trade arbitration in reference to the purchase of the 
tramways and light railways in the borough. The committee recom- 
mend that the town clerk take up the award, and makes arrangementa 
for a temporary loan fo: a period not exceeding 12 months, tə meet the 
purehase money of the several undertakings, 


Farnworth,—The terms upon which the Farnworth District 
QOsuncil have handed over their tramways to the South Lancashire 
Tramways Oo, are as follows: the tramway company will pay the 
District Council the sum of £4,069, 15:, 10d., and after the sum cf 
£12 500 has been received fiom passenger cars, ‘he Farnworth Oouncil 
are to have 25 per cent. of the receipts, sutj ct to a reduction of £120 
in respect of each additional 5,000 car miles run. 


St. Marylebone.—The Commissioner cf Police of the Metropolis has 
addressed a letter to the town clerk with reference to the latter's com- 
plaint about the nu'sance caus:d by motor. omnibuses, The Oom- 


miesioner ststes that he has directed special attention to points 


-afiecting the construction of m:tor omnibuses, and he hes issued 
reiulat'ong on the su'j ct which wll, he trusts, have the effsct of 
mitigating the undoub:el nuisance caused by some of these vehiules, 


Iiford — M ost of the Council’s tramcars at I:ford are roofed in above 
the upper ceck, and covers are on order for the remainder, Last 
Sunday night one of the roofed cars laden with passer gers was proceed- 
ing down Iliford-lane when the overhead live wire saapye1 and fell 
across the car, But for the cover it would have dropped upon the 
passengers with probably disastrous resulta; An open car ran over 
we *pota few minutes earlier, The traffic was delayed for several 

ours, 

Darwen —A'fter considering a letter from the secretary of the Trades’ 
Ocunci), requesting the committee to run workmen’s cars uatil 8 a.m., 
and to issue return workmen's tickets to be available at any time 
during the day, the Tramways Committee resolved to recommend to 
the Council that the request be not granted, but thab return tickets 
be issued to workmen travelling by the workmen’s cars in the morning 
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on the main section at the price of 2d. eich, and that the return 
tickets be available to such workmen by any car on the same day 
only. 

Cardiff —The Tramways Committee have considered the report of 
a sub-committee on the issue of prepaid tickets. The sub-committee 
recommended that prepaid tickets in books of 50 and 100 be issued on 
all stations of the electric tramways at a discount of 10 per cent., that 
euch books be not transferable nor available for use on Suadays or 
Bank holidays, that the tickets be availeb'e for use within three 
months from dat of issue, and that the system be tried for six months 
commencing on May 1. The recommendations were adopted, and will 
be submitted to the Council at their next meeting. 


Liverpool —Among the business down for discussion at the meet- 
ing of tne City C mncil on Wednesdey was a recommendation that 
the following report of the Tramways and Electric Power and Light- 
ing Committee upon the following motion, moved by Councillor 
Bawbnson st the meeting of the Ocuncil held on March 7, 1906, be 
approved—viz.: ''That the Tramways and Electric Power and Lrght- 
ing Committee be instructed to issue return tickets bef re 8 a.m. for 
workpeop'e at 2d, each on all route: within the city boundaries, and 
to be available for return by any ear during the day." 


South Shields.—Tha South Shields Corporation electric tramways 
were formerly inaugurated on Monday, April 2. Afier the opening 
run a visit was paid to the car-sheds in Dsan-road. The sheds are 
constructed from the most modern and approved desigas, providing 
accommodation for between 40 and 50 care, The features of the baild- 
ig are the absence of pillars, and a basement, constructed on the 
gridiron principle, which latter sffords the greatest faci'iby for dealing 
with the mechanism of the cars, The completed route covers a 
distance of about 24 miles, The service was permanently opened on 
the rame day. 


Finchley.—In connection with the extension to the Herts boundary 
of the Highgate and Whetstone tramway, the District Council applied 
to the Middlesex County Oouncil to provide a surface-water drainage 
between Totteridge-lane and the county boundary. The approximate 
cost was £1,400. The County Council have decided to pay a quarter 
(not exceeding £350), to be charged to the light railways, su'jact to 
the Finchley Distiiot Council coatributing a quarter of the coso, and 
to the Metropolitan Electric Tramway agreerug to the £550 being 
treated as part of the cap:tal expenditure of the County Council on 
which the company has to pay interest, 


Derby. —The rece'pts of the Corporation tramways during the four 
weeks eu ded March 24, 1976, were £2,749, being an increase of £268 
as compared with the corresponding period last year. On Ost. 1, 
1902, the Oounml g-anted the sum of £3 494 for the erection of t'am- 
way offices in Victoria-street. The to al c-st, however, of the work, 
including architeot's commission and extras, amourts to £1075 and 
the Council is recommended to grant tbe balance—viz., £579. 7s — 
and to authorise the borrowing of the amount under the Darby Oor- 
poration Tramways, etc., Act, 1899. The committee have decided to 
fix one of Turner's automatic point controllers at the juaction of 
Normanton and Barton roads, 


Southampton.—The hon. secretary to the Banister Ward Rite- 
payers’ As-o:ntion has forwarded to the Town Council a resolution 
adopted by the executive deprecating the idea of an appeal in the 
matter of Williams v. the Mayor and Corporation and asking the 
Council to accept the verdict of the jury at the Hants Winter Aasz se, 
and to take steps to remove the notice intending to limit the liability 
of the Corporation in case of accident to a person travelling on the 
tramways, both in the cars and on the back of the tickets, and that 
the cost of the extravagant and useless siding of the tramways at 
Waterloc-road be charged to revenue account rather than increase the 
capital account by that amount, | 


Rochdale-Oldham,—The main points of an agreement for the 
thruvgh running of tramcars between Rochdale and Oidham have 
now been settled, and there is good reason to anticipate that 
through working will be an accomplished fact about a month or six 
weeks hence, Oars will run from Norden to the Oldham borough 
boundary at Ha:hershaw, where they will meet the A:hton trams, 
The agreement, when it is signed, will be for a year only, at the 
end of which time it may ba renewed, At present every car the 
Rochdale Corporation possesses is in use during the week-ends, and 
ia view of the busy season which is approaching, the committee © 
recently placed an ordar for a number of extra cars with the Brush 
Electrical E :gineering Co. 

Dundee.—The assessor of railways, to whom it was remitted by 
the Parish Oouncil of Dundee, has reported on the valuation of the 
Corporation tramways within the pirish for the ensuing year. [1 a 
letter accompanying the details ot the valuation, the assessor states 
that after careful consideration and having obtained the aporoval of 
the several railway companies, corporations, and othere, he had taken 
the responsibility this year of fixing the valuation upon a three yrange’ 
averege with the olj-ct of preventing the violent flactu-t ous which 
have taken place in une valuations from time to time. Osrrying out 
this method, the valuation for rext yaar will be £9,828 Tre L*w and 
Finance Qon mittee of the Parish Council discussed the report ata 
recent meeting, wren a motion that the assessor’s valuation be adopted 
was carried by a large mej rity, 


Hastings,—The secretary to the Hastings Tramways Co. has 
addressed a letter to the editor of the Hastings Observer in which 
he states that his company have asked the Oorporauou to agree to. 
them laying down on the Front a line operated by the Dolter system | 
of surface contact. Our readers will remember the Tramways Oom- 
mittee were understcoi to have accepted the G.B. system some time 
ago, but were thereupon informed that the contractors could not see 
their way to instalit on the Front, The committee have since written 
to the tramways company to the effect that they preferred a conduit 
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system, As the Tramways Committee had not up to the time of their 
meetirg received any reply to their last letter from the tramways 
authorities, they did not proceed at their last meeting with the question 
of the system, Owing to the conditions with regard to other lines 
imposed before t-ams can be run on the Front line, it wou'd, however, 
have been impossible to commence the Front line immediately had 
there been no question as to the system, therefore the committee will 
not lose time by their attitude, | 

Cawnpore Electric Tramways.—The attention of Indian 
Engineering has been invited to vhe chief item of interest in the 
announcement in a late issue of the U.P. Gazette concerning the 
agreement in this matter—namely, that concerning the track rental to 
be paid by the licensees to the Cantonment Committee, This his been 
fixed at Re.1,500 per mile per annum for a sivgle line, and will be 
reckoned from the date on which the Government engineer certifies the 
tramway as fit for traffic. Another item of interest lies in the fact 
that the local authority has, if it provides the posts and fittings, the 
right to call upon the tramway proprietors to supply current for 
lightirg the streets through which the tramways run at a price nob 
exceeding three annas per unit, There is also to be found the usual 
clause to the effect that a limited liability company (whi:h will be 
formed within 12 months of the execution of the agreement) may take 
over the concession from the promotere. The sgreement may be 
rescinded by the local authority if sufficient capital for the construction 
and working of the tramway be not forthcoming within 18 months 
from bhe date of the agreement, 


North London Trams,—At midnight on Saturday last practically 
the whole of the North Metropolitan Tramway Co.'s system, with the 
plant and cars, passed into the hands of the London County Council. 
The transfer means that the electrification of the northern lines will 
be commenced at once, or as soon as the work can be placed in hand, 
and carried ont with all speed. The several routes will te reconstructed 
in prearranged order, and it is hoped that the first electric cars may 
be running about next Ohristmas. Ab that time it is expected, the 
Council will have ga-t of its new generating station at Greenwich built 
and equipped, and will be able to provide its own current. The elec- 
trification of the whole system however, will take a considerably 
lovger time, Tae Oouncil’s tramways manager and staff have been 
actively preparing for some months for Saturday night's transfer, and 
the arrangements were perfect. Seeing that the Bill sanctioning over- 
bridge tramways is practically certain to receive the Royal assent 
during the present session of Parliament, the great network of lines 
in the north and south of London are now in a fair way ot being linked 
up by means of the subway cars under Kingsway and Aldwych and 
the proj:eted line along the Victoria Embankment. 

Lancashire United Tram ways Co,—The important work of linking 
together the electric tramway systema of the manufacturing centres in 
South Lancashire is bsing continued by the above-named company, in 
succession to the South Lancashire Electric Traction and Power Uo,, 
whore assets have been taken over, The lines already constructed 
connect Liverpool with Bolton and Wigap, via St. Helens, with 
certain useful branch lines, and the proceeds of a new issue of 
£250,000 prior lien 5 per cent, debenture stock will be partly 
applied in extending these lines to a route length of 34 miles by addi- 
tions which should greatly increase the public utility and enhance the 
earning capacity of the whole system. Oonnection will be made with 
the Manchester and Salford Oorporation tramways, completing a 
through route from Liverpool to Manchester, and from Manchester to 
Bolton, The directors’ policy includes the auxiliary employment of 
motor omnibuses and the carriage of goods and coal, for which they 
believe there is a profitable field. The profits of the company are esti- 
mated at £24,875, including the net revenue of the St, Helens tram- 
ways, which the company has power to acquire, while the amount 
required for interest on the new issue is only £12500. The stock 
is secured by a first charge on the tramway undertakings and gene- 
rating stations of the company, anda floating charge on all other assets 
of the company. 

London County Council.—The Highways Committee of the 
London County Oouncil propose to extend the Aldwych to Islington 
tramways as far as the North London Railway station at Highbury, 
via High-street and Upper.street, From Aldwych to the termination 
of the existing lines near the Angel, Islingtov, the distance is about 
lj street miles, and the length of the proposed extension will be jast 
over a mile, The total cost of the extension is estimated at £46,500. 
The committee says that the traffic receipts on the line from Aldwych 
to Islington are justifying the estimate, although, of course, they 
cannot be expected to cover the capitel charges on the cost of the 
subway. The committee also propose to construct new tramways 
between High street, Lewisham, and Lee green, at a total estimated 
cost of £39,500 At Tuesday's meeting of the Council, Oapcain Hemp. 
hill, chairman of the Highways Committee, was cslied upon to answer 
questions with respect to the advent of the motor omnibus, He said 
that the committee had considered the question of applying to Parlia- 
ment for power to establish a service of these omnibuses, In answer 
to a question as to whether the committee had any power to charge 
motor-omnibus companies rent for the use of the highways of London 
as repairing shops, the chairman said that the committee had not 
considered the matter, but added that while the Council had to pay 
rates for the use of the roade, the omnibus companies made no such 
contribution to the rates, He promised that the committee would 
consider the possibility of making a return of the number and 
character of motor-omnibus accidents during the past 12 months, 

. Leeds,—The financial year for the Leeds City tramways ended on 
Saturday lasr, and though the completed balance-sheet will not be 
available for some weeks yet, it appears that the profits from the 
tramways will be more than sufficient to provide the £52 000 included 
in last year's estimates as the sum which it was caleulated they would 
provide for ihe relief of the rates, A year ago the total revenue from 
the tramways was £294,324, and this enabled the City Council to 


appropriate £55,000 for the relief of the rates. This year the revenue 
has amounted to £309 000, an increase of £14,676, while the expendi- 
ture has been kept well within the estimated margin. Sixty-nine 
million passengers used the cars during the year, an increase of about 
5,800 000 on the previous year, and an increase of nearly 9 C00 000 as 
compared with two years ago. Though the number «f passengers 
carried has increased by nearly 5,900 000. the miles actually travelled 
by the cars to car'y this increased number have decreased by nearly 
100.000, the car milesga last year having been about 7,000 000 miles, 
while in the prev ous year the mileage was 7,121 038. This implies 
that there have been fewer empty cars running on the system, and that 
when there has been no adequate demand for the cars they have not 
been in use, A satisfactory feature of the returns is that the earnings 
of the cars have increased by just over halfpenny per mile travelled, 
the earniogs during the year having been 1C'59d. per car mile, aa 
against 10:02d. in the previous year, though the earnings are still not 
up to the level ci 1904, whan they amounted to 10-944, per car mile, 
Since the Corporation took over the system in 1904, and including the 
sum of £52,000 appropriated during the year just closed, the tramways 
have yielded over £200 000 in relief of the rates of the city. 


Wolverhampton —At a special meeting of the Wolverhampton 
Town Oouncil held to consider certain matters relating to the tramway 
connection with adjoining towns, it was reported that no reply had 
been received from the Willenhall D.striet Council with regard to trams 
running through from Wolverhampton to that town. Arrangements 
had been made with the D itish Electric Traction Oo. to run cars to 
Bilston, Since July the Tramway Committee had settled with the 
company about two routes, and each side had no doubt made the best 
terms they could. There were two conditions upon which Wolver- 
hampton insisted : (1) that under no circumstances whatever would 
they allow the overhead wires to be erected in Wolverhampton; (2) 
that under no circumstances would they allow an alien company to 
come into Wolverhampton ss a right. So far as the Willeahall route 
was concerned, the B itish E'ectric Traction Oo, had consented to hand 
cvar the whole of the running to Wolverhampton, so that the cars 
could run from Victoria-square to the Market-place, Willenhall, That 
would necessitate the purchase of three additional cara at a cost of 
£1 950 and in return the compiny had consented to pay for 12 years 
a sum representing 8 per cent. on the outlay of the Oorporation, That 
meant that in 12 years the cars would be paid for. The tramway 
company were quite satisfied, and under careful management every- 
thing would result satisfactorily. The committee insisted upon running 
from Wolverhampton to Dudley, to which the tramway comp:ny had 
no objection, Uader the arrengement that had been come tvit meant 
a much larger expenditure on the part of the B itish E ectric Traction 
Co., ag it would be uecessary to provide extra care. Wolverhampton 
would retain every penny of the revenue co:lected within its boundary 
and the British Electric Traction Oo, would take the receipts from the 
outside. 

Kingston-on-Thames.—Ia reply to an application from the town 
clerk, the Board of Tiade have written transmit:ing a copy of the 
report of Oolonel Yorke on his recent inspestion of the tramways, and 
stating that the Board had sanctioned the electrical working of the 
Jines subjact to complianc: by the company with the recommendations 
contained in such report, and further stating that the Board’s regula- 
tions for the lines would be shortly revised so as to give eff cb to the 
1esommendations as to speed and stopping of cais, and that before the 
revised code was issued a draft would be forwarded to the Oorporation 
for perusal, Colonel Yorke’s report was to the eff-ct that the lines 
had been constructed in accordance with the deposited plane, except 
in instances in the borough where the lines were partly single and 
partly double, and that there was no o'jeotion to such alterations 
except in the care of the interlacing line in Ejen.street, in regard to 
which Oolonel Yorke stated that it was undesirable, and that the 
fouling point at each end should be clearly marked for the guidance of 
drivere, and that it would be necessary for all cars to stop before 
ent:sring upon the interlacing line ; that the steepest gradient in the 
borcugh was an inclination of 1 in 18 on Kipgston-hill; that on 
Kingston B idge there wis not the usual clearance of 15in. between 
the side of a car and the edge of the pavement, and that the speed of 
cars crossing the bridge would have to be limited to six miles an hour, 
and that if this were done he did not think any undue risk would be 
incurred by people on the footpaths ; that he recommended the follow- 
ing rates of speed in the borough—namely, 12 miles an hour on 
Kingston-hill (between the terminus and Alexandra-terrace, London- 
road), in Penrhyn.road, and in Surbiton-cresceat ; eight miles an hour 
in Olarence-street and London-road between the east side of the 
bridge and Alexandra-terrace, in Eden-strect, and in St. James’s-road ; 
six miles an hour over Kingston Bridge and in Surbiton.road ; and 
four miles an hour through all facing pcints and round all curves 
having a radius of less than one chain, Colonel Yorke further reported 
that the company had not adopted the folding step, and that he had 
directed their attention to the importanceattached to this matter, and 
that the matter of further arrangemen's being made in regard to 
overhead telegraph wires should be immediately attended to, especially 
on Kingston-hill. It having been found impossible to open the Rich- 
mond road and King's road extensions of the tram ways this week, the 
opening will now be postponed until the return from the Continent of 
Sir Olifton Robinson, 


PROVISIONAL PATENTS, 1906. 


Marcy 26, | 
7226, A method of utilising tho waste heat of the electric 
arc lamp to increase tho illuminating power thereof, 
Percy Harvey, 306, High Holborn, London. (Complete 
specification. ) | 
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Improvements in and relating to distribution boxes 
or section pillars for electric installations or nem 
Frank Hewer, 57, Chancery-lane, Lindon, 

7234, Improvements in electrical influence machines com- 

monly called static machines. Alfred Ernest Dean, 
82, Hatton-garden, London, 

7248 Improvements in electric motors. William Suddards 
Franklin and Stanley Sylvester Seyfert, 18, Southampton- 
buildings, London, (Complete specification. ) 

An improvement in submarine electric cables 
und Halske Akt.-Ges., Birkbeck Bank-chambers, 
ampton-buildings London. (Date applied for under Patents 
Act, 1901, M.y 5, 1905, being date of application in 
Germany. ) (Complete specification. ) 

Improvements in cooling the commutator ofa dynamo- 
electric machine and in constructing the commutator 
therefor. Siemens Bros. and Oo., Limited, and Claude 
Martineau Toplis, Birkbeck Bank-chambers, ‘Southampton. 
buildings, London. (Complete specification. ) 

An improved electric switch. Walter Robert Blackwell, 
55, Oannon-street, London. 

7265. Guards for electric incandescent lamps. Benjamin 
Thomas Davies, 28, Salisbury-road, Birchfields, Birmingham. 

Improvements relating to systems of electrical power 
distribution and consumption. . 
522, High Holborn, London, 

Improvements connected with electric coin - freed 
meters, Robert Alfred Marples, Sidney George Leach, 
James William Rook, and Frederick John Beaumont, 173, 
Fleet-street, London, 

7292, Improvements in and relating to electrical condensers 
suitable for use in wireless telegraphy and other 
purposes, §S.cié é Anonyme des Manufactures de Glaces et 
Produits Ohimique de St. Gobain, Ohauny et' Cirey, 46, 
Lincoln’s-inn-fields, London, (Date applied for ur der 
Patents Act, 1901, April 6, 1905, being date of application 
in France ) (Oomplete specification, ) 

Electrical connector for electric lamps, William Lloyd 
Wise, 46, Linocoln’s-inn-fielas, London. (Oharles Frederick 
Tischner, jan., United S:ates,) 


Marcu 27, 

164794/05. Improvements in and relating to telephone 
systems, Jacob William Lattig and Oharles Lane Goosrum, 
77, Chancery-lane, London. (Date applied for under Rule 5 
of the Patents Rales, 1905, Aug. 14, 1905.) (Complete 
specification, ) 

An improvement in electrical accumulators. John 
Waadell and the D.P. Battery Company, Limited, 11, 
Victoria-street, London., 


A new or improved device for use in supporting electric 
cables, pipes, rods, and the like, Frederick Mitchell 
and Francis Gann, 16, Ohester-equare, Ashton-under-Lyne, 
(Complete specification, ) 

Improvements connected with electric furnaces. Oharles 
Bingham, ll, Queea Victoria-street, London, 

7375, Improvements relating to the generation of electricity 
by a primary battery. Lucien Paul Basset, Birkbeck 
Bank-chambeis, BSouthamptbon-buildi»gs, London. (Date 
applied for under Patents Act, 1901, March 27, 1905, 
being date of application in France.) (Complete specifi- 
cation.) 

7376. Improved means for operating conversation counters 
in telephone installations, Siemens Bros, and: Oo., 
Limited, Birkbeck Bank-chambers, Southampton-buildings, 
London. (Siemens und Haleke Akt, -Ges,, Germany. 
(Complete specification.) 

7411. Improvements in the construction of electric arc lamps, 

Herman Diamant and Andrea Chiess, 178, Fleet.street, 
London, | 

7413. Improvements in vapour electric apparatus, The British 
Thomson-Houston Uompany, Limited, 85, Cannon-street, 
London, (The General Electric Company, United States.) 

7416, Improvements in and relating to electric brakes, Louis 
Pfingso, 77, COhancery-lane, London. (Complete specifi- 
cation. ) 

Improvements relating to the controlling of electric 
motors, Harold Williamson Lake, 7, Southampton-build- 
ings, London,  (S»ció;à Anonima Italians, Gio, Ansaldo 
Armstrong & Oo., Italy.) (Complete apecificatior, ) 


Marcu 28, 

7447, Improvements connected with electric tail or back 
lamps of motor-driven road vehicies, Oharles Summers 
Baynton, 11. Burlington.chamce:s, New-street, Birmingham. 

7452, Improvements in lifeguards for electric tramcars and 

motor-driven vehicles. James Watson Trotter, 4, Cor- 
poration-strert, Mauch«ster, 

Improvements relating to the control of electric lifts. 
Hans von Kramer, Locksbrook Engineering Works Bath. 
An improved electric storage battery or accumulator. 
James Arthur Trotman Langton and James Arthur Langton, 

65, Buckingham Palace-rcad, London. 

7469, Improvements in or appiicable to telephone receivers. 
Nathaniel David Phillips, 95, Elith-road, West Kensington, 
London. 


7232, 


7254, Siemens 


South- 


7255, 


7263. 


7275. 


7283, 


7293. 


7308. 


7332, 


7340, 


7418, 


7456, 


7457, 


Cecil Edward Lugard, 


7490, Improvements in alternating-current electromagnets. 
Frank Conrad, the Westinghouse Patent Bureau, Westing- 
house B ailding, Norfolk.street, Strand, London. (Date 
applied for under Patents Act, 1901, April ó, 1905, being 
date of application in United States.) (Complete apeoifi- 
cation, ) 

7491. Improvements in electromagnets, 
Westinghouse Patent Bureau, Westinghouse Building, 
Norfolk.street, Strand, London, - (Date applied for under 
Patents Ast, 1901, April 3, 1905, being date of appli- | 
cation in United States. ) (Complete specification.) 

Improvements in and relating to electric arc lamps. 
The British Thomson-Houston Company, Limited, 85, 
Cannon-street, London, (The General Electric Oompany, 
United States. ) 

Improvements in and relating to electric arc lamps, 
The British Thomson-Houston Company, Limited, 85, 
Cannon-street, London. (The General Electric Company, 
United States. ) ; 

MARCH 29. 


Improved method of and means for signalling or offect- 
ing operations in local electric circuits, John Gardner, 
51, Deansgate-arcade, Manchester. 

An improved mouthpiece for telephones, 
tubes, and the like, John Herbert Miall, 
street, London, 


Improvements in and relating to apparatus for sus- 
pending or supporting arc lamps and like articles. 
Crompton and Oo., Limited, and Arthur Edward Spencer 
55, Ohancery-lane, London. 

7597. Improvements in  electrically-heated shaft furnaces. 
Alinüana Svenska Huektriska Aktiebolaget, 65, Ohanvery- 
lane, London. (Date applied for under Patents Act, 1901, 
March 50, 1905, being date of application in Sweden.) 
(Complete specification. ) 

Improvements in electrically-heated shaft furnaces, 
Allnàana Svenska Eiekorska Aktiebolaget 65, Ohancery- 
lane, London, (Date applied for under Patents Act, 1901, 
March 30, 1905, being date of application in Sweden.) 
(Complete specification, ) 

7626. Improvements in and relating to electric light fittings. 
Sidney Bərjamin Marshall, 165, Queen  Victoria-streef, 
London, 

7627. Improvements in and relating to electric railway 

systems. The Bu itish Thomson - Houston Oompany, 

Limited, 85. Oannon-street, London, (The General Electric 

Company, United States.) 


Ray Philip Jackson, the 


7504. 


4505. 


1565, 


spsaking- 
185, . Fleet- 


7586, 


7587, 


7598, 


COMPLETE SPECIFICATIONS ACCEPTED, 
To be published April 19, 


1904, 

Electric welding of turbine blades and apparatus 

therefor, De Ferranti, 
1905, 

Electrical apparatus for automatically controlling the 
pressure of steam in boilers, Lomax aud Tomlinson, 
Method and means of converting and/or transforming 

continuous currents of electricity.  Grisson. 

Control of electric elevators, Weymouth, 

Substances for effecting catalytic combinations in elec- 
trolytic electricity meters, Bastian aad Calvert. 

Method of and means for measuring electricity with or 
without recording or registering apparatus or/and 
prepayment mechanism,  D.stian and Ualvert. 

6593. Starting apparatus for electric motors. Reyrolle and 
Schuil, 

Means for electrically maintaining and reprodücing 
recurring movements particularly applicable to clock 
movements and time transmission, Lowne and Lowne 
Electric Clock and Appliances Company. 

Dynameo-electric machines of the “homopelar” or 
“acyclic” type. Nozggerath, (Dats applied for under 
Io:ernational Uonvention, March 50, 1904.) 

Plates for accumulators or secondary batteries, Gerard 
and Fiedler, 

6867. Method of wiring or connecting electric conductors and 
mounts or supports and the like therefor, Bailey. 

Electric furnaces, Reynolds, 

Electricaliy-controlled device for operating valves of 
internal-combustion engines. Main. 

Telegraphic systems and apparatus therefor, Phillips, 

Regulation of the voltage of alternating electric current 
systems and apparatus therefor. D insh Thomson- 
Hcu-ton Oumpany, Limited. (General Electric Company.) 

Electrical collector trolley head, Baron, 

Electric switch apparatus, Dry. 

Electric train-lighting systems. Bliss. (Date applied for - 
under International Oonvention, April 27, 1904.) 

Electromagnetic annunciators acting simultaneously as 
choking coils, Oppenheimer, (Akt,-Ges, Mix und Genest,) 

Low-tension electric ignition mechanism for internal- 
combustion motors, Oritchley. 


28301, 


3867, 


6307, 


6370, 
6448, 


6453, 


6690. 


6752. 


6786, 


1004. 
1015. 


7841. 
8215. 


8846. 
8927. 
8929, 


14457, 


14582, 


VAR EL E 
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179574, Step-by-step electric switches, Birnbaum and White. 
i005. applied for under International Convention, Dec, 13, 

18193, Microphones or telephone transmitters, Treyer. (Date 
applied for under International Convention, Feb. 15, 1905.) 

. 19379, Process for the production of incandescence filaments 
for electric incandescence lamps. Deutsche Gaegiiinlicht 
Akt,-Ges, Auergesellschaft, (Date applied for under Iater- 
national Convention, Jan. 17, 1905.) 

20951, Electric elevator or lift control systems,  O:is Eleva'or 
Oompapy. (Otis Elevator Company.) 

21521, Coiltrembler for electrical ignition apparatus of high- 
speed engines for motorcar and similar vehicles. 
Williams, 


23075, E n E power hammer, drop stamp, or pross, 

arge, 

24187, Electric switches for the control circuits of electro- 
magnetic power hammers, drop stamps, presses, and 
the like, Large. 

24200. Devices for electrically lighting inverted gas-burners 
Féaard. (Date applied for under International Convention, 
Nov, 26, 1904.) 

25283, Electromagnetic band brakes for vehicles. Dolter and 
Mertens, (D.te applied for under Iaternational Convention, 
Dec, 6, 1904.) 

25347, Electric cut-outs, Brooking and Cla:emont, 

26691, Thermo-electrio galvanometers. Féry. (Date applied for 
under Internation Convention, Jan, 6, 1905.) 

1906, 

1927, Electrode mass for storage batteries and process of 
forming the same Edison, (Date applied for under 
International Convention, March 30, 1905.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name, gus Last price. 
Commercial and Industrial,— £ £ 


Alliance Electrical Co.,5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 8d 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 00 1 . 7/16-9/16 


British Insulated and Helsby Cables, Ord., 1-100,000...... D- uu 64-7 xd 
6 per cent. Cum. Pref., 1- 100, OOO EE 5 .. 62-64 
—— —— 44 per cent. Mortgage ‘Debentures xad dd tau 100 .. 105-106 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
SCOE, ROU aed duties auci seio GR IE RA ats, va ear d d do Epod 100 ..  9698xd 
British Westinghouse Elec. and Manuf. 6 per cent, Pref., 
275,001-375, OO POMA eat o .. 14-23 
4 per cent. Mortgage Debenture Stock .......... 100 .. 90-85 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. 2-1 
Non. Cum., 6 per cent. Pref. .................... a” ek 14-2 
44 per cent. Ist Debenture Stock ................ 100 .. 97-99 
44 per cent. 2nd Debenture Stock................ 100 .. 82-04 
Callender's Cable, Debentures............... eene 100 .. 1082-1104 
Ordinary visne RE CUOEDRQ a cen td E dap VOS o .. 2104114 
5 per cert. Pref. i. cok rena a exe CES v Eva o .. o$- 
Crompton and OO. ux ikaeeckes i POR ex ach CE CREAN s Oo es 2-24 
5 per cent. Debentures................ cece ce ees 100 .. 95-98 p. c. 
Edison and Swan United, ** A" Shares, 1-99,261 .......... ó .. l-l} 
** A” Shares, O1- 017, 159 Codi dd Dus 25-0 
—— — 5 per cent. Debentures.......... eese es 100 .. $0 95 xd 
4 per cent. Deb. Stock, Red. .............. esee 100 .. 86 88 
Electric Construction, Nos. 1 to 112,100 ............. ec 8 .. 9/16-13/16 
———— 7 per cent. Cumulative Pref. .................... A x 2 24 
4 per cent. Perp. lst Mort Deb. ................ 100 .. 23-92 


Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 .. 90-93 
General Eiectric Company (1900), 5 per cent. Cum. Pref... 10 .. 93 9% 


——-— 1| per cent. lst Mort. Deb. Stock ................ . 100 ..  9296xd 
W. T. Henley's Telegraph Works, Ordinary .............. 5 .. 12217 
——— 44 per cent. Preference...... 0... cece ce cect eee 0 .. 42 4 

44 per cent. Debentures .................. eee 100 .. 108110 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 175 183 
——-— 4 per cent. Debentures.............. eese eee 100 .. 93-102 
Parker, Thos., Limited, Ordinary ..................- ees 10 .. 10-104 
Telegraph Construction and Maintenance................ la .. 35-35 
——— 5 per cent, Bonds ........ cece cece cece ern 100 .. 100-102 
Eleetrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary ................. oe. 10 .. 1d2xd 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 10-104 
6 per cent. Cum. Second Pref., 15,001-22,500 .... 10 .. 11-12 
4$ per cent. Debenture Stock, Red. .............. 100 .. 1€6-1(8 
romley (Kent) Electric Light and Power Co.  .......... 5 .. 54-53 
4$ per cent. 1st Debenture Stock, Red. .......... 100 .. 103-106 
Brompton and Kensington, Ordinary ............... es Oo 84 94 
7 per cent. Preference ......... lesse. eee 5 .. egi 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-60,000 . o a 84-94 
Nos. 60,001-80,000 0... eee eee eect eeeeees O. cae 9.04 
Cambridge Electric Supply Company, £10 Ord. ......... 8 .. 1Bb-1ds 


Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 102-105 
Charing pane Wesv “ind, and City Electric Supply, Ord., : 


nOD. ouis gu eda ei az qu cd o> ratte a UU Tb eo Ade 
44 per cent. Cum. Pref., :-80,000 ................ O .. 4-5 
—— 4 per cent, DebentureStock, Red. .............. 100 .. 101-108 
-—-— “City Undertaking,” 44 p.c. Cum Pref., 1-40,000 5 .. 4j 43 
—— ditto (1905) 40,001-80,000.......... D ovs 41-48 
Chelsea Electricity Supply ................ eee) D. xe oi. d 
44 percent. Debentures ............ cece cen eees 100 .. 107.49 
City of Yondon. OPOIUBTYu s Li oiasuces Cork ec opo Qaa aao 10 .. Ll 4-llsxd 
6 per cent. Cumulative Pret, ........ NULLO v Eres 10 .. 15-14 xd 
(o——— 5 per cent. Debenture Stock ..............Lesee. 100 .. 123-126 ` 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 .. 10 -105 
County of London Electric Supply, Ordinary ddooses deere se 10 .. 8-9 xd 
6 per cent. Cum. Pref. ...... ccc cei c een eee 10 .. 114-124 xd: 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 109-1le 
44 per cent. 2nd Debentures Prov. Certs. ........ 100 .. 101-105 
Edmundsóns" Electricity Corporation, Ordinary,1-50,000.. 5 .. 33-44 
'6 per cent. Cum, Pref. .......ccccccccereccucvecs SRM 0-04 
—— 43 per cent. First Mort. Deb, ................ 100 . 103-106 
Electric Lt. & Traction Co. of Aust.,6p.c.Cm.Pf.,1-30,000- 5 = . 245. 
-——— Ő per cent. Debenture Stock, Reds ss aa s soca asas LOO am 88-92 


Name, paid 
£ 
Folkestone Electric Supply, Ord. Nos, 1-10,000 .......... 5 
——— 444 per cent. First Deb. Stock, Red. eitscorcecs 100 
Havana Electricity, 1-15.000. ............ cece cece enne 10 
Hove Electric Lighting, Ord., 1-13,000 ........ ........ 


9 

Isle of Wight Elec Lt. and Pwr., hs p c. Db. Stk. Red. ... 100 
Kalgoorlie Electric Power and Lighting, 6 per cent. Cum, 
Pref., L190,000: oca vied cuv iire a d p ice aE Rs 


Kensington & Knight jsbridge Elec. Lt., Ord., 1-21,000 . 5 
Kensington and Knightsbridge and Notting Hill, 4 per 
cent. Debenture Stock Red. .................. eee 100 
Kidderminster and Dist. Elec. Lighting and Traction, Pref, 10 
London Electric, Ordinary .................. eese ó 
ex 6 per cent. Pref. Creed kA Ya CE dy US 5 
———— 4 per cent. 1st Mortgage Debenture Stock, Red... 100 
Metropolitan Ordinary, '00,001-300,000 .. ............... 5 
———— 44 per cent. First Mortgage Debenture Stock.... 100 
44 per cent. Cum. Pref. .................. amena 5 
54 per cent. Mortgage Debenture, Red........... 100 


Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. . — 
Newcastle-upon-Tyne Electric Supply, Ordinary, 1- 57, 009 2 


Won 07010-70000 rores aee ERE TWRYFT tee wn cae 
5 per cent, Pret, 05003 .... 9 cock err cane 5 
d0:,29(4010- (5,000: evi ve curo v axe ac s 5 

Notting Hill Electric Lighting Mena Aa TEEREERCR MS 

4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) . 

Oxford Electric. Ordinary, 1-96 and 40-14,310 ............ 
4 per cent. Debenture Stock .................. 100 

Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures . ................. ese. 100 

Smithfield Markets Electric Supply, Ord. 1-12,000 ...... 
——-— 4 per cent. Debenture Stock ................ Les 100 
South London, Ordinary ................... eee eere 5 
South Metropolitan Electric Light and Power, Ord. ...... 1 
—— 7 per cent. Cum, Pref. ................eeeeeeee es 1 
——— 4} per cent. 1st Mort. Deb................. eee 100 
Ditto, Júne; OG: c vd ee eyiedgted ost Aoc niei — 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 2 

ew 1 per cent. PV Oks ice neds esse ko o ER DADA E no 
———— 55 per cent. Deb. ............ eee 100 
Urban Electric Supply Co., Ortinary, 8-50-007  .......... 5 
5 per cent. Cumulative Preference, 50,001-80,000 5 
Westminster, Ordinary .........0 cc cc esee erento 5 
——-— 5 per cent, Cum. Pref., 110,101-138,251 .......... 5 


Electrie Tramways.— 


Last price 


£ 
51-53 
1013104 . 
73-88 - 


84-9 
100-108 


i1 
94-104 
101- 103 xd 


Anglo- Argonne; 54 per cent. Cum, Pref., 1-260,007 ...... : # NA 
NARA rM ET TESRALPITSUCLERSZTTERRZCRULEISERITTE s. I" 9 
Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 141- 144. 
Auckland Elec. Trams., 5 p.c. lst Mor. Deb. Stk., 'Red..... 100 .. 104-106 
Barcelona Tramways, Órd., T-20:000: 54 core pex oe eae 10: .. : 
5 per cent, Cum. Pref, Shares, 1-10,000 .......... 10 .. ; 
9 per cent. Deb., Red., 1-600 ................ ee 100 .. = 
——— 434 per cent. Red Deb. Stock... o L ooy 100 .. — 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001-150,606.. 1 .. 15/16-1 1/16 
5 per cent. Cum. Pref. Shares, 1- 59, OOF ria wages l .. 15/16-1 1/16 
Blackpool and Fleetwood Tramroad ................ nues" ALO 1381 
Brisbane Tramway Invest., Ord., 1-75,000 ............. Wu. X &-li 
5 per cent. Cum, Pref., Nos. 1- 15,000 esascs iiss 5 óg-d4 
44 per cent. Deb. Stk., ' Red., Prov. Certs. all pd.. 100 95-96 
British. Colümbia Electric Railway Co., Ord. Def, ........ 100 120-123 
= fd; Prob aan ana SE ENE ENE delen Reds 100 11'-118 
5 per cent. Cum. Perpetual Pref. Stock Pudet ee 100 107-110 
——— t, per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 103-105 p.c, 
4, per cent. Vancouver Power Deb............... 100 102-105 
British Electric Traction, Ord. 1-500, Dr & 60,001-90,000 .. 10 6-7 
——— 6 per cent. Cm. PË., 50,001-60,000 ............ see 10 01.92 
- 0 per cent. Perpetual Debenture Stock . ........ 100 1 1145 xd 
44 per cent. 2nd Deb. Stock ........ccseeccssneees 100 7-99 
Buenos Ayres and Belgrano Trams.............ccceccncees Ds vas E^ 33 
——— “A” 6 per cent. Cm. Pf., 1-40,000..............0. D. as 54-64 
——— “B” 6 per cent. Cm. PË., l- 27, n MERI HR AM 5 E: 
5 per cent. Deb. Stock, Beds tess m t 100 1C6 108 
Prov. Cert., all paid iis usse e aste ewm ex x 100 102-105 
Buenos Ayres Electric Trams., 9 p.c. Deb. Stk., Red. .... 100 .. 100-102 
Calcutta Tramways, 1-102,268 ......... lecce tn o0 .. 97/169 11/16 
44 per cent. 1st Deb. Stock, Red. ...........e ses 100 .. 106108 
Cape Electric Tramways, Nos. 1-480,000 .....,.... eese 1 gE 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 54:58 
4 per cent. lst Mortgage Deb., 1-3000 (1917) ...... 100 101-104 
Colombo Electric Tramways and Lighting, 5 per cent, lst 
Mortgage Debenture Stock, Red. .................... 100 102-104 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 123-143 
——-— 6 per cent. Cum. Pref. .............. eee 10 144-184 
4 per cent. Debentures .............. cc cece eene 100 100-102 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 133-143 
—— 6 per cent. Pref., Nos. within 1- 60,0: 0 e ive Ut 10 144-154 
5 percent. M. Tb. Debs., 1-5,000 Red............. 100 94-97 
Imperial Tramways, Ordinary .......... ccc ces eee eee all 18-19 
6 per cent, Cum, Pref. cruises aser E Yvo* c raa all 14-144 
4 percent. Deb. Stock ...........leeeeee eee eene 100 108-11C 
Isle of Thanet Hiectric Tramways and Lighting, 5 per c. 
Cum. Pref. Nos. 50,001-60,000 ............eeee eene 21-23 
—— 4per cent. Ist ‘Mt. Db. Stock, Red. .............. 100 80-85 
Kidderminster and District Lighting and Traction, Pref.. 5 8-84 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 94 10 
—— 0 per cent. lst Mt. Db. Stock, Red. .............. 100 Sd 98 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk , Rd. .... 100 105.106 
Metropolitan Elec. Trams., Defd., 1,000,001-1, 314, 016 . 1 3/16 3; 
—— 5 per cent. Cum. Pref., 500, OUL- 1,000, DUOL e n. 1 . 15/16- 1 x 
——— 44 per cent. Deb. Stock, Reds ae ie eee 100 .. 104-106 
Milwaukee Electric Rail and Light, 5 per cent. 30-yr Cons, 
Mort. Bonds, 1926, 1-5,500 and 7, 001-8,000 ............ $1,000.. 107-111 
Montreal Street Rail, Sterling 5 per cent. (Mort.) Deb., 
1905 3:005 cric bad te waned be OM QE cA a idc oS dens 100 101-103 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 102-104 
New General Traction, 6 per cent. 'Cum. Pref., 1-10,000 and 
o8 OU Ms (4 UOU ov Ur cda uA WIE E Ed OE RIP O .. 4-14 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 12 
o per cent. Cum Pref. ................eesee een 10 .. 82-01 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 105-108 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 .. 4-9 
5 per cent. Cum. Pref., 1-20,000 ................- 10 2 -94 
44 per cent Debenture Stock ...---.--.. ss. ecce 100 . 103-106 
South Lancashire Electric Traction and. Power Company— 
£250,000 Ordinary ............... — —— z 1 
£101,1‘2 6 per conl. Preference ............. EU To 46 1 
——— $597, 170 44 per cent. Debenture Soci peg ond us 100 pc, .. 100 p.c 
Electric Railways.— 
Central London, Ordinary Vid vis Ui A a Ee rd RR RON 100 . 91-95 
4 p cent. pe i E eub dua CU ro ae Cs i w 102-104 
GIRO. iua ao CERA rn = 82-85 
——— 4 p.c, Deb, Stock Grey. Script Certs., ‘lly paid) 100 wo 110-112 
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Amoun ; Amount 
Name. paid, Ü Tast price. Name. paid. Last price 
£ 
City and South London, Consolidated Ordinary .......... 100 .. 4-43 - Telephones. — £ £ 
—— — 4 per cent, Debenture Stock ............ s sees 100 .. 106-109 
5 per cent. Pref. Stock '91................eeeeeee 100 .. 120-125 National Telephone, Preferred.................. eere 100 .. 109-111 
—— i 3 bie (OO eT 100 .. 115-118 ——— Deferred Stock .............eeeeeeeee ennt 100 .. 114-114 
——— 10 lie sca bd Geo es m 100 .. 113-116 ——-— 6 per cent. Cum. First Pref..................e eee 10 .. 12-14 
Liverpool Overhead, 5: per cent. Pref. ........- ve eese eee 10 .. 10-104 — — 6 per cent. Cum. Second Pref................. ees 10 .. 104-124 
— — Ordinary, 1-50,000...... cesse eee eene 10 .. aru — —— 5 per cent. Non. Cum. Third Pref................. 5 .. 54-54 
— —— 4 per cent. Mortgage Debentures, Red., 1-1,700., — .. 98-99 64 per cent. Deb. Stock, Red. .................. 100 .. 99-lul 
Underground Electric Railways of London, 5 per cent. 4 per cent. Deb. Stock, Red. .......««eeenee 100 .. 1053105 
Profit-Sharing Secured Notes ................. eese — .. 88-100 Oriental Telephone and Electric Company ................ l1 .. lp} 
Waterloo and City, Ordinary ................. sees. 100 .. 101-104 6 per cent. Cum Pref, ........cccececeeeeeeeeees 1 .. 1 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of 

PEAS Eevee for oe SE single track Accounts for past year. Cost 

Line open, per 

' Osce d ee ee Re a mec ce s Receipts per ; oar 
i Current , Total | Passengers | Car miles as ar ileof mile. 

Ending 2200 | 1990: | Mise year. : 1905. | 1904. | Ending receipts| carried. run, nger! mile. | track. | 

£ £ £ £ £ d. d. à 

Aberdeen Corporation .......... Mar.ól| 110 | 1,142 |+ 8|-  726h| 254 | 208 May 31 64,071 | 15,550,551 | 1,579,725 |098 1114 | 2,512 | 6°45 
Ayr Corporation ................ » 24 186 195 |- 9 = 8 8 „ 15| 14,528 | 5,516,580 655,945 1 971 | 1,830 | 516 

Baker Street and Waterloo Ry...| ,, 31] 1,518 = — Ees O oca Z - = — THp em zu = 

Barking Corporation............ — — — — = 133| — es poz aus = - CAMS Mee EM 
Birkenhead Corpvration ........ April 1 9°5 | 1,024 |— 29 = 2353| 234 | March 31| 55,025 | 11,145,531 | 1,309,903 |118 |1008 | 2,558b| 6:05 
Birmingham Corporation ...... Mar. 5i| 416 370 |+ 46| — 2 2 , 31) 17,133 | 4,709,798 | 266,526 | :86 |145 | 8,866 | — 
Blackburn Corporation keen — — — — — 24 24 ;, 20] 48,875 | 8,661,720 986,955 |1°35 {1189 | 2,056 | 7°44 

Blackpool Corporation .......... — — -— um 174 | 174 „ 3 — = = A T = NR 
Blackpool-Fleetwood Trams..... » ól 229 270 |— 4|- 75| 161| 16% Dec. 51| 31,846 | 2,525,677 579,264 |328 31519 — 1:21 


Bolton Corporation ............ ; 


95,766 | 20,205,196 | 2,161,150 |113 |10:65 | 2,394 | 6:14 
Bournemouth Corporation ...... 


1 55,276 | 10,058,288 | 1,121,623 |132 |1183 | 3,226 | 719 


Bradford Corporation ........ -. » 24| 3,999 | 3,939 | 4 6)| - 1,825 | 96 71 ,  51/250,085 | 47,108,000 | 5,053,392 |1172 |10:927| 2,596 — 
Brighton Corporation .......... » 25 657 869 | — 195, + 1,640 9 9 „ 51, 50,339 | 11,521,160 | 1152,828 1:06 |10:48 | 2,914:8| 8014 
Bristol Tramway Company...... » 90, 4,474 | 4,524 | — 50 — 614 | Sd Dec. 51/259, 799 45,512,575 | 6,127,135 — — — — 
Burnley Corporation ............ „ OL} 1,0002 | 1,099 |— 67 — 10 60 | 10*60 | March 5L — — 1°32 |10:56 | 2,768 | 818 
Burton Corporation ............ » Ol 252 305 |- 53| — 1,835 84 84 „ 1] 17,950 | 3,878,269 454,082 |107 |921 | 2,068 | 6°76 | 
Cardiff Corporation ............ » | 1,759 | 1,470 |+ 283| + 514 | 26t] — .  31/112,209 | 24,134,363 | 2,770,049 |112 |972 | 3,782 | 9°44 
Carlisle Tramways Company ....| ,, 24 148 148 — + 159 8:5 8:5 Dec. 51| 10,713 2,935,002 559,756 — | 714 — 5°18 
Central London Railway........ » OL] 6,905 | 7,054 | - 149] — 2,661 6 6 ,  ó1|547,588 | 44,875,547 | 1,281,214 | 1°86 |65:10 | 57,931 |35°80 
City and South London Railway. April 1| 5,059 | 2,697 | + 362| + 552 64 64 » ol] — E = es 2 ie = 
Colchester Corporation ........ — — = — 7 7 , = € = = Lo a 
Cork R. T and L Company ....| ,, 29 372 47|,— 45; — 27 | 154] 15 „ Ol] 24,895 | 5,814,376 882,256 ,;1°01 | 6:64 4°69 
Darwen Corporation ............ » 90 210 227 |+ 17| + 750 | 7283| 725| March 31, — pen 2o n un = es 
Dover Corporation .............. — — — — — 44 44 » Lf 11,250 | 2,855,200 284,345 94 | 9-49 | 2,500 | — 
Dublin and Lucan Electric Ry. .| ,, 30 9l 100 |— 9|- 88h 6$. 6$| Dec.5. 6,358 402,511 110,738 |379 |13°78 942 | 7°33 


Dublin U, T. eee cesse » 50| 4,120 | 4,377 |— 257| + 1,343 | 47 46 


921 196 | + 125 — 25 25 
785 744 |+ 41| + 5915 | 23 25 


»  61/267,489 | 50,050,949 | 7,077,572 | 1:28 


May 15| 44,695 | 1',641,525 933,006 ‘90 |u:49 | 1,945 | 713 
March 31| 36,652 | 13,689,658 863,816 764 1018 | 2,994 | 6-79 


Dundee City Tramways .. ..... » 28 
East Ham Corporation.......... „o OL 


Glasgow Corporation............ » à 


15,617 | 14,682 | + 955| +43,995h| 1443 | 143 May 351|756,480 |195,767,519 17,915,595 — .410:12 — — 
Gloucester Corporation ........ » 2l 225 262 |—  39| + 1,147 9 54 BM as = Ms Re v0 m ER 
Halifax Corporation ............ » 28) 1,233 | 1,274 | - 4t) + 5,958 | 354 | 33 | March 31| 74,019 | 17,849,642 | 1,540,707 — |11°53 | 2,085 | 8'56 
Huddersfield Corporation ...... » 24| 1,276 | 1,224 |} + 52) + 4151 | 35 35 , 41, 69,938 | 12,838,150 | 1,666,262 | 1°24 | 9°71 | 1,925 | — 
Hull Corporation .............. » OL] 2,068 | 2,211 |- 143| + 2,610 | 27 26 » 511112, i601 27,102,921 | 2,910,698 | 1 9-29 — |542 
Ilford Corporation ...... So due = za = — — — | 104 » ól — — — — — 
Ilkeston Corporation............ , 29 106 116 |- 10| — 680 | — 9 = = c": 35 E = = 
Kirkcaldy Corporation .......... „ 28 192 19 j- 7 — 74 74 May 15| 12,201 | 5,632,855 432,536 “775 | 6:519 — |7649 
Leeds Corporation .............. » $1| 5,510 | 5.470 |+ 39 9,5°3 | 89 | 89 | March 25/298,233 | 64,223,656 | 7,121,038 |110 {10°02 | 3,351 
Leicester Corporation .......... Feb. 10 Dec. 31, 26,011 | 12,039,252 | 1 229, '507 1 i 


Liverpool Corporation .......... Mar. 24 


4 
2,008 | 1,853 | + 170| + 1,735 | 42 = 
10,415 | 10,300 | + 115| + 4,564 | 103 | 103 


31|547,625 (116,642,663 |12,166,419 — | — a — 
Liverpool Overhead Railway .... April 1| 1,252 | 1,489 | — 137 1,180h| 657| 6:57. June 30; 81,302 | 11,171,865 | 1,024,275 meds ee = -— 
London County Council ........ |Mar.17| 14,039 | 12,813 | 41,226 | +96,5°9 | — | — =, = a on gam Hots te si 
Lowestoft Corporation .......... = = = — — 6 945 | Sept. 50| 14,511 | 3,128,867 359,435 | 1:08 | 9°68 | 2,638 | 6:48 
Maidstone Corporation ........ „ £29 79 10 |- 2l — 24| 2 = 4,740 850,121 | 112,227 |1-33 |1013 | 2,370 | — 
Manchester Corporation ........ = = — — 149 | 1314 | March 31/631,956 |126,900,875 14, 123, 124 |119 |1073 | 4,299 | 6:99 
Metropolitan District Railway . April 1! 7,889 ! 7,476 |+ 415| + 5,701 | 24 = = = = 2 


Metropolitan Railway .......... » 1/|16,755 | 17,0015 | — 257| - 2,951 704* 
Nelson Corporation ............ 122 


Newcastle-on-Tyne Corporation.. 


1,932,047. | 206,558 | 832 | 7-14 | 2,239 


» ob 3,607 | 3,635 |— 28| + 4,566 | 50 45 45,069,954 | 4,526,152 |107 |10:98 | 3,957 7-01 


Newport (Mon.) Corporation .. „ 9l 525 541 | - 16| + 989 | 32 32 
Oldham Corporation ............ » 11| 1,536 | 1,378 | 198, 418,091 | — 34 


Portsmouth Corporation........ E PER 


13,466,245 | 1,504,740 |1-6 |1045 | 1,886 


) — — — — 29. i 19,625,329 197,499 |117 |11°63 — 
Reading Corporation............ — — = = — | 55% » = = Eos — — 
Rochdale Corporation .......... = = — es = 6| 4 ji 2.857,10 | 386,547 |124 | 9-24 | 1,102 | 7-92 
Rotherham Corporation ........ = = - — — 94 7$ i 5.251,472 593,054 107 | 953 2,612 | 7°49 
Salford Corporation ............ » 27| 3,095 | 2,12) | + 970; +13,459 | 703| — - 39,213,560 | 4,884,590 | 1:28 |10:29 "T = 
Scarborough Tramways Co. — a = — — ne 44 m oer 2 = A An S 
Sheffleld Corporation .......... SUP 1| 48.7 | 4,682 |+ 185) + 246 | 653 | 524 s 65,952,283 | 6,0409 899 | :905|9:543| 3,653 | 6477 
Southampton Corporation ...... Mar. 28 756 845 |— 87|4+ 46) — -" 9,294,771 1,108,569 | 1:27 |1102 — 1:83 
Southend-on-Sea Corporation....| ,, 28| 224 | 257 |—- 35|4-1065| — | 9 : es E as les = 
Stockport Corporation .......... » 90 146 487 | + 299 4-115850 25 104 » = € = ei = d 
Sunderland Corporation ........ „ OL} l,081 742 | + 339| + 5,28 | 20 20 m 15,564,465 | 1,495,685 | 1:004 10:56 — |637 
Swindon Corporation .......... „» 2l 171 196 |- <5 — — 4s s 1,515,757 102, 751 |087 |11:58 | 1,371 | à 
Wallasey U.D O, .......... eee "E 679 698 | - 19) + 1,630 | 1185/1065 7,412,881 778,851 11:30 |1194 | 3,271 | 7°54 
Warrington Corperation ........ » 29 552 816 |+ 16| + 1,247 T4 ss 4,418,225 403,563 — |985 — 6:55 
West Ham Corporation ........ » 29| 1,816 | 1,168 | +. 648| 441,144 | 46 8 62 3 15,773,742 | 1,237,165 — — — " 
Wolverhampton COEDOFAMONS: » 28 684 — — — E 74 r 


7,666,786 809,508 — 10:098 


* Including steam trains, tAnd 98 miles of interlacing track, «Train mile, Per mlle of single track. h Halt-year's figures, 
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NOTES. 


Technical College, Finsbury, Old Students' Asso- 
ciation —A meeting of old students, at which Sir Owen 
Roberts, M.A., D.C.L., J P., has consented to preside, will 
be held at the Technical College, Finsbury, on May 8, at 
8pm. Any old student who has not received a notice of 
this meeting is invited by the hon. secs. to attend. | 

Electrotyping.—4A lecture on “ Rapid Methods for 
Producing Eleetrotypes" was given by Mr. Sherard 
Cowper-Coles at the London County Counell School of 
Photo-Engraving and Lithography, Bolt-court, Fleet-streot, 
EC., on Thursday, the 5th inst. He described in 
detail the improvements that have taken place in eleotro- 
typing from time to time, which has finally resulted in 
eleetrotypes being produced in from five to ten minutes, as 
against eight to twelve hours by the old process. 

Books Received .—' Modern Steam Road Wagons,” 
by Mr. Wm. Norris (Longmans, Green, and Co., London. 
78. 6d. net). This work deals broadly with the question of 
generating and using steam for the propulsion of road 
wagons, but does not deal with the subject from the 
scientific standpoint. It gives a good account of past and 
present practice, and is copiously illustrated.—The procis 
verbal of the meeting on March 16 of the Société des 
Ingénieurs Civils de France contains a full report of the 
discussion on M. P. Damesnil’s paper on “ Autogenous 
Soldering.” A brief account of the author’s paper appeared 
in the Electrical Engineer for March 9. 

Roumanian Patent Law.—A new patent law has 
just been passed by the Roumanian Government. Patents 
are granted without examination, and without any 
guarantee of novelty, utility, or legality. All inventions 
patentable in this country can be protected in Roumania, 
with some exceptions of no interest to electrical engineers, 
but inventions connected with war or Government mono- 
polies can be appropriated by the Government on such 
terms as the court may consider just. Patents last for 
15 years except when imported from abroad, and patente 
of addition for 10 years. Up to July 13 patents can be 
granted for inventions already patented abroad to expire 
with their home patent, but after July 13 nothing can be 
patented that has been patented more than six months 
abroad, or has been published in any country sufficiently 
to enable the working to be properly performed from such 
description. The costa of patents are two or three times 
those of this country. 


Autogenous Welding.—In a recent number of the. 


Zeitschrift des Vereins Deutscher Ingenieure there appeared an 
article on this subject, in which the perforating of armour 
plates by this process was described. An elght-cell accumu- 
lator battery of 400 amperes discharge was employed in 
carrying out the experiments. One pole of the battery 
was connected to the armour plate and the other, after 
passing by a switch, to a copper tube by a length of wire. 
One end of a length of flexible hose capable of withstand- 
ing 50 atmospheres was fixed to the tube and the other to 
a flask of oxygen. One pressure gauge indicated the 
pressure inside the oxygen reservoir, and another the 
pressure at the end of the hose leading into the tube. 
The end of the copper tube was brought into contact with 
the armour plate and then drawn away a little distance. 
An arc was thereby produced which brought the iron to 
the desired heat and ignited the oxygen flowing abundantly 
through the tube. Under the action of the oxygen the 
iron quickly burnt away and left a hole. The burnt iron 
was forced by the oxygen jet out of this hole from behind. 


The one difficulty experienced was in keeping the interior 


. of the hole soft, as it hardened rapidly when cooling. 


When the hole has to be tapped or bored, the interior has 
to be resoftened so as to render the process of any practical 
use. At present it is used for fusing lost tap holes of blast 
furnaces. 

Institution of Electrical Engineers —Some of 
the local sections are now nearing the close of their session, 
and the Manchester Section is one of the first to do so. 
From the report which we have received from the local 
hon. secretary, we are glad to note that the session which 
closed on Tuesday night was in every way as successful as 
its five predecessors. Ten meetings were held, and the 
papers read reached a very high average, proving of 
general interest to the members and eliciting considerable 
discussion. There was an increase of five members during 
the session, making the total 769, composed of 84 members, 
226 associate members, 135 associates, and 324 students. 
The students’ section has had a very successful session. 
The committee express their thanks to Dr. Schuster and 
to the council of the Manchester University for allowing 
the use of the physical laboratory for the meetings of the 
section. The report points out to the members the 
necessity of their attendance and participation in discus- 
sions if the section of it is to maintain the high standard it 
has attained, and they invite papers for the forthcoming 
session. | 
. Insulating Field Coils —A scheme for insulating field 
coils is described in the March number of the Street 
Railway Review, The general method of winding the colla 
is the same as before, but instead of placing the layers 
close together and depending on the immersion of the coll 
in asphaltum paint to fill up the spaces between the wires, 
a thin layer of paste, composed of powdered whiting and 
Sterling varnish, is applied to each layer of wire as it is 
wound. The paste is applied as thickly as it can be 
worked with a brush, and hardens without being subjected 
to a great heat. When allowed to dry it becomes as solid 
as à cement, and unites the coils into one mass. After the 
coil is allowed to air-dry for a short time, the outside tape 
is wound about as in other methods. It is then dipped in 
asphalt paint or varnish, and placed in an oven for four 
hours, after which the coil is ready for use. An American 
railway company has been experimenting with this method 
of Insulating field coils for nearly three years, and during 
that time has never had a short-circuit in any coll treated 
by this method. The paste, when properly applied, forms 
a cushion for the wires, and, being hard, prevents them 
from vibrating. It is found that after the coils have been 
in use for a short-time, the wires become so securely 
embedded in the paste that it is necessary to tear them 
from the insulation with great force in order to remove 
them. The plan appears simple, and the expense is not 
great. In addition to the railway company mentioned, 
several electrical supply houses in America have adopted 
this method. 


Parliamentary Bills.—An interesting report, show- 
ing the number of Bills deposited for the session of 1906 
relating to railways, canals, tramways, and the supply of 
electricity, was recently issued at the instance of the Board 
of Trade. The total number this year is even larger than 
the heavy deposis of the previous year, when 131 Bills 
were deposited as against 151 on the present occasion. 
The capital which it is sought to raise by these Bills shows 
a proportionate increase, and amounts almost to 60 million 
pounds, compared with 474 million pounds which the Bills of 
the session of 1905 proposed to raise. Twenty-seven of the 
Bills relate to tramways, and represent a mileage of 92 


and a capital of about three million pounds. With the 


objects and provisions of most of these Bills our readers 
are already familiar. The most important of these relate 
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to tramways and electricity supply schemes In the Metropolis. 
The returns relating to electricity and gas undertakings 
afford instructive reading in view of the great efforts which 
are belng made by the gas companies to meet the com- 
petition of electricity, Twenty-eight Bills were deposited 
in each section, but between the capital which it is proposed 
to raise on the two undertakings there is a remarkable 
difference. That for electricity represents no less a sum than 
18 million pounds for eleven cases in which the proposed 
capital was stated, while the measures relating to the supply 
of gas represent no more than 34 million pounds. Many 
of these measures are now undergoing examination at the 
hands of Parliamentary Committees. 


Institution of Civil Engineers.—At the ordiaary 
meeting on April 5 à paper was read on “The Harbours of 
South Africa, with special reference to the Causes and 
Treatment of Sand-Bars,” by Mr. C. W. Methven, M.I.C.E. 
The paper began with a short description of the littoral of 
South Africa from Cape Town to Delagoa Bay. A brief 
description of Table Bay Harbour was then given, and the 
works of dock extension proposed by the author and Mr. 
Hammersley Heenan, general manager and engineer to the 
Cape Harbour Board, estimated to cost £3,561,757, were 
referred to. The embayments on the south-east littoral as 
far as Algoa Bay were next dealt with. The author 
described the main features of Algoa Bay and the remark- 
able strides which have been made in its commercial 
prosperity, in spite of the landing difficulties due to its 
exposed position and the want of adequate sheltering 
works, A short description of the existing jetties was 
given and reference made to the two important schemes 
now under consideration—one to project two great break- 
waters into the bay in front of the town of Port Elizabeth, 
80 as to form an enclosed harbour of some 800 acres; and 
the other to open up the Zwartkops River, which runs into 
Algoa Bay, about 54 miles to the northward. After a short 
historical sketch of the engineering works carried out at 
Port Alfred, and their results, the author described the 
works proposed by him to reopen the river hy the con- 
struction of a new outlet. A full account was given of 
Durban and its lagoon, and of some of the natural causes 
which have operated in its formation. 


Calcutta Tramways.—The Calcutta Tramways Com- 
pany have obtained a licence from the Government of 
Bengal for purposes of supply of energy for electric 
traction within the municipality of Howrah. The license 
has effect from Feb 27,1906. The option of purchasing the 
undertaking shall be accorded to the local authority and 
the local government on Jan. 1, 1931, and at the end of 
every subsequent period of seven years after that date. 


Three-phase current at a pressure of 6,600 volts shall be | 


transmitted at a frequency of 25 cycles per second from 
the power station of the licensee located on the Lower 
Circular-road, Calcutta, to a sub-station located in Howrah 
by means of special duplicate three-core high-tension 
cables laid underground. In the sub-station the high- 
tension alternating current will be transformed to 
continuous current at a pressure of 550 volts by 
means of static transformers and rotary converters. 
This continuous current will be distributed to various 
points along the system by means of underground cables, 
where they will feed into the overhead trolley wires, from 
which the motorcars will derive the necessary current. Both 
for high-tension transmission mains and the low-tension 
distributing mains will be laid In earthenware troughings 
filled with pitch, and, in the case of the former, a separate 
trough will be provided for each. Duplicate high-tension 
submarine cables will be laid under the Hooghly River to 
oin the Calcutta mains with those of Howrah. It is pro- 
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posed to instal the overhead trolley system, using steel 
poles for the support of the trolley wires, of which there 
will be two, one for each track. The size of the trolley 
wires will be 5/0 S.W.G. The overhead trolley line will be 
divided into half-mile sections conforming to Government 
rules, and will be doubly insulated throughout. The sum 
to be deposited by the licensee shall be a sum equal to 
10 per cent. of the probable outlay to be incurred by the 
licensee, but not exceeding Rs 20,000 (£1,333) 

A New Panel-Board — The New York Electrical 
Review describes a patent which has been granted in the 
United States for a panel-board. The object of the inven- 
tion is to provide an improved sectional panel-board, each 
section of which may be used independently if desired, 
and which sections may be combined In any number, so £8 
to make up a panel-board of any desired size, A farther 
object of the invention is to improve the devices for holding 
the fuses so that the fuses may be securely held with proper 
electrical contact and yet be removable at will without 
danger of injury to the operator. <A farther object of the 
invention is to construct the panel-board so as to minimise 
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the danger of shocking persons operating or adjasting the 
board. The invention consists of a sectional panel-board 
comprising a plurality of sections, independent 'bus bars 
mounted respeetively on tbe panel-board sections and lying 
contiguous when the sections are assembled, bridge pieces 
extending between and attached to the contiguous ends of 
the 'bus-bar sections whereby to effect mechanical connec- 
tions between the panel-board sections and electrical con- 
nections between the ’bus-bar sections, fuseholders and 
switehes attached to the panel-boards at each side of the 
'bus bars and insulating ribs, a part of which extend trans- 
versely of the panel-board sections between and at the 
sides of the bus-bar sections, and others of which extend 
longitudinally of the panel-board sections between and at 
the sides of the fuseholders and switches. 

Commercial Enterprise in Mexico, — Latest 
accounts which are to hand from Mexico show unmis- 
takable signs of activity. In addition to progressive 
railway enterprise, there is, according to the American 
consul in Sonora, a good field open for the establishment 
of a great customs smelter for the north-western section 
of Sonora In that state inexhaustible deposits of ore 
still remain untouched. About 50 miles by rail south 
west of Bisbee are the Cananea copper mines, situated 
in the northern part of the Arispe district, where an 
American company has, within five years, developed one 
of the greatest copper-mining camps in the world, 
upwards of 6,000,000lb of refined copper being sent to 
market every month. The mining lands of this company 
amount to 10,408 acres.. The ores are of great extenu 
and variety, including huge masses of oxides, carbonates, 
and sulphides, with frequent deposits of native copper, 
extending through a distance of 15 miles along the main 
tract of the company. Numerous other companies, with 
extensive holdings, are working in the region at con- 
siderable profit. In the Cananea Mountains are many 
valuable undeveloped and partly developed copper pro- 
perties awaiting capital and scientific management to 
make them important producers. The region is but one 
field in a great copper belt, embracing Globe, Clifton, 
Morenci, and Bisbee mines in Arizona, and traced through | 
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Cananea in the Arispe district, Nacozari in the Moctezuma 
district (where are the extensive properties of the 


Moctezema Copper Company), through the Sahuarlpa 


district down into the Alamos district. To the westward 
the Jerome copper belt is traced down through the Altar 
aud Ures districts across the Hermosillo and Guaymas 
districts, emerging at Santa Rosalia in Lower California. 
The Altar diacrict is very rich in gold, both quartz and 
placer, while Sonora takes front rank with her silver 
mines. From this it is evident that Sonora presents an 


excellent market for mining machinery and supplies of all 
kinds. | 


Rail Joints.—The Accumulatorenfabrik Aktiengesell- 
schaft of Berlin are at present exploiting a new method of 
welding rail joints which is a modification of the electrically 
welded joints. It does not depend, however, upon the 
production of a welding heat by the resistance and trans- 
former method, as in the Lorain system. Instead, a high 
temperature is secured by the use of a large electric are, 
which melts a quantity of steel at the point of application— 
viz, at the joint. The negative pole of this arc is formed 
by the rails themselves, and the positive pole isa carbon 
supplied with different current from a special generator 
and other apparatus provided for the purpose. The positive 
pole is attached toa holder so that iù can be moved back: 
ward and forward by hand over the pieces of steel which 
are to be reduced to a liquefied condition at the joint to 
form the welding portion. During this process the joint 
itself is held in à mould, so that as the metal melts it flows 
underneath, around the base and under the head of the rail. 
A small quantity of steel is first melted, and additional steel 
is fed into the arc until enough has been melted to form the 
weld. For rail welding two vehicles are employed. One con- 
tains a motor-generator whose motor is connected with the 
rallway cireuit, and whose generator supplies direct current 
at 60 volts, the potential required for the are. Owing to the 
great variations in the current which occurduring the process, 
it has been found best to place a storage battery in parallel 
with the low-tension side of the motor-generator set. This 
battery is carried in the second vehicle, and is connected 
with the motor-generator by cables. Both vehicles are 
mounted on wheels, so that they can stand in the roadway 
aud not interfere with traffic on the tracks, and the flexible 
connection with the trolley wire for operating the gene- 
rator can also be removed to allow a car to pass. About 
50 units are required to weld one joint on track 
weighing 50 kg. per running metre (100lb. per yard). The 
applications of this new method have been confined to 
Germany, but so far no breakages of these welds have 
developed. : 


Electric Winding in Collieries.—Mr, C. P. Sparks's 
paper on the “Electrical Equipment of the Aberdare 
Collieries of the Powell Daffryn Company” was read before 
the Institution of Electrical Engineers on March 22, but the 
discussion, which was carried over three weeks, centred 
largely round the paper in conjunction with which it was 
considered—viz., “ Electric Winding in Main Shafts,” by 
Mr. W. C Mountain. This was only to be expected, as 
Mr. Sparks in his paper confined himself chiefly to an 
elaborate description of the electrical equipment in certain 
collieries, and the consensus of opinion about the installa- 
tion was one of approval Mr. Mountain's paper was 
hotly contested, and in spite of the presence of several 
colliery engineers—one of whom referred to electric hoists 
as "child's play" and “toys”—who, no doubt, were 
expressly invited to show electrical engineers that electris 
winding in collieries was impossible, he failed to convince 
his hearers. We criticised his paper on its appearance in 
our issue of Jan. 19, and note that in the meantime Mr, 


Mountain has made scarcely any modifications in his 
extraordinary figures. The portentous tebles in which 
he set forth his details have been fortified by other tables 
(on sheets 42in. by 8in.). In his paper he mentioned that 
the total cost of generating energy at Grand Hornu Mines 
is £13. 148, per day, with which amount 16,000 units are 
generated. Mr. Mountaiu is under the impression that 
these 16,000 units are used for the winding engines alone, 
Dr. Hertzfeld, of the Electrical Company, was, however, 
able to show that this is not so, and that several other 
motors with a total of 1,000 h.p. draw on this supply. Ib 
has been found that 1 h.p. in mineral raised draws from 
the generating plant a supply of 1'46 units, so that the total 
consumption of the winding plant is 5,315 units, in place 
of 16,000 attributed to it by Mr. Mountain. The total 
winding costs at Grand Hornu is, therefore, not £13. 14s. 6d., 
but £4, 11s, 3d, or 6s. 6d. per 100 tons, instead of 19s. 74d. 
as stated by Mr. Mountain. These and other such 
inaccuracies go far to throw doubt upon the reliability of 
Mr. Mountain’s figures, and completely demolish his own 
case. 

Hydraulic Power in Switzerland.—The a priori 
belief that the presence of a coal mine is an essential factor 
to industry, is to some extent disproved in the case of 
Switzerland. Although a little anthracite coal is to be 
found in the Valais, and some bituminous coal in the 
Alpes d'Appenzell, the quantity is insufficient to have any 
effect in developing industry. Yet the industries of 
Switzerland are in a flourishing condition despite. the 


scarcity of its coal supply. This is due to the fact that 


the country has turned its attention to the utilisation of 
its enormous hydraulic resources in order to obtain power 
for industrial purposes. Our French contemporary, Cosmos, 
is able to show (on the authority of the Monitore delle Strade 
Ferrate) that there are actually 296 electro-hydraulic 
stations in operation, capable of developing from 54 h p. 
to 12,000 h p. each, the total power from all the stations 
being 175,000 h.p. This means a saving of 1,500 tons 
of coal per 10-hour day, which at the price of 33s. 6d. per 
ton equals £2,500 per day. But Switzerland has not by 
any means utilised all its available hydraulic resources, and 
engineers estimate that the country is capable of develop- 
ing about 1,000,000 h.p. from water. The cost of obtaining 
this energy would be from £25 to £46 per hp. The 
price per horse-power per annum from this source would 
average about £5. 2s. 6d This is a considerable advantage 
upon the price per horse-power raised by coal, which 
amounts to something over £8 per annum. The scarcity 
of demand for power which acts as a serious hindrance to 
the development of water power in other countries—Sweden, - 
for example—is not felt in Switzerland. In fact, in this 
country the opposite is the case, for not alone is there at 
present a large demand, but in the more or less distant 
future current will be required for working the Gothard, 
Simplon, and other traction lines, while the demands for 
current which come from foreign countries are so great 
that there is a possibility of the question of restricting the 
“export” of current arising. This would be analogous 
to the practice of a country, rich in coal, abrogating the 
export abroad for the future benefit of its own industries. 


Presentation.—Assembling to discuss the question of 
electrical winding in collieries on April 5, members of the 
Institution of Electrical Engineers were doubtless surprised 
to see adorning the walls of the lecture theatre two por- 
traits in oils, representing the famillar features of an 
honoured and revered past-president (Mr. Robert Kaye 
Gray). It transpired that one of these was for presentation 
to Mr. Gray in appreciation of his loyal and devoted 
service on behalf of the Institution, and none who know him 
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can gainsay his right to one of those graceful tributes 
which soften the asperities of life. A committee had been 
formed, with Sir Joseph Swan at their head and with Mr. 
W. H. Patchell in charge of the secretarial duties, to carry 
out the organisation of the presentation, and the outcome 
was that Miss Beatrice Bright, daughter of Sir Charles 
Bright, the eminent telegraph engineer, was commissioned 
to paint two portraits of Mr. Gray, one for presentation 
and the other to be kept at the Institution in perpetuation 
of the memory and good works of the reciplent. Sir J. 
Swan made the presentation, and in a few well-chosen 
phrases eulogised Mr. Gray’s labours. He recalled some of 
the many features which occurred during Mr. Gray’s oceu- 
pancy of the presidency—notably the visit to this country 
of American and Continental telegraph engineers. The 
larger duty of the hospltalities in connection with the visit 
fell upon Mr, Gray, and the manner in which he discharged 
his duties were in every way admirable. Graceful tribute 
was also paid to the way in which his sister—Miss Gray— 
helped him in the performance of his arduous task. Not- 
withstanding the fact that his office involved a large amount 
of labour, this was augmented through the death of the secre- 
tary (Mr. McMillan), whose work Mr. Gray generously carried 
on. In asking Mr. Gray, on behalf of the subscribers and the 
Institution, to accept his portrait, Sir Joseph said that 
with the memorial would be associated an enduring sense 
of the recipient’s always generous kindness. In accepting 
the portrait, Mr. Gray said it was a proud moment of his 
life to think that those among whom he had worked should 
fancy that his portrait was suitable for the walls of the 
Institution. Mr. Gavey, after reading a number of letters 
of apology for non-attendance, expressed the thanks of the 
members to the committee who had charge of the presenta- 
tion. Sir J. Swan and Mr. Patchell responded, the latter 
remarking that the work undertaken was a labour of love, 
but with more of such labour life would be sweeter. 


The Metric System.—Alarmed at the possibility of 
there being reintroduced into Parliament the compulsory 
Metric Bill of last session, the British Weights and 
Measures Association have issued a circular in which is 
set forth a number of arguments sgainst the compulsory 
introduction into this country of the metric system. Ib is 
characteristic of the Englishmen that he has a deep-rooted 
aversion to change, and it is not surprising that an attempt 
to tamper with an established custom should meet with 
stout resistance. But for scientific work the use of the 
metric system is almost indispensable, and step by 
step the ground upon which the opponents of the general 
introduction of this base their arguments is being 
weakened. In electrical work, the employment of the 
metric scale for scientific purposes is rapidly gaining 
ground, and it is urged by many authorities that the 
scientific part of the electrical engineers’ work should be 
done on the C.G.S. system. One of the arguments against 
any change as put forth by the association is that a vast 
amount of confusion and loss would be caused during the 
transition period. Their fears on this score seem somewhat 
exaggerated. We have already in this country permissive 
legislation with respect to the use of metric standards, and 
In the case of engineering work the use of these standards 
is not only generally prevalent, but is gradually extending 
in all directions. The use of this system is also being 
encouraged in some of the colonies, and on the Continent 
all engineering work is based on this system. Those who 
study the Continental literature of electrical engineering 
find all the information required on the basis of the C.G.S. 
system, whereas English works are based upon a mixed 
system, which the student is obliged to master before he can 
read any such work with advantage. The exercise thus 


i given in mental gymnastics, when comparing authorities, 


constitutes a great strain, and enormously increases the 
difficulty of the subject. An increasing number of our 
most skilled mechanics are being trained to work in centi- 
metres and millimetres, and do not find any difficulty in 
doing so. Were the use of the metric scale obligatory, 
engineers, studente, and artisans would be spared a great 
deal of confusion and mental strain by being brought into 
line with Continental practice. Its introduction would 
not lead to confusion and loss extending over generations, 
as ita opponents would have us believe, and we think 
the time has come when the Government should be urged 
to take a bold step and to fix a date after which the 
metric system should be the legal standard for this 
country. 

Electric Tramways v. Motor Omnibuses.—The 
relative merits of electric tramcars and motor omnibuses 
have been expounded over and over again in papers read 
before technical societies, and in countless discussions. The 
controversy is exciting a great deal of interest in certain 
quarters, but this is altogether in inverse proportion to ita 
importance, for it is unmistakably shown, both by theory 
and by practice, that for street running electric tramcars 
cannot ba superseded, and in face of the conclusive results 
which have been obtained from experience, it is all moon- 
shine to talk of motor omnibuses seriously threatening 
electric tramcars. In the first place, and quite apart from 
other considerations, the question of cost acts as an 
insuperable barrier, for whereas, to strike a general 
average, the operating cost of tramways amounts to 6d. or 
7d. per car mile, that of motor omnibuses generally 
averages 11d. or 1s. Conclusive evidence of the disparity 
between the cost of operating an electric tramway and that 
of operating an equivalent service of motor omnibuses was 
adduced by Mr. E. Manville in a paper which he read 
before the Automobile Club on the 29th ult. He dis- 
played to the meeting a copy of the balance-sheet of the 
Leicester Corporation tramways for Dec. 31 last, whereby 
it was shown that a profit of 0°171d. per car mile had been 
made, and that the total cost of operation, including 
repairs and maintenance, worked out at 4°583d. per car 
mile. He compared these figures with a balance-sheet 
showing how the position would have stood had the same 
service been carried on by motor omnibuses constructed at 
the present time, by which it was demonstrated that the: 
cost would have come to 10°510d. per car mile, and would 
have resulted in a loss of 2°668d. per car mile. Not only 
is the operating cost of electric tramcars so much below 
that of motor omnibuses, but there is the further advan- 
tage in that the greater seating capacity of the cars, the 
quicker service, and their attractiveness, will bring in a 
larger revenue. The advantages of the electric tramways are 
lowest known costs of operation, great comfort, cleanliness, 
and gocd lighting, comparative absence of nolse and vibra- 
tion, reliability, and absence of danger of fire and side-slip. 
It must be evident to all that the noise, smell, and vibra- 
tion of the motor omnibus as at present constructed and 
operated, contrasts most unfavourably with the compara- 
tive quietness, odourlessness, cleanliness, and steady travel- 
ling of the electric tramcar. There is no question of which 
gives the most comfort and convenience at the least cost. 
The motor omnibus has a future before it as a feeder to 
tramways, but it can never be regarded as a competitor. 

Third-Rail Shoe.—An interesting device for use with 
third-rail equipments has recently been patented in the 
United States. The design of the arrangement is shown 
in the Illustration, and it will be seen that the entire shoe 
is cast in one piece, and is fastened to the bar in a simple 
and practical way. The suspension of the shoe is made 
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from a wooden bar mounted on angles bolted to the 
equaliser bar of the truck. The angles project in an 
L shape, and have the two ends of the insulating bar 
securely fastened to their faces by means of bolts. This 
bar, belog of wood, serves to insulate the shoe and the live 
parts from the truck. Oa the back cf the bar, near the 
centre, is a suitable connector block, to which are fastened 
the main cable leading to the current control apparatus 
and the bare flexible copper tail, which has its lower 
end bolted to the side of the current-collecting shoe, this 
latter being the only bolt in the shoe. The shoe is sus- 
pended directly below the wooden bar of a truck by means 
of two continuous links, which rest in sockets on top of the 
bar and hook under the ears forming the top part of the 
shoe. The sockets which hold the upper ends of these 
links are bolted to the wooden bar by through bolts. Each 


socket rests upon a plate having cross ridges on its upper | 


surface, which are equal to similar ridges on the lower side 
of the socket, and by this means the vertical adjustment of 
the shoe is effected. The dimensions of the several parts 
are such that, with the shoe thus adjusted, it can be raised 
on the vertical line up to and against the wooden bar without 


a movable frame, so arranged that the top of the tub3 
may be tilted slightly in starting. This movement of 
the tube forms a bridge of mercury between the cathode, 
B, and the starting anode, C, and current may then 
flow between them through the mercury. When the tube 
swings into its normal position, this bridge is broken and 
an are of ionised mercury vapour is formed. This ionised 
vapour, ascending in the tube to the anodes A and A’, 
permits a flow of current from each of them in turn to the 
cathode, B, and the tube is then in operation through a 


starting resistance. Tho load switch is then closed and the 
starting anode and the starting resistance are both dis- 
connected by opening the starting switch. The alternating- 
current circuit is through the mercury are, the battery, 
and one of the reactance colls—one half of the wave being 
through the anode at the right and the reactance at the 
left of the diagram, while the other half wave fl»ws through 
the anode at the left and the reactance at the right. When 
the impressed E M.F. falls below that required to overcome 
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danger of the links becoming unfastened. This design of 
current collector has been in use on high-speed cars for some 
time, and is said to have proved satisfactory. 


Mercury Arc Rectifier.—A good deal of interest 
was created in the paper read last month before the 
Railway Signal Association at Chicago by Mr. F. B. 
Corey on “The Charging of Storage Batteries from 
Alternating Current Circuits.” He described a mercury 
are rectifier used for the purpose of converting the alter- 
nating current to direct current. This device consists (as 
shown in Fig. 1) of a standard form of tube with metal 
caps, which serve to protect the electrodes from injury, 
and through which connections are made to the various 
circuits. In Fig. 2 A and A’ are the operating anodes, 
B is the cathode, C is the starting anode, E and F are 
reactance colls, and G and H are the terminals of the 
alternating-current supply. The battery to be, charged is 
connected between cathode, B, and the point D between 
the two reactance coils, The rectifier is supported by 
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the counter E.M.F, of the mercury are (about 14 volts) 
plus.the load, the reactance which has been recelving 
current from the line discharges, maintaining a current in 
the same direction. This action maintains the excitation 
of the anode, and prevents the current from approaching 
the zero value until the voltage at the other anode has 
risen to a point where an arc ls started between it and the 
cathode. Mr. Corey explained that the cost of the tube, 
complete for charging, was £40, and the cost for renewing 
ach tube, which will last about one year, about £2. 
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THE LARGEST SUB-STATION IN THE WORLD.* 


Toronto, Canada, now has the largest sub-station, in 
point of capacity, in the world, and this sub-station is to 
receive 50,000 kw. at about 60,000 volts from Niagara 
Falle. Energy for the electric light and power system at 

` Toronto, and also for the street car lines in and about the 
city, is to be supplied by the Toronto and Niagara Power 
Company, which has built this sub-station and the (75-mile 
line from the Falls, of which it is the terminal. At present 
two of the four 60,000-volt 10,000 h p. circuits that are 
destined to enter this sub-station have been completed over 
a line of steel towers from the Falle, as previously deseribed 
in the Electrical World, and a large part of the transforming 
equipment for these two circuits has been erected in the 
sub-station. Each circuit is to receive 60,000 volt three- 
phase 60-cycle current, and to deliver 10,000 e.h.p. with a 
line loss of 10 per cent. At this terminal or sub-station 
the 60,000 volt current is transformed to 12,000 volts 
three-phase for distribution to the several lighting and 
railway stations about Toronto. 

Three transformers are provided for each transmission 
circuit at the Toronto terminal station, and each of these 
transformers is rated to step down 2,400 kw, from 60,000 
to 12,000 volts. For each transmission circuit the total 
transformer capacity at the terminal is thus 7,200 kw. 
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FIG, 1,—Disconnecting Switch for Toronto Terminal Station, 


As the terminal is designed for four of the transmission 
circuits, the combined rating of their connected transformers 
will thus be 28,800 kw., a capacity that is probably greater 
than that of any other sub-station in the world to-day. 
Though the four 60,000-volt elreuits will be connected to 
only 12 of these 24,000-kw. transformers at any one time, 
provision has been made at the-Toronto terminal for 15 
units of this capacity, so that there will always be one set 
not in use, Esch group of three transformers is connected 
in delta at both the 60,000-volb and the 12,000-volt 
windings, so that each transformer has the full line pressure 
at its high-tension coils. 

Current enters the sub-station at about 60,000 volts and 
leaves it at about 12,000 volts, passing through a choke 
coil, current transformer, two 60,000-vol& oil switches, 
60,000-volt ’bus bars, a step-down transformer, two 12,000- 
volt oil switches, and 12,000-volt "bus bars, on the way. 
Oa each side of each 12,000-volt oil switch, and on each 
side of each 60,000-volt oll switch, except where a 60,000- 
volt oil switch leads directly to a transformer, there is a 
disconnecting switch in each conductor of each three-phase 
circuit, so that each conductor from the 60,000-volt entry 
to its transformer Includes three connecting switches, and 
each conductor from its transformer to the 12,000 volt exit 
ineludes four such switches. From this arrangement of 
switches and 'bus bars it results thah each 60,000-volt 


* Reprinted from the Z/ectrica World of New York, 


THE ELECTRICAL ENGINEER, APRIL 13, 1906. 


LA s. 
—— 


transmission circuls may be directly connected with either 
group of three transformers alone, or may be connected to 
two or more groups of transformers in parallel. 

Oa entering the sub-station each conductor of the 60,000- 
volb circuit passes into a tee connection that leads to a dis- 
connecting switch and lightning arrester at one side, and 
through a disconnecting switch, choke coil, current trans- 
former, oil switch, and disconnecting switch to a short ’bus 
bar from the other. Each of these 60,000-volt condactors, 
disconnecting switches, and coke coils is mounted on three- 
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Fic. 2. —Choke Coil for Lightning Arrester. 


part porcelain insulators, like those outside on the steel 
towers of the transmission line. Hach insulator has three 
petticoats, the highest of which is 14in. in diameter, and is 
12l!n. high and mounted on an iron pin. For a disconnect- 
ing switch two of these insulators are used with their 
centres 24In. apart, and a metal cap cemented to the top of 
each carries the clips. 

The lightning arrester to which each conductor of a 
60,000-volt circuit is connected contains 240 air-gaps 
between brass cylinders and 60 carborundum rods in series 
between the conductor and the earth, and is mounted on 
insulators like the above. In the choke coil that follows 
the first disconnecting switch in each line conductor after 
it enters the sub station there are 194 turns of copper wire 
with a diameter of 0°46in. The current transformer, | 
carried by each of two conductors in a 60,000-volt three- 
phase circuit is 64in. long and 6in. in diameter in the 
enclosed part, and has 16in. between its high-voltage 
terminals. | 

Switches designed to open a circuit carrying 7,200 kw. at 
60,000 volts are not seen frequently enough to be common- 
place, and those at the Toronto sub-station deserve detailed 
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Fic. 4&,—Sectional View of Toronto Station. ` 
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notice, Each brick and stone compartment’, in which the 
two oil cylinders carrying the terminals of one three-phase 
conductor are located, is 4'5ft. by Sft. in floor area and 
7°75ft. high, and the partitions of firebrick between the 
compartments are 8lin. thick. In front of each compart- 
ment there is an iron door hung at the top. Hach com- 
partment or cell contains two cylinders mounted vertically 
in a common frame, and an end of one conductor of a three- 
phase circuit enters the bottom of each cylinder. These 
two cylinders and the frame that carries them are made 
of wood save as to four porcelain insulators that unite the 
legs of the frame with the part that holds the two 
cylinders together. Pine wood is apparently the material 
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of which the many pleces that go to make up a cylinder 


are composed, and the outside is well served with shellac, 


Heavy petroleum fills each of the wooden cylinders, 
and through a small central hole in its built-up cover 
plunges the vertical connecting rod that is electrically 
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switches, has a break or throw of 33in.,, so that the con- 


| ductor is opened by a total break of 66!n. From its oil 


switch each conductor of a 60,000 volt circuit passes to a 
connecting switch by which it is joined to a short separate 
‘bus bar, and this short "bus bar may be joined by 
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Fria. 4.—Plans of First and Second Floors. 


connected by a metallic cross piece with the corresponding 
rod of the twin cylinder, From this cross piece a vertical 
wooden rod rises through the stone top of each cell to the 
motor-driven operating mechanism above. In diameter 
each pine wood cylinder measures about 10in, and its 


Fic. 9. —12,000-volt Oil Switches. 


length is 32In, Ib may be assumed that these wooden 


cylinders have been adopted in order to avoid the tendency 


of arcs to strike through the contained petroleum to the 


side of a metal cylinder, when the circuit is opened. 


Each pair of connecting rods for a conductor of a three- 


other connecting switches either to another oil switch and 
then to the regular 60,000-volt "bus bars, or else to another 
oil switch and then to the primary coils of its trans- 
former. By this combination of switches with the short 
and the regular 60,000-volt "bus bars, each conductor of a 
three-phase transmission circuit may be connected through 
two oil switches in series with the primary coils of its 
usual group of transformers, or through a series of two 


FIG. 6.—60,000-voit Oil Switches. 


oil switches with the regular 60,000-volt 'bus bars. Any 
group of three transformers may have its primary coils 
connected to the regular 60,000-volt 'bus bars through a 
series of two oll switches and one of the short 'bus bars. 
The result is that any conductor of a 60,000-volt trans- 


phase circuit, in one of the 60,000-volt 300-ampere oil | mission circuit may be connected to either of the four 
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groups of transformers, or all the circuits and transformers 
may operate in parallel. 

Each of the 2,400-kw. 60,000-to-12,000-volt transformers 
is oil-insulated and water-sooled, and is located in a separate 
pocket, of which the walls are brick and the door steel. 
The 15 pockets for as many transformers are ranged on the 
same level in a single row and a track for the transformers 
runs Into each pocket. Water-pipes from these trans- 
formers run to inlet aud diseharge points, and the plpes 
carrying oil connect with a system of storage and emergency 
tanks, filters, and an air compressor and exhauster. All of 
the oll piping is of brass. 


The 12 000-volt leads from the transformers go to either 
of two sets of three-phase "bus bars, by way of either of two 
sats of oil switches. Similar oll switches connect with the 
12,000-volt ‘bus bars the underground cables that run to 
the several sub stations about Toronto. There are 31 of 
these 12,000.volt motor-operated oil switches for three- 
phase circuits, 25 of which are rated at 300 amperes and the 
remaining six at 500 amperes, Each 12 000-volt oll switch is 
located in three brick and stone cells, similar to those above 
described. The break or throw of each contact rod in the 
oil cylinders is 20in. 


16 enters the terminal station until it reaches the transformer 
pocket. For each conductor of a 60,000 volt circuit the 
compartment is about 3ft, square, and its partitions are at 
least 4in, thick and built of hard-burned shale brick or of 
concrete. 

All of the oll switches are controlled from operating 


| boards located some distance away, but on the same floor. 


There are two of these operating boards, one controlling 
the 60,000-volt and the other the 12,000-volt circuits. 
Leads from these controlling boards to the motors that 
operate the oil switches are run through iron conduit pipes 
laid in the floor. Besides the controlling switches and 
dummy ‘bus barr, the switchboards carry switch-operating 
relays, power factor indicators, and wattmeters and watt- 
hour meters. The watt-hour meters are located bebiad 
the operating panels. A motor- generator in connection 
with a storage battery supplies current at 125 volts for the 
operation of the motors of the oil switcher, and for lighting 
the sub-station. For the operation of other motors about 
the substation, a bank of three 15 kw, transformers step 
down the 12,000 volt, three-phase, 60-cycle current to 
110-220 volts If the above motor-generator foils to 
Operate, the battery is automatically connected to the 
lighting elreuits. 

5 eel, brick, stone, tile, and concrete are used in the con- 
struction of the terminal or sub-station on Davenport-road, 
just outside of the Toronto city limits, and substantially no 
wood is to be found in any of its parts. The building 
measures about 61f6. by 202!& on the ground, and its 
helght includes two storeys and a basement. Architecturally 
the substation is of pleasing design, with bigh ashlar 
uuderpianing, brick walls pierced by numerous windows, 
and stone trimmings. 

The sub-station is located near the main line of a 
steam railway, and & spur track enters one end of the 
bailding at the ground level, so that cara containing the 
transformers or other heavy apparatus may bs unloaded 
directly on to the firat floor. Oa the west side of the 
station, at an elevation of about 42[b. above the ground, 


there are four entrance hoods for the four 60,000-volb 


three-phase circuits from Niagara Falls. Each of these 
entrance hoods has three compartments, one for each con- 
ductor of its circuit, and is built up of concrete on a steel - 
frame. 

A terminal tower carrying one three-phase circult sets 


Fra. 8.—Oil Switches and 'Bus Bars, 


Both the 12,000.vol& and the 60,000-volt 'bus bars are 
carried in cells of brick and stone, and in the case of the 
12,000-volt ‘bas bars, their cells adjoin those of the corre: 


sponding oil switches. The 60,000-volt 'bus bars are 
located some feet distant from their switches, however, 
and between the rows of cells that contain the two sets of 
these "bus bars there is a 153in. brick wall. 

Construction of the cell type is provided for the other 
parts of the 12,000-volt and 60,000 volt clreuite as wel! as 
for the "bus bars and each conductor of a 60,000-volt 
circuit is carried in a separate compartment from the time 


close to each entrance hood, and before entering the under- 
side of the hood each conductor is attached to a steel 
bracket that runs out from the station wall. In the 
interior of the terminal station, on its east side, a clear 
space about 1216. wide, and extending from the first floor 
to the roof, runs its entire length in front of the row of 
15 transformer pockets. Over this area moves a travelling 
crane for handling the transformers, and a brick wall 
separates the upper part of the space from the remainder 
of the second storey of the station. Over this area in 
front of the transformer pockets the nearly flat tlle roof is 
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supported by I-beams, and the remainder of the roof is 
carried on steel trusses. l 

In addition to the two-storey space in front of the 
transformer pockets the first floor is taken up by these 
pockets, the 'bus-bar compartments, and the lightning 
arrester passages, and the second storey contains the oil 
switches and the controlling boarde, and also the upper 
parts of these same passages. On passing through the 
west wall of the sub-station, each conductor of a 60,000-volt 
circuit enters a vertical passage, enclosed by brick par- 
titions, that leads to the basement. In the upper part of 
each of these passages are the connecting switcher, that 
lead respectively to the lightning arresters and to an oil 
switch. Just beneath these connecting switches is the 
current transformer, and then comes the long bank of 
lightning arresters. 

After the 60,000-volt conductor passes below the level of 
the second floor, it turns into a horizontal passage and runs 
to a point directly beneath its oil switch. Between the first 
aud second floor the space under the 60,000-volt oil 
switches is shut in by brick partitions, and is sub-divided 
by other partitions into separate passages for each con- 
ductor. Within this same space are the brick and stone 
compartments for one set of 60,000 volt three-phase 
'bus bars, to which the conductors from the oil switches 
lead. These ’bus-bar compartments are built against a 
13}in. brick wall, and on the other side of this wall there is 
another set of 60,000-volt 'bus bars and another space 
running from the first to the second floor, like that just 
described. On either side of the 152in. brick wall between 
these bwo vertical spaces there are connecting switches for 
each conductor. 

As a result of the erection of the 60,000-vol6 circuits in 

the enclosed spaces and passages just mentioned, each con- 
ductor of these circuits is isolated from all others, and is 
completely surrounded with masonry from the point where 
it enters the sub-station to the transformer pocket. In this 
way the isolation of the high-voltage conductors is, perhaps, 
more complete than has ever been attained before in a sub- 
station. 
. The row of transformer pockets is about 166ft. long, and 
the enclosed space that contains the two sets of 60,000-volt 
"bus bars with their conductors and connecting switches is 
of equal length. Between the row of transformer pockets 
and the enclosed 'bus-bar space there is a foot passage- 
way slong the first floor, and a like passageway runs 
between the other side of this enclosed space and the 
vertical compartments where the lightning arresters are 
located. At intervals along the walls that enclose the 
lightning arrester and the 'bus-bar spaces there are hand- 
holes and archways in the brickwork, so that tbe conductors 
and apparatus can be erected, and the connecting switches 
operated. On the second floor the oil-switches are in three 
rows. Two of these rows are made up of the 12,000 volt 
switches with the 12,000-volt bus barsin the same masonry 
structures, and the third row contains the 60,000-volt 
switches alone. Across and at one end of the second floor 
and in view of the oil switches are the control switck- 
boards, 

The basement extends under only about one-half of the 
sub-station, and this half is divided into two parts by a 
brick wall parallel with the row of transformer pockets. 
In that part of the basement that is nearer to the trans- 
formers are located their oil and water pipes, and also the 
oil tanke. The other part of the basement contains the 
lower ends of the lightning arresters for the 60,000-volt 
circuits, and into this part of the basement come the 
12,000-volt underground cables that connect the terminal 
sub.station with the several lighting and railway sub-stations 
in Toronto. | 

As described in former issues of the Electrical World, 
there are two principal sub-stations in Toronto devoted 
to the general distribution of power for lamps and 
motors, and two main sub-stations for vhe street railway 
system. It is intended that these principal sub stations 
and some minor ones, operating the entire electrical supply 
and traction systems of the city, shall distribute Niagara 
power to most of their loads. 

The above terminal substation of the Toronto and 
Nisgara Power Company has been erected and equipped 


under the direction of Mr. Robert C. Brown, chief, elec- 
trical engineer of the company. Plans for the complete 
work were from the office of Dr. F. S. Pearson, consulting 
engineer. 

The transformers, oil switches, and all of the above- 
named electric equipment were made by the General Electrice 
Company, or in some part by the Canadian General Electrice 
Company. 


ACCELERATION AND ACCELEROMETERS.* 
BY A, P, TROTTER, B.A, 


*T tell when we shall stop by the angle to which the 
passengers are brought. I do not doubt that when the pas- 
sengers are slewed violently forward the train is beginning to 
stop. I do rot doubt that when the passengers are slewed 
violently backward the train has stopped stopping." —'' The 
Door-slider." (Punch, Dec. 15, 1905.) 


This passage is extracted from a singularly accurate 
account of certain features not peculiar to the Metropolitan 
District Railway, but present on any system of traction 
where there are both high speeds and many stops. It 
may be shown by differential calculus and trigonomotry 
that 

as ay 
f ——— = 
fous uu o4 ms 
where f is the force of acceleration; s is distance; / is 
time; v is velocity; g is gravitational force, and 0 the 
inclination of the dynamical vertical to the perpendicular. 
This sums up the matter, and from a mathematical point of 
view little or nothing mcra remains to be said. It is the 
pride of mathematics to compress a great deal into a single 
formula, But a diet of tabloids, however full of nourish- 
ment, is not adapted for all digestions, and the present 
paper goes to the other extreme—namely, spoon-feeding. 
If an excuse is needed for dealing with the dynamics of 
acceleration and its measurement in a thoroughly elementary 
manner, it may be pleaded that the subject seems to have 
been overlooked by teachers and writers. 

The word “acceleration” is used in two senses; it 
means either the rate of change of velocity, or the force 
accompanying a change of velocity. This double meaning 
need cause no trouble. Let a plumb bob be hung in a 
train, and let the train start from rest and continue to 
increase in speed at a steady rate of increase of speed. The 
bob, on account of its inertia, will try to lag behind, and 
will swing towards the rear of the train, and will continue 
to slope at a certain angle so long as the speed continues 
steadily to increase. It is useless to look up an explana- 
tion of this in the text books; they do not deal with it, 
either under “acceleration” nor under * pendulum," nor 
elsewhere. Assume that the string makes an angle of 
45deg. with the perpendicular. What are the forces acting 
on it? It is clear from the parallelogram of forces that the 
force of gravity, g, which acts perpendicularly is equal to a 
force, f, acting horizontally. The force / is the force of 
acceleration, and is due to the increase of speed, it is 
directly proportional to the Increase of speed, and is 
the measure of the increase of speed. If the train, having 
reached a considerable spsed no longer increases in specd, 
but settles down to and continues to run at a certain speed, 
the bob will settle down and will hang perpendicularly ; 
there is no force of acceleration. The sw:nging of tke 
plumb-line does not depend on the speed, but on the rate 
of change cf speed. 

The force of gravity may be measured in two ways. It 
pulls a mass of a p:und downwards wiih the force of a 

ound, and it may b3 measured by that pall; and ib caus: s 
a freely falling bcdy{co acquire a speed of 32°2ft. per second 
ab the end of the first second. At the end of the second 
second, the falling body will have acquired an additional 
velocity of 32°2[t. per second, making 64°4; and during 
the third second yet another 32'2ft. per second, making 
96'6ft. per second. In other words, it produces an 
acceleration of 32°2ft. per second in a second, or 52'2ft. 
per second per second, These two modes of measurement 
are sadly muddled by writers of text-books, and are 
squabbled over between them. The latter measurement is 


* Paper read before the Junior Institution of Engineers, 
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the one that has to ba used for the present purpose. If 
the force f is equal to the force of gravity, the accelera- 
tion of the train is simply 32°2ft. per sscond per second, 
or about 22 miles pər hour per second. This is about 
10 times the acceleration that any train achieves in practice, 
but the simple case is useful in explaining the matter. Let 
the deflection be measured on a horizontal scale. Let A B 
(Fig 1) be 32'2!n, then when it swings out to 45deg. it 
will eut the scale at 32°2in, whatever be the length of the 
plumb-line. Therefore, the length of the string does not 
matter, as far as the angle is concerned. 


g © Sake g 
Fic. 1. Fig. 2, 


Next suppose that the horizontal force of acceleration is 
one-tenth of gravity, the force f being one-tenth of the force g. 
It is clear from the parallelogram of forces that the string 
will cut the scale at 5'22in, and the scale is a direct 
reading scale for aeceleration. If the train is stopping, the 
plamb-line will swing the other way, and measure tbe 
retardation. | 

This matter of acceleration and retardation is one which, 
until lately, received little attention except from a few 
railway engineers. The use of higher speeds on suburban 
lines has brought the matter to a prominent position, for in 
such work acceleration is of far greater importance than 
full-speed running ; 16 is important to take into account in 
designing, and it is equally important to measure in experi- 


ments. Railway engineers often use the unit ' miles per 


hour per second" (one mile per hour per second — uL um 


600 

1'4666[t. per second per second), and sometimes speak of 
the number of seconds taken to reach 30 miles an hour. 
Kilometres per hour per second or metres per second per 
second might be employed, but an international unis in 
terms of gravitational force might be used, and an a3celera- 
tion of 1 61ft. per sacond per second would be 0 05 or one- 
twentieth of the gravitational unit. 

Perhaps the most simple accelerometer that can be made 
consists of a 2ít. rule, a piece of thread, and a button. 
Open out 18in. straight to form one leg of an isosceles 
triangle, and bend the other six to form the base (Fig. 3). 
Tie a piece of thread round the rule at 12in, from the top, 
and a small weight at the other end of the thread, This 


will form a plumb-line, the.base will cut the thread at 
about 16'lin, and the thread will cut the base at the 
third inch. “Every lin. then will indicate 1ft. per second 
per second, and acceleratioa and retardation may ba easily 
estimated to a quarter of a foot. If the base cuts the 
thread at 1lin., every bin. will indicate miles per hour per 
second [(32°2 x 3.600)/5 280]/2=10°977. . Sach an accelero- 
meter can be set up on the window ledge of a train. The 
thread should be set to z3ro at the third inch, and then 
the rule should be tilted over a little to put a little friction 
on the thread. Interesting measurements can be made in 
this way, but it is tiresome to hold. Rough measurements 
may be made by holding an umbrella by a tassel, the tassel 
being about 32in. from the floor. A match stick will serve 
for à zero. 

Mr. A. Mallock and others have made instruments on 
the pendulum principle, which draw an automatic record 


Fic, 6. 
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of the changes of acceleration. The latest of these is 
that of Mr. F. W. Lanchester (Philosophical Magazine, 
August, 1905; and Proceedings of the Physical Society of 
London, vol xix., part 7). lois obvious that if while the 
plumb-line is steadily inclined to the perpendicular, during 
acceleration or retardation, the string should break, the 
welght would not fall down perpendicularly, but would fall 
in the direction in which the string had been Inclined. If 
it fell into à bucket of water carried in the train, it would 
fall in a direction perpendicular to the surface of water. 
This direction is called the dynamical vertical. It is for 
the time, and under the circumstances the plumb direction 
in which a plumb-bob hangs, in which a body falls, and in 
which a person must stand in order that he may be in 
equilibrium. The water would not ba horizontal, but 
tilted. Although this tilt does not seem to lend itself to 
the working of automatic recording accelerometers, it is 
easily applicable to inspectional instruments. 

An accelerometer of this kind was fitted on the experi- 
mental train which ran between Earl's Court and High- 
street, Kensington, in 1899 It was made of a sheet of 
glass divided by a curved cut. The two halves were 


ft J see. f sec. 


miles / hr. / sec. 


secs. / 30 miles / hi, 


metres / sec. / sec: 
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Q 08 Z d o e gravitational. 
Fic. 7. 


separated about lin, and were cemented between two 
other sheets, the space being nearly filled with coloured 
liquid. The bubble indicated acceleration and retardation 
on a scale. At about the same time, Prof. G. Kapp made 
an instrument which he described before the Verband 
Deutscher Electrotechniker in 1900. This was a long 
water level with upturned ends. He also used two pots 
connected with a horizontal tube filled with mereary, one 
pot being provided with a vertical glass tube filed with 
water. The motion of the water magnified the motion of 
the mercury. Prof. Kapp's object was rather to meazure 
tractive force than rate of change of velocity. 


From the point of view of the passenger in getting to 
the end of his journey, acceleration is the rate of change 
of velocity, but from the point of view of the engineer, 
who has to make the train move, acceleration is a force or 


pull This is commonly measured by engineers in pounds 
pull per ton of train. A body falling freely is acted on by 
its own weight—in other words, it is pulled by gravity 
with 2,240lb. to the ton. The scale in Fig. 1 may be 
graduated in pounds to the ton, and the plumb-line swung 
to 45deg. will cut it at 2,240. Prof. Kapp stated that a 
much more convenient form of apparatus would be a bent 
spirit level; he had some made, but did not succeed in 
obtaining the accuracy he desired. 

For studying the results of traction, as Mr. A. Mallock 
and Mr. F. W. Lanchester have done, a properly designed 
bent tube is very satisfactory. Ib is easy to seo the relation 
between a plumb-line cutting a scale ab 16'lin. from the 
point of suspension and a spirit level bent to a radius of 
ló'lin. The usual long bubble does not form a good 
pointer, and it is rather too lively. By carefally propor- 
tioning the size of the bubble to the bore of the tube a 
sufficiently good pointer is provided, and a slight damping 


Fig. 8. 


of the motion is secured. Graduations lin. apart give 
acceleration in fees per second per second. Since accelera- 
tions do not usually exceed 2ft, per second per second, and 
retardation may go up to 6ft., the scale may with advan- 
tage be spread in the middle, and contracted at the enda. 
To secure this, the glass tube has a greater radius of 


curvature in the middle than at the ends; a curve 


resembling part of a cycloid gives a very convenient scale 
(Fig. 8). To graduate the instrument, it is placed on an 
adjastable gradient. Graduations of 1ft, 14f, 2ft. per 
second per second are found by placing the instrument on 
gradients of 1 in 52:2, 14 In 32/2, 2 in 322, and so on. 
Even with a simple curvature of about 16in, radius, the 
 seceleration due to each stroke of the pistons of a L. and 
N.W.R train as it leaves a station on the * Outer Circle” 
can be easily seen. It is extremely interesting to watch the 
behaviour of the brakes, the quick rise of retardation near 
ii end, and, in some cases, the final jerk and sudden return 
0 Zero. 

The behaviour of an accelerometer on a gradient is a 
little puzzling. Mr. F. W. Lanchester observes that when 
a carriage is held by brakes on an incline the accelerometer 
gives a correct measure of the brake and frictional effect 
employed in holding the car up. It indicates, in fact, the 
force of acceleration which is ready to propel the car as 
soon as the brake is released. If a spirit level is hung by 


A 


N 
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two threads to form the base of a long isosceles triangle, 
and is allowed to swing and twist as it likes, the bubble 
remains stationary, for the speed at any moment is due 
merely to gravity. Oa a ‘‘switchback” a spirit level, 
placed low down near the rails, would show the push given 
by the man who starts it, but immediately afterwards it 
should return to zero and stay there, whatever the speed 
or inclination of the ear, so long as the speed is the effect of 
gravity and is not materially checked by the friction of the 
wheels. Any deviation from zəsro is a measure of the 
friction. If the propelling power is cut off, and the carriage 
is allowed to ''coast" on the level, gradually coming to 
rest on account of friction, that gradual coming to rest may 
be measured on an accelerometer as a small retardation. 
While running at a uniform speed on the level, the accelero- 
meter shows zero, There is a draw-bar pull, but it 
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exactly balances the friction, The instrument, therefore, 
measures the draw-bar pull minus the running friction. 
An accelerometer in the Central London Railway shows 
the acceleration due to the motors as the train starts, the 
bubble running forward (the spirit lagging behind). The 
bubble oscillates twice, showing the second and third notch 
of the controller, but directly after entering the tunnel it. 
returns almost to the middle, for the train running down 
hill over-runs the motors, and they contribute little or 
nothing to the acceleration. The bubble wanders about, 
showing not more than 0°15ft. per second per second, or 
10lb. to the ton, while the quickening rail bumps tell the 
ear that the train is gaining speed. | 

If a carriage is held by the brakes ona long uniform 
incline, and the force is read on an accelerometer, then if 
the carriage climbs or runs down the hill, that reading, 
subtracted from the new readings, will give the acceleration 
or retardation due to motive power or to the brakes. Or, 
if while standing, it is set to zero, it will give direct indica- 
tions so long as the gradient is uniform. This somewhat 
detracts from the use of an accelerometer from a passenger’s 
point of view, but for the investigation of the actual power 
required for traction, the accelerometer jgnores the effects 
of gradients and attends to the propulsive power in a 
remarkable way. 

The centre of gravity of a man standing 6ft. high is 
about 5f» 10in. above the ground. When the brakes are 
applied, giving a retardation of 4fr. per second per second, 
the inclination of a plumb -bob—that is to say, of the 
dynamical vertical to the perpendieular—is 4 in 32:2, or 
about 1 in 8, or about 52 In 3ft. 10in. A body is In stable 
equilibrium when the vertical drawn from the centre of 
gravity falls within the base. The vertical, being in this 
case the dynamical vertical, would fall just beyond the toes 
of a passenger facing in the direction in which the train is 
travelling. He can place himself in equilibrium by leaning 
backwards, but the retardation generally increases just 
before the train stops, and he would have to lean farther 
backwards. But very often the retardation falls to zoro in 
the fraction of a second. In this brief period the dynamical 
vertical falls back to the perpendicular, and passengers who 
have been keeping themselves in stable equilibrium by 
merely leaning backward would find themselves in diffi- 
Straddling the feet apart to give a base which 
will include both the dynamical vertical in its wanderings, 
and the perpendicular when it reasserts itself, is the safest 
course. A skilful driver can release the brakes in such a 
manner as to bring the retardation from maximum to zero 
in two or three seconds. It would probably not be difficult 
to arrange a mechanism which would greatly diminish the 


| braking when the number of revolutions of the wheels per 


minute fell below a certain point. 

The slewing of the passengers, whether standing or 
sitting, is the inevitable consequence of high acceleration 
and retardation. A main-line train with many miles to 
run between stations attains high speed with an accelera- 
tion not exceeding #ft. per second per second. At that 
rate it will take two minutes to reach 60 miles an hour. 
The slewing is then only 1 in 43, and is imperceptible. 
Violent slewing is unpleasant, but the rate of change of 
slewing is much more objectionable. This might be measured 
in feet per second per second per second. There is no name 
for it. When it is high it is necessarily brief, and then it 
is called a jerk. When it is not so sudden it may be 
called a lurch. If the maximum retardation is Oft. per 
second per second, and it drops to nothing in half a 
second, the rate of change is 12ft. per second per 
second per second. It is very difficult to measure this 
with an inspeetlonal accelerometer, and a good recording 
instrument is required. Another kind of jerk is shown on 
an accelerometer. This is caused by the yielding of the 
draw-bar springs. It would not occur if the train were 
close-coupled without springs. Jerks from this cause are 
complicated, and are somecimes very severe. 

Owing to the centre of gravity of a carriage being above 
the springs on which it is hung, there is a slight slope cf 
the floor in starting or stopping. This is visible on a four- 
wheeled tramear, and causes a very small error, making. 
the accelerometer read too high. It is imperceptible on a 
train, There is another slope in the same direction, which 
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is apparent only, and not real, A passenger walking along 
a train of the tramcar type in the direction in which it is 
moving will experience the sensation of walking up hill if 
the train is accelerating, and of walking down hill if it is 
stopping. This apparent slope is in the opposite direction 
to the real slope which would be taken by water in a 
bucket (Fig. 4). A ball on the floor will behave exactly as 
if it were rolling down the apparent incline. Since the 
force of retardation is generally much greater than that of 
acceleration, the sensation is much more marked when the 
brakes are being applied than when the train is starting. 
Suppose the retardation to be 4*6ft. per second per second, 


which is high, but not uncommon, the apparent gradient of - 


the floor will be 4°6 in 52/2, or 1 in 7. But, in order to 
keep his centre of gravity within the base, the passenger 
must lean backwards at the angle of 1 in 7 with the per- 
pendicular, or an angle of 1 in 34 with the apparent slope 
of the floor. If the retardation bscomes too great, the 
friction of the passengers’ boots will not hold them, and a 
violent application of the brakes will pile them and any 
other loose objects in a heap on the floor of the dynamically 
up-ended carriage. 


It has been suggested that motorcars ought to be able to 


stop instantly, or “pull up dead,’ and that then higher 
speed might be allowed. The retardation would be infinite. 
A falling body moves at about 30 miles an hour when it 
has fallen 30ft. The result of stopping a car going at 
30 miles an hour, whether by a substantial brick wall or 
by a suitable brake, would be much the same as dropping 
it 30ft. 


A NEW SINGLE-PHASE COMMUTATOR MOTOR.* 
BY V. A, FYNN, MEMBER, 
(Concluded from page 485.) 


In introducing this paper at the meeting of the Institu- 
tion of Electrical Engineers on March 8, the author 
amplified his subject by the following remarks. The paper 
has been printed in extenso in our five preceding issues. 

As I am to be only allowed a very short time in which 
to address you to-night, I do not propose to read any 
extracts from my paper, but after pointing out to you some 
obvious mistakes which I unfortunately overlooked when 
reading the proofs, I will devote a little more attention to 
that part of my paper which is likely to prove of the 
greater interest. In order to throw additional light on my 
views with regard to the phase compensation of these 
motors and as expressed in my paper, I will, with your 
permission, go over the same ground again, approaching 
the subject this time from a different direction, and with 
the help of a few simple diagrams which I will show you 
on the screen. I will take this opportunity of indulging 
in a little more theory, the more freely as I fancy that I 
have now patented most of the novel designs which I have 
been able to evolve from my theory, and I will also add a 
few remarks relating to the general theory of the shunt 
induction motor which I have recently given at some 
length in the Llectrical Review, and which, of course, also 
applies to the motor under consideration. 

The conditions which are of the greatest Interest are 
those prevailing in the rotor along the armature axis. Let 
us assume, to begin with, that the back E M.F. E B, is, 
. as regards phase, exaetly in opposition to the working 
EM.F,E T. The conditions then prevailing in the rotor 
along the armature axis are shown in Fig. 51, where T F 
indicates the phase of the transformer field. The motor is 
supposed to run sufficiently slowly for the E M.F., E X, 
which in this ease is equal to (E T—E B), algebraically, to 
have the value indicated. Now we know that the other 
two E.M.F.’s, E W and E S, which must be taken into 
account in this circuit, are always at right angles to each 
other, and they will consequently meet somewhere on 
a half circle described about ihe centre of E X, and 
having a diameter equal to E X. It is easy to see 
that under these conditions phase coincidence between 
E T and the armature current, A C, can only be attained 
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when the self-induction of the rotor along that axis is zero. 


EX would then be in phase with A C. Supposing for the 


moment that ES could be eliminated, it would still be 
quite impossible to obtain in the primary or stator current 
a power factor equal to unity. Of course, E S can never 
be zero in a shunt induction motor no more than the rotor 
resistances can ever be nil, so that for the casa of Fig. 31 
AC would never be in phase with ET, and this phase 
difference would be the greater the greater ES relatively 
to E W. With increasing load E X would have to become 
larger ; this would: necessitate a decrease of E B, and, con- 
sequently, a decrease in speed. In the case of a shunt 
induction motor this decrease would not be proportional to 
the decrease of E X, because in these machines the motor 
field also decreases with the speed, and E B depends on the 
latter as well as on the speed. Then, again, with increasing 
load, A C would have to increase, not only on account of the 
increase in load, but also for the reason that as A C increases 
it also lags a little further behind ET on account of 
E S, which, owing principally to increasing leakage, rises 
somewhat faster than A C, whereas E W only increases in 
the same proportion with A C, if we disregard the increase 
in resistance due to heating. In order to fully recognise 
this fact, it is only necessary to remember that E D is 
co-phasal with the motor field, and that the more A C lags 
behind E T the more the working current gets out of 
phase with the motor field, and, therefore, the greater ia 
the armature current required for a given torque and with 
a constant motor field. l 

It is altogether clear that a shunt induction motor (or, 
for that matter, any alternate-current motor) in which the 
phase difference between transformer and motor field is 


Fic. 30. 


exactly 90 deg. can never ba satisfactory. In such a 
motor, and without the help of external devicer, the power 
factor can never be unity, and can only be made at all 
acceptable by sacrificing the efficiency ; further, the output 
for welght must be small, for A C can never be in phase 
with the motor field. Yet the rotary field theories advanced 
to explain the action of the shunt induction motor lay 
stress on the desirability of as perfect a rotary field as - 
possible; this, of course, can only be achieved when the 
phase difference between the two fields is exactly 90deg., 
and when they are equal.in magnitude. 

Let us turn now to Fig. 52: The motor field is here 
shown as lagging by about 110deg. behind T F; A C, 
E W, E S have been chosen of the same magnitude as 
before. This small change in the phase of the motor field 
bringing with it a change of phase of E D amounting to 
20deg., has caused A C to move through about 58deg, 
from AC’ to AC. Here we obviously have a very much 
more favourable state of things. Under the conditions: 
chosen A C now leads E T, and it is clear how a corre- 
sponding and opposed component added to the stabor 
no-load current will bring the resultant stator current 
nearer to the phase of the E.M.F., E, impressed on the 
terminals of the motor, and it is clear also how, if 
desired, this resultant stator current can be made to 
lead E. Under these conditions power factor unity can 
be obtained with as small a rotor resistance as desired, 
and, therefore, without for that reason sacrificing the 
efficiency. It is, however, important not to shift the phase 
of the motor field too far in the direction indicated, for if 
at full load the phase of AC still lags much behind the 
phase of the motor field, the machine will require a greater 


armature current for the same torque. In Fig. 52, A C ls 
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considerably out of phase with the motor field, but then l 


the conditions in all these figures are much exaggerated in 
order to secure clearness, and it is quite possible in practice 
to secure extremely high power factors without introducing 
such a phase difference between A C and the motor field as 
to impair the efficiency. It is to be noted that whereas the 
phase difference between AC and ET, and AC and the 
motor field, was practically constant in Fig. 31, it becomes 
variable as soon as E B ceases to be co-phasal with E T, the 
reason being that as E B increases or decreases, E X not 
only varies in magnitude but also in phase, and although 
at light loads AC may lead the motor field eonsiderably, 
this phase difference decreases with increasing load. 

Now, the method I have described in my paper takes 
advantage of these very conditions in order to improve the 
power factor of these machines, In order to bring about 
the necessary phase displacement of the motor field, an 
auxiliary E M.F. is introduced into the field circuit, and 
this E.M.F. is preferably so chosen as to lag by about 
90deg. behind E R, which otherwise would alone be 
responsible for the motor field The resultant of these two 
E.M Fs sets up a field displaced as regards phase to an 
amount depending on the phase and magnitude of the 
auxiliary E.M.F.' Before leaving Fig. 32 it should be noted 
that, over and above the advantages already enumerated, 
the same armature current can now be obtained with a 
smaller reduction of E B. This, of course, means that the 
motor now does its work with a smaller drop in speed. 
Superposing E B of Fig. 31 on E B in Fig. 52, the former 
would only reach to the small circle indicated on the line 
E B in Fig. 32. It is quite obvious that much more power 


can be obtained from a motor working under the conditions 
shown in Fig. 32 than from one working under those shown 
la Fig. 51, not only for this reason, but also because, as the 
load increases, A C approaches the phase of the motor field 
lastead of receding from ib. 

In Fig. 33 I have indicated what would tend to happen 
if the phase of the motor field were displaced in the opposite 
direction ; even ab no load the motor might come to a 
standstill or even tend to reverse ita direction of rotation. 
The conditions shown are, however, entirely fictitious, 
because E B could not be maintained at the value allotted 
to it in the diagram, and would drop very rapidly with 
the speed, thereby slightly improving matters, inasmuch as 
the motor would not go so far as to reverse, but would only 
run very slowly, much against its will, to the detriment of 
its commutator and taking a large current. All this sounds 
very gloomy, indeed, for the ordinary shunt induction 
motor, such, for instance, as the squirrel-cage motor, 


because it would seem at first sight that the conditions in 


Fig. 31 must necessarily prevail in such motors. Happily 
this is not the case, and in order to recognise this 
fact it is only necessary to study the no-load diagram of 
of an ordinary tranaformer. This is shown in Fig. 30, and 
the main point to be noted is that when the E.M.F. of self- 
induction, es, of the primary winding is large as compared 
with the E.M.F', er, representing the ohmic drop in that 
winding ; then the transformer field, T F, lags by more than 
90deg. behind the impressed E.M.F., E. In an ordinary 
transformer, with its almost perfect magnetic circuit, e s will 
be very small, but in the induction motor, for instance, this 
E.M.F. will be very considerably greater already on account 
of the necessary air-gap. Whereas in an ordinary $rans- 
former E will lead T F by practically 90deg., in an induc- 


tion motor it will lead TF by more than 90deg. ` Now, 
in the motor field axis of the shunt induction motor we 
have a transformer under no-load conditions, and the more the 
motor field lags behind the E M.F, ER, which is co-phasal 
with T F, the better will the motor be, not only as regards 
power factor, but also as regards output and efficiency. In 
this axis e r should be as small as possible, and e 5 as large as 
possible, also the greater the phase difference between I, 
and T F the better. I think I can say that this is the 
most vital point in the design of these motors. Conditions 
approaching those in Fig. 33 are absolutely to be avoided. 
The conditions in Fig. 31 are unsatisfactory, and what the 
designer must aim at is to approach the conditions shown 
in Fig. 52 as nearly as possible. I venture to think that 
the whole crux of the matter lies in the phase relation 
between E T and E B, and there is no other theory of 
which I am cognisaat which has brought out this most 
important fact. 

I will not press this point further at this juncture. A 
carefal study of these conditions must show everybody the 
farther interesting deductions which can ba derived there- 
from, and these, I hope, will be of some assistance to those 
who design such machines. For the sake of completeness 


I will, however, call attention to another point which must 


be taken into consideration. The conditions I have just 
described with regard to the motor field axis are practl- 
cally constant for all loads, since the excitation for a shunt 
motor is constant, and, therefore, the phase difference 
between TF and the motor field will be constant, but in 


E 


ET ET 
Fic, 36. Fic, 56. 


ealeulating the resultant phase difference between stator 
and current and the E.M.F., E, impressed on the stator, 
account must be taken of the fact that the phase relation 
between E and T F varies not only with the magnitude of 
the load but also with its nature. These conditions have 
been fully investigated for the ordinary transformer—for 
Instance, by Steinmetz, and aresetdown in his book “ Alternat- 
ing-Current Phenomena," p. 202. The phase of the impressed 
E.M.F., E, being constant, the phase of T F will have to 
vary, but the relative phase relation between T F and the 
motor field will be preserved. The phase variations I am 
referring to wlll ba exaggerated for the imperfect transformer 
with which we are dealing. ! 

I have said before that the phase relation between A C 
and ET varies with the load ; it is, therefore, not at once 
apparent that notwithstanding it is possible to obtain a 
nearly constant and high power factor for all loads and 
with a constant phase difference between E T and E B, 
The diagrams Figs. 54, 55, and 36 will, I trust, show how 
this can be achieved. The three diagrams show the effect 
of a constant secondary current of A C of varying phase 
on the phase difference between the resultant stator 
current, I, and the E M.F., E, for a constant stator no- 
load current, Ij. Even at no load there must be a certain 
armature current flowing in the rotor along the transformer 
axis in order to keep the motor in motion and supply the 
excitation for same ; it is obvious from these diagrams that 
A C must be a leading current if Iis to be even nearly 
co-phasal with E. It might be objected that at no load A C 
ought to be so small that even if it were leading E T by 
very much, it ought not to be able to bring I into phase 
with E. It must, however, be remembered that the more 
A C leads E T, the more it gets out of phase with the 
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motor was that facilities at that moment for carrying on tests 
came to an end, while there were difficulties in the way of 
getting it patented in America and Germany. The author, he 
said, had shown them that by clever design he had been able 
to get over sparking difficulties and to get good efficiencies. He 
had succeeded in solving in à remarkable way the combination of 
a compensated motor with motors giving an exceedingly good 
torque at starting and good efficiency. Byastroke of genius he 
had altered the phase of the motor field, which did not produce 


motor field, and consequently the more must A C increase 
notwithstanding that the torque required at no load remains 
constant. The result is that I not only decreases as the 
lead of A C over E T increases, but its phase comes into 
closer coincidence with E. These conditions at no load can 
be secured by choosing the phase relation between E T and 
E B, indicated in Fig. 32. We have seen that the phase of 


À C in that diagram approaches that of E T with increasing 
load. A glance at Fig. 56 will show that if the lead of 
AC is reduced, whilst at the same time its magnitude is 
increased, the phase relation of I to E will remain much 
the same. As a matter of fact, it will vary to a certain extent, 
but for all practical purposes this method of phase compensa- 
tion secures a phase difference between stator current and 
impressed E.M.F. which can be called constant, decreasing 
at first and then increasing with increasing load. It should 
also be noted that with this method of phase compensation 
the phase difference between E B and E T increases a little 
with decreasing speed, because E R decreases whilst the 
auxillary E.M.F. remains nearly constant. This, of course, 
is an advantage, and tends to improve the power factor at 
higher loads. It may sometimes be necessary to make I 
lead E at no load in order to obtain a high power factor 
at full load. These conditions are determined by the 
constants of the motor, and can be ascertained by 
calculation. 

I should like to add a few words about sparking. I 
have shown in my paper that the reactance voltage only 
need be considered under the normal running conditions of 
this motor. We may take it that, just as in the continuous- 
current machine, this voltage is in phase with the armature 
current, and can, therefore, be counteracted by the same 
means—? e., by the use of commutating poles. To be abso- 
lutely effective under all loads, these poles ought to carry 
widings disposed in series relation to the rotor currents, 
the commutation of which they are to assist. This would 
be inconvenient for many reasons, and in practice suffi- 
clently good results are obtained by making use of the 
corresponding stator current I. Commutating poles 
excited in this manner will not induce E.M.F.’s abso- 
lutely in phase with the reactance voltage, but this 
disparity of phase will decrease with increasing load, 
and it is at the heavier loads that their help is 
mostly needed. No kind of commutating coils will, 
however, help to reduce any tendency to spark at 
the moment of sparking starting, and at that particular 
stage nothing but a heavy armature current, weak motor 
field, and resistances between commutator segments and 
rotor winding, will be of the slightest use. Now the use 
of resistances between commutator and rotor winding is 
detrimental to the efficiency of these motors once they have 
attained their normal speed. We have, however, ready 
means ab hand for reducing this harmful influence to a 


negligible quantity by making use of the auxiliary revolv- 


ing short-circuits indicated in Figs, 12 and 13. It is, 
therefore, quite easy to construct this particular motor for 
very large sizes, being able at the same time to guarantee 
perfect commutation, In this, as in the many 
other respects already enumerated, it presents great 
advantages over other types of alternating-current motors. 


DISCUSSION. 


Mr. LugwEnLYN B. ATk1NsON thought the thanks of electrical 
engineers were due to Mr. Fynn for the success which he had 
obtained. The author had worked upon his experiments under 
considerable difficulties, and the new form of motor which he 
had described that evening was a veritable triumph. He thanked 
Mr. Fynn for the generous allusions which were made in the 
paper to his work, and was glad thatthe ideas and nomenclature 
on the general question of alternating-current motors had been 
adopted. Mr. Atkinson then described his own labours in that 
particular field, and remarked that, although Mr. Fynn’s experi- 
ments were carried on along parallel lines with his own, it was 
entirely: independent. One of the great difficulties with which 
‘the speaker had had to contend was that he could never 
get anyone to really interest themselves in this class of work. 
Edward Cowan and E. Still had worked a good deal with 
him, ,and in 1896 and 1897. there was placed upon the 
market a series induction motor with shunt circular brushes, 
the maximum power of which was 45 h.p., efficiency 
60-65 per cent., power factor 67-70 per cent., and 18lb. weight 
at 1ft. radius by way of torque. The reason for dropping this 


deteriorating effects, and which got over the variation of load. 


question. 
important bearing on power distribution and on tramway and 


He thought the author’s work would have an 


big railway electrifications. 

Mr. W. M. Morpey said he did not wish to discuss the 
theories put forward in the paper, but to say that he was 
enabled to confirm them by his own experiences in Switzerland. 
Mr. Fynn had gone a good way towards removing the reproach 
that alternating current could not do everything that was 
possible with direct current. The speaker then related some 
of his own experiences in testing these motors. A 6-h. p. motor 
run with fixed brushes under shunt motor conditions reached 
1,430 revolutions, with 95 power factor loaded to 12 h.p. ; 
loaded. to 10 h.p. the power factor reached 94, and the speed 
dropped only 100 revolutions. The only unfavourable point 
was the efficiency, which was as low as 66 to 67 per cent. 
Looking at the efficiency broadly, however, he considered that 
we ought to be thankful for what we had got. "The cost of the 
unit would be the deciding factor. He said the causes of low 
efficiencies were receiving attention, but pointed out none of 
the induction motors sold in this country had the good 
efficiencies which they ought to possess. A question, 
he said, which ought to be borne in mind was, ‘‘ what 
can be done to reduce the magnetising losses in the 
line?" There were two ways; one, by keeping densities 
low, which meant a larger machine, and the other by reducing 
the thickness of the iron. He advised the use of ‘Ol iron roll 
for this class of work. 

Mr. F. Creepy said he had also worked upon the production 


of a compensation shunt motor, and had tried to remove the 


difficulties encountered in the way that Mr. Fynn had. The 
figures given for starting the torque were similar to those 
obtained by himself. He wished to know why Mr. Fynn’s 
series motor gave a better starting torque than a properly- 
designed repulsion motor. Two points upon which he laid 
stress were that a compensation motor for small power required 
the simplest form of stator winding, and that the commutator 
must be of moderate diameter, and cannot have more than a 
certain number of brushes. He said that great liberties could 
be taken with commutation in a small motor. 

Mr. E. F. JENKINS, after congratulating the author, said 
more attention might be given to the starting of the motor, 
which had all the defects of a repulsion motor at starting. 
These defects existed in all motors. Mr. Fynn’s was no better 
than any other commutator motor at the time of starting. 

Mr. H. M. HosaRT said that an ordinary polyphase motor 
would have 84 per cent. efficiency on only 16 per cent. loss, and 
compared this with the tests made by Mr. Mordey. Until 
greater improvements were effected we would have to pay 
14 times the price we would have to pay for a continuous- 
current motor. The weight of the single-phase motor would be 
twice that of a continuous-current. motor. If higher efficiencies 
were obtained, it would go a long way towards removing the 
difficulties encountered. 

The AvurHoR, in his reply, admitted that in regard to 
efficiency single-phase motors stood behind continuous-current, 
and that at the moment they could not get over the difficulty ; 
but à good alternating-current machine should not be more 
than 4, 5, or 6 per cent. behind. Continuous-current machines 
could not be used under all conditions, therefore with only 5 per 
cent. less in efficiency they ought to be satisfied. He replied to 
the other points raised, and at the conclusion was accorded a 
vote of thanks on the motion of the CHuarrman (Mr. John 
Gavey). 


COAL TESTING.* 


BY JOHN HOLLIDAY, M LM.E, 
(Concluded from page 491.) 


Several points have to be observed in working with this 
instrument. The author of the present paper has found that 
with coals rich in hydro-carbons better results are obtained by 
increasing the proportion of oxygen mixture. Anthracite coals 
and coke are only burned with difficulty, and generally leave 
behind appreciable quantities of unburned carbon. The copper 
furnaces oxidise rapidly and require frequent renewal. 

Dr. F. Stohmann and Herr C. von Richenberg have developed 
the idea of the Lewis Thompson calorimeter, and have evolved 
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a reliable instrument, which, however, is so elaborated as to 
become a laboratory rather than a commercial instrument. 


A better instrument for the purposes of the steam user than 
any of those already mentioned is that designed by Prof. 
William Thompson, and first described by him in a paper 
read by him before the Society of Chemical Industry in 1896 
(Journal of the Society of Chemical Industry, 1886, vol. v., 
p. 581). The diving-bell arrangement of the Lewis Thompson 
is retained, but instead of deriving the oxygen necessa:y for 
combustion from solid salts mixed with the fuel, it is forced 
into the diving bell in the gaseous state and made to impinge 
on the glowing fuel. In W. Thompson's original insirument 
1 grm. of the fuel to be tested was placed in a small platinum 
crucible supported on a clay stand affixed to the metal base. 
The diving bell, of gl«ss, is attached to the metal base by spri: gs. 
Oxygen is supplied from an outside source to the copper tube, 
which fits loosely in the elongated stem of the diving bell, a 
water joint being made by a piece of good indiarubber tubing, 
which permits of the copper tube being raised or lowered in 
the diving bell without allowing water to enter the bell. The 
products of combustion and excess oxygen escape through the 
holes in the metal base, and the bubbles of gas as they rise 
through the water are broken up by wire screens, and the heat 
they contain is thoroughly transmitted to the water. The water 
is contained in a glass vessel, which is protected from draughts 
by a metal casing. The fuel is ignited by a small fuse, as in 
the Lewis Thompson instrument. Prof. Thompson uses 1 gem. 
of dry fuel and 2,000 grm. of water ; the heat capacity of his 
apparatus is equal to 72:8 grm. of water, so that a rise of 
ldeg. C. in the temperature of the water is equivalent to 
2,072:8 calories, or 5,751 thermal units, or that required to 
evaporate Ó'86lb. of water from and at 212deg. F. The 
thermometer is of open scale, each degree C. being about din. 
long and sub-divided into 10 or 20 parts. 

In making a test, the fuel, finely divided, rich coals 
being reduced to pass through a sieve of 50 meshes to the inch, 
and dry coals and coke through one of 60 or more meshes to 
the inch, is placed in the platinum crucible and the arch 
adjusted. The glass vessel is filled with the proper quantity 
of water;a 1,000 cubic centimetre flask with a mark in the 
neck is sufficiently accurate for the purpose of measurement. 
The diving bell and stand are allowed to stand in the water for 
a few minutes before the temperature is read, The diving bell 


is now taken out of the water and connected through a reducing. 


valve with the oxygen cylinder, the fuse is ignited, and the 
diving bell, stand, and crucible lowered into the water, a 
pressure of gas being maintained in the bell sufficient to exclude 
the water and support combustion. As combustion proceeds 
the end of the oxygen tube is gradually lowered, till at last, 
when all the volatile gases have been expelled and burnt, it is 
lowered right*into the crucible and moved about till all the 
carbon is consumed. When the last spark has died out the 
oxygen supply is shut off, and the pressure released ; water is 
thus admitted into the bell, and, after stirring, the final tempera- 
ture is taken. A second test should always be made for 
confirmation, and the results should not vary by more than 
2 per cent. _ 

The author has made several modifications of Prof, 
Thompson's instrument, with a view to rendering ib more 
self-contained and reliable in working. The outer metal case is 
replaced by a glass cylinder, which allows the progress of com- 
bustion to be watched, and the whole is mounted on a stand pro- 
vided with levelling screws and a support for the calorimeter 
thermometer, and a second thermometer to show the air 
temperature. A stirrup is affixed to the base, which allows the 
whole apparatus to be used as an agitator, and a bayonet joint 
is used to secure the bell to the base instead of springs. A stirrer 
fixed on the end of the oxygen pipe allows the fuel to be raked, 
so that none of it escapes contact with the stream of oxygen. 

Using Zgrm. of fuel the combustion lasts about 10 minutes, 
and in this time losses by radiation wouid be serious, being at 
the rate of about 0 02deg. C. per minute, but these losses are 
practically eliminated by having the temperature of water some 
ódeg. C. below atthe beginning of the experiment, and finishing 
with ib about the same amount above the temperature of the 
room, and even with this precaution some allowance for losses 
musb be made. In the author's instrument as exhibited the 
water usedis 2,000 grm. with a charge of coal of 2 grm., the heat 
capacity of the inner glass vessel, the diving bell metal parts, 
etc.,is 176 grm., sothat each degree Centigrade rise in tempera- 


ture is equivalent to s 1,0825 calories, or 1,948'5 thermal 


units. 

A number of experiments were with samples of the 
special consignment of Nixon’s Navigation coal used by the late 
Mr. B. Doukin, and Prof. Kennedy in their experiment gave 
the following results in degrees centigrade: 7°54, 7:29, 7°32, and 
1'ói—average, 7:58deg. ; and after making the necessary cor- 
rections ib was found that the rise of 7:58 gave as the value of 
the coal 15,149 thermal units, as compared with 15,405, the 

accepted value of the coal—a difference of 1:65 per cent., which, 


of course, includes all errors, most of which will tend to reduce 
the experimental result below the true value. The constant of 
this instrument is, therefore, 2,087 thermal units per degree C., 
and for convenience this is taken at 2,100. It must be remem- . 
bered that this figure gives the coal full credit for the latent 
heat of the aqueous vapour produced by the combustion of the 
hydrogen which is realised by condensation in the calorimeter, 
but which would escape with the products of combusiion in 
actual practice. A rather crade form of this instrament is on 
the market as the Houston calorimeter. 

An instrument which has recently found much favour is the . 
bomb calorimeter, originally invented by M. Berthellé:, and 
improved by M. Mahler. In this a new principle is employed. 
The fuel to be tested is carried on a platinum dish and enclosed 
in a steel bomb, into which is introduced at a high pressure 
sufficient oxygen gas for combustion. The bomb is inserted in 
water in the calorimeter, and fired by an electric spark. The 
products of combustion are allowed to escape through a coiled. 
tube closed by a tap, and it can be arranged to collect them for 
analysis. The apparatus gives good results in working, but 
requires delicate manipulation, and is necessarily expensive. 

In view of the extensive and extending use of gas-engines 
and producer gas, mention must be made of fhe Boys gas 
calorimeter, the apparatus prescribed by the Metropolitan gas 
referee for the calorific test of gas supplied in London. "This. 
apparatus, devised by Prof. C. V. Boys, was described by him in 
a paper read before the Royal Society on Dec. 7, 1905. The gas, 
measured by a test meter and regulated by a pendulum governor, 
is delivered to the pair of burners which are fixed in the base 
of the instrument. The burners are surrounded by a chimney 
which is encircled by a series of Clarkson tubes, these again by 
a ring of non-conducting material encircled by a second ring of 
Clarkson tubes, and ihe whole enclosed in a light metal casing 
which is an easy fit in the outer case ; in the cover of the case 
arethe waterinletstoand theexit from the Clarkson tubes through 
which the cooling water circulates. The air supply is through 
holes in the base ; the products of combustion pass through the 
chimney into the lower part of the water outlet casting and 
over the Clarkson tubes to the gas outlet. The water supply is 
maintained at constant pressure, and the quantity used is 
measured, as is also the quantity of water condensed, for which 
the necessary correction is made in calculating the results. 

Other fairly well-known gas calorimeters are the Simmance, 
Abady, and Junker calorimeters. 

The selection and preparation of a sample of coal for test or. 
analysis is à matter of the first importance. In dealing with a 
small sample, such as might, perhaps, be received by post or 
taken in the course of a boiler experiment, the following course 
is recommended: The sample is spread out on a clean metal 
plate, and all the larger lumps reduced to the size of peas. The 
whole is then well mixed, and spread out over the plate and 
divided by cross lines into four equal portions. Two alternate 
sections of these are retained and two rejected. The retained 
portions are then put into a sieve of about eight meshes to the 
linear inch, and all the lumps that will not pass through the 
sieve are broken down to do so. The process of mixing and 
halving continues till a sample of about loz. is left. This is 
reduced by grinding in a mortar till it all passes through a sleve 
of 30 meshes to the linear inch. If the fuel is an anthracite 
coal or coke, it is necessary to pass it through a still finer 
sieve of, say, 60 meshes to the inch before burning it in the 
calorimeter. The sample of about 10 grm. is then put into a 
drying bottle, weighed, and dried ata temperature not exceeding 
220deg. F., the process being continued till no further alteration 
in weight is found. The weight lost will give the moisture in 
the fuel as received. A portion of the sample, oneto two grammes, 
is then weighed in a porcelain crucible and burned to destruc- 
tion in a muffle furnace, and the remaining weight gives the ash ` 
or incombustible in the coal. The calorimeter samples 
are then taken from the drying bottle, which should be 
kept well stoppered to prevent oxidation of the coal, 
which is sometimes active with coal in a finely divided state. 
The importance of careful sampling cannot be too much 
emphasised, and no analysis or calorific determination should 
be accepted unless evidence is forthcoming that this point has 
been properly observed. , : 

There is another method of testing coal whieh will appeal to 
every steam user—viz., the actual test in the boiler. We are. 
accustomed to make tests of our boilers to determine their 
efficlency, generally for that purpose using a fuel of well-known 
quality. In testing coal, a boiler of known efficiency. tried under 
standard conditions with different fuels will give results which, 
if not actually determinative of the actual values of the fuels, will. 
give comparative results of the highest possible value. Where 
a considerable number of boilers are employed and the demand 
for steam is large, one boiler van be used as the standard test 
boiler, and tha work regulated so that standard conditions may 
be maintained for each class of fuel. The usual precautions in 
making a boiler trial must be observed ; no test of less than 
eight hours' duration should be accepted, and every care taken. 
to ensure that the quantity of fuel on the fires is the same at 
the close as ib was at the commencement of the test. It would 
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be superfluous here to enter into all the details of a boiler test, 
and reference is made to the report of the Committee on Steam 
Engine and Boiler Trials which appears in vol. cl., 1901-2, of 
the Proceedings of the Institution of Civil Engineers, which 
deals very fully with the subject. In this way every steam user 
can have a fuel-testing station in his account. | 
. Let us now consider in what respects other than its calorific 
power the value of coal varies. First, as regards size, it is 
well known that the slack or dust from any coal commands but 
a small price compared with that of the large coal produced 
with it. The variation in calorific power may be very slight, 
but it is generally found that at the pit’s mouth large coal, 
which will pass over a screen of 2in. mesh, will command nearly 
double the price of the coal that passes through the screen, and 
in some cases the difference is much greater. This difference is 
mainly due to the fact. that small coal does not burn well in 
ordinary furnaces with fixed bars. The small particles of coal 
soon close up the airways between the bars, and a fair rate of 
combustion cannot be maintained. With the blocking of the 
airways the bars soon miss the cooling effect of the air passing 
over them, and get overheated and sometimes melted down. 
The difficulty is met by the use of mechanical stokers, rocking 
" bars, etc., of which the number and variety is legion. They 
depend for their commercial success largely on their ability to 
evolve the heat contained in the small coal or slack as efficiently 
as the heat would be evolved in a plain hand-fired furnace with 
the large coal from which the slack might have been produced. 
Small coal is also successfully burned in fixed grates of special 
construction in which the bars are artificially cooled by water, 
as in Pinét’s furnace, or by the use of a steam jet with special 
bars, as in Meldrum’s furnace. The late Mr. Bryan Donkin 
was a strong advocate of the use of small coals, and was fond 
of quoting cases in which the fuel bills had been reduced from 
50 to 90 per cent. by the use of dust and refuse fuels, but he 
did not always make a fair allowance for the increase in the 
other expenses of raising steam, which have a nasty trick of 
knocking the gilt off the gingerbread of such economies. The 
fact, however, remains that small coals are generally of a much 
higher calorific value as compared with large coal than the 
respective prices would lead one to expect, and it is to the 
advantage of the steam user to make use of such fuels whenever 
he can do so. 
The character of the clinker formed, the comparative smoke- 
lessness, are amongst the features to be considered when com- 
paring one coal with another, and the testing of different coals 
in a standard boiler under standard conditions is, perhaps, the 
only reliable method of arriving at a decision on such points. 
It is often necessary and generally advisable to stock con- 
siderable quantities of coal as a provision against a possible 
stoppage of the usual supplies from strikes, breakdowns of 
colliery and carrying plant, etc., and for such a purpose some 
coals are greatly superior to others. Coals with which there 
is present a large quantity of slack, particularly if there is much 
. pyrites, are liable to heat and to become ignited, and even if 

the heap is not ignited the coal deteriorates rapidly. The com- 
bined action of air and moisture is very injurious, and much 
interest is attached to the experiments of the British Admiralty 
in storing Welsh coal under water. These experiments are 
justified by the facb that recovered portions of the cargoes of 
two sunken colliers showed surprisingly good results when 
tested after many months’ immersion. The coals which seem 
to best resist the action of the weather are those which, like 
Scotch splint, are of a slaty nature. These, if properly stacked, 
with well-built walls 8ft. to 10ft. in height, can be kept for 
10 or more years with a loss in calorific power of not more than 
12 per cent., most of which probably takes place in the first 
few months, 

There is a further property of coal which materially affects its 
value for the purpose of steam raising—that is, the speed at 
which it can be burned, or the rate at which it can be made to 
yield the energy stored in it. Horse-power expresses the rate 
at which work is done, and, other conditions being equal, the 
horse-power varies with the speed, and it seems only reasonable 
to allow some merit to a fuel which on a given expenditure for 
current and capital charges will efficiently evolve its latent 
energy in a comparatively short time. Where boiler power is 
inadequate it is possible that the adoption of a quicker burning 
fuel may prevent or postpone the expenditure of capital on 
additional boilers, or in a large installation may, by reducing 
the number of boilers to be kept in work, either increase the 
margin of space or reduce the size of the installation, and thus 
keep down capital expenditure. A due appreciation of this feature 
will possibly justify the steam used in being satisfied with 
something less than the highest economy as represented by the 
amount of steam produced per pound of fuel. Take, for 
example, an installation of, say, five large boilers, éach capable 
ot producing 10,0001b. of steam per hour to meet a total maximum 
demand of about 55,000Ib. of steam per hour, and an average 
demand of 15,000, requiring four boilers to be under steam and 
one off for cleaning and repairs, The capital cost of such an 
installation would be, perhaps, £10,000, say £2,000 per boiler 
fully equipped, with buildings, foundations, etc. 
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To meet a maximum demand for steam of 36,0001b. per 
hour and an average demand of 15,000lb. an evaporation of 
8'3lb. of steam per pound of coal is obtained with a certain coal 
which costs 133. 6d. per ton. With this the costs per annum 
would be : 


15,000 x 24 x 865 = 6,666 tons ab 153, Os us. eseese nes ot 2. = 84,500 
8:8 x 2,240 | 
Allow 10 per cent, for standing lcsses .... mss ess —.. ———— = 450 
| 4,950 
Working experses, 12 per cent, of coal s.es nus wo oos ooe o o t ce sms een 594 
Interest on £10,000 at 5 per cent. ses. ses ems oms omt è mo >o o mt t e e eme =e 500 
Maintenance and depreciation at 5 per cent, —buildings, 25 per 
cent,, boilers 74 per cent, seem eese meme 500 
Rates, eo, cesses eem neret ent net see ten ees eee rmm nme 150 
Superintendence e.. e e= em oe EPE EEE E OG . 200 
Totel cost per annum for 151,400 0001b, of steam —.-..—.— -..- £6 834 


=10'493s, pər 10,0001b. =siy, 101, 6d. per 10,0001b, steam. 


Now, assume that there is an increased demand for steam 
which at the peak of the load exceeds the output of the boilers 
and there is available a quicker burning coal which will give 
more steam per hour at a lower evaporative efficiency, the 
price of the coal being 15s. 64. as before. Then if 17,0001b. per 
hour be the average demand for steam and 8'6 the evaporation, 
we get 


17.000 x 24 x 365 L 7,732 tone cientes . £5,218 
86x 2,240 

Allow 10 per cent. for standing losses ...—..— emm 522 

5,740 
Working expenses, 12 per cent, of coal as b fore .......- e... 689 
Iaterest, as before... ses vm om o ma o ma mmm concen emn 500 
Maintenance and depreciation, as before ......... o m o o s me + = ...4. 000 
hates 88 bolora dsrin em tere ereds er eos erent mn . 159 
Superintendence, a8 before..........—... "———— delice '— . A 2200 
Total cost per annum for 148,920,0001b. st am .—........—.— MEAT 


—10'448s, per 10,0001b. steam, ssy, 103. £41. per 10,0001b. s:eam. 


An actual saving of two-thirds of a penny per 10,000lb. of 
steam. Now, suppose that, instead of changing the coal, another 
boiler had been put down, and assuming that this were done at 
the original cost per unit and the original coal retained, then 


17 000 x 24 x 565.5 555 tons ab 18s, 6d. cire „=.= = £5,100 
8:8 x 2,240 

Allow 10 per cent. fcr standing losses... eene . 9510 

5,610 
Working expenses, 12 per cent, of coal as before ..... ... (oda i d 615 
Interest, 5 per cent, on £12,000 ........ Mer DUNS . $6000 
Maintenance and depreciation, 5 per cent, on £12,000 ........ 600 
Rates, 14 per cent, on £12 000...... emer m 180 


Sup2rintendence ....... 2Co 
Total cost per annum for 148,920,000ib, of steam..........—.—.... £7,865 
— 10:565, for 10,0001b. of steam, say 10a. C2 t. per 10,0001b. 


The saving per annum by changing the coal is thus 7,865 
— 7,779 = £84. ! 

Let us now refer back this point of acceleration to the main 
question of coal testing, and endeavour to express in terms of 
the purchase price this feature, the advantage of which has 
been demonstrated above. The standard boiler again comes 
into play, and the original coal in an eight hours’ test run has 
given us an evaporation of 9,500lb. of steam per hour at the 
rate of 9'2lb. of steam per pound of coal, the price being 15s. 6d. 


6-9 s 99€ 0 Od o9 o 0€ 0 ORO 9 Ord 9-050 P. EDO 0 mE O ERE 0 904 o Ort 6 m4 pot v Oe © OP) yot 


per ton. Then the cost of coal per 10,0001b. of steam will be 
TO CIS ROBUR. nod. acier 
2,240 x 9-2 


The competing coal in a similar test gives 8'0lb. of steam per 
pound of fuel at the rate of 10,000lb. of steam per hour, the 
price being again 13s. 6d. per ton. Then the cost of coal per 
10,0001b. of steam will be 

10,000 x 15'5 _ 677s. 
2,240 x 8:9 
Correcting (1) for speed in proportion to the work done on a 
basis of 10,0001b. of steam per boiler, we get 
6:55 x 1,000 
—— — 06:894 . (ð 
9,500 6) 
Whilst the swifter coal, having reached the standard duty, its 
cost per 10,0001b. steam is unchanged : 
6°77 x 10,000 
Ecc eee de 
10,000 
howing an advantage in favour of the swifter coal of O'l12s. 
per 10,0001b. steam, or, say, 0°25s. per ton = ód. per ton ; or 
£33. 6s. on a consumption of 6,666 tons, thus showing that 


under the conditions assumed the method of correcting the 
ascertained cost of fuel to evaporate a standard quantity inversely 
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In the ratio of the work done gives reliable results within limits 
that are probably very restricted. 

This view of the relative value of different coals will probably 
be of interest to those to whom the question of forcing boilers 
is of special importance. Of course, the same method of 
analysis is applicable to any alteration, such as the application 
of forced draught, increased chimney draught, etc., and the 
approximate method of calculation last given seems to give a 
fair idea of the monetary value of such changes, provided always 
& strict limit is observed in the range of its application. 


Tn conclusion, the following general rules may be enunciated 
as applicable to coal testing : (1) Be satisfied that the sample 
examined absolutely represents the bulk. (2) Be as sure of 
the results of the examination as if you had made all the 
determinations yourself. (3) In comparing results, leave a fair 
margin for variations, personal equation, and other variables. 

The following clause for insertion in a specification or tender 
form may be of use: ‘‘ The coal shall be delivered in a reason- 
ably dry state, free from stones, dirt, and fine slack, and shall 
contaln on delivery — per cent. of large, which shall be that 


retained on a metal screen of — meshes to the linear foot, and | 


shall develop when tested in a —— calorimeter not less than — 
thermal units per pound of the dry coal, and shall leave not 
more than — per cent. of incombustible matter when completely 
burned in a muffle furnace." l 


PM 


NOTE ON THE ROTATING ELECTRIC STEEL 
FURNACE IN THE ARTILLERY CONSTRUC- 
TION WORKS, TURIN.* 


BY ERNESTO STASSANO, 


The furnace described in this note, and illustrated in the 
accompanying photograph, is one of the three, of 1,000 h p, 
200 h.p, and 100 h.p. capacity respectively, which the 
" Forni Termoelottrici Stassano " Company is installing at 
Turin in the Artillery Construction Works of the Italian 
War Office. The works are expected to be in a sta'e of 
complete activity during the coming spring. The farnace 
absorbs 140 kw. electric energy between the electrodes, 
the eurrent being a rotary one with 80 volts between each 
phase. The furnace is principally used for refining pig 
iron and smelting scrap. | 

The charge is usually made up as follows: (1) 200 kilos 
of pig-iron turnings mixed with sufficient ore to supply the 
oxygen necessary for removing the impurities of the pig 
iron, and with the required proportion of lime for the slag ; 
(2) 200 to 300 kilos of iron and steel scrap ; (3) some ferro- 
silicon and ferro-manganese in the ordinary proportion to 
deoxidise the charge and to introduce the required amount 
of manganese. 

The product ordinarily made is steel to be used for 


artillery projectiles, containing 0*5 to 0*4 per cent. carbon, 


1:2 to 1'5 per cent. manganese, and 0°03 to 0°04 per cent. 
* Paper read before the Faraday Society on April 10, 


USE e 


The Stassano Electrio Furnace. 


phosphorus. When necessary, however, other types of steel, 
soft or hard, can easily be made. Samples taken from pro- 
jectiles made as above give, on the average, the following as 
the results of tests of tensile strength : 

Breaking Stress —90 to 95 kilos per square millimetre 
(57 to 60 tons per square inch). 

Percentage Expansion —14 to 12 on a length of 150mm. | 
The loss in the weight of the metal during the smelting is 
almost nothing. The consumption of electrodes is always 
under five kilos per ton of steel. The consumption of 
electric energy varies between 1°1 and 1°3 kilowatt-hours 
per kilo of steel produced. The cost for renewing the 


| refractory covering of the furnace is about 10fr. per ton 


of metal made. The average durability of a refractory 
covering of good quality is about 30 days. The daily yield 


| of the furnace (24 hours) is 2,400 kilos, equivalent to 


1:4 kilos per kilowatt-hour, 
working of such a furnace. 

As already stated, the three furnaces will mostly be 
used for refining pig iron and melting scrap. But it is 
also intended to demonstrate the commercial possibility of 
making iron and steel'in one operation direct from the 


Six men are required for the 


as 


ore—an operation which 1s, in fact, the essential and charac- 
terlatic feature of the writer's process. 


FORTHCOMING EVENTS. 


Society of Arts.—Monday, April 23, at 8 p.m., Cantor lecture, 
"Ivory," by Mr. Alfred Maskell. (Lecture I.) 

Society of Arts.—Wednesiay, April 25, at 8 p.m., ordinary meet- 
ing, 'The Production and Oollection of Picture Postoards,” by 
Mr. Frederic T. Corkett. 

Institution of Electrical Engineers (Birmingham Local 
Section).— Wednesday, April 25, at 7.30 p.m., '' The Testing of 
Tcansformers and Transformer Materials,” by Dr. D. K. Morris 
and Mr. C. A. Lister; ''A Simple Method of Meesuring High 
Voltages,” by Mr. E, A. Watson. 

Society of Arts.— Thursday, April 26, at 4.50 p.m, (Indian Section), 
'' Beistan—Paat and Present," by Colonel Arthur Henry McMahon, 
C.8.I. 

Tramways and Light Railways Association,-—Thursday, April 26, 
at 8 p.m., at the Lecture-room, Society of Arte, '' All-Steel Oars,” 
by Mr. G. H. Sheffield. 

Iostitution of Mechanical Eugiueers.—Thursday, April 26, anni- 
versary dinner at the Hotel Cecil, s 

Institution of Mechanical  Eogineers.—Friday, April 27, 
"Petroleum Fuel in Lccomotives on the Tehuantepec National 
Rsilroad of Mexico,” by Mr. Louis Greaven, Buenos Ayres. 

Society of Arts.—Monday. April 30, at 8 p.m., Oantor lecture, 
“Ivory,” by Mr. Alfred Maskell. (Lecture II.) | 

Tramways and Light Railways Association, —Monday, April 30, 
visit to Charing Oros, Euston, and Hampstead Railway, Meet 
at Charing Crose Station forecourt, 5 p.m. 


THE 


.. THE ELECTRICAL ENGINEER, APRIL 13, 1906. 


ELECTRICAL ENGINEER. 


. Published every Friday: 


Price Threepenee; Post Free, Threepence Halfpenny 


Editorial and Publishing Offices: 
139-140, SALISBURY COURT, FLEET STREET, 
| | LONDON, E.C. 

Telephone No. 12278 Central. 


CONTENTS. 


orm 505 
The Lergest Sub-Station in 
"-^Ahe World. ssaccvenssscuscsss 
Acceleration and Accelero- 
MOTORS Lus wet sen e es o unter dt causes ORO 
A New Single-Phase Oom- 
mutator Motor ......—...... 516 
Coal Testing ......—..—-—..—.... 518 
Notes on the Rotating Electric . 
Steel Furnace in the. 
Artillery Construction 
Works, Turin....—..—.......... 921 
Forthcoming Events............ 521 
^ Motors v, Trams .—...-....—— 522 
Correspondence se» e.s sesemon O25 
Exterior Lighting by Mercury- 
Vapour Lamps ............« 
The Field of the 
Tramway and 
Omnibus ............. 


510 


sessa D24 
Electric 

Motor 
icena DOO 


Parisian Inventors’ Academy 525 

Economic Oonsiderations in 
the Employment of Storage 
Batteries ........ eese vee 020 

Legal Intelligence... .e nm nm 582 


Companies’ Meetings and 
Reports ........... €—— 555 
New Companies Registered... 554 
Personal masmi. noson en en oms sosse GOO 
QOontraets for Electrical 
Supplies mese sm om n m — — 535 


Business Notes .—....—.—....-. 556 
Provisional Patents, 1906 W. 538 
Companies’ Stock and Share 


Digi 5 oe es iim ere Cai, Rp enr idi 589 
Traffic Returns merma mar en oe 540 
Supplement : 


Technical Problems, with 
Solutions by Practical 
Men * 9.9 9-OU* e.n Doete 9 at 2 Ot OE 9 ^6 57 


TO CORRESPONDENTS. 

All Rights Reserved. Secretaries and Managers of Companies 
are invited to furnish Notices of Meetings, Issues of New 
Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 


interesting to our readers. 


Inventors are informed that 


any account of their inventions submitted to us will 
receive our best consideration. 


All communications intended for the Editor should be addressed 
C. H. W. Bidas, 189-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communicalions will not be 


noticed, 


TO ADVERTISERS. 
Advertisements should be addressed to the Publisher, 189-140 
Salisbury Court, Fleet Street, E.C., and should reach him 


nol later than noon of Thursday, Special Terms for | 


6 series can be arranged on application, 


SITUATIONS WANTED will be charged at three words for 
One Penny (prepaid and net), with a minimum eharge 


of Sixpence, 


" TO SUBSCRIBERS. 

` Tur ELROTRICAL ENGINEER" can be had by Order from 
any Newsagent in Town or Country, and at the various 
Railway Stations; or ib can, if preferred, be supplied 
direct from the Office on the following terms : 


United Kingdom ma me oe san mn 38, 
Other Places... Ds. 


5 months. 


6 months, 12 montha, 
d. — 6s, 6d, — 13s, 0d. 
6d, — 10s 6d, -— 2991s Od, 


Post Free, Payable in Advance.) 


Cheques, Post Office and Postal Orders for Subscription | 
Should be 


and Advertisements 


made payable to 


C. H. W. Bidas, 139-140, Salisbury Court, Fleet 
Sirect, London and be crossed “ Union Bank,” 


| be serious. 
| electric traction, but, like Mr. Manville, if motor traction 


| buses are concerned from estimated results. 
| even though given by the most prominent expert in the 


MOTORS v. TRAMS. | 
The excellent paper by Mr, Manville read and discussed 


| before the Automobile Club comes at an opportune moment, 


and opens out a field for the further discussion of a very 


| important subject. During the next few years such papers 
| will be multiplied a hundredfold, but only time will prove 


the final result. Electrical tramways have an advantage 


| over motor ’buses in that they were inaugurated some 


years in advance, but the competition is seen and felt to 
We ought to be out-and-out advocates for 


of another kind is really to the advantage of the com- 


| munity generally, such advocacy must give way to utility. 


At the present juncture it may be of the greatest 
advantage to enlarge upon the text of Mr. Manville’s 
discourse, for it is of no service to the electrical industry to 


| ignore points that may in the long run be effective in 


the competition. Then only casually does Mr. Manville 
consider the community outside the users of trams or motor 
‘buses, and that is one of the weakest points in the future 
of tramways. There is a travelling and a non-travelling 
public. The economic result of methods of locomotion is 
determined by the consideration which kind of locomotion 
i3 best on the whole, not which is cheapest for the part. 
It may easily be suggested that electric tramways, though 
offering facilities for cheaper and more rapid movement 
from one set point to another set point, do in reality retard 
other vehicles, and the acceleration in one direction is not 
enough to recoup the community for retardation in 
another direction. It will be seen from the reproduc- 
tion of Mr. Manville’s paper in another column that 
he considers the problem under two main considera- 
tions, and to those we would add the third—the most 
economical system to the community as a whole. It 
is Impossible at the present time to even approximately 
determine this economic value. Why this impossibility 


| will be quite clear after a slight consideration of the present 


position of affairs. Mr, Garcke in his articles in the Times 
supplement on “The British Electrical Industry” has 
some remarks pertinent to this question. Comparing 
prices in 1895 and 1905 he says, “the average prices per 
unit obtained were 5'7d. and 2'7d. respectively.” Thus 
prices at the end of a period of ten years are halved. What 
is going to be the result of costs of motor omnibuses after 
an experimental period of ten years? The point Mr. 
Manville and those who follow him should consider is not 
the cost of electric traction now with motor traction now, 
but the cost of one as compared with the other, say, five or 
ten years hence. To use that oft-used phrase, motor traction 
is in its Infancy, while electric traction has passed that 
stage; and while it is almost certain the costs of the latter 


| will be very largely reduced, it is almost as certain that 


the costs of the latter are fast reaching their lowest limit! 


| Mr. Manville’s figures for comparison are taken, so far as 


electric traction is concerned, from the actual results obtained 
by Mr. Mawbey at Leicester, and so far as motor omni- 
The latter, 


country, cannot have the same value as the former, hence 


| we must all be prepared to accept considerable and possibly 
| vital changes in such estimates, Even with these comparisons 


it is seen that the economy of the motor at low car mileages 
is better than that of electrical traction. The actual 
results achieved at Leicester are exceedingly interesting, and, 
accepting Mr. Manville’s figures, this installation should in 
the future show even better results. The total cost of 
operation, repairs, and maintenance was 4'583d. per car 
mile run, the average receipt 7°866d. Adding interest and 


| sinking fund to costs, we get 7°059d. per car mile; and 


again adding future extra costs, we get a final result 
estimated for all costs as 7°693d., which with present 
receipts leaves a margin to the good. But we differ in à 
way with Mr. Manville’s increased costs, thinking that 
really certain renewals already paid for by the sinking 
fund should not be charged to revenue, but to capital. 
The ultimate result of Mr. Manville’s scheme is to leave 
the undertaking in thorough working order, but without 
a capital account at all. This is exceedingly good 
for the undertaker, but in the long run will lead 
to a reduction of fares and a future generation—if 
motors are not successfal competitors—getting a great 
advantage over the earlier using generations. As our 
readers will be able to see the tabulation of advantages and 
disadvantages of both systems, it is needless for us to enter 
into detail, except to say that probably very different values 
will be given by different readers to the several items, and 
that some of the disadvantages of the one system will be 
altered with the lapse of time. The original railway 
carriages were merely adaptations of coaches, while the 
present noisy, stinking motor ‘buses are merely adaptations 
of horse vehicles. Still, in this we are in the beginning 
of things. 


CORRESPONDENCE. 


t One man's word is no man’s word, 
Justice needs that both be heard.” 


ARMATURE REACTION. 


. SIR, —I trust it is not too late to redirect your attention 
to Mr. Wal/'s interesting letter of a few weeks ago showing 
that the magnetic neutral axis of a dynamo moves forward 
as the brushes are being shifted, reaches a stationary posi- 
tion, and then returns towards its previous position. I 
is rather remarkable that at about the same time, at 
a meeting of the Neweastle Section of the Institution of 
Electrical Engineers, Prof. Thornton, who was reading a 
paper, noted the same effect, or, rather, part of it. The 
paper appears in your issues of March 9 and 16, 1906. On 
p. 383 of the latter issue is given in Fig. 24 an imitation of 
armature reaction. I will quote Dr. Thornton’s words : 
The centre line of the interpolar induction has moved in 
the wrong direction. In practice this is no doubt compen- 
sated by the change in density in the poles, but it indicates 
that movement of the brushes is more a question of finding 
a reversing field than of following the neutrai line.” 
In a side explanation, Dr. Thornton said that, although 
the result he had obtained was no doubt quite correct, 
he could not account for it. In the subsequent discus- 
sion the idea seemed to be prevalent that something 
was wrong, and one speaker suggested that the tapering 
alr-gap was the cause of the effect noted. There is no 
doubt, bowever, that Dr. Thornton’s experimental results 
confirm Mr. Wall’s theoretical results, and that it is possible 
for the magnetic neutral axis to move backwards whilst 
the brushes are shifted forwards.— Yours, etc., 
Ernest P. HOLtis, 
73, Park-avenue, Whitley Bay. 


RE MOTOR STARTERS, 


Sig,—It has come to our knowledge that a rumour is 
current to the effect that we are having a certain number 
of our motor starters made by outside firms, as we are 
unable at the present time to deal with the quantity of 
orders in hand. It is true that we are called upon to 
supply a very large and rapidly increasing demand for our 
motor starter, and we are very busy in consequence, and 
have considerable extensions to our works in progress, 
but there is no truth in the rumour that we are 
putting some of our motor starter work in the hands 
of outside firms, and we would esteem it a favour if you 
would contradict this part of the rumour by a short 
notice in your columns. We may say that some of our 
clients, bearing in mind the trouble they have experienced 
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with starters made by other firms, are extremely anxious 
to assure themselves that when they order a Reyrolle 
starter they obtain an article made entirely at our works. 
You will, therefore, see that the erroneous rumour may be 
injurious to our business if not immediately contradicted, 
and we hope to have your kind assistance in this direc- 
tion.— Yours, etz., A. REYROLLE AND Co., LIMITED, 


Hebburn-on-Tyne, April 6, 1906. 


SERIES WOUND v. SHUNT-WOUND MOTORS. 


Siz —As I was first-place contributor to question No. 849 
in your issue of March 23 I take it I am the third contributor 
" F. J " refers to. 

I have earefully gone through my notes and also the 
actual publication and I fail to find that I carried such an 
impression or made a statement “ That the load on a motor- 
driven fan is decreased by increasing the outlet or opening 
up the dampers." 

I may add that the remarks I have made are the outcome 
of actual practical tests, and if I have made any error I 
shall be pleased to have it pointed out to me.—Yours, etc, 

JNO, Wm. WARR, 


PARISIAN INVENTORS’ ACADEMY. 


This worthy institution is scattering diplomas and gold 
medals (gilded) on inventors in this country. The object 
of the distribution is evidently to increase the “ Entente 
Cordiale” between the two nations. The appreciation of 
the academy is not, however, confined to Inventors in the 
United Kingdom. Thus Captain John Uster, of Americs, 
received a medal in 1899, and wrote the “certificat” 
reproduced below. This reads: 


Captain John Uster, Paterson, New Jersey, 
U. St. of Ameriea, 
April 3rd 1899. 

Dear Sir : Almost respectfally I beg you, kindly to accept 
the following Lines as Testimony from me, in regard of 
yourself and the worthy ‘ Académie Parisienne des 
Inventeurs ", 

In 1891, I had the pleasure to git acquainted with your 
Academie ;—And since, always was in friendly and often 
very business like Corerpondence with you as President of 
the Academie ;— I confirm her with Pieasure that the 
Academie hava me, as Inventor, promoted to the Rand of 
a Honorary Member of said Institution. 

The Academie Parisienne des Inventeurs should be 
recognised as the almost worthy and best one in the whole 
World ! — Indeed i dont testify so in acount of have geting 
acquainted to the Academie once, either is and in acount of 
having received Gold, Medal and Diplom, o no, it is not the 
Goldmedal make me testify so, no matter how proud I am 
about’m, a great deal more was the Inspiration I have 
received there, I was in a short time quiet an other Man, 
as i was befor, I could say the Academie did (in 1891) lay 
the Cornestone for my Luck afterwards for Lifetime Once 
a Member of the Academie, the friendly Acting of the 
Members towards any Inventors will make them improving 
from Day to Day, the wouldnt let any one doe like the 
Grandfathers did 50 years ago, o no the want to see any 
men smarter next morning as the was he Day before indeed 
exactly so was with myself, the so striekty and lawfull 
Acting of the Academie towards me was jast licke a Spring 
put in to my whole Body, with nearly the same Effect like 
a Spur In the Priders Heel towards the Horse. — As i said 
before: It was the Inspiration, received from your Self and 
the Academie, that I git up to the point where i am now, 
only for this i might would not be in Possession of two 
other Gold, Medals from the Exhibition at Paris, in 1897, 
because 1 may was not able to have any Invention to place 
there — nothing to say about, that i am able to bring 4 
other new Inventions to the Exhibition next year 1900. 

Now 3 Cheers for the Academie! And my Sincerely 
thank for all the Goodness of you all. 

Gentlemen, very respectfully, 
yours truly, Friend and College : 
Captain JoHN UsTER Paterson, New Jersey. 
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That the writers warmth of feeling got well ahead of 


his grammar is not surprising, whén we learn that Scotch- 


men also have sent “certificats” after receipt of gold 
medals and diplomas. "Thus on May 8, 1899, an Edinburgh 
engineer, whose name we withhold, wrote aa follows : 


Dear Sirs: Re, “Emphatic Warning to Inventors."— 
While thanking you for the interest shown on my behalf, 
I may say, that I wass quite oware of cristicismes being 
heaped upon the “French Society” or Academy of 
“ Parisian Inventors,” by a certain portion of the press, 
some time ago. Bat on enquiry regarding the Institution, 
Viz.—*'' Parisian Academy of Inventors," that as conferred 
on me the title of Member, with Diploma and Medal,— 
which I am sure is quite equal, if not superior, to anything 
we award on this side of the Channel.—I received certifi- 
cates from most honourable Frenchmenn- Englishmenn and 
Americans, who are connected with it; and I feel sure, the 
recipients of its honours get value for their money.—The 
president is a Civil Engineer, who is exceedingly well 
versed by his experience in examining patents, and the 
perusal of Counterfeits, to know wheter a patent is clever 
or otherwise.—I think your “Article” must therefore 
apply to some other "French Society,” as there is not, so 
far as I know, one of your strictures, applicable to the 
institution in question.— You should look into this matter, 
before sending this copy to inventors who may be similarly 
situated, as myself. Iam yourstruly, —— 


It is obvious that this Scotchman was also deeply moved, 
as his accent pervades the letter. 

One of our friends who had the temerity to take out 
a patent recently is now offered a medal on the following 
terms : 

Paris (date of postage), 
Mr. X Y Z, Inventor. 

We beg to inform you that after the Patenting of your 
invention our Iastitution has conferred upon you the title 
of Member of the Academy with award of the first class 
diploma and the great gold medal (Gilded). 

This honourable title will be of no expence to you, but if 
you are desirous to receive the medal and diploma, you 
would have to sent us a Post money order of ten dollars, 
or 2 Pounds St. to cover admission taxes freight, etc, and 
we shall send both well packed and free of charge to your 
address. 

Trusting that our invitation will be favourably received, 
we are at your disposition for all further informations, and 

We remain, Sir, your obedient servant, 
H. E. BOETTCHER, Director, 
14, Boulevard St. Martin, 
Patent Engineer. 


We are sure that if our friend can raise the 2 Pounds 
St. we shall see him wearing this medal at the June 
conferences of the institution. Here, again, we omit the 
name of the blushing recipient of these gratuitous 
honours. 


EXTERIOR LIGHTING BY MERCURY - VAPOUR 
LAMPS. 


The first installation of Cooper Hewitt mercury-vapour 
lamps for exterior lighting in this country is now to be 
seen outside the Tribune offices in Bouverie-street, E.C. 
The six lamps installed are each of 800 c.p., enclosed in a 
specially-designed weatherproof lantern, and give a brilliant 
mauve light, which illuminates the large building with 
startling distinctness, and arouses considerable interest 
among the busy workers of Fleet street. The lamps do not 
differ from the ordinary form now used extensively for 
indoor lighting. They are 45in. long by lin. in diameter, 
and work on a 200-volt direct-current circuit. It will 
be remembered that they are started by tilting the 
tube so that the mercury flows from one electrode 
to the other in a small stream. The metallic mercury 
momentarily connects the two electrodes, and as 
the stream breaks an are is formed, which increases the 
vapour pressure. The vapour then becomes luminous, The 


lanterns, accordingly, had to he constructed in such a 
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manner as to make the tilting of the lamps possible. They 
are suspended on trunnions, by which the lantern and lamp 


| are tilted together by hand. 


An advantage possessed by the mereury-vapour over the 
are lamp is that it requires no trimming nor attention. Its 
efficiency also is higher, the energy consumption being 
under half a watt per candle. It has been objected to on 
seathetic grounds because of the colour of its light, but the 
colour happens to be the ideal one for many kinda of 
work, as it causes the least amount of eye fatigue. One 
of the greatest drawbacks of the arc lamp—the wandering 
of the are, which is a source of injury to the eyeslght— 
is absant in the mercury-vapour lamp. It burns without 
flickering, and gives a diffusion closely analogous to day- 
light. Shades, reflectors, etc., are unnecessary, ss the extent 
of the lighting surface of the lamp precludes deep and 
accentuated shadows. There certainly appears to be a large 
sphere of usefulness for the mercury-vapour lamp both for 
indoor and outdoor lighting. 


The “ iribune” Offices, lighted by Cooper Hewitt Mercury Lamps. 


The weatherproof lanterns outside the Tribune offices were 


designed by the British Westioghouse Company, who hold 
the patent rights of the Cooper Hewitt lamp for the United 


Kingdom. 


THE ELECTRICAL ENGINEERS, R.E. (VOLS.). 


Orders for week ending April 21. 
MONDAY, APRIL 16,—Headquarters closed. 


TUESDAY, APRIL 17,—'' B " Ooy.—Reeruits’ infantry drill, 6 p.m. 


Technical instruction, 7 p m. 
Medical examination, 7 p.m. 
WEDNESDAY, APRIL 18,—''A Badge” examination for '' A" & ''B"Ooyg 
THURSDAY, APRIL 19.—'' O " Ooy.—Recruits’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 
FRIDAY, APRIL 20,—‘' D” Ooy,—Recruites’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m. | 
SATURDAY, ÅPRIL 21, —''B" Qoy.— Week-end instruction for " B’ 
Company. 
J. GUNN, 8.-Masjor, 
for 0.0, E, E. E, E. (Vols.), 


APPOINTMENTS VACANT. 


Two Additional Assistants in’ the Electrical Evgineering 
Department, Salaries, £300 and £150 per annum respectively, 
City and Guilds of London Institu'e Central Teehnical College. See 
advertisement in last issue, 

Switchboard Attendant, Carlisle E’'estric Light and Power 


Station. Salary, 25s. per week. Applications by April 17. Ses 
advertisement in last issus, 
Manager for small electric station in Argentine Republic. Apply 


Gerente, care of Orossley and Co., 57, Ooleman-street, E.O. See 
advertisement in last iesue, 

Chief Electrical] Engineer, Battersea Borough Council; £5QQ 
per annum, i í i 
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THE FIELD OF THE ELECTRIC TRAMWAY AND 
MOTOR OMNIBUS.* 
BY E. MANVILLE, 


The phenomenal development of the motor ’bus within 
the metropolitan area has produced such a burst of 
enthusiasm in the promoters of this system of traction 
that I fear an inflated view is now being taken of the merits 
of the motor "bus as against the older and well-tried system 
of the propulsion of tramears by electricity. Being myself 
interested in the development of electric tramway systems 
largely, having acted as consulting engineer to authorities 
who have constructed not a few of these, and being, as is 
well known, equally interested in the commercial adaptation 
of the internal-combustion petrol motor, I think the time 
has arrived when an impartial and judicial investigation 
of the relative merits of these two forms of public con- 
veyances, and of the fields which may be allotted to each, 
would be of advantage. I could have wished that it were 
possible to carry out this intention to the full, but so 
much has been said—and, I fear, in an exaggerated style— 
às to the merits of the motor omnibus, that, in order to pro- 


perly ventilate the question, I have no option but to criticise 


these various statements, and thereby rather appear to 
place myself on the side of electric tramways, in the 
endeavour to indicate the relative positions which should 
be occupied by each to the other. I shall, however, 
endeavour to do this in the fairest possible manner. 

In order that a fair comparison may be made, it is 
essential, in the first plaee, to realise those conditions which 
are of primary importance in dealing with the problem of 
the transportation of large numbers of the public in crowded 
centres. There are two such main considerations: (1) 
what system will provide the travelling public with the 
bast and cheapest facilities for reaching their destinations 
with the least discomfort and inconvenience to the non- 
travelling public ; and (2) what system, whilst embodying 
the first requirement, is the most profitable to the promoters 
of the undertaking ? | 

Dealing with the first of these two considerations, it is 
exactly here that the advocates of the motor 'bus have 
‘aroused the controversy between it and the electric tram- 
way. In my opinion, the relative advantages and dis- 
advantages of these two methods of traction may be 
summarised as follows : 


Motor OMNIBUSES, 

Advantages—(1) Probably greater speed from point to 
point, owing to their being free to move about the roade, 
avoiding other traffic en route ; (2) ability to vary the service 
from one road to another, thus enabling the most profit- 
able routes to be ascertained without loss of capital ; (3) 
ability to draw up by the pavement, so as to facilitate 
passengers entering or alighting without proceeding to the 
middle of the road ; (4) the absence of any railsin the road- 
way ; (5) where the roads are exceptionally narrow, non- 
interference with other vehicles desiring to stop by the 
pavement, 

Disadvantages —(1) High cost of operation; (2) great 
noise and corresponding inconvenience to other users of the 
road and residents; (3) smell, and the prevalence of the 
smoke of burnt lubricating oil; (4) the ever-present danger 
of side-slip; (5) danger to fire; (6) vibration; (7) danger 
to other vehicle users on the highway ; (8) unreliability. 

ELECTRIC TRAMWAYS. : 

Advaniages.—(1) Lowest known costs of operation; (2) 
great comfort, cleanliness, and good lighting ; (3) com- 
parative absence of noise and vibration; (4) reliability ; 
(5) absence of danger from fire and side-slip ; (6) the great 
improvement of the surface of the roadway. 

Disadvaniages.—(1) Running on raile, and thus expe- 
riencing delay from other traffic; (2) need for passengers 
erossing to the middle of the road when entering or leaving 
cars ; (3) the need for rails in the roadway objectionable to 
other traffic; (4) in narrow roads interference with other 
vehicles desiring to stop by the pavement. 

I have endeavoured above to enumerate those advantages 
and disadvantages which occur to me as inherent to the 
twosystems of traction under consideration, and in discussing 


E Paper read before the Automobile Club, 


the relative merits and demerits, it is essential not only to 
take into consideration the actual number of advantages 
and disadvantages which pertain to both systems, but also 
the relative value of these. It cannot be denied that 
amongst the disadvantages of the motor 'bus there are 
some which are of the very first importance. I refer 
partieularly to such items as the danger of side-slip, the 
prevalenee of which is so well known that it requires no 
further comment from me; danger of fire is one that has 
already asserted itself on several occasions, and though so 
far it has not led to serious accidents, as in the case of 
side-siip, ib obviously may do so, owing to the. necessity of 
carrying about large quantities of highly inflammable motor 
spirit. 

The first of these serious disadvantages is entirely absent 
from the electric tramcar, and the second one, although 
not entirely absent, cannot; on the rare instances when it 
occurs, lead to anything in the shape of danger to the 
public. It cannot, on the other hand, be denied but that 
the tramear when run in very narrow roads leads to 
obstraction of other vehicles wishing to stop by the road- 
side; also the tramcars themselves having to keep to fixed 
lines are delayed by other traffic interfering with their 
progression. The noise, smell, and vibration of the motor 


"bus, as at present constructed and operated, is daily 


evident to all, and contrasts most unfavourably in this 
respect with the comparative quietness, odourlessness, and 
cleanliness, and steady travelling of the electric tramear. 

As counterbalancing the instailation of rails in the road- 
way may be mentioned the great improvement in the 
paving of many roads along which tramways run. It is 
common knowledge to all of us that the roads leading out 
from the Metropolis and from other cities and towns in the 
kingdom have been kept in a most disreputable state of 
repair, owing to the inability of the local authorities to 
spend a sufficient sum on their upkeep outside of the centres. 
The principle which has been instituted in enforcing good 
paving for a portion of the road, as a penalty to be paid for 
the installation of the tramway system, has very largely 
benefited other users of the road in this direction, and it 
must be recollected that the tramway itself derives no 
advantage from the paving which it has to install and 
maintain, the benefit of which accrues entirely to the other 
users of the road. Last, but not least, the cost of operating 
an electric tramway system under suitable conditions is so 
much less than that of operating an equivalent service of 
motor omnibuses that both a better service can be given 
and cheaper fares charged to users of tramway systems 
running under suitable conditions than can be granted by a 
similar motor ‘bus system. 

Reviewing, then, impartially the statements set forth 
above, I think it must be conceded that the balance of 
advantages, both to the travelling and non-travelling public, 
pertain to the tramway system rather than to the motor 
'buses. I should like to point out here that one of the 
advantages of the motor ’bus— e, its ability to get from 
point to point quicker than a tramcar—may in the future 
well be turned to a disadvantage unless great care is exer- 
cised in the control of the drivers, I allude to the abuse 
of that very facility of avoiding other traffic and passing it, 
which even now leads to great obstructions of this other 
traffic on the road, and which, with the increase in the 
future of motor ’buses plying on particular routes, may, if 
not carefully looked after, become a public scandal, and be. 
of far greater importance than the mere presence of tram-. | 
rails on similar roadways. 

I will not dwell further on the relative advantages and 
disadvantages of these two systems from the point of 
view of both the travelling and non-travelling public, but 
will assume, for the sake of argument, that they may be 
both regarded as equally meritorious and advantageous 
from all points of view, excepting that of cost, which, in 
that case, must prove a prevailing factor in the considera- 
tion of which systems offers the public the greater advantage, 
and I will now proceed to review the question from that 
point of view. | 
COMPARATIVE Costs or TRAMWAYS AND Motor ’Bu 

| SYSTEMS. | 

The total cost, including capital charges, of operating a 
tramway or a motor ‘bus system may vary considerably 
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according to the principles on which the services are con- 
ducted. By this I mean that the owners of the transport 
system, whichever lt may be, can run the system only to 
yield them the most profit with the minimum facilities 
for the travelling publie, or, on the other hand, can run 
such a system to the advantage of the public with a 
diminished profit to themselves. The facilities to the 
public may be represented by frequency of service and 
cheapness of fares. With a tramway system, even not in 
competition with other methods of transportation, the 
public are to a large extent protected in these respects, 
since the tramway company, having a large capital invested 
in both raile, paving, ete, must run a sufficiently rapid 
service to enable the charges on capital account to be met 
and still leave a profit. Farther, in order to induce the 
travelling public to avail themselves of the facilities offered, 
and thus, with a rapid service, fill the cars sufficiently, the 
charges must be made as low as possible. On the other 
hand, there is no such guarantee to the public with a motor 
'bus service. Here the capital of the company is invested 
solely in the motor 'buses themselves, with the proportion 
of depóts and workshops, and has no other consideration in 
capital expenditure. 

Under these circumstances a motor ’bus company, if 
allowed to operate with a free and unfettered hand, could 
run just so many motor 'buses and at just as high fares 
as would, in practice, fill practically every seat of each 
vehicle. In this way it could earn very large rates per car 
mile, which, notwithstanding high operating costs, might 
leave a very handsome return on the capital embarked in 
the venture, The public would be the sufferers. They 
would always be sitting in crowded cars, and would have 
none of the convenlezces offered by cars for the most part 
half empty, which is, from the traveller’s point of view, a 
great condition of comfort, and during the rush hours of 
morning and evening, when the traffic per hour is several 
times that of other portions of the day, there would be a 
total inadequacy of accommodation, so that those unable 
to find room in those vehicles would have to seek other 
means of transit. At the same time, it must be remem- 
bered it would be opened to the motor 'bus company to 
run as many ‘buses at different hours of the day as would 
deal with the then existing traffic. In that case, however, 
the interest on the money invested in those 'buses not in 
continual service would still have to be paid, as would also 
the wages of drivers and conductors employed actively for 
portions of theday, andit isquestionable,if due provision were 
made for dealing with the rush traffic in an adequate manner, 
any perceptible saving would be made by the motor "bus com- 
pany over the expenditure which would have to be incurred in 
running a fuller service at all times of the day, whilst the 
fact that the passengers would have, at all times of the 
day, to travel in crowded vehicles would make the service 
SEO and induce them to seek other means of moving 
about. 

I have purposely dealt at length with this argument, 
which is somewhat academical, since I have noticed that 
such a proposition has lately been seriously mooted in one 
at least of the important journals devoted to the auto- 
mobile industry, and I can only suppose that such a pro- 
position has been made from want of experience of what 
has occurred in the past in dealing with traffic problems. 
If regarded from all practical points of view, it is certain 
that no monopoly of traffis will be permitted in any large 
town where such conditions could arise, and that if such 
a monopoly were to be granted it would be coupled with 
regulations as to the services to be run and the capacity of 
the vehicles, thus ensuring adequate protection for the 
publie. Oa the other hand, if motor 'buses are started in 
competition with tramways already existing, or if tram- 
ways are started, under suitable conditions, in towns where 
motor 'buses already exist, it is certain that the motor "bus, 
if worked on such principles, will cease to exist. This is 
an opportune moment at which to refer to the only case I 
know of in which such conditions have occurred. 

. Hastings, as you are aware, was served by a system of 
motor ‘buses, which I can, from personal observations, state 
were kept in good condition, and must have been a source 
of satisfaction to thelr shareholders, since they paid, I 
believe, at the rate of 15 per cent. per annum. Until last 


year they had no opposition to face from tramways. In 
the middle of last year the first section of a tramway 
system, to which my firm were engineers, was put into 
operation at normal fares, the result being that long before 
the tramway system was completed, and within a very few 
months of its start, the motor 'bus system was entirely 
discontinued, and those identical motor ’buses are now, I 
believe, employed in the London traffia, I have seen, time 
after time, not only in the daily Press, but also in the 
automobile journals, predictions thav it is certain tramway 
systems wili be superseded by motor ‘buses. The incident 
at Hastings—which, it may be remarked, is not an excep- 
tionally favourable town for tramways—indicates that the 
reverse of these forecasts is likely to be realised in practice. 

There are not many towns in this country where motor 
omnibuses have established themselves before tramway 
systems have been installed. Hastings was one of the few 
places, another is Torquay. At Torquay also a good motor 
'bus service has been firmly established, and, under the 
conditions of its working, is paying well. Electric tram- 
ways are now being installed at Torquay, and we shall 
shortly see whether history, as represented by Hastings, 
will repeat itself there. I do not wish it to be thought 
that I do not believe in the future of the motor omnibus, 
or that there is not an extensive and growing field 
for its adoption, and I have a few words to say 
on this aspect of the question hereafter, but I do 
want to convince those who are interested in the 
subject that no amount of newspaper advoracy will 
keep à motor ‘bus on the road one day longer in any 
district than its financial results in that district warrant. 
London is pre-eminent amongst large cities as a place where 
great success may be looked for in the use of motor 'buses, 
besides the numerous other districts in which tramways 
will not serve the public so well. 

In considering how I could best put before you the 
financial aspect of the two systems, I came tc the con- 
clusion that my purpose would be best served by taking 
the actual results achieved in a town of medium size 
running an electric tramway system, and constructing a 
motor ‘bus balance-sheet on the same lines, as if, in fact, 
the town in question were completely served by motor 
‘buses Instead of by tramways, and I have taken the town 
of Leicester as the example in question for two reasons: 
(1) that it is a manufacturing town with a population of 
about 228,000, and is, therefore, neither one of the 
largest or one of the smaller towns of this description; 
(2) because the Corporation of that town, which owns the 
tramways, determined that no expense should be spared in 
makiog the tramway system as perfect as possible, with the 
result that the capital charges to be met are heavier in 
proportion than would be the case if a good, but not so 
expensive, a system were installed. 

My friend Mr. Mawbey, a member of this club and 
president of the Leicestershire Automobile Club, and who 
ls, as you are probably aware, borough engineer of Leicester, 
was engineer for the construction of this tramway system, 
and I had the honour of superintending the constructing 
as consulting engineer. The system of tramways there 
has just completed its second year of operation, and 
although its progress in serving the publie interests has 
been excellent, it has obviously not yet reached the point 
of earning its maximum revenue, whilst, on the other 
hand, it is quite likely that further experience in its 
organisation may lead to economies in its running costs. The 
tramways at present in operation there are equipped with 
a total of 140 cars, each one seating 48 passengers. The 
total length of the route served by these tram ways is practi- 
eally 20 miles, of which 17 miles have double track and the 
remainder single track with passing places. Last year the 
population of about 228,000 was carried 114 times; in 
other words, the tramways during that year carried about 
26,000,000 passengers, and, in carrying these, ran a total 
of 5,542,000 ear miles. In addition to paylng its main- 
tenance and running expenses, it has to pay an interest of 
£21,826 per annum on the capital involved, aad a sinking 
fund to redeem the capital, according to its Act of Parlia- 
ment, of £10,664 per annum. 

The following is its balance-sheet for the year ending 
Dec. 31, 1905. 
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LEICESTER CORPORATION Tramways, Dec, 51, 1905, 


Ospital account— 
Net purchase price of old undertaking............. e cL DA . £118,000 
Inclusive cost of reconstruction, extensione, and elestrifica- 

tion, including power-house 540,985 


PHU CCH THE OER Den Feet HHO Doe Oe E eT OEE 


Total capital. s, es. mss ossos. P EE EEE E a... £058,985 
. Average per 
Expenditure. he B 8, d. £ sd. 
To traffic expenses — 
Superintendence ...........—.—. 037 516 2 2 
Wages cf motormen and con- 
QUOLOIS. won ec erm o ERE ~ 1'947 27.119 15 10 
Wages of other traffic employés  :185 256910 9 
Oleaning and oiling cars ...... ‘358 499814 7 
Cleaning, salting, and sanding 
"Ptaek siscmeaseswicicmiasn a ‘009 1,236 11 1 
Fuel, light, and water for 
OPO EUH 289 6 2 
Ticket check, including wages 
Inspectors and clerks ....... ‘149 2,079 16 6 
Uniforms and badges ......... ‘084 1,168 17 2 
Miscellaneous... oan oon om seee ‘O22 304 1 2 
—— — 40,281 1 5 
2 892 
To general expenses— 
Salaries of general officers and 
BURT socie cerca uw rumores ^ UD 940 19 2 
Stores expenses .u..cecucserserem ‘O46 682 17 5 
ODTIS osom om oan nas eese ‘O18 252 9 1 
Rates and taxes.n..cceseiee — 7278 — 5,877 11 11 
Printing and stationery ...... ‘019 265 17 2 
Fuel, light, and water for 
Oillge8 nur nus oms oon o o ee rm rem "OOS 46 6 1 
Law charges ws.msossassm -e emee 002 28 16 2 
Compensation .....—.-..-.-.-» — 71581 1,819 3 8 
Fire and other insurances ...... '012 167 7 4 
Miscellaneous... eem. — 047 652 0 10 
—— —— 8,681 8 10 
624 
To repairs and maintenance— ] 
Permanent way........ ENEA '018 255 4 1 
Electrical equipment of line...... 095 1,295 5 8 
Buildings and fixtures ...... ..... 024 850 13 0 
Workshops, tools and sundry 
plant 4 scrissasnyerciavmaisae: ^ 008 116 15 3 
Ca Hier voccid E Yet EVE 410 5,709 17 4 
Other rolling-stock ............... "003 43 0 4 
Miscellaneous equipment......... "005 65 8 2 
—— —— ——— 7,810 18 10 
| *561 
To power expenses— Average per unit. 
Salaries-and wages ..... :1229  '185 2,548 14 9 
Uel .einseesee m. 1040 . ‘254 5259 10 6 
Water ..... areali « 0096 ‘013 198 8 2 
Oil and waste memso ‘0219 033 455 7 7 
Miscellaneous supplies.. ‘0110 016 228 9 10 
Repairs to steam plant ‘0102 ‘016 213 8 6 
Repairs to electrical plant ‘0034 005 70.1 6 
Repairs—power station | 
| buildings .—...—....- ‘0059 006 82 0 11 
—  — — 7,054 1 9 
'6402 . :506 —— 
Total amount of working expenses 4 585 . 63,827 19 10 
Estimated future increase in per- 
manent-way repairs ............ 142 1,977 10 0 
4-725 65,805 9 10 
Interest on capital ............... 1568 21,826 11 7 
Contributions to sinking fund... 766 10,664 0 4 
—— —— 62,490 11 11 
059 cues 
99,296 1 9 
Renewals of permanent way and | 
PAVIDE o ccs vidi o cannes |. *686 8,858 0 0 
7.695 £107 154 1 9 
Average per 
Income, car mile. £ sd. 
By passenger, traffic—25,890,050 passengers 
je OONIIED cus eus i chee. aa ra aai IO). 208 ILL -2 11 
By sundry revenue—advertising on cars mm... ‘O79 1,100 0 0 
Rents on shops and cottage property .—....-.— '024 629 12 6 


I 


7'866 £109,540 15 5 


14:866 ... £109,540 15 5 
Expenditure ...-.-.-.eAme es 7'695 wm 107,154 1 9 
Profit on one year’s working... ‘171 £2,386 15 8 


From the above balance-sheet you will see that the total 
average receipt pər. car mile run was 7:866d., whilst the 
total cost of operation, repairs, and maintenance was 
4°583d. I must draw your attention to the fact that there 
is one item in the balance-sheet that will increase in future 
years, although it is quite possible that other items may 


decrease. I allude to the repairs to permanent way, apart 
from the renewals of the same; this in the year in ques- 


tion amounted to ‘018d. per car mile, whereas my expe- 


rience and that of others in tramways which have been 
running over a longer period is that in the following years 
this amount will increase to ‘16d. per car mile. I have, 
therefore, added to the total costs shown of 4°583d. the 
amount of ‘142d. to allow for the increase in this direction 
in the future, bringing the total costs, without capital 
charges, or the consideration of the renewal of track and 
paving, to 4°725d. per car mile. The interest on the 
capital amounts to 1°568d. per car mile, and the sinking 
fund of the capital to ‘766d. per car mile, or a total cost, 
including interest, sinking fund, and working expenses, of 
7°059d. per car mile. 

It must be understood that under the Tramways Act all 
expenses of repairs and maintenance have to be paid out 
of revenue, which has been done in this case, but there 
remains the amount to be set aside annually for the renewal 
cf the track and of the paving, which does not require 
proportional renewing annually, but which has to be renewed 
at certain infrequent intervals. So far as the paving is 
concerned, this is not worn by the tramway traffic itself, 
but by the other users of the road, and, therefore, requires 
renewal ina stated period of time independently of the 
amount of traffic of the tramways. The paving, taking it 
as granite setts, laid in the best manner possible on concrete, 
will require to be renewed in 30 years, and, therefore, there 
must be invested annually at compound interest such a 
sum as will suffice for the renewal of the paving at the end 
of this time. 
=- The rails, on the other hand, wear practically propor- 
tionally to the tramway service running over them, and, 
as will be obvious to you, will, therefore, require renewing 
much more speedily where the tramway traffic is densest 
than where it is lightest From the experience already 
gained in this direction, I estimate that about one-third of 
the track will require renewing avery six years, another 
third every 12 years, and the last third every 18 years, or 
an average life of the whole of the rails of 12 years. Since, 
however, the respective thirds must be renewed indepen- 
dently of each other, as the track wears out, it is not 
sufficient to put aside an annual sum which at the end of 
12 years will provide sufficient funds for the renewal of 
the whole of the track, and, in fact, a larger sum than this 
must be set aside annually so as to provide for the provision 
of one-third of the sum required at the end of six years, onc- 
third at the end of 12 years, and the remaining one-third 
at the end of 18 years. A further item that cannot be 
maintained out of revenue is the special trackwork, con. 
sisting of points and crossings. Parts of these can be and 
are renewed out of revenue, but the remaining portions 
require renewing once in 10 years, and a further sum has 
to be set aside annually to realise the requisite amount to 
renew these at the end of that time. 

The following sheet shows the details of the allowances 
to be so made, which amount to a total of ‘636d. per car 
mile at present run—viz. : 


LEICESTER CoRPORATION TRAMWAYS, 


Details of Annual Renewal Fund for Rails, Paving, etc., apart from 
Sinking Fund, 


Rails, etc.—cost of renewal, £1,702 per mile of single track. 


1/5, Six years’ life at 3 per cent, compound £ s, d, £ s.d. 
interest, £567........... OMM Me = 8712 0 
1/5. 12 years’ life at 3 per cent, compound 
laterest, £567 mwene sue eee me» 3918 5 
1/5. 18 years’ life at 5 per cent, compound 
interest, £568 senem emer ob 5 
151 15 6 
Granite sett paving— 
50 yeara’ life at ő per cent. compound interest, £2,675= 56 3 8 
Say, £208. 207 19 2 
57 miles total length of single track, at £208 ........... . 7,696 0 0 


Special work at junctions— 
Portion over and above track included in the above—10 
years’ life, £15 333 at 3 per cent, compound interest.. 1,162 | 0 0 


£8,858 0 0 

== 636d, per car mile per annum on 3,542,248 car miles, 
This, with the previous items of expense and of interest 
charges, amounts to 7'695d., leaving a balance over and 
above all the requisite provisions of ‘171d. per car mile, or 


experienced. 

I now propose to compare with this balance sheet of the 
actual tramway system in operation at Leleester, a balance- 
sheet showing how the position would stand if the same 
service exactly was carried on by motor 'buses as con- 
structed at the present time, Ia framing this balance- 
sheet I had hoped to have been able to obtain particulars 
from those companies using motor omnibuses on a large 
scale in London of their actual costs of operation and 
upkeep, but I regret to say that these companies do not 
feel justified in putting forward any figures at present, 
owing to the inadequacy of their expsrience, which, as one 
of them in a letter [ have received justly remarks, could 
only be regarded as an estimate, Under these circumstances 
I have taken, so far as the upkeep itself of the motor om»i- 
buses is concerned, the estimates prepared by a prominent 
member cf this club in giving advice on this subject. This 
gentleman has had, perhaps, more experience in giving 
professional advice as to motor 'buses than anyone else in 
the country, and, in the absence of definite experience on 
the part of the motor 'bus companies, his figures form 
probably the most reliable substitute. The following, then, 
is the balance-sheet in question : 


BALANCE SHEET FOR MOTOR OMNIBUSES 
Oapital account— 


140 cars at £900 each...... Buda dun vn eras "cR £126 000 
Oar depot and offices ... Lusso. AB 000 
Equipment of workshops .... Lee s at sus s ne o mos e e nmm vues = 10,000 
£184,000 
; Average per 
Expenliture. out mido $ sd, £ s. d. 
To traffic expenses — ] 
Naperintendence canrerercerure "037 815 2 2 
Wages of motormen and con- g 
duotora seeme sos sma ems s os oms mee . 1:947 27,119 15 10 
Wages of other traffic employés 1:85 2,56910 9 
O ling cars ...... eere rene ‘980 3,899 5 9 
Ticket check, including wages, 
inspectora, and clerk ........ ‘149 9079 16 6 
Unitorms and badges ........... 084 116817 2 
Olearing and fael, light and 
water for depÓ;s, and mis- 
aellaneous ....euuleleseseO ‘400 5570 8 8 
—— — 42,922 16 5 
l ő:082 
To general expenses— 
Salaries of general officers and 
i p ee DA ns 910 19 2 
Store expense8 .—.... Lecce "046 652 17 5 
lop qe: 252 9 1 
Rates and taxes... ... cec ~ "218 3877 11 11 
Printing and atationery ......... '019 265 17 2 
Fuel, light, and water for offices — '009 46 6 1 
Law Charges „memssssersesem rosses 003 28 16 2 
Compensation, fire and other 
‘Insurances, and miscellaneous ‘660 7,794 5 O 
-— ————— 15,837 2 0 
| 994 | 
To repairs and maintenance ...  '55 7,659 6 4 
To power expenses— 
Pebrol | eee miens — MAE 13,926 0 7 
Total amount of working | 
eI MC TERES D 626 18,545 5 4 
Interest and sinking fund on 
CAPA ceviche eee e centans mimes. “O60 9191 3 7 
6:286 87586 8 11 
. Renewals— 
Tyron secina  2°000° 27-852 Yd 9 
Vehicles 20 percent, perannum 1:800 25,119 6 0 
— 52971 7 2 
10:086 a 
| 140,507 16 1 
Anterest and sinking fand on 
purchase price of old under. 
taking, £118,000 nn. 424 5,900 0 0 
10:510 146,407 16 1 
Tüoomé cei Sod cec mune 4912 109.211 2 11 
Loss on one year's working... 2'668 £37,196 15 2 
Average per 
l Income, Gat mile. £ s d, 
By passenger traffio— 25.890,05) passengers | | 
earried ———(— tri’ 1163 108,111 2 11 
By sundry revenue, advertising on cams... — '079 1,100 0 0 


Cw umen n EU mm UST ese, 


7'842 £109,211 2 11 
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$2,586. 153. 81. This amount will be materially added to | 
in the present year from the increase of revenue now being | 


-low-tension direct-current system. 


In framing this balance-sheet I have taken in those costs 
which would be common to a complete system, whether 
run by motor ‘buses or by electric tramways, and have 
only varied those items in such cases as differ. I have, 
however, given the motor ’bus every possible chance. For 
instance, I have only debited the system with the capital 
cost of 140 motor ‘buses, being the exact number of electric 
tramcars in use there, and, although these motor ‘buses 
seat but 34 passengers in place of the 48 carried by the 
electric tramcars, I have assumed they would, nevertheless, 
ba able to earn the same gross income, which, I need 
hardly point out, is exceedingly unlikely. 

From this balance-sheet you will observe that the total 
cost of the motor omnibus run on such a large scale, includ- 
ing the renewal of both tyres and vehicles, and interest 
aud sinking fund on the capital invested, amounts to no 
leas à sum than 10 086d. per car mile, and that if we add 
to that the interest and sinking fund on the purchase price 
of the old horse tramway undertaking, a further amount 
of 4244. would have to be added, making in that case 
1051d. Against this, the income, even allowing the 
smaller vehicles would carry the existing number of 
passengers, amounts to only 7'842d., so that there would 
be a net loss on the working of the system of 2°668d. per 
ea: mile, equivalent to £37,196 per annum, being nearly 
25 per cent. of the total working expenses, or nearly 
30 per cent. of the gross receipts. From this it is evident 
that such a system run by motor omnibuses under 
prevailing conditions could only be a financial failure, 
but it must be borne in mind, whatever the academical 
opinions of promoters of motor omnibus enterprises may 
be, that it is almost certain no extensive system of such 
vehicles would be permitted within a town without heavy 
eontributions, in some form or other, towards the paving 
of the streets, and in that case still further capital and 
renewal charges would have to be made. 


(To be continued ) 


ECONOMIC CONSIDERATIONS IN THE EMPLOY- 
MENT OF STORAGE BATTERIES.* 
BY J. R, SALTER, MLE E. 


In the early days of what may be termed ‘‘ heavy electrical 
engineering" there were practically two systems of supply to 
choose from—viz , single-phase high-tension system, and the 
It is, perhaps, hardly 
necessary to recall the heated controversy which arose in con- 
nection with the divergence of opinion on the merits of these 
respective systems, and which at the time divided electrical 
engineers into two factions. Oa the one side were the **low- 
tension men,” and on the other the *'alternating-current men." 
Sufficient is it to say that the great advantage claimed for the 
low-tension continuous-current system was that batteries of 
accumulators could be employed for the storage of energy, 
which woald allow of the generating station being shut down 
and the supply duriog hours of light load taken from the 
batteries. This advantage was considerable, as it represented in 
practical operation the saving of a shift. What was considered 
a large power station at that time, however, is quite a small 
matter in the light of present experience, and it has been since 
established that the size of units installed in the early days in 
large towns proved utterly inadequate to meet ultimate require- 
ments. i 

The conditions governing the electrical industry then were of 
an exceptional character, involving, amongst other things, capital 
costs for plant, which, regarded now from the point of view of the 
cost per kilowatt installed, appear unduly high by comparison. 
Again, the load factors were small, the load fluctuated consider- 
ably, and the maximum load was a thing of wonder, and caused 
many au engineer-in-charge to ‘‘alternate ” between awe and 
anxiety. One can all the more readily, therefore, appreciate the 
advantage which batteries represented in those days, where a 
shifo could be saved without in any way militating against a 
continuous supply, whilst the maximum load could be more easily 
haudled with the battery in parallel with the main generators. 
Under these conditions the battery established a reputation for 
itself which, undoubtedly, lad to its more extensive use. Since | 
then, however, the development of electrical supply opera- 
tions, the introduction of electric tramways, and the large 
development in the application of electricity to power purposes 


* Paper read before the Manchester Section of the Institution of 
Electrical Engineers. : | 
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generally, have largely conduced to the exploitation of batteries 
for general use. Indeed, to the improvement and development 
of the use of ihe battery much skill and ingenuity has been 
expended, and of recent years the introduction of a reversible 
booster—to which Mr. J. S. Highfield has contributed so much— 

designed to automatically charge and discharge batteries, and 
to keep the potential constant at a given point, has resulted. 
It seems to the author, however, that the record of utility 
established by the battery in earlier days, and the production 
of the reversible booster, has led engineers to somewhat overlook 
the economie considerations which should guide them in adopting 
any particular system of generation or supply. 

In recent years so rapid has been the development in elec- 
trical industries that the capacity and output of electricity 
works throughout the kingdom has been enormously increased. 
The load has become practically a 24-hour load ; there has been 
a considerable increase in the load factors, and, consequently, 
the relation between the maximum load at any one time and 
the average output has been altered. The considerations, 
therefore, which influenced the adoption of batteries in the 
early days have become to a very large extent modified, and the 
line of inquiry in this paper is in the direction of comparison 
between the advantages which the employment of batteries give 
under these altered conditions aud the cost at which those 
advantages are obtained. Broadly speaking, four general 
advantages are claimed for the installation of batteries— viz. : 
(1) ability to shut down ; (2) improvement in load factor; (3) 
saving in copper; (4) constancy of pressure at the generating 
station. 

Before dealing with the points enumerated, it may be well to 
endeavour definitely to determine the function which the battery 
really fulfils. In the attempts which have been made to prove 
the advantages which are obtained from its use, ib has been 
usual to compare the cosb of the battery with that of steam- 
raising plant. Such a comparison is not, to the author's mind, 
a valid one, and is to be deprecated. The battery does not 
generate electricity, and is obviously incapable of maintaining a 
continuous output. It is nothing more than a transforming 
device, and the comparison of its cost should not be made with 
steam-raising plant, but with other transforming devices, such as 
static transformers, motor-generators, or rotary converters. It 
is indubitably inaccurate to compare the cost per kilowatt of a 
transforming device with the cost per kilowatt of generating 
plant. That this is so is apparent, since in arriving at the cost 
of the battery a time element is introduced, and this factor is 
absent in dealing with the cost of the generating plant. It is 

generally stated that the cost per kilowatt of a battery is 
equivalent to the cost of steam and electrical plant, based upon 
the assumption that the battery is discharged at a three-hour 
rate. Why this particular rate of discharge should be chosen it 
is difficult to understand. It would be quite as reasonable for 
the advocates of batteries to assume a one-minute rate of 
discharge, and to show how infinitely cheaper the battery is in 
capital cost than steam and electrical plant ; or, on the other 
hand, to assume a yearly rate of discharge and to show how 
infinitely more expensive it is to instal a battery than to instal 
generating plant of corresponding capacity. The comparison, 
therefore, whatever rate of discharge is assumed for the battery, 
is obviously incorrect. It is in short a comparison between the 
cost of the capability of doing work with the cost of the rate of 
doing work ; in other words, a comparison between the cost of 
“ energy " and ‘‘ power." The author submits, therefore, that 
the battery cannot be regarded as a part of the generating plant, 
but only as a transforming device possessing certain storage 
ability, but it. may be added that there are other electrical 
transforming devices having this advantage, though possibly not 
to so great an extent. 

It may, however, be contended that the ability of the battery 
to store energy, which may be utilised when required, is at any 
rate a sufficient justification for regarding it as generating plant 
of a capacity equal to the difference between the maximum load 
which the plant is capable of supplying and the maximum 
output which the station is called upon to supply, but I venture 
to think that this claim cannot be substantiated. It depends 
essentially upon the rated capacity of the generating plant, and 
upon the relative capacity of the units for dealing with the 
changing loads during the various portions of the day. If it be 
conceded that the capacity of a generating plant is its capacity 
at its maximum efficiency, and that such plant can be designed 
with 100 per cent. overloading capacity for short periods (but, 
of course, with lower efficiency), then there is no doubt that any 
reasonable sized battery, such as one would instal in any par- 
ticular system, could not be regarded as possessing the modified 
advantage of part of the generating plant. It is clear, there- 
fore, that the capital cost of the battery cannot even be 
justified on the ground that it is an addition to the generating 
plant. 

Having then endeavoured to define the functions of a storage 
battery, let us turn for a moment to a closer consideration of 
the claims which are put forward for its adoption. It has 
already been conceded that there was a considerable advantage 
in the early days of electric lighting, but does this obtain at 
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the present time, even with traction or power schemes of very 
moderate size? In modern practice there is, as is well known, 
little or no time in which to shut down a station supplying an 
electric tramway system ; certainly there is not sufficient time 
to enable the station to be run with a shift less. The tramway 
load is generally required for 20 hours in the day, and it is 
practically impossible to run such a station with two shifts. 
The third shifr, being essential, there is no reason why it should 
not be fully utilised, and this remark applies whether the 
battery is installed in the power station or in the sub-section. 
It is claimed that the battery is a great source of security in 
the case of a breakdown in tha generating plant, but is this 
really so? As a matter of fact, to be of any great utility for 
such a purpose, the capacity of the battery would have to be 
enormous, so great, indeed, that the author thinks there can be 
no question that the capital cost entailed for a battery.to fulfil 
such conditions would not be justified ; and even if the capital 
cost were not so great, have we not arrived at a stage when 
generating plant can be considered reliable enough to justify 
the assumption that nothing shorb of a catastrophe would 
involve a breakdown of such a character as to altogether stop 
the supply ? I know of severa! large power stations operating 
tramway systems which have never been shut down through 
defects in the plant, and, with the exception of the Manchester 
and Bristol stations, I can call to mind no case of a large power 
supply or tramway generating station which has ceased supply 
from such a cause. Ib will, of course, be appreciated that the 
author's remarks in connection with this section apply to trac- 
tion and power schemes, and that he does not wish it to be 
thought that he considers that the battery does not still possess 
considerable advantage in the direction of auxiliary supply in 
small lighting stations. In such stations they have an output 
the greater part of which is supplied at such times as to enable 
the battery to take care of the load for the remaining part of 
the day, thus saving a shift. 

Having dealt with the ability to shut down, the next, and 
probably the most important, advantage which is claimed for the 
battery is the improvement which it gives in the load factor. 
The question at once arises to what the term ‘‘ load factor” is 
intended to convey. So far as the author can see, the battery 
advocates take a particular generating set which is incapable 
of overloading ; they assume this set to be working in parallel 
with a battery which takes up the variations in the load, and 
they arrive at the load factor by taking the relation which the 
total units supplied bears to the units which that set is capable 
of producing if worked continuously at its full load, neglecting 
altogether that portion of the load which is taken up by the 
battery. If their claim to regard the battery as equivalent, or 
even partly equivalent, to a generating set is justifiable, either 
on the question of cost per kilowatt installed or in connection 
with its ability to assist in giving a portion of the supply, then, 
to be consistent, the capacity of the battery should be added 
to that of the engine set and the load factor worked out upon 
that basis. If this were done, there would be little or no 
improvement in the load factor by the installation of a storage 
battery ; but, as the author has pointed cut, the battery can by 
no means be regarded as generating plant from any point of 
view, but simply as a transforming device. 

It should be remembered, however, that some improvement 
in the load factor is due to the fact thab with batteries the 
generating plant in a given time has not only to supply the 
useful units in a supply, but has also to supply the units which 
are lost in the battery, and as the total annual steam consump- 
tion is made of two terms, the first dependent upon the number 
of hours the seb is run, and the second dependent only upon the 
number of units generated, the cost of fuel per unit generated 
is bound to be less, owing to the greater number of units gene- 
rated, and which are lost in the battery ; but it will be apparent 
that the cost per unit usefully supplied will not be so largely 
affected. That the loss in batteries is considerable, there will, 
the author thinks, be no dispute. In a case which recently 
came under his notice, a battery at the end of three years 
had only some 55 per cent. of its original capacity. If in 
tramway and power stations the capacity of the steam gene- 
rator is assumed (as the author thinks it should be) at its 
rated capacity, and the overloading capacity is regarded as 
equivalent to the battery, then the load factor and the annual 
Steam consumption should not exceed the load factor 
and steam consumption of the sets which the advocates of 
batteries assume for their purpose to be installed fora given 
seb of conditions. In other words, the author claims that with 
a properly designed station the proper method of arriving at 
theload factor is to take it upon the rated capacity of the set, 
and not upon the maximum load for any given moment. 

Let us, however, assume that the load factor is improved by 
the utilisation of storage batteries, and then let us see to 
what extent the costs of generation are affected. The curve 
shows the percentage reduction in the costs of generation ab 
various load factors. From this it will be seen that an improve- 
ment in the load factor of 53 per cent.—that is, from a 10 to 
15:3 per cent. load factor—only reduces the cost by 8 per cent. ; 
to what extent it is claimed that the battery does actually 
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improve the load factor the author has been unable to ascertain, 
but in a paper read before the Institution of Civil Engineers by 
Mr. J. C. F. Snell, that gentleman claims by the adoption of 
storage batteries to have increased his load factor from 45 to 
53 per cent. With this improvement the reduction in the costs 
are only 5 per cent., and the author suggests that this ő per 
cent. improvement in the works costs is largely obtained by the 
extra units generated, and which are lost in the battery. The 
question is, of course, different, as the author has already 
indicated, if a whole shift is saved, bub with tramway and power 
stations, even on a small scale, this is nob practicable, and it 
should be further noted that the load is so quickly variable 
from the maximum to the minimum, that the boilers are more 

or less unaffected, and are worked at a steady and economical 
rate. . 

The third advantage which is generally claimed for the instal- 
lation of batteries is the saving in feeders, and it is suggested 
that to-obtain this advantage the battery should be placed in 
sub-stations at distant points. In this way the current supplied 
to a distant point from the generating station, instead of 
fluctuating, would be more or less constant, as the batteries 
would deal with the fluctuations at the remoter parts of the 
systems in the same way as they are intended to deal with 
the fluctuations in the generating station. It is claimed, there- 
fore, that it would be possible to utilise feeders of smaller 
sectional area, capable only of carrying the average current 
supply instead of the maximum. In the first place, it 
should be observed that the installation of batteries at sub- 
stations or feeding points to effect a saving in the cost of 
feeders does not affect the load factor at the power station, as 
in a scheme of moderate size the fluctuation or the maximum 
requirement ab the various points do not occur simultaneously ; 
and, consequently, although the fluctuations in different parts 
ofa large system may be very considerable looked at individually, 
they as a matter of fact may and usually do result in a good 
load factor at the generating station, as the maxima do not 
occur simultaneously. It should farther be borne in mind that 
the only saving, so far as the feeders are concerned, by the 
installation of batteries in sub-stations is the saving in copper. 
The same expense for insulation covering, for laying, and for 
opening and making good of roadways is involved whether the 
batteries are installed at the sub-station or not. That a saving 
in copper alone by the installation of batteries at sub-stations 
of a sufficient capacity to enable feeders of smaller section 
to be employed, which is not more than balanced by the cost of 
the batteries themselves, ib is difficult to imagine. Such an 
arcangement further involves a continual cost by reason of the 
greater average loss in the feeders and by reason of the loss in 
the batteries. It would hardly seem, therefore, that this 
advantage is really worth serious consideration, and the author 
thinks it has undoubtedly been thrown out as an excuse only 
for the installation of batteries in systems which clearly do not 
justify their adoption in the generating station from the other 
points of view. The other main advantage claimed for the 
battery is the constancy of pressure at the generating station, 
or the feeding point ; but the author contends that there is no 
Special advantage in constancy of pressure at any one part of 
the system, if the pressure is fluctuating over the other parts of 
the system. All that is obtained is a geographical base from 
which the pressure differs on the other parts of the system ; 
with a tramway supply, iv is surely better that the pressure 
should rise with the load, and so enable the speed to be 
maintained. 

After, therefore, analysing in à general way the advantages 
which are claimed for the utilisation of batteries, it would appear 
that the only real advantage which exists is an improvement in 
the load factor, and which improvement only slightly affects the 
cost of production. It should further be remembered that the 
reduction in the cost is a reduction per unit, and may not 
necessarily mean an actual reduction in the total costs for giving 
a definite supply—that i is to say, inasmuch as the generator has 
to supply units which are wasted in the battery, and is more or 
less evenly loaded, the load factor of the generating set is 
increased, and the number of units generated greater than 
if a battery were not installed. The curve shows that the 
reduction in the cost of generation with a 55 per cent. improve- 
ment in the load factor is only 8 per cent., and that as the load 
factors are increased, the improvement due to the introduction 
of batteries reckoned as a percentage decreases to a point which 
becomes almost insignificant. Upon general grounds, therefore, 
the author is led to the conclusion that in moderate-sized 
stations the advantages to be obtained from the use of batteries 
are not justified by the capital charges involved, and it may be 
well now to give some actual results in connection with two 
stations in which he is interested. 

In the first station, which supplies current to a tramway 
system operating an average of 28 cars per day, and which in 
addition supplies approximately 1,000,000 units per annum for 
power purposes and for street- lighting, the plant consists of 
two 500-kw. two-phase alternators, one 500-kw. direct-current 
generator, and a battery having a capacity of 265 amperes for 
six hours. In addition to this there is installed a motor-gene- 


rator of a capacity of 250 kw. for converting from alternating 
to direct current. It may here be remarked that the capacity 
of this station and the size of units are out of proportion to the 
load which has to be supplied, owing, firstly, to the fact that 
the station was designed to deal with a much larger load than 
at present exists; and, secondly, to the necessity for the 
installation of different types of plant to supply a somewhat 
extended area. It is the practice in this station to run the alter- 
nator for the purpose of supplying high-tension current to the 
sub-station, and for driving the motor-generator as an alter- 
nating-current motor; the direct-current side of the motor- 
generator being in parallel with the battery. In this way the 
alternating set is fairly well loaded, and theload is fairly steady. 
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The motor-generator set is also practically fully loaded on. 
the five weekdays, and comfortably copes with the direct- 
current load. On Saturdays and Sundays, however, it is fourd 
impracticable to deal with the load with the one generating set, 
either with or without the battery, and on these days the 
500-kw. direct-current set is utilised in addition to the alter- 
nating-current generator, the sets on these occasions being 
loaded to about half their capacity. The generating sets have 
in each case an overloading capacity of 50 per cent., and the 
average ateam consumption on test was found to be 21:22lb 
per kilowatt-hour at full load, 25:425lb. at three-quarter load, 
and 25'22lb. at half load. From time to time tests have been 
made on the plant running under varying conditions, and the 
following results have been obtained. The duration of the 
first test was 51 days: during 26 days the station was run 
without the battery, the direct-current machine being com- 
pounded, and during five days the station was run with the 
battery, the total output during the whole period being 196,448 
units. The second test also covered a period of ó1 days, the 
total output being 195,510 units, and the plant being run for 
26 days with the battery and five days without the battery. 
The costs of operation under these two conditions were as 
follows : 

Test 1 without battery. Test 2 with battery. 

Cost per unit generated. Cost per me generated. 
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The coal consumptions during these tests were : 
Test 1, Test 2. 
Per unit generated .......... 5'519lb. ..... 4 240lb,. 
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When running with the battery, the units lost amounted to 
59,810, whilst when running without the battery the units 
unaccounted for were 56,467. The costs, therefore, per unit 
sold were ‘592d. without the battery and ‘5534. with the battery, 
or a difference of ‘059d. in favour of the battery, representing a 
total annual saving of £578. 4s. 

It might be contended that the necessity to run the two sets 
without the battery clearly indicates that the capital cost of the 
plant required for this supply could be reduced to the extent 
of one complete unit, and, of course, if this were so, the 
advantage to be derived from the installation of the battery 
would be absolutely and completely justified ; but, as a matter 
of fact, this is not so. The one set could take care of the load 
under all conditions if the motor-generator had a larger 
capacity, but as ib is, the motor-generator is incapable of over- 
load, and although the single generating set is perfectly able to 
deal with the whole load, it is impracticable to operate the 
station in this way, as the motor-generator is unable to deal 
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with its portion of the load. If the capacity of the motor- 
generator were increased to between 500 kw. to 400 kw., then the 
one seb could quite easily take the whole load under both con- 
ditions. In another station in which the author was associated 
a 500-kw. set was regularly used to supply current for 50 cars. 
Daring last month a further test was made for a period of five 
days, running without the battery, the coal consumed being 
4°779.b. per kilowatt-hour generated and 5:262lb. per kilowatt- 
hour accounted for, whilst the coal consumption for the six 
months ending December, 1905, and running in the ordinary 
way with the battery, was 4:257ib. per kilowatt-hour generated 
and 5'101lb. of coal per kilowatt-hour accounted for. These 
later tests are particularly interesting, as showing the difference 
between the coal consumption per unit generated and sold 
under the two conditions. When working without the battery 
_the difference is ‘483lb., whilst when working with the battery 
the difference is '844lb. —that is to say, without the battery there 
was practically a 10 per cent. loss and with a battery 20 per 
cent.— the result being that whilst there is a difference in coal 
consumption per unit generated of *522lb. per kilowatt-hour in 
favour of the battery, there is only a difference in the con- 
sumption per kilowatt accounted for of :'lOllb. per kilowatt- 
hour. The actual reduction in cost, therefore, under these 
conditions is of the order of £55 per annum in favour of the 
battery. 


As there appeared some likelihood of variation in the quality - 


of the coal, further tests were made with and without the battery 
for periods of 12 hours each, and the steam consumption 
measured. The number of units generated when working with 
the battery was 4,600, and the units accounted for 4,273, the 
loss being 427 units ; whilst the units generated when running 
without the battery was 4,580 units, the units accounted for 
4,247, the loss being only 153 units, When running under 
these conditions, the steam used per kilowatt-hour generated 
was as follows : 


With battery, Without battery. 
Units generated ......—... GóO0'434lb, ...... 3G34-4971b, 
Units sold enesesse esems - óà']68lb. ..... 55:578.b. 


This test again indicates the same general result ; the useful 
units supplied in each case are practically identical, whilst 220 
extra units were generated when running with the battery. The 
difference between the steam used per kilowatt-hour generated, 
whilst being largely in favour of the battery—viz., 4'068lb. 
between the steam consumed per unit accounted for, it 
is decreased to 2'815lb., showing clearly the extra steam 
consumption due to the units generated and lost in the battery. 
Assuming llb. of coal evaporates 71lb. of water, and coal 
at 6s. 6d. per ton, the total annual saving when generating 
2.000,000 units amounts to £156. 2s. 8d., which is equivalent to 
'018d. per unit. It should be pointed out that, owing to the 
relation between the size of the units and the load with which 
they have to cope, the conditions obtaining in this station are 
about as favourable as they possibly could be for the battery. 
As already explained, when using the battery one set is 
practically full loaded, whilst without the battery the two seta 
are loaded only to an average of from one-third to one-half their 
rated capacity. | 

Let us now ascertain at what cost the reduction in the working 
costs due to the battery, above enumerated, is obtained. The 
following is a statement of the capital cost of the battery with 
its equipment of boosters, ete.: 
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The annual capital charges involved in connection with this 
equipment are as follows : 
Interest on cost of buildings, boosters, eto, —5 per cent. 

ON 5 [2 odia ati ped Vend datis e Ld Rie cus = $185 0 0 
Depreciation on ditto—24 per cent, ditto ....—.....—......— 95 0 0 
Interest and sinking fund on battery— 6 per cent. on 


Q5 DEO cerea ene a ras eases DR SINUS eee = 21215 © 
Maintenance (annual amount contracted for in tender) = 236 0 0 
£124 15 0 


representing a cost per unit of '07d., whist the reduction in 
cost due to that equipment under the best possible conaitions 
is only ‘059d. per unit, and on the later steam consumption 
tests only ‘015d. per unit. 

In the second case which came under the author's notice, the 
station is a combined lighting and power station equipped with 
two 125-kw. sets, two 215-kw. sete, and two 530-kw. seta, the 
total capacity of the station being 1,540 kw. The units gene- 
rated for the year were 2,497,237, the traction supply taking 
1,387,279, the lighting and power supply 659,527 units, the 
difference between the units sold and the units generated being 
303,354, In this station the traction battery has a capacity of 


250 kw. for one hour. The supply is given from this station to 
the tramways under an agreement by which the tramway autho- 
rities pay the actual cost of generation, and, in addition, 10 per 
cent, on the capital cost of the plant to cover interest and sinking 
fund charges and depreciation. Now, the plant upon which the 
tramway authority pays these capital charges is taken to be the 
two 125-kw. sets, one of the 215-kw. sets and the battery. The 
capital cost of the steam-raising plant is £15,307, and the capital 
cost of the batteries approximately £5,000. From the tram- 
way authorities’ point of view, there is little or nothing to take 
exception to in regard to the capital cost of the plant upon 
which they are charged. Ib has been claimed that the installa- 
tion of the battery and booster system at this station has 
resulted in a lower capital expenditure on generating plant and 
in reducing the works costs, and although the tramway autho- 
rity cannot complain of the amount charged to them in respect 
to the capital cost of the plant, it is curious to note that whilst 
they are only debited with generating plant of a capacity of 
465 kw., the lighting and power supply is debited with 875 kw., 
whereas the maximum load upon the tramway part of the 
undertaking was 500 kw. and upon the lighting undertaking 
400 kw. ; 

It would therefore appear that, in order to justify the capital 
expended on the installation of the batteries, it has become 
necessary to debit the lighting portion of the undertaking 
with a much greater proportion of the total plant capacity of 
the station, although the maximum demand is actually less 
than the maximum demand upon the tramways. If the 
tramway authority had been charged on the plant capacity 
in proportion to the load, they would have been in a position 
to dispute the cost of the battery installation as not being 
‘‘ reasonably ” necessary. There is little doubt that plant 
capable of dealing with this tramway supply, which has an 
average of 24 cars ranning, could be erected for £16,000, 
excluding buildings, which is practically the amount now 
charged. | | 

Turning now to the costs of generation, the following is a 
statement of the actual works costs as charged to the tramways: 
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It should be remarked, however, that the wages item is only 
charged to the tramway supply up to 800,000 units, it being 
assumed that the wages and management charges are ‘‘ fixed," 
and that any additional supply is given at the rate of ‘37d. per 
unit to cover the cost for fuel, water, and repairs, and which 
items are considered proportional to the output. It is, of 
course, impossible for the author to say what would have been 
the result of working if the battery had not been installed, 
and he can only show what the capital charges involved in 
connection with the provision of the battery system amount 
to—viz, £557. 103. per annum—and which is made up as 
follows : 


10 per cent. on capital cost of batteries—2£3,000.......4.. £300 0 O0 
iru MM" ——Ó— Ade ra 10 0 
Interest on capital cosb of buildings .—........—... «4 99 0 0 

£557 10 0 


and to point out that these charges are equivalent to ‘096d. per 
unit. If the battery system had not been installed, the work- 
ing costs could have been increased to 0°466d. per unit and the 
same result obtained. There is not the ‘slightest reason to 
suppose that if the battery had not been installed, the cost 
could have been so much higher (over 25 per cent.'. The coal 
consumption per unit generated is now assumed to be 4'78lb., 
whilst per unit sold it amounts to approximately 5'ólb. These 
results are almost precisely similar to the results obtained by 
the author in his own station on the later tests when working 
without the battery, and if allowance is made for the capital 
charges involved in the provision of the battery system, they are 
practically equivalent to the results of the first test made under 
conditions so favourable to the battery. 

It would therefore appear that the conclusion, deduced from 
a general consideration of the matter, that the advantages to be 
gained by the installation of storage batteries in tramway and 
power stations of even moderate size are not justified by the 
cost at which they are obtained, is well borne out by the actual 
results obtained under test in the author's own station, and ako 
by the results obtained in actual practice in another station 
where batteries were special introduced to obtain these 
advantages. In such an attractive form have those advantages 
been proclaimed, that batteries of accumulators have been 
installed without any regard to the cost at which the advantages 
were obtained, and the author hopes that results of other 
tests may be forthcoming to assist in the determination as to 
whether it is not more economical to provide generating plant 
of such a character as to meet the conditions of electric supply 
as they now exist, than to instal batteries of accumulators 
involving capital and maintenance charges out of proportion to 
the advantages to be derived therefrom, 
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LEGAL INTELLIGENCE. 


WALTERS AND ANOTHER v. THE LONDON UNITED 
TRAMWAYS (1901) AND THE LONDON ROAD-CAR CO, 


This was an action t efore Mr. Justice Grantham and a special jury 
in the High Court brought by Mr. Walters and Mra, Walters, his 
wife, t9 recover damages from one or both of the defendant companies 
for personal irjuries they had sustained in a collision which took 
place between a tram belonging to the London United Tramways ard 
a motor omnibus helongivg to the London Road-Car Co., upon which 
latter vehicle the p'aintiffs were passengers at the time of the accident. 

The evidence showed that the collision took place on June 18, 1905, 
at the junction of Goldhawk-road and Shepherd's Bush-road, about 
ACO yards from the tramway terminus outside the Shey herd’s Bush 
Station of the Central London Railway. The tram was proceeding 
along the Goldhawk-road in the direction of Ohiswick, and the motor 
omnibus turned cui of the Shepherd’s Bush-road and proceeded to ercss 
the tramlires in front cf the tram, but before it got clear of the metals 
the tram dashed into it, The case raised by ih» London United T:am- 
ways was that the accident was entirely due.to the negligence of the 
driver of the motor omnibus, who came cut of the Shepherd's Bush- 
road at such & high rate of speed that he was unable to stop before he 
got upon the metals, although he must have seen that he could not 
safely cross in front of the tram, The Road-Car Oo. said that the 
accident was solely due to the fact that, though the motor omnibus 
was & sufficient distance in front of the tram to have the right of way, 
the driver of the tram was not keeping a proper look out and did not 
slow down, which would have allowed the omnibus to geb clear, butb 
came at a fast pace and so caused the collision, There was a marked 
conflict of evidence as to the distance between the two vehicles when 
they first became visible to each other and as to their respective speeds, 
but the two drivers admiited that neither of them became aware of the 
approach of the other vehicle till ib was closa upon him, although, in 
fact, ib was possible for each to see the other while much further cff 
than, according t» their evidence, they did. 

Mr, Justice GRANTHAM, in summirg up, said that in his view 
these admissions by the drivers settled the question of the liability of 
both defendants. What were the drivers doing that they did nob see 
éach other much sooner? Neither could have been keeping a good 
look out, In commenting upon the fact that the driver of the motor 
omnibus had previously driven a horse omnibus, the learned judge said 

that, while he was glad the drivers of horse-drawn omnibuses were not 
leit destitute when a change was made to motor vehicles, but cculd 
become drivers of the motor omnibuses, he thought it incumbent uvon 
their employers to see that these men had a thorough course of training 
before they were trusted to drive these leviathans through the streets 
of London, 

The jury found a verdict sgainst both defendants, assessing the 
damages at £250 for Mr. Walte:s and £100 for Mrs, Walters. 

Judgment was entered accordingly. 


JOHNSON-LUNDELL ELECTRIC TRACTION CO. 
Alleged Misrepresentations in the Prospectus. 


The case of the Johnson-Lundell Electric Traction Co, v, Sir John 
Milburn recently came before the Comt of Appca', consisting 
of Lorcs Justices Vaughan-Williams, Stirling, and Moulton, on the 
appeal of the defencant from an order of Mr, Justice Bray in Obambers 
ae the order of the Master refusing to make an order for security 
‘or costs. 

Mr. Gore Browne, K,O. (with him Mr, Beddall), in support of the 
appeal, said the astion was brought by the company against the 
defendant for calls on shares, and the defendant set up the defi nie 
that he was induced to take the shares by misrepresentition ard that 
he was entitled to be raleased from the sha:e3 and to have repaid to 
him the sums he had already paid upon the chaies. A number of 
other shareholde:s were defending on the same lines, and others were 
waiting to sea how the action went before ccciding whether they 
should psy anything more, Defendant said that he ought to have 
security, as the company’s sole asset was the uncalled capital, and if 
defendant succeeded that asset would disappear. The company had 
been in existence for five years and had lost ia its business upwaids of 
£30,000, and there was no reason to think that its losses would c.ase. 
The learned judge took the view that as there was the asset cf unpaid 
capital, no security was necessary. The defendant hal to prove that 
there were misrepresentations in the prospectus, and as that was a 
costly matter he asked for security for ocs:s, What he feared was 
that if the defence succeeded the company would go into liquidation, 
and defendant would get only a small dividend for the costs properly 
incurred in fighting the action. 

Mr, BEDDALL fcllowed on the same side, 

Their LogpsuiPs, without calling upon counsel for the ccmpany, 
dismissed the appeal, 


TELEPHONE DISPUTE. 
The Swansea Litigation. 


In the Oourt of Appeal before Lords Justices Vaughan- Williams, 
Stirling, and Cczens-Hardy, the appeal in the action of the Swansea 
Corporation v. the National Telephone Company again came up. In 
a suit brought by the Corporation Mr. Justica Buckley ordered that 
the National Telephone Company should give reasonable facilities for 
intercommunication between subcribers to the Swars3a municipal 
telephones and subscribers to the National Company's system by 
effecting junctions between the two systems and Swansea central, 


eee SSS SS 


Morriston, and Mumbles exchanges, Against this order the National 
Company appealed on the ground that what had been ordered was 
impracticable. 

While this appeal was being argued, the Court intimated that it 
would like the opinion of an independent expert as to whether what 
had been ordered was impracticable or not, Accordingly Major 
Cardew, late R.E , was appointed to visit the district and report. Ib 
was upon the expert's report that the matter now came up. Major 
Cardew was of opinion that one junction circuit should be erected 
between the Corporation exchang s and the company’s exchanges at 
Sketty and Gors»inon ; there shoullbe junction circuits between the 
Oorporation exchange and Moniston and the company's exchange with 
Clydach ; and one junction circuit at Pontardawe, 

Lord Justice VAUGHAN-WILLIAMS said counsel could take ib for 
granted that the Court would determine, on Mejor Cardew's report, 
what, as a matter of fact, ought to be done. Tae Court would con- 
sider the matter and hoped to give jidgmen' before the Easter 
v& ation, 


WAKEFIELD AND DISTRICT LIGHT RAILWAY CO. 
v. MAYOR, ETC, OF WAKEFIELD. | 


This was a special case stated by the Wakefield jastices, and rai.ed 
the question whether a light railway was a railway within the meaning 
of Section 211 of the Public Health Act, 1875, and entitled to the 
benefit. of reduced assessment thereby conferred, heard in the King's 
Banch D vision before Mr. Justice Ridley, Mr. Justice Darling, and 
Mr. Justice À. T. Lawrence. | 


. The facts cf tha case were as follows, The matter came before the 


justices on the complaint of the respondents that the appellants, having 


been duly rated to certein general district rates, had refused to pay 
more than one-fourth of the sum aesessed, on the ground that they 
were exempted from payment in full by Section 211 of the Public 
Health Act, 1875. A copy of the rate was scheduled to the case, and 
therein ih» appellants were rated in respect of a certain light 
railway described as lines of rails, These rails were laid in 
certain enumerated public streete, and they were assessed at their 
full annual value. The light railway was authorised by the 
Wakefield and District Light Railway Oder, 1901 (made 
by the Light kKailway Oommissicnsrs in pursuance of the 
powers conferred on them by the Light Railways Ast, 1896) The 
roads along which it ran were highways dedicated to the public and 


repairable by the inhabitants at large, and vested in the Wakefield 


Corporation as urban authority. The traffic was worked by electricity 
on what is commonly called the overhead system, and the vehicles 
were used for the conveyance of passengers and parcels on payment, 
It was contended for the respondents that the appellants were liable 
to pay on the fall value (1) because the land on which the lines were 
laid was not land used only as a railway, and (2) that the railway was 
not a railway constructed under the powers of an Act of Parliament. 
for public conveyance within the meanir g of Section 211 (supra). The 


jastices upheld both these contentions, and ordered payment of the 


rate in full. Section 211 of the Public Health Act, 1875, is as 
follows: '' With respect to the assessment and levying of general 
district rates under this Act the following provisions shall have effect : 
(b) The occupier of any land. . , usedonly as a canal or towing- 
path or as a railway constructed under the powers of any Act of Parlia- 
ment for public conveyance shall be assessed in respect of the same 
in the proportion cf one-fourth part only of the neb annual value 
thereof.” 

Mr. Justice RIDLEY, in giving judgment, said the justices had 
decided that the land in question was not used only as a railway, and. 
was not constructed under the powers of an Act of Parliament, The 
difference between a tramway and a light railway or a railway was well 
known, but the difference tetween a light railway and a railway was a 
matter of more substantial difficulty. They had to ask themselves 
first whether this land was used only as a railway. He supposed that 
the words were used in contemplation of a railway enclosed within 
fences. The light railway was not, as far as he could see, distinguish- 
able in this respect from a tramway, for persons and vehicles could 
pass over ib without being trespassers, The only way in which the 
tramway cc mpany or light railway company became liable to rates was by 
reason of the metals, and possibly by reason of the groove in them which 
they only could use. Under these circumstances, was the land used only 
for the purposes of arailway? He had considerable doubt whether they 
ought not to consider this asa bramway, but allowing for the differences 
between a railway and a tramway, they resembled each other in the 
user of the lines. He therefore thought that the land was used only. 
as a railway. Upon the second point he felt less difficulty. This 
railway was made under the order of 1901, and not directly under an 
Act of Parliament, but on looking at Section 12 they got over that 
difficulty. The section dealt with the application of several |: gialative 
enactments relating to railways ¿n 1 light railways, Ib seemed to him 
that the section said that light railways were to be treated as if made 
under a special Act, and that the order made under the Act was to be 
called a special Act, and, therefore, that this railway was constructed 
under the powers of an Act of Parliament, Then came the question 
whether Section 211 was a general enastment relating to railways 
within Section 12, and if it was, then this part of the case also must 
be decided in favour cf the appellants. It had been contended that 
only those enactments were meant which dealt entirely with railway 
matters, But, if so, he thought the words should have been, ‘‘relating 
to the conduct and management of railways.” He thought Section 211 
was a general enactment relating to railways, Hoactmeat was not 
the same thing ss Act. The latter meant the whole Act, the 
former the Act or parb of the Act, He thought the sppeal should be 
allowed. | B 

Mr, Justice DARLING said he was of the same opinion, and thought 
that the case was a difficult one on both points, with the first of which 
only he proposed to deal, His view of Section 211 was this, The 
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appel’ants might use the roads in question as might all others, and 
would not be rateable ; but they became 80 because, unlike others, they 
had an exolusive use of the land upon which they had been permitted 
to lay down rails, All other persons were forbidden to use this land 
as a railway, All that for which the appellants were rateable was used 
only asa railway, Any user of ib by others would be a trespass, It 
was true that persons and vehicles might run over it, but not in the 
same way, This happened, of course, in a less degree in the case of 
level crossings over a railway, the aggregate of which over a given 
system would extend to a great length, He should be of the same 
opinion even if 'only " referred to the sole user of the line by the 
company itself, for the older railway Acts empowered and contemplated 
persons using the lines with their own coaches, just as motorcars used 
the old roads to-day. 

Mc, Justice A, T. Lawrence was of the same opinion, and the 
appeal was allowed, leave to appeal being granted, UR 


ELECTRIC TRAMWAYS CONSTRUCTION CO. v. HOLDS- 
WORTH. 


Mr. Montague Lusb, K.O., on Tuesday applied to the Court of 
Appeal, composed of Lords Justices Vaughan- Williams, Stirling, and 
Moulton, for leave to appeal on behalf of the defendants in the E ectric 
Tramways Construction Co, v, Holdswor:h from an order of Mr, Jus‘ice 
Ohannell in Chambers varying the order of the Master, He said the 
action was brought by the company, 
£6,000 upon an alleged failure of consideration under an agreement 
Contained in a letter, The defence raised was a complicated one, and 
there was a counterclaim for £19,967, The case was set down in the 
special jary list, and it was expected that the trial would last several 
days, As the company was in liquidation the defendant applied for 
security for costs, The Master ordered security to be given by the 
company in the sum of £300, but the learned judge, on appeal, directed 
that the company should give security only in £150. . He (Mr, Lusb) 
D to get the Master's order restored, In the result leave to appeal 
was refused, 


COMPANIES' MEETINGS AND REPORTS 


NATIONAL ELECTRIC CONSTRUCTION. 


The annual meeting was held last week under the presidency of Mr, 

nb i) mgen, ‘(A copy of the report appeared in our issue of the 
u , 

In moving the adoption, the CHAIRMAN said: The net profit for 
the year is nearly £4,000 better than that of the preceding one—a 
most gratifying result. The Musselburgh electric tramways and light- 
ing undertakings were transferred to the Musselburgh and District 
Electric Light and Traction Oo. as from July 1 last. The profit from 
these undertakings for the six months ended Dec, 31 last was sufficient 
to pay the debenture interest and preference share dividend, after 
placing a substantial amount to reserve and renewals funds, We have 
an application before the Board of Trade for an extension of the tram- 
ways to Port Seton, and we are sanguine that the application will be 
sanctioned, The extension is about 44 miles, and when constructed 
will, I am advised, add very considerably to the value of the under- 
taking. I am glad to say that our electric light undertakings at 
D»'ness and Carnarvon are making excellent progress, Within 
the last few weeks we have received from the Dolter Electric Trac- 
tion a contract for laying the surface-contact system at Hastings, 
sut ject to the Council’s consent, I might mention here that in the 
early part of the year an arrangement was entered int) with the 
Dolter Co, by which our Company were to be their sole contractors 
for a certain period. This arrangement was not entered into without 
the fullest investigation into the system by our engineer, in whom wa 
have the greatest confidence, and I am glad to say that his opinion 
has been vonfirmed by Sir Alexander Kennedy. We believe that there 
is a big future for this system, and’ the arrangement we have made 
should result in plenty of woik for our Company. We have again 
quite recently secured, subject to the approval of the Board of Trade, 
the contract for constructing and equipping the tramways in the 
Rhondda Valley. The contract price is about £227,000. We have 
also taken a considerable interest in the Construction Syndicate, which, 
we believe, will yield us a substantial additional profit, The opinion 
of your directors as to the soundness and paying nature of the scheme 
has been confirmed by the correspondence which appeared in the 
financial and other papere, and the hyaterical warnings from the Taft 
Vale Railway manager, After reviewing the accounts, he moved the 
adoption of the report, which was agreed t», | 


ANGLO-ARGENTINE TRAMWAYS. 


The twenty-second ordinary general meeting of the shareholders of 
this Oompany was held on Tuesday last at Winchester House, Old 
Broad.street, Mr, James Blake Ooncanon, deputy-chairman of the 
Oompany, presiding. 

In moving the adoption of the report, the CHAIRMAN said: The 
combined receipts amount to £720,488, and the expenditure, including 
£38,000 set aside for maintenance and £12,000 set aside for deprecia- 
tion renewals fund—the latter on account of paving included—this 
total item of £50,000 is included in the expenditure of £464,872, 
That leaves a net profit for the year of £255,616. We carried in from 
1904 £5,922, and these two items combined leave us an available 
balance of £261,538, or considerably over a quarter of a million of 
money. The debenture charges, City company’s annuity, preference 
dividend for the year, interim dividend paid in September last on the 
ordinary shares, the appropriation for the sinking fund of both classes 


which was in liquidation, for 


of sha'es, and the £20 000 we carry to reserve fund, absorbs £208 823, 
leaving a sum of £52,714, which admits of a balance dividend on the 
ordinary capital of 5s, per share, making, with the int:srim dividend 
already paid, 8s. per share, or at the rate of 8 per sent. per annum, 
leaving a surplus of £10,214 to be carried forward. The combined 
depreciation renewals fand, paving depreciation fund, aad the reserve 
fand now amount to £130,377, invested in sound marketable securities, 
The completion of the electrification of the City lines is now a matter 
of a few weeks—four to six, 
lasb year, and no doubt you would like to know some of the impres- 
sions I formed on that visit of inspection. 
important things the directors, 5,000 or 6,000 miles away from the 
seat of action, have got to consider is the character of the men repre- 


I was requested to visit Baenos Ayres 


Ia the first place, the most 


senting them, I really think that all our- representatives, from the 
chairman of the local committee, Mr. Samuel Hall Pearson, down- 
wards, take pride in being associated with this, of its class, very great 
undertaking, and that they all work most whole-heartedly to give us 
the very best results possible from our undertaking. Our depois are 
very complete. We made a point, where possible, of reducing the 
number and combining in one station where hitherto we were working 
from two stations, with considerable economic results. We have a 
factory at a place called Oaseras, where, I think, we can almost make 
anything up toa motor. We can prepare nearly everything that we 
have to deal with, and Mr, Walter assured me that the work of repair- 
ing electrical and other machinery will be done at: the very smallest 
cost. Well, as to the country—it is not for me to say very much 
about it, because I was not there very long, but it impressed me as 
having wonderful and natural resources only partially developed, and - 
allowing for possible sst-backs, quite natural in a country progress- 
ing so rapidly, I have no doubt that it has a great fubure before it, 
As to the fature of the Company, we have the very best streets, and 
I do not think we have very much to fear from competition. Various 
schemes for underground tubes have been under consideration, and I 
believe some, years ago a concession was granted to somebody, but 
recently I hear it was rather hanging fire, It is quite possible that in 
the future there may be underground railways made in Buenos Ayres, 
but I think itis rather a distant fature, but possibly when they are 
made they will affest us to some extent, For the current year, from 
Jen, 1 last up to April 1, our traffic showed an increase of £20,135, | 
Now the bulk of that increase comes—and this is a satisfactory 
feature—from the old Anglo lines, This is particularly satisfactory 
when you resollect for the same corresponding period of 1905 the 
increase over 1904 was £12,000. You must not take ib as implying - 
that that all comes from the Anglo, and that the City is not promis- ` 
ing well, So little of the City has been opened that it is impossible 
to form a close estimate as yet, but from my observations when I was 
out there the comparatively small horse cars I saw 1uaning over the 
City system, at a greater cost than the electric cars, were more or less 
packed all day long, and when we are ranning the electric cars with a 
larger number of passengers we have every reason to look for a satis- 
factory increase, 
The report was adopted, 


WOKING ELECTRICITY SUPPLY. 


The ordinary annual genera! meeting of this Company was held last 
week under the chairmanship of Mr, John Ashby, 

The adoption of the directors’ report and balance-shest (of which 
we presented a copy last week) was moved by the CHAIRMAN, who, 
after congratulating the shareholders upon the satisfactory state of the 
Company's s{fsirs, said that during the period of 1905 an additional 
54 miles of cables was laid, The order to supply Byfleet, Pyrford, 
Addlestone, and Chertsey was obtained last year, and the Company ` 
are now in a pcsition to commence operations, and the directora 
propose forthwith to lay a cable through Pyrford to Byfl:et, The 
expense of doing that will probably be some £6,009 or £7,000. When 
this has been done, the next step will be to extend to Addlestone and 
Chertsey. . : 

The report was adcpted. 


LONDON AND GENERAL POWER SUPPLY. 


At a general meeting of this Company held on Tuesday, the 10th 
inst., a statement was received. from the directors as to the rej action of 
the Additional Electrical Supply (London) B ll. Mr. STANLEY BOULTER - 
(the chairman) explained that the principal Electric Supply Bills to. 
come before Parliament had been the London County Council Bill, the 
Administrative Supply Co. of London Bill, and the Additional Elec- 
trical Supply B ll, Tne chief feature of the latter was its identification 
with the great railway interests of London, and this feature was 
peculiar to that Bill alone, Its obj:ch was to assist in elucidat- 
ing the pressing question of the electrification of the suburban. 
traffic of London. To disarm the opposition of the Oounty 
Council, it was arranged to omit from the Additional Bill the clauses 
which would have enabled the Company to supply in bulk such of the 
large elect:ical companies and borough councils as desired to take 
energy from the Additional Oo., and to restrict the powers to railways 
and canals alone. The Government decided to support the second 
reading of the London Oonnty Council Bill, and Mr, Lloyd-George 
notified that he did not propose to allow the other Bills to pass the- 
second reading and go to the committee in the same way as the County 
Council Bill; all that he proposed was that they should have a /ocus . 
standi, which practically meant the right.to attend the proceedings ` 
and raite objections, The promoters of the Additional Power Supply 
Bill did not agree to this proposal, and the second reading of the Bill 
was down upon the orders of the 3rd inst. The second reading was 
rejected, and, so far as that was concerned, the matter was at an end, 
There was one feature in the scheme which was worth mentioning. 
To supply the railways of London it would not have been necessary 
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for them to tear up any of the London streets, The wires for carrying 
the electric current could have been taken along the railways 
themselves, 


CALCUTTA TRAMWAYS. 


The ordinary general meeting of this Company was held on Tuesday 
ab the offices, 1, Queen Victoria-street, E.C., Mr. E. C. Morgan, 
chairman of the Company, presiding. (A copy of the direcuors’ report 
appeared in our issue last week.) A dividend at the rate of 4s. 6d. 
per share for the half-year ending Dec. 31, 1905, was paid, making 
with the 7 per cent, interim dividend already paid a total dividend 
for the year of 8 per cent, | | 

On the motion of the OHAIRMAN, seconded by Mr, O, SANDERSON, 
the reporb was adopted as read, 


CANADIAN GENERAL ELECTRIC. 


The report of the directors states that the profit and loss account 
shows an operating profit of 608,206dol., out of which has been paid 
four quarterly dividends at the rate of 10 per cent, per annum on the 
common stock, two half-yearly dividends at the rate of 6 per cent. per 
annum on the preferred stock, and interest upon advances from the 
Company's bankers, these payments, in all, amounting to 461.487dol. 
During the year 900,000dol, par value of common stock was offered to 
and subscribed for by the shareholders at a premium of 25 per cent., 
and the amount of the premium has been added to the reserve funó, 
which now stands at 1,480,320dol. Adding to this the amounts at 
the credit of contingent account and profit and loss brings the total 
surplus to 1,671,082dol., and since the books closed for the year the 
Company has received in premium from the sale of stock in England 
an additional sum of 220,000dol, so that at this date the surplus 
stands at 1,891,082dol. <A further sum of 137,870dol. has been 
written off for depreciation and 8,849dol. added to the balance at the 
credit of profit and. loss, which account now stands at 90,762dol. A 
reference to the assets will show that permanent investments have 
been increased during the year by 188,082dol,, whereas the cash and 
current assets has been increased by 1,156,168dol,, almost entirely made 
up of accounts receivable, work in progress upon which no profit has 
yet been taken, and raw materials on hand. 


PRIMITIVA GAS AND ELECTRIC LIGHTING OF BUENOS 
| AYRES. | 


The report for the year. 1905 states that the balance of revenue 
account for 1905 and the interest received from the German Trans- 
atlantic Electricity Co, amount to £122,398, which, with transfer fees 
£122, makes a total at credit of profih and loss account £122,520, 
and after adding the balance brought forward from the previous year, 
£16,469, there is a total credit balance of £138,989. Oat of this 
there has been set aside the amount required to complete the reserve 
against discount on debentures and expenses of issue, £22,285, and 
the directors recommend that a dividend of 78, per share, equal to 
7 per cent. for the year, be declared on the ordinary shares, leaving 
£16,986 to be carried forward. The sale of surplus lands has resulted 
in a profit of £20,611, and certain receipts for interest and other 
adjustments, amounting to £1,895, added to this profit, make a total 
of £22,504. The directors have thought it advisable to devote this 
amount, together with £22 285 from the profit and loss account and 
£9,304 from the special reserve fund, to extinguish in the balance- 
sheet the item of £54,093 '‘ discount on debentures and expenses of 
issue," | | 


CUBA SUBMARINE TELEGRAPH. 


The reporb for the half-year ended Dec, 31, 1905, to be presented at 
the meeting on the 18th inst., states that the total receipts of the six 
months were £14,648, while expenses amounted to £6,257, leaving a 
balance of £8,390, to which has to be added £6,031 brought forward, 
giving a total of £14,422 to be dealt with. The sum of £1,818 has 
been added to reserve fund, which now stands at £87,0C0, The 
directors recommend a dividend at the rate of 5 per cent. per annum 
on the ordinary shares, the balance (£5,604) being carried forward. 
The claim against the United States Government for payment of the 
cost of repairing the damage done to the cables during the Spanish- 
American war is still unsettled, 


BABCOCK AND WILCOX. 


The report of the directors of this Company for 1905, to be sub- 
mitted to the meeting on April 19, states thatthe net profit during the 
year, after deducting depreciation, etc., amounts to £291,022 to 
which has to be added the balance brought forward from last account, 
£28,519, less amount voted to the directors as bonus at the general 
meeting on Aprilll, 1906, £1,575, leaving a balance of £317,966. 
The directors now recommend a dividend of 8 per cent, on the ordinary 
shares, and a bonus of 4 per cent. on the ordinary shares, making 
20 per cent, for the year, placing to reserve fund £100,000, and to 
dividend equalisation fand* £20,000, leaving a balance to be carried 
forward of £31,966. During the year Sir William Arrol retired from 
the poat as he found it necessary toreduce the number of his engage- 
ments, | 


TYNEMOUTH AND DISTRICT ELECTRIC TRACTION. 


The report of this Company for 1905 states that capital expenditure 
during the year amounted to £5,705, the total capital outlay on the 
electrical construction and equipment of the lines being £91,918, The 
total revenue for the year amounted to £13,686, and expenditure 


(including £655 for debenture interest) to £9,982, leaving a profit of 
£3,703, which, added to the amount of £170 brought forward from 
last account, leaves an available balance of £3,873. The directors 
recommend that there should be placed to depreciation and reserve fund 
£600, and after paying a dividend at the rate of 54 per cent. per annum 
on the ordinary shares there remains to be carried forward £137. The 
extension of the light railway to Whitley Bay was completed and the 
additional length of line opened for public traffic on April 22 last. 
Although the opening of the extension had the effsct of increasing the 
number of through passengers, there was a large falling off in short- 
distance traffic. The North Eastern Railway  Co.s increased 
services during the year no doubt seriously competed with the tram- 
ways ; local trade strikes and the continued dull state of the shipping 
industry on the Tyne also adversely aftacted the receipts. The rates 
were increased in 1904 from £226 to £918, and the Company was 
compelled to appeal to quarter sessions, with the result that the 
amount now payable for poor and general district rate is reduced to 
£572 per annum. The cost of this appeal, amounting to £281, is 
included in the profit and loss account under general expenses, As 
the result of the working for the past year has not been favourable, 
the directors suggest that their fees for the current year be reduced by 
one-half the usual amount, 


WORCESTER ELECTRIC TRACTION. 


` The report of the Worcester E’ectric Traction Co. for 1905, to be 
presented at the meeting on April 19, states that capital expenditure 
to Dec. 31 last amounted to £115,086. During the year 6,000 ordinary 
shares were issued and the proceeds utilised in reducing the Company's 
liabilities on account of the construction and equipment of the line. 
The total revenue for the year amounted to £15,919. After deducting 
all expenses chargeable to revenue, including repaire, maintenance and 
debenture stock interest, and adding the balance available from last 
account—namely, £1,570—there remains an amount of £5,884 avail- 
able for allocation, The directors recommend that there should be placed 
to depreciation and reserve fund £1,241 (bringing ib up to £4,000), to 
pay dividend on the 14 000 ordinary shares at tne rate of 5 per cent. 
per annum, leaving to be carried forward £1,144, Ab the request of 
the Worcester City Council the directors have decided to construct 
about 200 yards of light railway along the Malvern-road, Ibis antici- 
pated that this short extension will yield a satisfactory return upon 
the cost of the construction, 


——— 


TRACTION AND POWER SECURITIES. 


The report of the Traction and Power Securities Oo. for the year 
ended Dec. 51, 1905, to be presented to the meeting on the 24th inst., 
states that the net revenue for the year amounts to £18 520, which, 
added to the sum brought forward from the previous year, makes « 
total standing to credit of profit and loss of £18,910. The directors 
have placed £15,000 to investment reserve account, thus bringing the 
total reserve to £50,000, available against depreciation of investments, 
as and when ascertained, and have carried forward the balance of 
£5,910. The investments stand on the books at cost, the principal 
ones being: Mersey Railway 4 per cent, new first perpetual debenture 
stock, Olyde Valley Electrical Power Co. (incorporated by Act of 
Parliament) ordinary shares of £10 (£5. 10s. paid). The Company's 
interest in both these undertaking has been increased during the past 
year in pursuance of contracts previously entered iato, and to which 
reference has on former occasions been made, Since the date of the 
last balance-sheet the greater portion of the Company's investments 
in shares of various Paris tramway companies has been realised at a 
profit, 


MADRAS ELECTRIC TRAMWAYS (1904). 


The report states that the net profit for the year, including the 
balance of £95 from last year, and afcer providing for maintenance, 
interest on debenture stock, ete., and £1,509 to depreciation and 
renewal fund, is £1,119. The directors recommend the dividend of 
24 per cent, per annum distributed in July last, which would absorb 
£887, and leave £231 to be carried forward. The traffic has been 
adversely affected by the severe famine in the Presidency during 1905 
and the conscqaert depression in Madras but, under the favourable 
conditions tha; have prevailed since the beginning of 1906, receipts 
show a substantial improvement, The extensions of the tramwayr, 
for which an order was secured last year, are under construction, and 
as nearly the whole material is now on the spot, the lines, it is 
expected, will be completed and in operation befcre the end of July. 


NEW COMPANIES REGISTERED, 


Carnarvonshire Electric Traction Syndicate, Limited,— 
Registered March 51. Capital, £1,000 in £1 shares, Orject: to 
carry on the business of contractors for public works and conveniences 


‘of all kinds, tramway, railway, omnibus and van proprietors, carriers 


of passengers and goods, suppliers cf electricity for light, heat, motive 
power, telephonic, telegraphic, industrial, and other purposes, accumu- 
lator and dynamo manufacturers, eto, No initial public issue, 


Electrical Manufacturers’ and Wholesale Traders’ Protection 
Association, Limited,—Registered April 3 with 250 members, each 
liable for 53, in the event of winding-up. Object as indicated by the 
title, The management is vested in a committee, - 


Liens Registered. 
Woking Electric Supply Co., Limited.—A trust deed, dated . 
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March 1, 1906, to secure £45,042 44 per cent, debenture stock and 
further stock not exceeding, with the existing debentures outstanding, 
the company’s paid-up capital, has been registered. Property charge : 
certain freehold lands in Woking, with the rights connected therewith, 
the Woking Electric Supply Co. Electric Lighting Order, 1900, and 
the Woking Electric Supply Oo. Electric Lightiog (Chertsey Extension) 
Order, 1905, and the company’s undertaking and property, present 
and future, including uncalled capital, 


PERSONAL. 


At the last meeting of the- Batley Town Council the salary of the 
electrical engineer, Mr, S. D. Jones, was advanced by £50 per annum, 

Me, W. Murray, traffic superintendent of the Ipswich Corporation 
electric tramways, has been appointed manager of the Walthamstow 
Urban Oouncil’s electric tramways system, l 

The Rochdale Town Council have decided to grant Mr, Platt, the 
borough surveyor, an honorarium of £500 for extra services rendered in 
connection with the reconstruction of the tramways. 

At a meeting of che Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board it was resolved that the salary of 
Mr. Ambler, station superintendent, be advanced to £175 per 
annum, and then by annual increments of £5 to à maximum of £200. 

The Hammersmith Borougb Oouncil have granted the following 
increases to officials on the staff of the electricity department: Mr. F. 
Hill, chief assistant electricity department, from £525 to £350 per 
annum; Mr, R. H, Patterson, station superintendent, from £250 to 
£400 per annum. 

Sir William and Lady Crookes celebrated their golden wedding on 
Tuesday, the 10th inst, , their marriage having taken place on April 10, 
1856, at the parish church of St. Pancras, Middlesex, X Congratula- 
tions were received during the day from various parts of the world, 
and in the evening there was a reception at the Empress Rooms, at 
which about 400 guests were present. 


— 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Tarn Severin,—The Municipality invite tenders for the electric 
lighting installation, Tenders by May 8. 


Bedford,—Tenders are to invited for the supply of 220 yards 
of rubber. insulated lead-covered and armoured cable, | 


Christiania.—The State Telegraphs D:pirtment invite tenders for 
the supply of 2,013 metres of cables, Tenders by April 18. 


Huelva (Spain)—The Harbour Board invite tenders for eight 
electiic cranes. Direccion de Obras del Puerto. Tenders by June 15, 


Cape Town,—The Tender Board invite tenders for 12 000 yards 


of covered wire, Particulars from the Controller of Stores, Tenders by- 


May 9. 

. Zaryzyn (Russia), —The Stadtverwaltung invite c {fsrs for the con- 
cession to instal and work the electric supply for lighting and tramway 
purposes, P 

Tarragona.—The Harbour Board invite tenders for a motor launch, 
driven either by electricity, petrol, or steam, Direccion de Obras del 
Puerto. . Tenders by Apri! 22, ee. 

Madrid, —The Public Works Department invite cffors for the con- 
cession to instal and work an electric tramway from La Carida to 
Ramona, de la Precilla, Tenders by May 21. 

Cairo,—The Director-General of Ports and Lighthouses invites 
tenders for carrying out an electric light installation on board H.M.S, 
a! Aida" at Alexandria, Tenders by April 50. | 

Manchester,—Tenders are invited for the electric lighting of the 
Chorlton union workhouse and hospitals. Apply to Mr. G. R. Peers, 
16, John Dalton-street, Tenders by April 18, 

Glasgow. —The Oorporation invite tenders for the annual supply of 
main cables, small cables and wires, electricity meters, and carbons, 

Tenders by April 25. See advertisement in last issue, 

Arlon,—The Oompagnie de Ohemin de Fer invite tenders for the 
construction of section cables to Dinant. Apply to Directeur de 
Service, 49, Avenue des Voyageurs, Tenders by April 23, 

Caen (France).—The Piéfecture at Caen invite offers for laying 
and working a tramway system by mechanical means, Offers are to 
be made to the P: éfecture du Calvados, Oaen. Tenders by June 1. 

Salford.—' The Oorporation Electricity Department invite tenders 
for the supply of a 750-kw. steam turbo-generator and condensing 
plant. Apply, the Borough Electrical Engineer, Tenders by April 21. 

Brussels.—The Roads and Bridges Department invite tenders for 
electric lighting at the law courts, Specification No, 49, 24d.; plan, 
1s Apply to 15, Rue des Augustine, Brussels, Tenders by 
April 20. | | 

Belfast.—Ths Oorporation Tramways and Electricity Department 
invite teaders for conveying plant for coal and ash, bunkers and chain- 
grate mechanical stokers. Apply, City Electrical Engineer, Tenders 
by April 16. 

Madrid, — Offers are invited for the concession to construct and 
work one tramway in Bilbao and two ia San Sebastian. Apply 
Ministerio de Fomento, Direocion de Obras Publicas, Madrid. Tenders 
by April 15. 

Darlington, —The Elestricity Oommittee invite tenders for the 
supply, delivery, and erection of a counter current jet condensing 


plant, complete with piping and cooling tower. 
Olerk by April 30. . 


town for lighting and tramway purposes. 
obtained from the Collège des bourgmestre et éshevins, Luxemburg. 


Tenders by June 1. 
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Tenders to the Town 


Luxemburg.—Tenders are invited for supplying electricity tə the 
Fall particulars may be 


Belgrade —The Public Works Department invite tenders for 


10,000 kilos, 1'5mm. bronz3 wire, 40,000 kilos, 5mm. bronz: wire, 
5,000 kilos, 4mm. compcsite wire, and 20,000 double bolts for insu- 


lators, 


Tendera by April 20. | 
Withington (Manchester). —The Guardians of the Chorlton Uaion 


invite tenders for the electric lighting of their workhouse and hospitals 
at Withington. 
Manchester, by 9 a.m. on April 18. 


Tenders to the Clerk, Union Offices, All Saints’, 


Duudee.—The Town Council invite tenders for general stores, Specifi- 


cations and forms of tendera may be nad on application to the City 


Electrical and Tramways Engineer, Dudhope-crescent-rca1, Dundee, 
to whom tenders must te sent by April 14. 


Wallasey.—The U:ban | District: Council invite tenders for an 
extension to the engine and boiler house at the generating station, the 
supply and delivery on seat of new boilers, also a 500-kw, steam-driven 
single-phase alternator. Tenders by noon on April 18, 


‘South Shields,—The Corporation invite tenders for supply and 
delivery of 10 open-staircase type top-seat motorcars, complete with 
“ Brill" trucks of British manufacture, the Corporation reserving to 
themselves the option of taking an additional five cars, Tenders to 
Town Clerk by noon on April 18, | 


Bristol,—The Docks Committee invite tenders for the construction, 
delivery, erecting in place, and maintenance for 12 months after erec- 
tion of two electrically-driven transporters at the tobacco warehouse, 
Cumberland Basin. Tenders to the Secretary of the Docks Committee, 
19, Qaeen-equare, Bristol, by 10 a.m, on April 18, : 


Sydney (N.S W.).—The Council invite tenders for the supply and 
erectiun of (A) boilers, automatic stokers, pipework, etc,; (B) turbo- 
alternator, sub-station mach'nery, switchboards, ete.. Conditions may 
be obtained from Messrs. Preece and Oardew, 8, Queen Aune's-gate, 
Westminster, on deposit of £5, 5s , which will be returned on receipt 
of a bona fide tender, Tenders by May 7. 


Hull, —Tenders are invited for the following plant required at their 
Sculcoates-lane generating station: (Contract.55) coal-handling plant, 
etc,, in connection with eight Lancashire boilers ; (56) condensers, 
pumps, pipework, etc., in connection with six Lancashire boilers and 
two high-speed engines, Tenders to the Ohairman of the Electric 
Lighting Committee, Town Hall, Hull, before noon on April 19, 

Kingston-upon-Hull,—The Electric Lighting Committee invite 
tenders for the following plant required at their Sculcoates-lane 
generating station : (Contract 55) coal-handling plant, etc., in connec- 
tion with eight Lancashire boilers ; (Contract 56) condensers, pumps, 
pipework, etc., in connection with six Lancashire boilers and two 
high-speed engines, Tenders by noon on April 19, See advertisement, 


Bristol.—The Docks Committee invite tenders for the construction, 
delivery, erecting in the existing engine-house, Underfall Yard, test- 
ing, and maintenance for 12 months after completion, of three sets 
of electrically - driven hydraulic pressure pumps (each set is to be 
capable of delivering 150 gallons of water per minute against an 
accumulator pressure of 750lb. per square inch), Tenders to the 
Secretary. of the Docks Oommittee, 19, Queen-square, Bristol, by 
10 a.m, on May 28. | 


RESULTS OF TENDERS. 


Torquay.—The tender of the Main Oolliery Co., Neath Abbey, 
Neath, has been accepted for the supply of coal at 15s. 2d. per ton for 
the electricity works. 

Buxton,—The Urban District Council have accepted the tender of 
Messrs. Chamberlaln and Hookham for meters, and the tender of the 
Callender Oable Construction Co, for cables, in connection with the 
extension of the mains and house services, 

Battersea.—The E’ectricity Committee are recommending that 
the tender of Messrs. Oliver and Oo. to supply 70 arc lamps, complete 
with raising and lowering gear, as per specification prepared by the. 
late electrical engineer (required in connection with the Nine E msand 
other schemes), for the sum of £788, 2s. 61. be accepted, subject to 
the usual conditions of contract, 


Fulham,—The Electricity Committee recommend the acceptance 
of the following tenders for the annual supply of general stores: 
(Section 1) packings jointings, etc., H. Edmonds and Oo. ; (Section 5) 
street lighting goods, J. Gibb and Co, ; (Saction 6) fuse wire, etc., the 
Municipal Supplies Oo,; (Section 7) carbons, Geipsl and Lange 
(su! jact to a satisfactory trial of the carbons); (Section 8) house cut- 
oute, etc , British Iosulated and Helsby Cables. 


West Bromwich.—The Corporation have received the following 
tenders for 400-kw. turbo-generator: British Electric Plant, Alloa, 
N.B.; General Electric Oo,, Witton; Richardsons, Westgarth, and 
Oo., Hartlepool; O. A. Parsons and Co., Newcastle-on-Tyne 
(accepted) ; Brush Electrical Engineering Co., Loughborough ; Siemens 
Bros. and Oo,, London. Alterations and additions to exhaust pipes: 
all above firms tendered, aud in addition J. Spencer, West Brom- 
wich ; C, A. Parsons and Oo, (accepted). Boiler and steam piping: 
Babcock and Wilcox (accepted), 


Salford,—The following tendera have been accepted for the annual 
supply of materials for the electricity department, at s:heduled prices 
except Brockie-Pell lamp globes: W. T. Glover and Oo, and Johnson 
and Phillips, cable; Henley’s T:lograph Works Oo., L. Andrew and 
Co, J. Barrett, and the British Insulated and Helsby Cables, cable 
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accessories; Ferranti Limited meters; British Insulated and Helsby 
Qables and Reason Manufacturing Oo., house fase boxes; Stewarts 
and Lloyds, wrought-iron tubes and fittings ; General Electric Oo., 
steel insulated screwed tubing; Electromotors Limited, i-h p. to 
5-h.p. electric motors; Royce Limited and Lancashire Dynamo and 
Motor Oo., 5-h.p. to 20.h.p. electric motors; Baxendale and Oo., 
double-pole main switches and sundries, Broskie-Pell are lamp globes 
53, each ; General Electric Oo., Angold enclosed arc lamps, cut-outs, 
casing, and capping ; Sperryn and Co., tumbler and link switches ; 
Berry, Skinner, and Oo., patent push and pull switches; Berry, 
Skinner, and Oo., Royce Limited, and the Adams Manufacturing Co., 
motor starters. l 


Briton Ferry,—Thə Urban District Council have received the 
following tenders for the supply of sub-station switchboard, feeder and 
G'stributor cables, ete. : | 


Oallender's Cible and Construction Oo., Hamilton 


House, Victoria-embankment, E.O. (accepted) ....... 1,576 14 2 
Siemens Bros, and Oo., Qaeen Anne’s-chambers, Broad- 

way, Westminster, S. W. eese meses. 1,633 10 10 
British Insulated and Helsby Cables, Prescot ......-... 1,634 17 0 
W. T. Glover and Co., Trafford Park. Manchester ....., 1,646 19 2 
W. T. Henley’s Cable Oo,, Blomfield-street, London- 

wall EQ reisir daen EP AE EO E . 1,649 5 4 
Johnson and Phillips, Old Oharlton, Kent ................. 165511 O0 
Western Electric Oo., North Woolwich, London, E. ... 1,755 10 6 
Improved Electric Supplies, 7, Great Newporb-street, 

NO sm ce do ari eem SO ER — . 1,815 10 0 
Ellis and Ward, Edmund-street, Birmingham .......... 4 1,859 0 0 


London Couuty Council.—The following tenders have been 
received for overhead travelling cranes for the Limehouse, Shoreditch, 
and Mildmay Park sub-stations : 


Dewsbury Electric Manufactaring Oo., Dewsbury .........—.—.- £526 
J. Smith (Keighley) Limited, Keighley*....................... ^-.. 660 
Osrrick and Ritchie, Edinburgh nesses ome sus oms seme sesers eoeou sosom 673 
Jessop and Appleby Bros. (Leicester and London), Leicester...... 700 
J. Hitchen and Sons, Halifax .5...... eem — 709 

INO Aes scd cul car terete tana a ded Mantes etic eens 749 
J. M. Henderson and Oo., Aberdeen nwse omr om sons mismes omn ree 740 
Holt and Willett, Oradley Heath „ws, us omoose mesem es eomso sesoses 750 
J. Oarrick and Sons, Edinburgh ...... ENEE UEYRPAERIS — * (DL 
J. Spencer and Oo., Hollinwood ..........-. memes 780 
J. Musgrave and Sons, Bolton esem ccccsecessseseee Ab dead . 8M 
J. Booth and Bos., Rodley, Leeds .....s.ccceccerssssenseese: sussseeee 895 
H. Morris and B:stert, Loughborough ... .......... eee =... 1080 
T. Smith and Sons, Rodley, Leeds mm -.eeeeeseeeeeeeeesss 1,120 
Rushworth B-os,, Colne....... eene iretstia caseras. d: T0 
J. Richmond and Oo., London. ss. e smoes ess neses senem enseres 1,005 
Teesdale Bros., Darlington ..ssersmssmresoses omesesomseromomsmeeo 1,908 


* Recommended for acceptance, 


BUSINESS NOTES. 


Hove,—Additional mains are to be laid in various roads in the 
borough. 


Wednesbury.—T he Council are proposing to extend their electricity 
works at an outlay of £5,150. 

Rathmines —The Council are applying for a loan for the extension 
of the electric lighting system. 

Wigan.—The Council propose to borrow £48,200 for extensions, 
etc., to the lighting undertaking. i e 

Bermondsey.— The L^ndon County Council have agreed to lend 
the Borough Oouneil £4,345 for electric lighting purposes. 

Hanley.— The Corporation electricity department are off ring to 
consumers a flt rate of 1d. per unit in the restricted hours’ supply. 

Southwark.—The Council have decided to spend £2,000 out of 
capital account in order to lay down a new feeder to Falmouth-road. 


Bedford, —The Council are reducing the charge for the supply of 
electricity for motive power and heating purposes from 14d, to ld. per 
uni, . — - 

St. Marylebone. —The London County Council have agreed to lend 
n Borough Council £48,645 for extending the electric light under- 
taking. 

Nottingham,—The Corporation have unanimously resolved to pay 
all tramway employós at the rate of time and a half for Sunday 


labour. 


. Swansea, —AÀt a meeting of the Oorporation "Telephones Committee 
last week, ib was decided to laya new line between Swansea and 
the Mumbles, l 

Bridlington.—A Local Government Board irquiry is to be held 
into the application of the Council for sanction to borrow £3,000 for 
electric lighting, 

London County Council —The proposal to extend the Aldwych 
to Angel electric tramway to Highbury was agreed to by the Council 
at their meeting on Tuesday, | | 

Ayr.—The Council are extending the lighting mains from the head 
of Bowman-road along Ballantine-drive and down Ohalmers-road to 
join with the existing cable in Oarrick- toad, 


Newcastle-on-Tyne,—The most recent extension of the Newcastle 
tramways, that from the old toll bar in Scotswood-road to Scotswood 
Station, was inaugurated on Friday, April 6, 

‘St. Gall (Switzerland), —The commune of Eshmerikon have 
decided upon the construction of a small electricity station for gene- 
rating power up to 500 h.p. for public street-lighting. 


Fulham.—The number of connections to the Council mains from 
March 16 to 31 were equivalent to 1,862 8-c.p. lamps. 


Worthing.—The Council have decided to make application to the 


Local Government Board for sanction to borrow £460, the estimated 


cast of installing a suction gas plant at the electricity worka, 

Soleure (Switzerland), —La Commune de Grellingen have formed 
a project for obtaining power from the Bió e; 500 h.p. to 400 h p. will 
be transformed by this meaus and distributed for lighting and other 
purposes. 

South Lancashire Tramways Bill—The Chairman of Oom- 
mittees of the House of Lords reports that all opposition has been 
withdrawn, and it will accordingly be referred to the Unopposed Bill 
Committee, | 

Bankruptcy Dividend —The London Gazette announces that a 
first and final dividend of 921, in the pound has been declared in the 
estate of J. Wood Smitb, electrical engineer and contractor, 55, Bolton- 
road, Darwen. | 

Kidderminster and District Electric Lighting and Traction 
Co —The accounts of this company for the year 1905 show, after pay- 
ment of the preference dividend, a balance of £145, which itis proposed 
to carry forward. . 

Electric Installation on Ships.—In the elect'ic instal'a*ion on 
the liner ** A merica,” 6 miles of main cables, 48 miles cf branch wire. 
and 27 miles of b ll and telephone wire—making in all a total of 
79 miles—are used, 

Stalybridge —At a meeting of the Stalybridge, Hyde, Mossley, 
and Dakinfield Tramways and Electricity Board, it was reported that 
arrangements had been made with the promoters of the O.dham and 
Saddleworth tramways. 

Hanley.—A conductor in the service of the Potteries Electric Trac- 
tion Oo, was charged for permitting overcrowding on oue of the bram- 
cars, and was fined 2s, 6d, aud costs, The company have threatened 
to take the matter to a higher court, 

Anglo-American Telegraph Co.—An interim dividend is deslared - 
for the quarter ended March 31 of 15s. per cent. on the ordinary stock 
and £1. 10s, per cent, on the preferred stock, less income tax, payable 
on May 1 to stockholders registered March 31. 

Glasgow.—The drawings for Saturday, the 7th inst,, amounted to 
£4,091, This constitutes a record day's drawings for this department, 
It is worthy of note that the department had been operating for two 
months before the drawings reached £4,000 per week, 

Release of Trustee,—The London Gazette announces that F. 
Gittens, 55, Victoria-street, Liverpool, has been released from trustee- 
ship in the estate of W. Sumuer ani E. Sameer, electrical and 
mechanieal engineers, of 65, Victoria-street, Liverpool, 

New Malden (Surrey).—The Council have appointel Messrs, 
Talbot and Stevenson, at a fee of 50 guineas, to prepare and submit 
a comprehensive report as to the best and most economical means of 
carrying the Council’s electric lighting provisional order into eff ct, 

Hastings, —A service of electric tramcars has been started between 
B xhill and 8t, Leonards. The cars run every five minutes, and 
the fare for the journey of over three miles is dd. The completion 
of the system will provide an attractive seven-mile ride along the sea- 
shore. | 


Stock Exchange.—The Stock Exchange Committee has appointed 
Wednesday, April 25, special settling day in British Oolumbia Electric 
R ilway Oo,’s farther issue of £185,000 5 per cent, cumulative per- 
petual preference stock, and have ordered the same to be quoted in the 
official list. | 

Warrington.—The Council at their last meeting agreed ‘to the 
recommendation of the Electricity and Tramways Committee that no 
free passes be issued for use on the tramcars, and that tokens be 
issued to persons holding such passes on payment at the same rate as 
Corporation departments, il 

Liquidation.—A general meeting of the members of the Mexican 
Electric Works Limited will be held at 65, Old Broad-street, Londor, 
E.O., on May 15, at noon, for the purpose of haviug an account laid 
before them, showing the manner in which the winding up has been 
conducted and the property disposed of, i 


Longton —The output of electricity from the Corporation works 
during the past month was 12,855 units, being an increase as compared 
with last year of 25 par cent, Aoplication is to be made to the Local 
Government Board for a loan of £3,500 for the purpose of defraying 
the cost of extending the electricity mains, 


District Railway.—The company have decided to do away with 
the sliding middle doors of the electric cars, and passengers will leave 
the cars by the doors at the ends. By this change four seats, two on 
each side of the carriage, and already fitted for use, will now be available, 
The seating accommodation will thus be increased. 


Carlisle —The Carlisle Tramways Oo, are having patent appliances 
fixed for preventing broken overhead ''live" wires from falling on t» 
the street, A semaphore signal will shor'ly be erected near Tallis 
House showing ‘' line clear " or otherwise between that institution ant 
Oaldew Bridge, in order to save time on the Newtown route. 


Leyton (Essex).—The work of electrifying the tramway system is 
being pushed forward with all possible spee?, and in order that no 
time may be lost, the Council have sanctioned Sunday work. The 
contract for the laying of the permanent way, amounting to over. 
£120,000, is in the hands of a local contractor, Mr. W. Manders. 


Croydon.—Fifteen new electric tramcars have been delivered in. 
Croydon to the order of the British Electric Traction Oo. this week 
for use on the new route to the Crystal Palace. Tho cars will shortly 
commence running from the northern and southern termini of the 
borough, Norbury and Purley respectively, direct to the south entrance 
to the Palace, - | 
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West Ham.—A Local Government Board inquiry is to be held 
into the application of the Council for sanction to borrow £62,300 
for extensions to the electric lighting. During the past quarter 25 
motors have been connected with the Corporation mains, equivalent 
to 144 b.h.p., and in addition orders have been booked for 30 motors, 
totalling 583 h.p. 


Indo-European Telegraph Co. — The directors recommend a 
dividerd for the six months ended Dee. 31, 1905, of 17s, 6d. per share, 
making, with the interim dividend already paid, 6 per cent. for the 
year, and a bonuscf 20s. per share. They also recommend a special 
distribution of 15s, per share out of interest accrued during the year 
upon investments, 


Buxton, —The Local Government Board’s sanction to the borrowing 
of the following sums by the Council has been received : £1,977 to 
defray excess expenditure over loans previously sanctioned, and the 
cost of new plant, repayable with interest in 18 years; £1,441 for 
mains and house services, repayable in 15 years; £237 for meters, 
repayable in five years, 


Bankruptcy Laws,—The President of the Board of Trade has 
appointed a committee to inquire into and report upon the effect of 
the laws in force in the United Kingdom in relation to bankruptoy, 
deeds of arrangement and compositions by insolvent debtors with 
their creditors, and the prevention and punishment of frauds by 
debtors on their creditors. 


Morley.—The Oorporation electrici] engineer reports that the out- 
put from the electricity works for the month ending Feb. 28 was 
16,800 units, against 15,147 the corresponding month of last year, 
being an increase of 1,653 units, The units sold to consumers by 
meter numbered 12,815, egainst 10,005 the same month last year, 
being an increase of 2,810, 


Geneva,—M, Babel, Administrateur des Services Industriels, 
estimates that the increase in the use of electricity for lighting and 
driving purposes is 1,000 h.p. Foreseeing the necessity of a new 
hydro-electric generating station, the Conseil Municipal have decided 
to allow an annual grant of £1,000 for carrying out the preliminary 
work in connection with the new installation, 


Cumberland. —The Committee of Selection in the House of Lords 
have nominated the following peers to consider the Cumbe lind 
Electricity and Power Gas Oo. among other private Bills: the E irl 


of Lauderdale (chairman), the Earl of Cathcart, Viscount Ridley, Lord | 


Rossmore, and Lord Estcourt. Tuesday, May 1, has been fixed for the 
hearing of counsel and the takiog of evidence, 


Macclesfield.—Atthelast meeting of the Town Council the town clerk 
submitted and explained the draft agreement between the Corporation 
and tramways company for the sale to the latter of the rights of the 
Corporation under their electric lighting order for a sum equal to the 
amount expended thereon by the Uorporation, and it was resolved that 
the town clerk be authorised to negotiate with the company, 


Falkirk,—Iu the Judiciary Court House of Edinburgh last 
week, Lord Killanin announced that the Oommirs‘oners passed 
the preamble. of the Bill promoted by the Falkirk District Tramways 
Co, and the Danfermline and District Tramways Oo. The Bill pro- 
vides for two extensions, one extending to about two miles to Laurieston 
and the other to between three and four miles to Grangemouth, 


Edinburgh.—The Oouncil have agreed to reduce the price of the 
lamps for public lighting from £10. 153, to £9 per lamp; the price 
of current for private lighting from 34d. to 53. per unit ; the price for 
motor power from 141, to 141, per unit ; and that the special rate to 
consumers who agree not vo use the current during the heavy load 
period in the winter months be reduced from 1,44, to 1d. per unt. 


Croydon,—In order to increase the revenue from the elestric 
tramway system, which the Corporation will take over from the present 
lessees, the British Electric Traction Co., next Jane, the Tramways 
Oommittee propose to let a limited space on the cars for advertising 
purposes, It is estimated that about £2,000 a year would be obtained 
in this way. At present advertisements are strictly prohibited on the 
cars, 

Gillingham (Kent).—The borough engineer reports that the 
equivalent of 788 8.c.p. lamps have been connected with the mains 
since the last monthly meeting of the committee and that the equiva- 
lent of 197 8 c.p. lamps have been disconnected during that time, 
making a total of 48,465 8.c.p. lamps, with 263 consumers connected, 
ae that applications have been received for the equivalent of 96 8 o. p. 

amps, 

Burslem —It was reported at a meeting of the Highways Oom- 
mittee that Oolonel Druitt, Board of Trade inspector had made an 
inspection of the tramlines between Burslem Town Hall and Hanley 
on March 15, and that prior to the inspection he had attended at the 
town hall where he was met by representatives of the Council, and 
the question of the noise caused by the cars along the Waterloo-road 
was discussed. | 

London Power Bills, —The Committee of Selection have appointed 
Mr. J. H. Duncan, Sir F, Lowe, Mr, Normar, and Mr, Bell to serve 
ou the Hybrid Committee on the London Oounty Oouncil (Electric 
Supply) Bill. The five members nominated by the House are: Mr. 
Chance, Mr. Nolan, Mr. J. Parker, Mr. W. Rutherford, and Mr. L. 
White, It is understood that the last-named will be the chairman of 
the committee, 


Morley.—An exhibition has been promoted by the electricity 
department of the Corporation, under the direction and management 
of Mr, J, E. Ellis, the borough electrical engineer. It has proved 
itself a thorough success, 15,725 having visited it during three days. 
The exhibitors are highly satisfied with the amount of business they 
have done, and have petitioned the engineer to hold another exhibition 
next year on a larger scale, 


Battersea,—The Electricity Oommittee are recommending that 
the charge for the supply of electrical energy for ordinary lighting 
purposes be altered from 4d. per Board of Trade unit, with rebates in 
certain cases, to 54d. per unit net; also that the charge for the supply 
of electrical energy for outside arc lighting over footways be altered 
from 4d, per Board of Trade unit, with rebates, to 24d. per unit and 
a charge for meter rent of 1s, 6d, per quarter. 


Tramway Workers.— The annual report of the Tramway and 
Vehicle Workers’ Association, just issued, shows that the membership 
is 11,059, against 10,757 at the commencement of the year, or an 
increase of 302, Three new branches were opened during the year, 
The capital is £21,608, as against £18 760, an increase of £2,846; 
the average worth per member being £1. 183. 11d,, as against 
£1. 14s. 11d. at the commencement of the year. 


Dudley.—The Local Government Board have held an inquiry 
respecting the application of the Corporation for permission to borrow 
£22,000 for extensions to the electrical works, Ths output from the 
Corporation electrical station during the year has been 1,627 961 units, 
an increase of 100,074. The 8-c.p. lamps now number 35 843, an 
increase of 6,177, and the consumers number 298, an increase of 32, 
Seventy-one motors are being supplied, an iacrease of 19, 


Halesowen.—At a meeting of the District Council lash week it 
was stated that the Light Railway Commissioners would hold an 
inquiry at Halesowen with respect to the provision of electrically- 
equipped light railways for Halesowen and the adjacent district, 
About £300 has been expended in widening one of tne main roads 
and a dispute has arisen between the Worcestershire County Council 
and the Halesowen District Council as to which authority should meet 
the expenditure, 


Luton,—The borough electrical engineer reports that since Feb, 23 


l sb 49,132 units have been generated, an equivalent of 174 8 c p. 


lamps and two motors of 11 h p. connected, making a total of 299 
consumers with 18 261 lamps and 115 motors of 544 h.p.; that the 
units generated show an increase of 24 per cent, over the number 
gererated during the corresponding period of last year, and that at 
the present time applications are in for over over 66) additional lamps 
and 100 h.p, in motors, l 


Arbroath. —The Town Council have agreed to give Mr. George Balfour, 
e'estrical enginee", London, their support in obtaining an electric 
light and power provisional order for Arhroath on the basis of an 
agreement to be entered into with him, Mc. Balfour is to erect the 
works on the Shambles site, previously proposed ia the case of the 
Emnpire Electric Light Oo., at a feu duty of £60 per annum, Mr, 
B four undertaking that everything should be completed within two 
years from the date of the order. 


Huddersfield.—An accident occurred last week on the Hudders- 
field tramways system, when a car left the rails. Fortunately, having 
b en pulled up a short distance away, ib was only travelling ab a 
moderate speed, and the motorman immediately applied the magnetic 
brake, the car being brought to a standstill in avout 10 yards, not, 
however, before the corner of the car had collided with the high wal) 
separatiog Longroyd.lane from the canal. The prompt action of the 
motorman averted serious consequences. 


Carnarvon.—The report of the Corporation engineer is as follows: 
Station opened Feb. 25, 1905, with 37 consumers; connected, 1,092 
8-c.p. lamps. By March 30 there were 40 consumers, 1,209 lamps, 
959 units sold; June 30, 49 consumers, 1,840 lamps, 2.451 units 
sold ; Sept, 29, 79 consumers, 2,591 lamps, 5,507 unite sold ; Dac. 30, 
161 consumere, ő 668 lamps. 12 951 units sold ; March 25, 1906, 141 
consumers, 4,059 lamps, 11,487 units sold; total units sold, 31,335. 
There is a further 776 8.c.p. equivalents applied for, 


Partick,—At the Town Council on Tuesday a large deputation of 
rcs:dents in the Partickhill district appeared iu support of a petition 
asking the Council to give their consent to the extension of the city 
tramways from Byres.road to Clarence-drive, by way of Highburgh- 
road, The Council afterwards agreed to acj urn consideration of the 
matter until after hearing another deputation, as suggested by a letter 
which had been received from sgents representing those opposed to an 
extension of tramway lines in the direction indicated. 


Aston —The Council have received the formal sanotion of the Local 
Government Board to the borrowing of the followiog sums for the 
extension of the power station—viz , £24,625 for additional plant at 
the Ohestor-street power station, £5,900 for mains and house services, 
and £500 for meters. The uumber of units sold for month of 
February this year amounted to 157,100 ; divto last year, 113 653; 
total number of lamps (8-c.p. «quivalent) connected to end of February, 
43 370 ; during February, 1,50U ; disconnected, 423; to connect, 515. 


Scholarship Examinations, April, 1906.—As a result of the 
recent examination for entrance scholarships held at Faraday House 
on April 4, 5, and 6, the following awards have been recommended by 
the examiners: Maxwell Scholarship of 50 guineas, tenable for two 
years, to H. T. Werren, Haberdashers’ Aske’s Hampstead School; 
exhibition of 30 guineas, tenable for two years, to O. S. Boll, Dun- 
gannon School, and to G. H. N. Reay, Lancing College ; spacial prizes 
of 20 guineas each have also been awarded to L. O. Martin, Bishops 
Stortford School, and to L, W, Johnsov, Dulwich College. 


Surbiton,—At the meeting of the Urban District Council on 
Monday night, complaints having been received as to the excessive 
and unnecessary noise caused by the trams when rounding corners 
with abrupt turns, the Parliamentary C.mmittee directed the clerk to 
write to the London Unit d Tramways Oo, urging them to give the 
matter their attention, Ia reply, Sir Clifton Robinson, the managing 
director, wrote stating that he would do everything possible to 
minimise the noise complained of. It was acknowledged that the 
tramway company had already shown a willingness to do what they 
could by pouring oil and water on the rails, 
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Colchester,—The borough engineer's report contains the following 
particulars: Output of electricity (lighting) in units during February, 
1906, 62 156, against 62 025 in 1905, and 41988 in 1904; ditto 
(traction) ditto, 42 455, against 31637 in 1905; ditto (used in 
" generating station) 7938 ; number of consumers at end of Febraary, 
872, against 650 in 1905, and 428 in 1904; total number of 8 c.p. 
lamps connected, 36,174, sgsinst 51,256 ia 1905 and 24 767 in 1904. 


Monk Bretton (Yorks).—A deputation of the Urban District 
Council recently waitea upon the t-amways company with respect to 
the condition of the road at the Oid Mill tramway terminus, The 
company favourably considered the proposals made by the deputatior, 
and salso disenssed a suggestion that the tramway should now be 
extended to Monk Bretton, Cadworth and Shafton-Two-Gates. The 
deputation, on behalf of the Council, promised their support in the 
matter, and urged that if the line was extended, as suggested, it 
would be the best paying part of the whole track, 


Airdrie.—At the last meeting of the Town Oouncil a discussion 
arcse on & motion passed at a public meeting of ratepayers of the fifth 
ward asking the Council to press upon the Airdrie and Coatbridge 
Tramways Oo, to complete their line from the present terminus at 
Motherwell-road by laying the additional mile or so of line to Clarkston 
Ohureh, The company have the option of forfeiting £1,000 to the 
burgh should they fail to lay the line by Aug. 1 next, The Oouncil 
unanimously decided to co-operate with the ratepayers’ committee in 
their demand, and appointed a committee with powers to wait on the 
company in London to place the matter before them. 

Hammersmith and City Railway.—Good progress continues to 
be made with the electrification cf the Hammersmith and City line, 
jointly worked by the Great Western and Metropolitan Railways. 
Lhe Railway Gazette states that the track work is now approaching 
completion, and the sub-station at Royal Oak is already in a forward 
stata, The electrification of this line will enable electric traction to 
be in operation between Aldgate and Hammersmith, and lead to the 
final withdrawal of the last remsining steam trains from the Metro- 
politan and allied systems. The line between Latimer-road and Ken- 
sington (Addison-road), over which the Great Western work a half- 
hourly service to and from Aldgate, will also undergo conversion, and 
the existing service will be improved to four trains an hour each way, 
instead of two as at present, It is hoped to have the system in 
operation by this summer, 

Middlesbrough.—At the last meeting of the Electric Lighting 
Committee of the Oorporation a letter was read from the chairman, in 
the course of which he stated that he had received a communication 
from the electric power company stating that they were anxious that 
their operations should in no way clash with the interests of the com- 
mittee, and suggesting that the committee have an interview with the 
company’s representatives. To this the committee agreed, and a 
small sub-committee was appointed to meet the company’s representa- 
tives, On the recommendation of the engineer it was sgreed to 
extend the cable to Oambridge-road, Linthorpe, at a cost of £310. 
The monthly report showed that during March the units sold numbered 
155,180, against 116,336 in March last year, The works costs for the 
month was £561. lbs. 11d., or 1°02 per unit, against £497. 13s. 94., 
or ld. per unit, the profib for the month, exclusive of interest and 
redemption, being £974, 18s. 8d. 

Somerset,—On the recommendation of the County Works Oom- 
mittee, it was resolved by the County Oouncilat their last meeting 
(1) to inform the Bath Electric Tramways Oo, that the County Council 
do not approve of the present arrangements made by the company for 
‘the repair and maintenance of those portions of main roads for which 
ithe company are liable, and that the County Council are prepared to 
mike arrangements with the Rural District Councils of Bath and 
Keynsham for the repairand maintenance by them of the whole width 
of the road ; (2).to empower the Main Roads Sub-Committee to arrange 
terms with the two district councils, and also with the company, for 
such repair and maintenance during the year 1906-7; (3) to add the 
sum so agreed upon with the two district councils to the amount of 
their respective contracts ; and (4) to direct that the amounts payable 
by the company for the repair and maintenance of the portions of main 
road for which they are liable be paid direct to the County Council. 


Sheffield,—An action of considerable importance to municipalities 
in relation to their powers to enter into competition with private 
traders has been commenced by a private citizsn against the Sheffield 
Corporation, For some time the private firms who fix electric 
light installations have complained of what they term the unfair 
competition of the electric light department of the Corporation, 
and an action has now been entered in the Ohancery Division 
of the High Court by the Attorney-General at the instance of a 
Mr. Albert Davidson, who asks for a declaration that the Oorpora- 
tion have no power to car y on the business cf wiring houses and other 
premises, or of supplying or fixing electric fittings, or of sslling motors 
outside the city of Sheffield, and that they also have no power to 
expend in such trades or businesses any capital moneys borrowed for 
the purposes of their electric light undertaking, or the receipts of such 
undertaking. The Oorporation have decided to defend the action, 
Members of the Leeds Section of the Institution of Electrical Engineers 
visited Shoffield last Saturday afternoon, and went over the three 
power stations belonging to the Oorporation, 


Liverpool.—At a meeting of the Tramways and Electric Power 
Lighting Oommittee on Friday last, it was recommended by the 
Traffic Sab-Oommittee, on a report by the traffic manager, that 14 1. 
fares be abolished, the experiment during the past six months not 
having been satisfactory. Mr. T. Shaw expressed the view that before 
auy final decision was come to on the question there should be further 
consideration, The Ohairman explained that the sub committes had 
had all the figures before them, and they had been obliged to come to 
the decision they had done. Mr, Shaw added that even though the 
lid. fare resulted in a small loss it would do away with injustices, It 


7812, 


would not be equitable to have to pay 2d. for what was really only a 
ljd, fare. Alderman Smith, in answer to Mr. Hutchinson, said the 
propored abolition had nothing to do with the stipendiary magistrate s 
recent decision, The sub-committee’s recommendation was confirmed, 
The traffic re:urn for the fortnight ending March 31 shewad receipts 
amounting to £21.139, the passengers carried being 4,579,787, and 
the mileage 463 393, as compared with £21 255 receipts 4 613,867 
passengers, and 452 720 mileage, there being an increase of 665 mileage 
and a decrease of £116 receipts and 34,C80 passengers, 


PROVISIONAL PATENTS, 1906. 


. Marcy 20, 

7655. Process for increasing the electrical resistance of 
metals. Hans Kuz-l 322, High Hoiborn, London. (Date 
applied for under Patents Act, 1901, July 26, 1905. beirg 
date of application in Germany.) (Complete specification.) 

7663, Improvements in electrical advertising devices, James 
Gibson and Arthur Brooker, 3, Brown-street, Market-street, 
Manchester, 

7668, Improvements in or relating to liquid electric motor 
starters or controllers, James Olive and Frederick 
Swarbrick, 511, Ss, Helens-road, Laigh, Lanes, 

7689. Improvements in and connected with electric meters. 
John Mesny Tourtel, 1464, Queen Victoria-street, London. 

7725. Improvements in the construction of dynamo-electric 
machines. Edmund Scott Gustave Rees, Prince’s-chambers, 
Wolverhampton, ` 

Manox dl, 

116544/05, Improvements in accumulator plates. Alexander 
Schanschir ff 55, Market-street, Manchester. (Date applied 
for under Rule 5 of the Patents Rule, 1905, Dec, 4, 1905.) 
(Complete specification. ) 

7753, Improvements in apparatus for electric signalling on 
tramways, railways, and the like, Lawrence Anthony 
Whisker, 24 Norfolx-row, Sheffield, 

Improvements in lifting gear for electric cranes and 
other lifting appiiances,  Cowans, Sheldon, and Oo., 
Limited, John William Branston, and John Cnarles Dove, 
St. Nicholas Works, Carlisle, 


Improved manufacture of tungsten filaments for incan- 
descence electric lamps. Arthur George Bloxham, 
Birkbeck Bank-chambers, Southampton-buildings, London, 
(Johann Lux, Austria.) ! 

Improvements in or connected with means for ascer- 
taining the predetermined speed of a revolving part, 
more especially appiicable to electrical measuring 
instruments,  Naiaer Bros, and Thompsop, L mited, 
Francis Henry Nalder, and Oswald Oox, Birkbeck Bank- 
chambers, Southampton-buildings, London. 

Improvements in and relating te the operation of 
electric switches, Edward Dubois, 18, Southampton. 
buildings, London. | 

Improvements in alternate-current motors, generators, 
and transformers,  Valere Alfred Fynn, 70, Chancery- 
lane, London, | 

Improvements in and relating to Hertzian wave tele- 
graphy. Llewelyn Evans and Edward David Oarden, 325 
High Holborn, London, | 

Process for causing endothermic reactions in gases and 
gas mixtures by aid of electric discharges. William 
Phillips Thompsor, 322, High Holborn, London. (West- 
deutsche Thomas-phosphat-werke G. m. b. H., Germany.) 

Improvements in and relating to signalling systems 
for railways and the like The British Thomson- 
Houston Company, Limited, 83, Oannon-street, London, 
(The General Eieotiie Company, United States.) 

Improvements in and relating to signalling systems 
for railways and the like. The British Thomson- 
Houston Company, Limited, 83, Oannon-streep, London. 
(The General Electric Company, United States.) 


7156. 


7803. 


7811, 


7821, 
7822, 


7829. 
7831. 


7832, 


COMPLETE SPECIFICATIONS ACCEPTED, 
To be published April 26. 


1905, 


4362. Lake. Direct Line General Telephone 


Telephone systems, 
Company. 

Electric hoist controllers, Ohilds, 

Relay with polarised armature, Kamm, 

Electric motor-control systems applicable for elec- 
trically-propelled trains or vehicles, Bcitish Thomson: 
Heuston Oompany, Limited. (General Electric Company.) 

Signal for railways and the like. British Thomson- 
Houston Company, Limited. (General Electric Oompany,) 

Relays for electric circuits. British Thomson-Houston 
Company, Limited. (General Electric Company.) 

Construction of electric tramways. Bannett, 

Method of and means or apparatus for controlling 
electric switches and like apparatus in electric 
current distributing systems, Fricker. 


4625, 
6744 
7149. 
7417, 
7418, 


8122, 
9607. 
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9713. 
10639. 
10707, 


14461. 
16301. 
16657. 


19638. 


22121. 


33241. 
24538. 


25612 


26149. 


Flexible support or suspender for electric lamps and 


other articies. Bill, 


Apparatus for use in regulating the load on direct- 
current electrical generators. Moore and Strang. 


ee devices for use in electric flash advertising. 
0 


Electric organ actions, 

Electric arc lamps, 

Electric arc lamps. 
and Murjhy. 


Process for the electrolytic production of copper. 
Borchers, Güother, and Franke, (Date applied for under 
International Conventior, Ost. 4, 1904.) 


Actuating devices for magneto - ignition apparatus, 


Jacoby. 
Johnson and Thomsen, 
Biit'sh Thomton-H:uston Oompany 


Magne'züader - Gesellschaft Unterberg et Cie. (Date 

dated for under International Convention, Feb, 28, 
) 

Electric joint-boxes, Brookiug. 


Electrodes for electrolytic apparatus. H:w):th (Kellner, 
Kellner, Kellner, Kellner, and Kellner.) 


Rontgen-ray apparatus, Fairweather. 
Miiiler ) 
System of electrical distribution, Palmer. (D;teapplied 
for under International Convntion, Dec, 22, 1904.) 
1905, 
Telephone - holders. [Ecriin. (Date applied for under 
International Convention, March 1, 19065.) 


(Firm O. H, F, 


106, Controlling means for vapour electric apparatus 
Hewitt, (Date applied for under International Convention 
Jan, 20, 1905.) 
2794. Protection of electric circuits from excessive voltages 
Siemens Bros, and Oo, (Siemens-Schuckertwerke Ges.) 
COMPANIES’ STOCK AND SHARE LIST. 
Name, ME Last price. 
Commercial and Industrial.—- £ g 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 8-2 
Aron Electricity Meter, 6 p.c. Cum. Pref, Shares, 1-125, 000 1 7/16-9/16 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 64-7 xd 
6 per cent. Cum. Pref., 1-100,000 ........... .... 5 53. -64 
——— 44 per cent. Mortgage ‘Debentures ............-- 100 105- 106 
British Thomson-Houston Co., 44 per cent. lst Mort. Deb. 
SHOCK, Redi iod vore osse Te E Cr Gabe UU ace deae 100 96-98 xd 
British Westinghouse Elec. and Manuf. 6 per cent, Pref., 
219:001- 519: 000 2o eta cent -bwexz vi mae vice n res dx cu viua 17-28 


00 .. 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. i. 


"acc 2588529 


4 per cent. Mortgage Debenture Stock 


Non. Cum., 6 per cent, Pref. .................... 2 12-2 
44 per cent. Ist Debenture Stock ................ 100 97-99 
44 per cent. 2nd Debenture Stock................ 100 82-84 
Callender's Cable, Debentures................ eee ne 100 1082-1104 
Ordinary erse rae beet eh patra eda pa Ee 5 102-112 
b per Cent: Pref eiecit eda ce PRESA UE 5 03-6 
Crompton and OO, ssec ss eae bce eats og rec ERI TuS Bs ó 2-24 
5 per cent. Debentures.............. eee enne 100 . 95-98 p.c, 
Edison und. Swan United, ** A" Shares, 1-99,261 .......... 3 18-14 
** A” Shares, 01- 017, 19945 5 85 5 24-5 
— —— 5 per cent. Debentures............. cence ee ee ees 100 90-95 xd 
4 per cent. Deb. Stock, Red. ............ cee eee 100 86 88 
Electric Construction, Nos. 1 to LI2:100 5 rece dv viv Ut 2 .. 9/16-13/16 
7 per cent, Cumulative Pref. e aaa Epa 2-24 
4 per cent. Perp. lst Mort Deb. ................ 100 83-92 
Ferranti Limited, 5 per cent. Ist Mort. Deb. Stock, Red. 100 90-95 
General Electric Company (1900), 5 per cent, Cum. Pref... 10 93 9£ 
— —— 4 per cent, lst Mort. Deb. Stock ................ . 100 92-96 xd 
W, T. Henley's Telegraph Works, Ordinary .............. b 125-124 
44 per cent. Preference..............seeeee eren 5 43 51 
44 per cent, Debentures .................... ee 100 108-110 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 175 185 
——— 4 per cent. Debentures............ ee eee ern 100 992-102 
Parker, Thos., Limited, Ordinary ................ «eese 10 10-104 
Telegraph Construction and Maintenance................ 12 53-35 
o per cent, Bonds i.e esos eere px RES Cara Eq 100 .. 100-102 
Electrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary ...................... 10 114-12 xd 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 lu-104 
6 per cent. Cum. Second Pref., 15 ,001-22,500 .... 10 11-12 
44 per cent. Debenture Stock, Red NORMEN 100 106 1(8 
romley (Kent) Klectric Light and Power CO. .........- 5 94-03 
44 per cent. Ist Debenture Stock, Red. .......... 100 105-106 
Brompton and Kensington, Ordinary .............. eee 5 84 94 
per cent. Preference cou pesce 6E Soha ieee d Ae er 94 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-60,000 .. 5 .. 84-94 
os. 60,001-80,000 |. eso a eihs cca E rk hh eee D e ge, 
Cambridge Electric Supply Company, £10 Ord. ........ 8 124- “134 
Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 102-105 
Charing Cross, West End, and City Electric Supply, Ord., 
1:89,000 «duse spei i vines cue ivan: riu On Le TAE ; 445i 
44 per cent. Cum. Pref., t-80,000 ................ P bed 
——— 4 per cent. Debenture Stock, ABs, elses eae 100 .. 101-103 
«City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 .. qj 43 
E ditto 1903) 40,001-80,000.......... D. cats 41-43 
Chelsea Electricity Supply ................. enn D us 54-53 
— — 44 per cent. Debentures ......sseesosesseseosece 100 07-9 
City of London, Ordinary................ seen 10 . L41lixd 


6 per cent. Cumulative Pret. Walk ee ed aac iis a 
5 per cent. Debenture Stock .................. 100 .. 123-126 
44 per cent. 2nd Deb. Stk, Prov. Certs. (all pd.).. p E 


County of Tondon Electric Supply, Ordinary ............ 8-9 xd 
6 per cent. Cum. Pref. ................ eere 10 115-124 xd 
44 per cent. nene Prov. Certs. All pd. Rd. 100 109-114 
44 per cent. 2nd Debentures Prov. Certs. ........ 100 101-105 


Edmundsons Electricity Corporation; unay 1-50,000.. 2 2» 82-01 


6 per cent. Cum 


4j per cent. First Mort, Deb. .....«.eee ern 100 . 103-106 
Electric Lt. y: Traction Co. of Aust.,6p.c.Cm.Pf.,1-30,000 5 = 21-5 
wana D per cent. Debenture Stock, Red, sa me sa no ns asme 100 2 88-92 


Amount 
Name, paid 
£ 
Folkestone Electric Supply, Ord. Nos. 1-10,000- .......... 5 
44 per cent. First Deb. Stock, Bed, etccspes ires 100 
Havana Electricity, 1-15,000 ............ eee enn 10 
Hove Electric Lighting, Ord., 1-13,000 .... .. ........ 5 
Isle of Wight Elec Lt. and Pwr. En pc. Db. Stk. Red. 100 .. 


Kalgoorlie Electric Power and Lighting, 6 per cent. Cum. 
Pref., 1 150,000 


Kensington & Knigh: "sbridge Elec. Lt., Ord., 1-21,000 . 9 
Kensington and Knightsbridge and Notting Hill, 4 per 
cent. Debenture Stock Red. .................... eee 100 


Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 
London Electric, Ordinary ó 
D pel GeHt.-PPel. oexéoecsesuv eese cessus tnn ds 5 


4 per cent. Ist Mortgage Debenture Stock, Red.. pi 
Metropolivan Ordinary, -00,001-500,G00 .. ........... eee 

44 per cent. First Mortgage Debenture Stock.. * 100 

44 per cent. Cum. Pref. ................ eee 5 

ó4 per cent. Mortgage Debenture, Red........... 100 


Midland Electric Power Dis., M: p.c. 1st Mort. Deb. — 
Newcastle-upon-Tyne Electric : Supply, Ordinary, 1-57, 09 5 


do., -57,0 0-75,000 Loc seeded CCP ELE Y NDA Sa s 5 
5 per cent, Pref.,1-57,00) .............. eee 5 
do., 567,0 .0-75,030 nc person e I RE ee teste 5 
Notting Hill Electric Lighting ———— — -—— —" i 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) . 

Oxford Electric, Ordinary, 1-96 and 40-14,510 ............ 10% 
4 per cent. Debenture Stock .................... 100 

Royal Electrical Company of Montreal, 44 per cent, First 
Shares Mortgage Debentures . ................ ee 100 
Smithfield Markets Electric Supply, Ord. 1-12,000  ...... 5 
——— 4 per cent, Debenture Stock .................... 00 
South London, Ordinary .................. eee 5 
South Metropolitan Electric Light and Power, Ord. ...... 1 
——— 7 per cent. Cum. Pref, 0.0... 0... cece cece eens 1 
—— 44 per cent. 1st Mort. Deb... ...... 0... eee eens 100 
Ditto, Jube, 1901. 5. osos hace dase ws CX C — 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 
——— 1 percent. PLL 6 sce occ ck se n RR eee wens 5 
OF percent. Deb. sks nev Read io rm xr trà 100 
Urban Electric Supply Co., Orsinary, 8-50-007 .......... 5 


5 per cent, Cumulative Preference, 50,001-80,000 5 
Westminster, Ordinary ................. c onn 5 
5 per cent, Cum. Pref., 110,101-158.251........... 5 


Electric Tramways.— 


Anglo- A nne; 94 per cent. Cum. Pref., 1-260,007 ...... z 
Permanent 6 per cent. Debenture Stock, 1888.... 100 

Auckland Elec. Trams., 5 p.c. lst Mor. Deb. Stk., "Red. .... 100 
Barcelona Tramways, Ord., TeZ0 000) Si digs ae ee eaten XE 10 

5 per cent. Cum. Pref. Shares, 1-10,000 .......... 10 

——-— 5 per cent. Deb., Red., 1-600 .............0 eee 100 

——— 44 per cent. Red. Deb. Stock ... o a 100 


Bath Elec. Daawa, Ld., Pref. Ord. Shs., 75,001-150,606.. 1 


—— 4 p. c, Deb. Stock ERAT decipi "Geris., fully paid). 100 


100- 108 


i1 
93-104 


101-103 xd 


73 84 xd 


160 13 


24 22 

7600 
5-34 xd 
$à 


14-12 
105-106 xd 


04-65 
g.v4 


141-144 
104-106 


[T 15/161 1/16 


5 per cent, Cum. Pref. Shares, 1-59,894 .......... l .. 195/161 1/16 
Blackpool and Fleetwood Tramroad .................... 10 .. 188 138 
Brisbane Tramway Invest., Ord., 1-75,000 ................ B. ous 4-14 

5 per cent. Cum, Pref., Nos. 1-75 "00 Pe 5 34-45 

44 per cent. Deb. Stk., ' Red., Prov. Certs. all pd.. 100 95-90 
British Columbia Electric Railway Co., Ord. Def. 4... 100 120-125 

[MiB Wer EE 100 11'-118 
——— 5 per cent. Cum. Perpetual Pref. Stock.......... 100 107-110 . 
—— — 44 per cent, lst Mt. Debs., Nos. 1-6,250, of £40each 40 105-105 p. c. 

44 per cent. Vancouver Power Deb........... ess 100 102-105 

British Electric Traction, Ord. 1-500,000 & 60,001-90,000 .. 10 6-7 
——— 6 per cent. Cm. Pf., 50,001- 60, QUO. ca doc xd ren be 7 10 c1 93 
————- 5 per cent. Perpetual Debenture Stock  ........ 100 1114-114; xd 

44 per cent. 2nd Deb. Stock ................ eres 100 .. 91-93 

Buenos Ayres and Belgrano Trams.................. eee o 23 38 
—— — “A” 6 per cent. Om. Pf., 1-40,000................ 5 aCe 

** B" 6 per cent. Cm. Pf., 1- 27, zo m 5 Edt 

5 per cent. Deb. Stock, Red, uisu ve te Wacken rd 100 1C6 108 

Prov. Cert; all päid ...ueceeeere ehh y nnn 100 102-105 
Buenos Ayres Electric Trams., 9 p.c. Deb. Stk., Red. 100 .. 100-102 — 
Calcutta Tramways, 1-102,268 ............ cec 5 ..97/169 11/16 

44 per cent. 1st Deb. Stock, Red. ...............- K it 6 1C8 
Cape Electric Tramways, Nos. 1- 490, DOO disci OR IEMVES 34 
City of Birmingham Tramways, 5 per cent. Cum. Pref. . à 54 58 

4 per cent. 1st Mortgage Deb., 1-3000 (1917) ...... . 100 101-104 
Colombo Electric Tramways and Lighting, 5 per cent. lst 

Mortgage Debenture Stock, Red. .................... 100 102-104 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 123-142 
5 per cent, Cum. Pref, 4... vere oue 10 1134-164 

—— 4| per cent. Debentures .................. cece anes 100 100-102 

: Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 133-143 
— 6 per cent. Pref., Nos. within 1-60,0°0............ 10 144-153 

3, per cent. Mort. Debs., 1-3,000 Reds EN 100 94-97 
Imperial Tramways, Ordinary .............. eee eee ern al . 18-19 

6 per cent. Cum. Pref, .............. eee sen al . 14-144 

4, per cent. Deb. Stock ......... cece cece ee ee eee 100 108-11C 
Isle of Thanet Electric Tramways and Lighting, 5 per c. 

Cum. Pref., Nos. 50,001-60,000 ........... eee 21-23 

4 per cent. lst Mt. Db. Stock, Red. .............. 100 80-85 
Kidderminster and District Lighting and Traction, Pref. . 5 8-84 
London United Trys. (1901), 5 per cent. Cum. Pref......... ia 94 10 

4 per cent. lst Mt. Db. Stock, Red. .............. 9b 98 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk, Rd. . : 100 103-106 
Metropolitan Elec. Trams., Defd., 1,000,001-1, 314, 016 . l .. 3/164: 

——— 5 per cent. Cum. Pret., 500, 001-1,000,000. .. ....... l .. 15/161 1/16 
——— 43 per cent. Deb. Stock, ir en Lu 100 .. 104-106 
Milwaukee Electric Rail and Light, 5 per cent, 50-yr Cons. 
Mort, Bonds, 1926, 1-5,500 and 7,001-8,000............ , 107-111 
Montreal Street! Rail., Sterling 5 per cent. (Mort.) Deb., 
1908. 1:000 55120 osi hee wath eee bees ELS RIP E RE 100 .. 101-105 
——— Sterling 44 per cent. Deb., 1922, 601-2,000 ........ . 102104 - 
New General Traction, 6 per cent. ‘Cum. Pref., 1-10,000 and 
34001-74 O00 s ciscus acr e pa ewe awe a ER RR PI , 3-14 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 12 
—— —— 5 per cent. Cum. Pref. ....cccccsvccccncccsesvncs 10 . 83-94 
Perth Elec. Pawo (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 . 105-108 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 .. 4-9 
5 per cent. Cum. Pref., 1-20,000. pared cs ox X ew 10 .. 9-94 
er cent, Debenture Stock ......+.ssceeeeees .. 100 .. 103-106 
South Lancashire Electric Traction and Power Company— 
250,000 Ordinary iussi exa hh rn gane nen «s 1 

£101, 132 6 per cent, Preference .......cccesececes I us 1 

——— 597, 170 44 per cent. Debenture Stock........ 100 D.C, .. 100 p.c 

Electric Railways.— 
Central London, Ordinary ...... sos essosanaosetoossesss LOO — 91-95 
b cent. gue ere rom PN dd bud ok ats m ʻi rcd 
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——————————————ÉÓÓosÓ——————á'ÓáÓüÜ——F————AP—Á ÀT———Mu'waa€ aC CMM MUN M M MR MU MU UM MN MD MN 
Amount 


Name, 


City and South London, Consolidated Ordinary 


——— 4 per cent. Debenture Stock . 
5 per cent. Pref, Stock "3 


Es arcet 


**5s059606960€0«426256002832232*06€929 


eseereeese 
@eoceeece seve se aun eens 
@eetesaeeeeseneaneertansptane 


» ” 3 i PN MRNA peenpeosovosoeoteo 


*55032952558502$624599258598999 


*"*9999906902055696906€0605«236€205€9566*2492928 


paid. 


Last price, 


£ 
41-43 
106-109 
120-123 
115-118 
113-116 
10-104 
33-44 
98-99 


38-100 
101-104 


Telephones. — 


National Telephone, Preferred 
Deferred Stock 


Name. 


Amount 


*«.*560929*252509009006069€669$9222524998*96 
4a850992095535202036«0€232608482066069238308005229509a29»989 
^» "2a328*95e6924822500604$-u0669999998 
$5000 9029027206c(24292559 


4 per cent. Deb. Stock, Red. .................... 100 
Oriental Telephone and Electric Company 
6 per cent. Cum Pref. 


` paid, 
£ 


Last price 


£ 
109-111 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


ux CC C ————————— EORR 
Traffic Returns for 


Line. 
Ending 
Aberdeen Corporation .......... April 7 
Ayr Corporation ................ Mar, 51 


Baker Street and Waterloo Ry. ..|Àpril 7 
Barking Corporation.........:..| — 


Birkenhead Corporation ........ uc. 8 
Birmingham Corporation ...,..| » 7 
Blackburn Corporation ........ — 
Blackpool Corporation.......... — 
Blackpool-Fleetwood Trams..... i d 
Bolton Corporation ............ » 8 
Bournemouth Corporation ...... Mar. 28 
Bradford Corporation .......... April 7 
Brighton Corporation .......... m 
Bristol Tramway Company...... s» 6 
Burnley Corporation............ an u 
Burton Corporation ............ » 8 
Cardiff Corporation ............ Mar. 51 
Carlisle Tramways Company ....| ,, 24 
Central London Railway ........ April 7 


City and South London Railway.| ,, 8 
Colchester Corporation 


Cork E. T. and L. Company ....| ,, 5 
Darwen Corporation ............ 3-0 
Dover Corporation ...... ep beets — 

Dublin and Lucan Electric Ry. .| ,, 6 
Dublin Ue E. Rr DRESS u 8 
Dundee City Tramways .. ..... » 4 
East Ham Corporation.......... i. 
Glasgow Corporation............ i 
Gloucester Corporation ........ Mar. 21 
Halifax Corporation ............ » 28 
Huddersfield Corporation ...... April 7 
HullCorporation ..... mores ie "A 
Ilford Corporation ..... S mk de — 

Ilkeston Corporation............ » 4 
Kirkcaldy Corporation .......... ud 
Leeds Corporation ......... Paai Mar. 3t 
Leicester Corporation .......... Feb. 10 
Liverpool Corporation .......... Mar. 31 


Liverpool Overhead Railway ....|April 8 


London County Council ........ Mar. 24 
Lowestoft Corporation .......... = 
Maidstone Corporation ........ April 5 
Manchester Corporation ........ ates 
Metropolitan District Railway... ,, 8 
Metropolitan Railway .......... 2, 8 
Nelson Corporation ........ ....|Mar 24 
Newcastle-on-Tyne Corporation. ,, 31 
Newport (Mon.) Corporation....| ,, 31 
Oldham Corporation ............ » ll 
Portsmouth Corporation ........ =x 
Reading Corporation............ p 
Rochdale Corporation .......... e" 
Rotherham Corporation ........ 25 
Salford Corporation ............ » 27 
Scarborough Tramways Co, me 
Sheffield Corporation .......... April 8 
Southampton Corporation ...... Mar, 31 
Southend-on-Sea Corporation.... | ,, 28 
Stockport Corporation .......... » 30 
Sunderland Corporation ........ April 8 
Swindon Corporation .......... 3 
Wallasey U.D.O. ................ m wu 
Warrington Corporation Lienei Mar. 29 
West Ham Corporation ........ April 5 


33 


Wolverhampton Corporation .... 


BE CAE WEM EE RM —X e ER RES 
Per mile of single track, 


* Including steam trains, 


week, 


1906, | 1905, Week: | ci 1905. | 1904, | Ending 


£ 
1,247 

189 
1,429 


1,004 
395 


4,591 


394 
884 


17,042 
223 


1,233 
1,891 


2,166 


109 
220 


5,910 
2,008 


10,724 
1,409 


13,745 


3,095 
5,017 
531 


224 
746 


1,392 
188 


700 
532 


2.153 
741 


£ £ 
1,157 | + 89] - 


4,631 
246 


207 
4&7 


1,470 
196 


671 
5.6 


1,187 


Increase or 
decrease, 


Miles of 


single track 


open. 


636k} 254 | 203 
— 8 8 
= 133) — 
— 150 |23555| 234 
— à à 
24 24 
— 174 | 174 
— 164 | 164 
— $50 40 38 
+17,051 | 16:82 | 16:82 
— 96 Ti 
— 9 9 
-= 5l4 | 5l4 
— 10 60 | 10°60 
— 97 84 8 
+ 514 | 26+ Bis 
+ 159 85| 85 
— $6,084 6 6 
+ 435 64 64 
— 7 7 
— 41] 154] 15 
— 7'285 | 7'25 
— 44 44 
- 90h} 63 64 
+ 1,555 47 46 
+ 4,169 | 23 23 
== 25 25 
+45,854h| 1443 | 143 
+1147 | 9| 5 
+ 5,958 | 354 | 33 
e 35 35 
- 401 | 27 | 26 
— = 104 
= 9 
— 74 T4 
+ 9,928 | 89. | 89 
+ 1,755 | 42 zm 
+ 4,555 | 103 | 103 
~ 1,270k| 657| 6:57 
4-96,412 = "E 
-— 6 54 
m 24 2 
— 149 | 1314 
+ 6,526 | 24 E 
- 4912 | 704%) — 
+ 74 | — 23 
+ 4,566 | 50 45 
+ 989 32 52 
+18,091 a= 34 
Bem — 29 
= — $54 
= 64) 44 
— 94 YE: 
415499 | 703 | — 
= ct 44 
+ 229 | 653 | 524 
— — 18 
+ 1,063 | — 9 
41,850 | — | 104 
— 20 20 
= 11°85 | 105 
4197 | 7,| — 
7 gis 46 | 862 
— == 74 


t And 98 miles of Interlacing track, 


Accounts for past year, 


Cost 
per 
Receipts per car 
Total | Passengers | Car miles | Pas- | Car | Mile of | mile. 
receipts| carried. run. enger mile. | track, 
£ d |d | £ | d 
May 31| 64,071 | 15,530,351 | 1,379,723 |0-98 [11-14 | 2,512 | 6:45 
» 15 14328 | 3.316.380 | 555,945 |1 | 9-71 | 1/830 | 5-16 
March 31| 55,025 | 11,145,531 | 1,509,908 |118 10:08 | 2,538b| 6-03 
» 31 17,133 | 4,709,798 | 266,526 | -86 |145 | 8,866 | — 
» 25 48,875 | 8,661,720 | 986953 |135 |1189 | 2,026 | 7-44 
35 ól "x EE TT zum E ns Nu 
Déc, 31| 31,846 | 2,325,677 | 579,264 |328 ü2d9 | — |T% 
March 31| 95,766 | 20,205,196 | 2,161,120 |113 {10°63 | 2,304 | 6-14 
» 51 55,276 | 10,058,288 | 2121623 |132 [1193 | 3.226 | 7-419 
» 31/230,085 | 47,108,000 | 5,053,292 |1172 10927 2,396 | —. 
» 51| 50,839 | 11,521,160 | 1'152'828 | 1-06 |1048 | 2'914-8| 8-014 
Dec. 31/259,799 | 45,312,373 | 6,127,135 | — | — | — | — 
March sl — = «11-32 1056 | 2,768 | 818 
» 51 17,950 | 3,878,269 | 454,082 |1:07 |921 | 2,068 | 6-76 
» 81(112,209 | 24,154,565 | 2,770,049 |112 | 9-72 | 3782 | 9-44 
Dec. 31| 10,713 | 2,935,002 | 359,756 | — | 734 | — | 518 
, 51/517,588 | 44,975,547 | 1,281,214 |186 (6510 | 57,951 |55:80 
ud ome s - o-[j-[-1- 
„ 51 24,895 | 5,814,376 | 882,256 |l101 |664| — |469 
March 31] — — — — — — — 
» 31) 11,250 | 2,853,200 | 284,343 | 94 |949| 2500| — 
Dec. 3 | 6,558 | 402,311 | 110,78 |379 |13-78 | 942 | T33 
» 31/267,489 | 50,050,949 | 7,077,372 128 |907 | 5,691 | 555 
May 15 44,695 | 11,641,525 | 933,006 | -90 |(149 | 1,943 | 713 
March 31| 36,652 | 15,689,058 | 865,816 | -64 {1018 | 2:994 | 6-79 
May 31756,480 195,767,519 117,945,595 | — hoiz — | — 
March 31| 74,019 | 17,849,642 | 1,540,707 | — 11555 | 2,085 | 8:56 
» 51 69,938 | 12,858,150 | 1,666,262 |124 | 8-71 | 192 | — 
» $1)112,651 | 27,102,921 | 2,910,698 |i 929 | — |542 
May 15| 12,201 | 3,632,855 | 432,396 | 775 6:819| Z |7649 
March 25|298,233 | 64,223,666 | 7,121,058 |110 1002| 3,351 | — 
Dec. 31) 26,011 | 12,089,252 | L229,507 |1 1979 -S |q 
» 51537,625 |116,642,663 |12166/019 | — | — | — | — 
June 30; 8,202 | 1,171,965 | 1.024.275 Sra DEA 
Sept. 30| 14,511 | 3,128,867 | 359,435 |108 | 9-08 | 2638 | 648 
— | 4,740} 850121 | 112227 |133 1015 | 2370| — 
March 31/631,956 |126,900,875 14,125,124 |119 |1073 | 4:299 | 6-99 
„ Bl| 6,159 | 1,932,047 | 20658 | 32 | 744 | 2:59 | Z 
1  51197,849 | 43,069,954 | 4,326,152 | 1:07 |10-98 | 3'957 | TO 
1, 25| 65,553 | 13,466,245 | 1,504,740 |1416 |1045 | 1886 | Z 
» 31 95,702 | 19,625,829 | 197499 |107 [168 | — | — 
33 E X Te Se CRM T DES 
» 51) 14,881 | 257,110 | 386,547 |124 |993 | 1102 | 792 
» 51) 23,569 | 5,251,472 | 595,054 |107 | 955 | Z612 | 7-49 
» 31/214,111 | 39,213,560 | 4,884,590 |128 1029 | — | — 
1, 25(240,565 | 6:,952.985 | 6,019899 | -g03/ 9-543] 2,658 | 6:477 
» 81} 49,365 | 9,294,771 | 1,108,569 127 (1102 | "— | 7-93 
a ses m - IE um 
evel um = = BN ee, Mor 
„ 31} 64,858 | 15,364,463 | 1,495,685 [1004/1036 |^ — | 637 
» 81) 4,937 1,515,757 | 102,51 |087 1155 | 1,37 | . 
, 31| 38,768 | 7,412,881 | 778,851 1194 | 3,271 | 7-54 
» 51 17,057 | 4418225 | 405505 | — |985| :- |633 
» 5| — | 15,773,742 | 1,237,165 | — | — | — 
»  81| 36,757 | 7,666,786 | 809,08 | — 10-898 


e irain mlie, 


A Balf-year’s figures. 
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NOTES. 


British Association.—This year's session, which will 
be held at York, opens unusually early. The meetings will 
open on Aug. 1 and conclude on Aug. 8, 

Electrical Engineers’ Ball, 1906.—It may interest 
some of our readers to know that the ball given on Jan. 19 
last was again a financial success, and the benevolent fund 
of the Institution of Electrical Engineers will benefit by the 
amount of £25, 
year the fand may be advantaged by even larger sums. 

American Cable to China,—The last link of the 
Commercial Pacific Cable Company’s cable between Manila 


and Shanghai, which has just been completed, finishes the | 
Trans-Pacific line, the extension of which beyond Manila | 
was delayed by the Russc-Japanese war. After the con- | 


clusion of the treaty of Portsmouth the work was resumed, 


and the United States is now in communication with its | 


possessions in the Pacific Ocean and with China by means 


of the cables of an American company worked by American | 
| charges is a composite one, including £4. 10s. per annum 


operators. Nearly 10,000 miles of cable have been laid at 
an average depth of 2,640 fathoms. 
encountered was nearly four miles. The completion of the 


work was celebrated by the exchange of congratulatory | 
telegrams between President Roosevelt and the Dowager- | 
| has recently been registered of a design to prevent contact 


Empress and Emperor of China. 


Patent Laws.—An important deputation recently 
waited on the President of the Board of Trade to ask for 
an amendment of the patent laws. 


the speakers pointed out that great injury was done to 
British industry by the granting of patents to foreigners 
who worked them abroad and not in this country. The 


remedy suggested was that such patents should be revoked | 


afcer a lapse of three years unless the patentee could 


justify his inaction to the satisfaction of the Board of 
Trade. 


tion had not made it clear in what respects the existing law 
is defective. In any case, he said that nothing could be 
done this session. 


up.” 


Thawing Water-Pipes by Electricity.—Although 


thawing water-plpes by electricity is a little out of season, 
some data on the amount of energy required may be of 
interest, and the following figures, taken from an article 


by Walter M. Dann in the Electric Journal, may be found 
helpful : 


Diameter, Length, Time 
in in Amperes. Volts. ^ required, 
Inches. feet. minutes, 
$ 50 250 ... 20 5 
i 70 800 ... 16 15 
4 100 150 20 45 
i 80 300 110 25 
i 100 135 .... 55 10 
3 240 250 52 30 
3 380 300 30 10 
1 45 140 220 17 
1 250 500 50 20 
1 600 60 50 60 
1. 700 175 55 3000 
2 20 2,000 6 ő 
2 50 500 50 120 
2 60 160 50 4 
2 3500 250 52 150 
4 800 300 50 ... 180 
6 400 800 110 ... 1530 


Variations which seem inconsistent are due to different 
conditions of thawing, such as the method of laying the 


It is now hoped that each succeeding | 


The greatest depth | 


This was the outcome | 
of a general desire to secure the compulsory working in | 
this country of patents held here by forelgners. Mary of 


Mr. Lloyd-George, in his reply, agreed that tbe | 
matter was an important one, but thought that the deputa- | 


The Government programme was "full | 


| as applied to a star-wound three-phase arrangement. 


pipe, the length of the pipe in which freezing had taken 
place, and soon. As a result of this and other experience, 


| an E. M.F. of 50 to 50 volts is found to meet most require- 


ments, and a current of 500 amperes for 6in. pipe, and up 
to 1,000 amperes for a 12!n. main. 

Electric Iron Smelting.—Elsewhere in this Issue will 
be found a report of a lecture recently delivered by Dr. 
Eugene Haanel in Canada. This gave some Interesting 


results of experiments made in the smelting of refractory 
iron ores electrically, Perhaps the most interesting figures 
from the electrical engineer’s point of view in this country 
| are the low costs assumed for electrical energy. 
Dr. Haanel puts as low as £2 per horse-power per annum. 
This seems a very small sum, but the author claims that it 
is possible to produce electrical energy at even balf this 


This 


figure when certain falls in Canada have been harnessed 


The feature of electric smelting which enables such & cheap 


supply to be given is that it is continuous throughout the 
year. It will be remembered that in the London County 
Council Bill for power supply in bulk in London the seale of 


per kilowatt demanded and '200d. per unit. Our conclusion 
is that to give such a low figure from water power, the civil 
engineering work must be of an unusually simple character. 

Protection of Transformers.—An Italian patent 


between the primary and secondary windings of trans- 
formers (the prinelple is shown in the accompanying sketob) 


On 
both primary and secondary windings connections are made 
through a condenser to the earth, the connection on the 


| secondary being through an electromagnet, above which 1s 
| placed an armature which connects, with a mercury cup, 


a short-circuit around the condenser, the latter being set to 
operate only when so large a charge passes to the condenser 
as would be caused by the primary pressure, the normal 
charge from the secondary pressure in no way affecting it. 
The idea appears to be avery simple and practical one 
without depreciating the efficiency on the system. 


Royal Meteorological Society. — The monthly 
meeting of this society was held on Wednesday evening 
the 18:h inst., at the Institution of Civil Engineers, Great 
George-street, Westminster, Mr. R. Bentley, F.S.A., prosi- 
dent, in the chair. Mr. Alfred Hands read a paper on 
“Some So-Called Vagaries of Lightning Reproduced 
Experimentally.” He said that lightning is an electric 
discharge, and as such it should act in accordance with the 
laws that are known to govern the subject. We have 
doubtless much to learn yet as regards electricity, but even 
though fresh facts and laws may be discovered, they can 
scarcely be in direct opposition to those already known, and, 
therefore, if an occurrence does not appear to accord with 
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our knowledge, we should try and fathom the mystery, and 
not dismiss it as a vagary, The author, in the course of 
an extended investigation into the effects of lightning, has 
come across many cases that have been called vagaries, but 
which on a close inspection have proved to be extra- 
ordinary only in the erroneous way in which they were 
described, and had they been correctly reported would 
have appeared perfectly consistent with preconceived 
ideas—in fact, would have been foretold in every case if 
the conditions that led to those effects had been known 
before the events occurred. The author reproduced 
experimentally several so-called vagaries of lightning, 
showing by means of rough models the conditions under 
which they occurred. 


Electric Disinfectants.—A few months ago we gave 
particulars of a temporary revival in the production of 
disinfecting apparatus by electrolysing slight solutions. In 
the current number of the Lancet the following interesting 
letter from Dr. F. W. Alexander, the medical officer of 
health for Poplar, appears. We reproduce the letter in 
fall as showing the results obtained under modern conditions 
at Poplar: "Sir,—No doubt it will be interesting to your 
readers to learn what experience makes the actual cost of 
producing the disinfectant, more especially as in the past 
this matter has been constantly questioned and frequently 
asked for in the Press. The 8s. 6d. (for which figure I 
am answerable) per 185 gallons at 4 grm. of available 
chlorine per litre, mentioned in the article in the 
Lancet of March 26 (p. 852) was really the probable 
expenditure stated in my second report, based in the 
first place before actually producing the fluid upon a 
current of 50 amperes and 230 volts, which represents 
somewhere about five to six units per hour at a flat 
rate of 14d. per unit, and allowing a good margin of 
96 units being required during a working day of eight 
hours, would bring the cost of electricity out at 78, and 
with 9d. for salt and 9d. for magnesium chloride, the total 
amount would come to 8s, 6d. Now, experience through 
constant working tells me that the apparatus designed by 
M, Hermite, if properly managed, works under 15 amperes 
at 240 volts, which makes the cost of electricity 3s. 6d. 
per eight hours, The salt for every charge of 185 gallons 
is a fraction over 10d. at 24s. per ton, and magnesium 
chloride for every charge is a fraction over 8d. at £3. 8s. 
per ton, and the chemical for rendering the oxygenated 
compound stable 7d., so that the total amount may be 
stated at 5s. 7d. per 185 gallons at 4 grm. of available 
chlorine per litre. As to the stability of the fluid, the 
samples supplied to you and analysed in your laboratory, 
and the results stated in your issue of March 24 were 
samples drawn from the contents of carboys first produced 
by the Poplar apparatus, but under the able instruction of 
M. Hermite the fluid has been made very much more 
stable, if not quite stable, although, forsooth, the samples 
first made were stable enough for all practical purposes.” 


Engineering as a Profession, — Sir Alexander 
Binnie, president of the Institution of Civil Engineers, in 
presenting certificates to the successful students of the 
Crystal Palace Company's Sshool of Practical Engineering, 
spoke of the great progress which the profession of engi- 
neering had made during the last half-century. When he 
began to study the science the facilities for obtaining educa- 
tion were few compared with those which were now open 
to the student. The great engineers of the past had to 
obtain their education as best they could, and it was self- 
reliance and continuous work that brought those eminent 
men to the head of their profession. The facilities now 
given were such as to attract to the profession a large 
and increasing number of students. That was a very acute 


feature of the present day. The ranks of the profession 
were becoming overcrowded, so that all the young men 
who were now entering it would find it difficult to make 
their way. In order to succeel they must submit them- 
selves to the inevitable law of Nature, that of the survival 
of the fittest; and it would be their duty to fit them- 
selves and to make themselves in every way the fittest. 
The first requisite for success was that a man must have a 
liking, and even more than a liking, a love, for his pro- 
fession. The next was to avoid specialisation, not to 
allow himself to get into a groove, and while acquiring a 
knowledge of such sciences as electricity and chemistry to 
study the laws of Nature. They heard a great deal about 
the inferiority of Englishmen to the peoples of the Con- 
tinent in industrial matters. He was disgusted when he 
read the observations in the Press on that subject. The 
writers seemed to forget that the great masters of engineer- 


ing were English, and that it was they who started railways 


and established steam communication. It was for the 
present generation to emulate the example of those who 
had gone before them, and to maintain the high standard 
they had set, Mr. J. W. Wilson, principal of the school, 
sald that the first attempt made to combine theoretical 
teaching in engineering with practical instruction in the 
workshop was made in that school, and {t had been so 
successful that the Crystal Palace School was now repre- 
sented in all parts of the world by old students who 
occupied Important positions. In this country they had 
90 railway engineers, 70 electrical and 30 borough 
engineers. 


Safety Electric Lamp.— Explosions in mines are 
unfortunately of more frequent occurrence than is com- 
patible with public equanimity, and any provision which 
would tend to minimise the dangers consequent on the 
presence of gases and coal dust in mines would be oppor- 
tune. It is recognised that electric incandescent lamps, 
although a marked improvement upon other illuminants, are 
not immune from acting upon the ambient atmosphere of 
the mine, and leave room for much improvement. S:veral 
attempts have been made to effect necessary improve- 
ments in the lamps, but so far without entire success, 
Recently M. D. Tommasi, of Paris, introduced a lamp 
consisting of a compressed-air arrangement, whereby he 
claims the danger of ignition will be curtailed. How this 
desirable aim is to brought about with the lamp of his 
invention (of which we present an illustration) M. 


Tommasi alone knows, for it must be obvious to 
anyone that his idea is far from guaranteeing security, 
and the terminals, instead of acting as safeguard, would 
increase the risk of explosion. The glass cylinder in the 
illustration is rendered airtight by the base on one end 
and the cover on the other. To put the lamp iu service, it 
ia necessary to admit the air in the cylinder into the 
bellows. This is effected by means of a rubber tube con- 


—ná—— —— 
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nected with the plug on the cover of the cylinder. The 
compressed air expands the bellows, the metal contact of 
which touches a second contact placed in the base, to which 
is connected a conductor wire. This being done, the plug 
is fixed and the rubber tube raised. To extinguish the 
lamp, it suffices to open the plug; the compressed air 
accumulated in the bellows escapes, and the two contacts 
are separated, thereby interrupting the current. 


The International Congress of Applied 
Chemistry.—As announced in a previous issue, the sixth 
international congress of applied chemisiry, under the 
patronage of his Majesty the King of Italy, and at the 
invitation of the Italian Government and of Italian 
chemists, will be held this year in Rome from April 25 to 
May 3. The congress will begin with a social gathering 
fixed for the evening of April 25. On the following day 
the official meeting will be held and also the first general 
meeting for the election of the presidential committee. On 
the 27th the meetings of the various sections will com- 
mence, and will continue to be held on April 28 and 30 and 
May 1 and 2. On Sunday, April 29, an excursion will be 
made in the neighbourhood of Rome, whilst the general 
meeting after the closing of the congress will take place on 
May 3. The State Railways of Italy will grant to members 
a reduction of 40 to 60 per cent. on the prices of ordinary 
tickets, according to the extent of the journey. The 
navigation companies Navigazione Generale Italiana and 
La Veloce will also grant to members of the congress a 
reduction of 60 per cent. on the cost of tickets by their 
lines. At the conclusion of the congress members will be 
able to join one of two excursions which have been arranged 
for the same date, one being to Sicily, with the object of 
visiting a sulphur mine, the salt works of Trapani, and 
the wine factories of Marsala ; and the other to the island 
of Elba and the boric “ Soffioni” of Tuscany. Upon applica- 
tion a pamphlet will be forwarded which will contain all 
Information necessary for applicants—eg, regulations of 
the congress, a list of Italian and foreign committees, and a 
list of the sections, titles of papers, and communications 
that have already been announced. On the English com. 
mittee are some 33 names of the representatives of 
15 leading scientific societies, including the Royal Soclety, 
the Chemical Society, the Society of Chemical Industry, 
the Society of Public Analysts, the Iron and S:eel Institute, 
the Institute of Chemistry, etc. Among the papers already 
announced are the following: (1) “On Carbon Sllicide ” 
and (2) “Report on the Calcium-Carbide Industry in 
France,’ H. Moissan; ‘ Hlectro-Metallurgy of Steel,” 
G. Gin; “On Catalysis of the Common Metals,” L. Sabatier ; 
“ The Most Recent Methods for the Electrolytic Refining 
of Copper," S. Cowper Coles ; '* On Practical Application of 
Eleetro-Chemistry to Organie Chemistry," C. Marie Paies: 
“ Physico-Chemical Treatment of the Water-Gas Reaction,” 
H. Goldschmidt; “On Certain Cases of Hydrolysis,” by 
Dr. V. H. Veley (Oxford) ; “ Determination of the Weights 
of Gases,” by A. P. Lidoff (Krokow); “Utilisation of 
Chlorine in the Manufacture of Electrolytic Soda," by 
Inz, U. Lombardi (Milan). 


A New Method for Measuring Speeds.—For 
measuring speeds two methods are commonly in use: the 
direct method, where the speed is measured by a speed 
counter, tachometer, or gyrometer, etc, or the optical 
(stroboscopic) method. A new acoustic method has been 
devised and patented by Prof. Dr. Geiseler, of Bonn. 
Among others, this method has also that advantage that a 
very loud signal can be given at a certain speed, which is of 
special importance for central stations, etc. The principle 
of this method is as simple as Ingenious. As is well known, 
any hollow body has a certain natural period of vibration. 


If the air round such a hollow body is set into vibration, 
and the periodicity of this vibration is a multiple of the 
natural period of vibration of the hollow body, resonance 
will take place in the latter, and it will sound, the pitch of 
this sound corresponding to the length of the tube. This 
principle may be used in the following ways: For indi- 
cating speeds a dise with a number of grooves (see Fig. 1) 


is fixed on the rotating shaft, and a tube of a certain length 
is placed near it. Owing to the centrifugal force the air is 
periodically pushed against the tube, so that the latter will 
sourd at a certain speed of the shaft. For indicating 
several speeds the arrangement as shown in Fig. 2 may be 


used, where several tubes of different length are employed, 
each of these tubes indicating a certain speed. For 
measuring speeds within wide limits a tube may be used, 
the length of which ean be varied, belng indieated at the 
same time on a scale above it. For a certain number of 
grooves on the rotating dise the scale may directly indicate 
revolutions per minute. 


Electricity in Welsh Mines,—In Continental coal- 
fields the introduction of electricity has long been an 
accomplished fact, and the substitution of this form of 
energy for steam has contributed largely to the competitive 
powers of foreign coal producers. , It is gratifying to find, 
however, that collieries near home are substituting elec- 
tricity for steam and finding the new method both satie- 
factory and economical. Nothing during the last couple 
of years, according to Electrics, has been more remarkable 
in the development of the South Wales coalfield than the 
increasing use of electricity in mines. Is is characteristic 
of the conservative spirit which in the South Wales coal- 
field for so many years retarded progress in an engineering 
as well as in a commercial sense that there are still to be 
found colliery proprietors who regard the application of 
electricity to surface and underground mining purposes as 
in an experimental stage, and who are waiting events before 
deciding on a question which in other coalfields has long 
passed out of the domain of theory into that of practice. 
They are not, it is true, many in number, but they exist ; 
and while they are standing idle, fettered to old methods of 
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production, their more progressive rivals are rapidly sub- 
stituting for steam the more elastic, economical, and 
efficient form of power, and by this means placing them- 
selves in a far better position to cope with the 
requirements of present-day competition. Nearly all 
the principal colliery undertakings in, South Wales 
are now either actual or prospective consumers of 
electrical power, and among the installations already 
carried out are those at the Lewis-Merthyr Collieries at 
Hafod, . including the new Lady Lewis Pit, the United 
National Collieries at Wattstown, the Windsor Collieries, 
the Tredegar Iron and Coal Company's collieries in the 
Sirhowy and Rhymney Valleys, the Aberdare group (which 
Includes the Aberaman, Lower Daffryn, Treaman, Cwmneol, 
George, and Lletty Shenkin Pits), the Powell-Daffryn Pits, 
(where electricity and compressed air are utilised for every 
purpose except ventilation and winding), and the Garth 
Pits of the Elder-Dempster Navigation Collieries. The 
Rbymney Iron Company are introducing electricity on a 
very large scale for practically every purpose except 
winding; the Great Western Colliery Company are com- 
bining the existing separate plants of continuous-current 
electrical pumps at the Maritime and Penrhiw Pits in an 
extensive three-phase current scheme for pumping, haulage, 
and other purposes, and at the Wern Hill Colliery an out- 
crop seam is worked for 500 yards by a haulage gear 
driven by a 35-h.p. motor, the pit beiog also lighted elec- 
trically, while an electrically-driven coal-cutter and ventilat- 
ing fan have jast been installed. 


Electric Driving in Workshops.—Under this title 
& paper was recently read by Mr. Ellis H. Crapper at the 
engineering department of the University of Sheffield 
before members of the Association cf Yorkshire Students 
of the Institution of Civil Engineers. Mr. Crapper said 
no method had revolutionised workshop practice to the 
same extent in so short a time as electricity had done. 
The problem of the electrical distribution of power was 
part of the more general problem of the electrical trans- 
mission of power, success in dealing with which had 
rendered possible the utilisation of water power abroad on 
a large scale, so that no one could any longer question the 
sultability of electricity for the transmission of power over 
long distances. In this country, however, where there was 
no great opportunity for taking advantage of the energy 
of falling water, the subject of electrical transmission at 
present only claimed attention in so far as it might have 
a wide influence on workshop practice. Electricity had 
already proved itself capable of almost universal application 
in the workshop ; it lent itself most readily to application 
for special conditions and temporary work, and it was not 
too much to say that it was rapidly forging ahead of 
all rivals as a means of transmitting and distributing 
power ; it was now recognised as being pre-eminently the 
ideal power transmission medium. Discussing the pros 
and cons of electricity as a rival to steam-driven shafting, 
he pointed out that the effecta produced by the current of 
electricity may be concentrated and controlled to any 
degree. By offering a combination of the qualities of 
adaptability, reliability, convenience, flexibility, economy, 
and efficiency, electricity for driving in workshops showed 
its real worth. No other medium for distributing power 
presented such perfect co-ordination of machine and work ; 
guch ease of transfer from tool to tool, and department 
to department. Centralisation, however, was needed to 
realise all these advantages; a scattered and distributed 
arrangement without unifying plan or purpose would 
 Werlously detract from the value of an electric installation. 
Even if the complete scheme was not practically realisable at 
first, lb was best to have a design for the whole at the start, 


arranging matters so that the scheme could be completed in 
parts as occasion might demand, Mr. Crapper discussed the 
relative merits of continuous and polyphase current motors ; 
and he also referred to variable-speed motors; to driving 
by the group method or by the individual method ; to the 
facilities offered by electricity for the easy handling and 
transport of work about the shop; and also to the converse 
advantage by which, on heavy work, different portable 
tools are brought to the same spot, and often operated 
simultaneously. The lecture was illustrated by diagrams 
and pictures on the lantern screen, and among the slides 
was one showing that Vickers, Sons, and Maxims, Limited, 
consume 11 millions units of electricity per annum in their 
various works (4,700,000 in Sheffield North and South 
Works alone), and that at Sheffield North Works the cost 
per unit (allowing for capital charges and share of works 
expenses) is only ‘716d. per unit, and at Sheffield South 
Works ‘675d. per unit. The Corporation charge for electric 
energy for power purposes In Sheffield is 14d. per unit, 


Electrica! Equipment of a Grain Elevator.—Tho 
operation of grain elevators lends itself admirably to the 
applieation of electricity, and opens out a successful field 
for the induction motor. The installation of tha New 
York Central and Hudson River Rallroad's premises at 
Weehawken, N.J., fally described in the New York 
Electrical Review, affords a good illustration of the possibilities 
in that direction. The huge warehouse contains motors 
aggregating nearly 3,200 h.p. The first use of power Is 
for handling the freight cars that bring the greater part 
of the grain to the elevator. From the cars the grain is 
delivered to receiving elevators by 32 automatic power 
shovels, driven by two 40-h p. induction motors. An output 
of 78 h.p. is required to elevate 10,000 bushels of wheat at 
the rate of 210ft. per hour. Seven 40-h.p. induction motors 
are installed for operating seven compound shake, double- 
receiving cleaners of 5,500 bushels capacity each, located 
on the ground floor and operated in conjanction with the 
cleaning elevators. The cleaners and dust-collecting system 
are supplied with air blast by a 60in. double sweeper fan, 
and by one 55in. and two 60in. fans. The double sweeper 
fan forces air through the grain and carries the dust and 
dirt into cyclone collectors, from which it drops by gravity 
into the suction-pipe of the 55in. and 60in. fans, which 
discharge it outside the building, This “compound dust- 
collecting system,” as it is termed, is required for the reason 
that the air blast supplied by the double sweeper fan serves 
to collect the dust, but it is not sufficient of itself to carry 
the dust and dirt out of doors. The cleaning elevators, 
seven in number, are identical in every way with the 
receiving operators, and are operated by seven 100-h.p. 
induction motors. For delivering grain from the storage 
bins to cars or vessels, eight shipping elevators are pro- 
vided, each operated by a 100-h.p. Induction motor. 
For carrying the grain from storage bins to shipping - 
elevators, eight 22in. belt cross conveyors are installed, 
operated by the two 40-h.p. induction motors. The method 
of drive for all of the motors is by five miles of four-strand 
manila transmission rope. The method of starting and 
stopping the motors is of unusual interest. All of the 
motors are started upon signals received at an annunciator 
placed in the switchboard room on the ground floor. To 
starb any one of the motors, an elevator attendant presses 
& button, which signals the switehboard attendant to starb 
the motor. To stop the motor, the elevator attendant 
presses another button, which trips an individual automatic - 
oil switch installed on the switchboard. Power is trans- 
mitted at 550 volts, three-phase, 25 cycles, through six 
paper-insulated, lead-covered, three-conductor, 300,000 


circular mils cables, laid in condults from the generating 
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station, which is in a separate building, to the switchboard 
room. The latter contains three receiving panels, each 
equipped with 550-volt, 1,000-ampere oil switches on the 
incoming cables from the power station. Other panels for 
controlling the varlous motors are equipped with the neces- 
gary instruments. The lighting of the elevator is by 
25-cycle current, using standard 16-c.p., 115-volt incan- 
descent lamps on flexible cord with individual ceiling cut- 
outs. All wiring is in iron conduit. Outside lighting is 
accomplished by 32-c.p. incandescent lamps mounted on 
iron goose necks with waterproof hoods, For signalling 
purposes 8-e.p. incandescent lamps are used. 

The Electric Lifts for Mount Burgenstock — 
The station on the Burgenstock Mountain Railway, at the 
end of the line, is about 510ft. below the summit. An 
electric lifo has recently been erected, and set to work with 
a vertical travel of 495ft. The lower part of the metallic 


guides are anchored in a shaft excavated through the rock. 
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The upper braced lattice work, representing 385ft. of the 
total length, is attached to the almost perpendicular moun- 
tain by supports at different points. A bridge 37}ft. long 
connects the top of the lift-race with the mountain, across 
which is the exit for the passengers The cage is sup- 
ported by three cables, each of 0:525in. diameter. One of 
these carry a counter-weight, the other two are earrled over 
a drum of 63ft. in diameter. Each of these cables can sup- 
port a weight of 16 tona. The exit at the bottom of the 
shaft is by a horizontal tunnel cut through the rock to the 
staticn platform. The time taken for the ascent is three 
minutes, the motive power being supplied by a 25-h.p. 
motor working at a speed of 900 revolutions per minute on 
a 1,200-volt circuit, When, however, a train is approaching 
a station the voltage drops as low as 900, with a conse- 
quent reduction in the speed of the lift motor. Automatic 
stopping and safety devices are employed to comply with 
the requirements of the official regulations, The accom- 


panying illustration shows the steel constraction and 
passenger bridge at the summit. 


Institution of Civil Engineers —A*t the ordinary 
meeting on Tuesday, April 10, the paper read was "' On the 
Resiatance of Iron and Steel to Reversals of Direct Stress,” 
by Dr. T. E. Stanton and Mr. L. Bairstow. The following is 
an abstract of the paper: While recognising the valuable 
work which has been done by previous observers in the 
study of the fatigue of metals, the authors call attention to 
the fact that farther experimental work on the subject is 
much needed. It was decided to undertake a research, 
the object of which should be the experimental determina- 
tion of the resistance of certain kinds of iron and steel 
when subject to reversals of direct stress. The experiments 
were made on the alternating stress testing machine which 
has been designed and constructed at the National Physical 
Laboratory. Jointly with this work a microscopical investi- 
gation has been made of the changes which take place in 
the crystalline structure of materials under reversals of 
stress as the test proceeds, to determine, if possible, the 
manner in which ultimate failure occurs. The materials 
upon which the tests have been made may be conveniently 
divided into three groups: (1) Three samples of Swedish 
Bessemer steel and one sample of Swedish charcoal iron 
presented by Mr. R. A. Hadfield for the purpose. The 
carbon content of the steels was approximately 0°17, 0°44, 
and 0°64 per cent. (2) Four samples of steel presented by 
Messrs. Belliss and Morcom for the purpose. Of these, two 
were mild-steel bare, one was a bar of harder steel used for 
piston rods, and the fourth consisted of specimens which 
had been cut from a large steel forging. (3) Two samples of 
| wrought iron of British manufacture, bought for the purpose 
of the teste. Although more uniformity in the results of 
the tests would no doubt have been obtained by subject- 
ing all the specimens cut from any given material to an 
annealing process, it was felt that this would detract from 
the value of the tests owing to the well-known effect of beat 
treatment on the resistance of steel. For this reason the 
tests were made on the bars as received; and in cases in 
which there were several bars of the same material, the 
specimens in any group of tests were not always cut from 
the same bar. This does not apply to the case of the 
specimens whose structure was examined microscopically, in 
which the actual resistance was of secondary {mportance. The 
results of the experiments may be stated briefly aa follows : 
(1) the superiority, in resistance to reversals of stress, 
of moderately high-carbon steels over low-carbon steels 
and wrought iron, which was discovered by Wöhler 
|to exist when the rate of reversals was 60 per 
minute, still holds when this rate {s increased to 800 per 
minute, although, according to Reynolds and Smith's 
experiments, this superlority no longer exists when the 
rate of reversals is in the neighbourhood of 2,000 per 
minute; (2) as far as comparisons can be made between 
the results of the present experiments and those of Wöhler 
and Sir Benjamin Baker, there is no marked reduction in 
resistance due to raising the rate of reversals to 800 per 
minute; (3) experiments in which the ratio of tension to 
compression varied from 1*4 to 0°72 indicated that between 
these limits the value of the maximum range of stress was 
practically independent of the actual values of the limiting 
stresses in tension and compression; (4) the resistance of 
the materials in three typical cases of rapid reduction of 
area of the specimens has been determined ; (5) the failure 
of iron specimens due to the development of the slip-lines 
of Ewing and Rosenhain into cracks has been determined 
for the cage of direct stress, and the failure of moderately 
high-carbon steel, due to the development of cracks in the 
ferritic areas of the structure, has also been established, 
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excited simultaneously, it has to be decided which path 
the flux of the commutating poles will take. Obviously, 
it is physically impossible for this flax to maintain the 
path shown In Fig. 2, as it would thereby cross the main 
flux. The only possible path for it to follow is that of the 
main flax, and to return through the main pole of opposite 
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NOTES ON THE DISTRIBUTION OF THE MAGNETIC 
FLUX IN DIRECT-CURRENT MACHINES WITH 
COMMUTATING POLES. 

BY DR. R POHL. 


The development of direct-current machines, which for 
some years past was comparatively slow, has taken a large 
step forward in the course of the last year or two in con- 
sequence of the Introduction of commutating poles. This 
development is still in progress, Previously, artificial means 
for obtaining sparkless commutation were used only for 
very difficult machines—that is, for machines of extremely 
high speeds or high voltages—:¢, turbo-generators, etc. 


The above development is marked by the introduction of 
such means for “standard” machinery. Wherever the 
sparking is the limiting factor of the output, and the heat- 
Ing limit can be sufficiently extended, the employment of 
commutating poles means an improvement in quality, and 
at the same time a saving of material. In the writers 
opinion, this development must necessarily In turn lead to 
the adoption of artificial cooling devices to a larger extent 
than has hitherto been the case. A great deal of con- 
troversy has recently been going on in the technical Press 
about the fundamental theoretical principle of commutating 
poles, Particularly the distribution of their magnetic flux, 
the calculation of the same, and of the ampere-turns required 
for the excitation, and, finally, the calculation of the 
magnetic leakage, form the object of discussions. From 


these, considerable difference of opinion is evident. Under 
these circumstances the following notes on the subject might 
be of interest. | 

In order to make clear the distribution of the com. 
mutating flux, we shall, first of all, assume that no current 
is flowing in the armature, thus avoiding, at first, the com- 
plication due to field distortion. Fig. 1 represents the 
megnetic flux of an ordinary two-pole direct-current 
machine with unexcited commutating poles at no load; 
the flux passes through the armature in the ordinary 
way. Fig, 2 represents the same machine with unexcited 


main fields and excited commutating poles. From Fig, 2. 


it is evident that the commutating field passes diametrically 
through the armature, while its stray flux at the same time 
traverses the main poles, so long as there is no main field 


In exletence. In the case, now, in which both fields are | 


polarity. This applles to both the useful flax—z.c, the 
commutating flux proper—and the stray flux of the com- 
mutating poles. 
matically. 


Fig. 3 shows this distribution diagram- 


It has now to be decided whether the addition of the com- 


mutating flax will be the cause of any distortion of the main 
field With this object in view we proceed as follows: The 
writer has shown elsewhere that it is possible to construct 


series-wound direct-current machines with commutating 
poles which are excited by the main field poles. 
purpose the shoe of the commutating pole has simply to 
be magnetically connected with the next main. pole of the 
same polarity, the field coils of which must have a suffi 
ciently large number of ampere-turns compared with the 
armature ampere-turns, so as to press the magnetic flux 
through the extension acting as commutating pole. Fig. 4 
shows such an arrangement in elevation, while Fig. 5 
represents the developed plan of the pole-faces. Obviously, 
machines of this kind are suitable for one direction of 
rotation only. For the purpose of making lucid the 
magnetic distribution, this arrangement will form a very 


For this 


Fie. 4. 


useful basis of investigation. In Fig. 4 the magnetic flux 
is shown, from which it is evident that the extension of the 
main pole to one side will in no way be the cause of any 
field distortion so long as the armature is unexcited. The 
lines of force will leave the pole-shoe surface and pass 
through the gap and the teeth with constant magnetic 
density over the whole of their respective cross-sections, 
It is further evident from Fig. 4 that, as pointed out 
before, the flux of one commutating pole enters the next 
main pole of opposite polarity, and that the same will 
apply also for the stray flux. 

Let us now assume that the commutating pole.pieces are 
cut off from the main poles along the lines A B and A’ B, 
and that the field coil allows these pieces to be moved along 


the yoke towards the middle of the neutral zone. Obviously, 


no change in principle of the flux distribution will take 
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place, because the cut has been made in the direction of 
the lines of force. In this way we obtain Fig. 6, from 
which we can further proceed to the normal construction 
by arranging separate field coils for main and commutating 
poles. It is evident that this alteration will also have no 
influence on the flux distribution so long as the ampere- 
turns on the main poles remain equal to those on the com- 


|A 


Fre. 5. 


mutating poles. Figs. 7 and 8 show the alteration in the 
winding, while Fig. 9 gives definite information about the 
flax distribution. 

From this we are able to draw the following conclusions : 
(1) Esch commutating pole can be considered as an exten- 
sion of the next main pole of the same polarity. Any 
differences In the number of ampere-turns on the main and 
commutating poles have to be duly taken into considera- 
tion. (2) The flax of the commutating pole enters the 
next pole of opposite polarity. (3) The addition of com- 
mutating poles is in itself not the cause of field distortion. 


Fic, 6. 


A cursory glance at Fig. 9 might lead to the opposite con- 
clusion, as from this the flux appears to be distorted in the 
armature. It must, however, be clearly understood that 
80 long as the armature is unloaded, the densities in the 
teeth, gap, and poles are constant, as a plane through the 
bottom of the teeth will be, practically, an equl-potential 
plane, so that no distortion of the commutator diagram will 
be appreciable at no load. (4) The excitation of the com- 
mutating poles, though increasing the total flux of one 
. polarity, does not Increase the flux in the main poles. The 


Fra, 7. 


same conclusion could have been drawn from Fig. 3, as 
it is evident that any flux due to the commutating poles 
which enters the main poles by way of teeth and gap, will 
necessarily reduce the cross-section avallable for the main 
flux. Consequently, as the ampere-turns on the main poles 
correspond only to certain maximum densities, the main flux 
Ng will decrease to such an extent that the sum N 4 + N,—7¢, 
the total flax which produces the E. M.F. of the machine— 
will remaia constant. (5) The stray flox of the com- 
mutating poles enters only the main pole of opposite 
polarity. 


| armature. 
Up to the present we bave considered only unloaded 


machines. We may now proceed to the consideration of 
the armature reaction. Any ampere-turns existing on the 
armature will have on the main poles an effect which, in 
principle, is not different from that in ordinary machines. 
They will produce a field distortion, increasing the flux 
density in one pole-tip while reducing it in the other, 


Fie, 8, | 


The amount of the field distortion will depend upon the 
ratio | 
field ampere-turns for gap and teeth 


armature ampere-turns under pole arc 


In machines without commutating poles this ratio will 
generally be made as large as 1'5 to 2. The object is to 
retain in the weakened pole-tip a flax which enters the 
commutation zone of the armature, and causes an E.M F. 
counteracting the E M.F. of self-induction in the short- 
circuited coils. This applies both to dynamos and motors. 


With the employment of commutating poles the above 
ratio may be considerably redaced, as now the commuta- 
tion does not rely on the action of the main field, and hereby 
a saving in field copper will be effected. It is due 
to the reduction of this ratio, not to the commutating poles 
in themselves, that the percentage of field distortion will 
bs higher in commutating-pole machines as compared with 
ordinary machines of similar output. This fact, though 
not altogether negligible, must not be overestimated in its 
practical bearing. As the field distortion no longer affects 
the commutation practically, its only effect is to slightly 


ay; 
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increase the iron losses, which is more than compensated for 
by the gain in commutating losses. 

The action of the armature ampere-turns on the com- 
mutating poles would be to produce in the same a field of 
opposite direction to that intended. The winding on the 
commutating poles must, therefore, balance, first of all, 
the respective armature ampere-turns, and, further, produce 
a magnetomotive force strong enough to press the com- 
mutating flax from the middle of the yoke through the 
commutating pole, gap, and teeth into the middle of the 
The remainder of the magnetic resistance of 
this flux will be overcome by the main field ampere-turns. 
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The opposing armature ampere-turns are, for the neutral 
position of the commutating poles, equal to total armature 
ampere-turns divided by the number of poles. The 
magnetising ampere-turns will easily be calculated in the 
ordinary way. The useful flux of one commutating pole 
must be so strong as to produce an E M F. in the short- 
circuited coils In everv moment of the commutation equal 
and opposed to the E.M F. of self-induction. In calculating 
the E.M.F. of self-induction, the increase due to the 
arrangement of the iron close over the short-circulted coils 
has to be taken into account, as it is very considerable. 
For the exact calculation a formula given by the author in 
the Elektrotechnische Zeitschrift, Jane 1, 1905, will be found 
advantageous. In machines with commutating poles, the 
shoes of which are shortened in the axial direction of the 
armature, there exists a flux due to the armature ampere- 
turns where the armature is not covered by the com- 
mutating poles. The strength of this field on each point 
of the armature circumference has to be taken from the 
diagram of the distorted field, the calculation of which 1s 
well known. 
pensate this field. 

The importance of the stray field for the working of the 
commutating poles and the necessity of its exact calculation 
does nob seem to be generally understood. While the 
leakage field amounts to 10 to 15 per cent. only of the 
main field, the stray flux entering the commutating pole 
will often be as large as the useful flax of tbe same, and, 
lf proper precautions are not taken, may even exceed the 
same many times. The effect of an excessive stray flux 
will be to magnetically saturate the commutating poles, so 
that the same are not able to produce a sufficiently strong 
useful flax, or that they will do so only under the action of 
greatly increased magnetising ampere-turns. 


Fie. 11, 


case the machine will spark at full load, while in the latter 
case it might run sparkless at full load, but will probably 
spark at half load, owing to the fact that with this load 
the useful flax greatly exceeds the required value, causing 
accelerated commutation. 

In the construction of the commutating and main poles 
great attention has, therefore, to be pald to the reduction of 
thé leakage. Fig. 10 shows an arrangement whereby the 
commutating pole is fixed over one end of the armature. 
Its shoe is shortened axially so far as the density in the 
teeth allows, and arranged nearer to the main pole of same 
polarity, while the main pole-shoe of opposite polarity may 
be eut out; in this way the magnetic resistance for the 
leskage flax will be very much increased. In machines 
which have to run to run in both directions, both main 
pole-shoes will be cut out as Fig. 11 Indicates; at the same 
time, all positive commutating poles may be arranged to 
one side of the armature, all negative ones to the other. 

For the calculation of the leakage flux, the designer will 
easily be able to build a formula on the basis of Fig. 7 for 
any special construction, taking into account that the 
magnetomotive force for the stray flux is the sum of the 
ampere-turns of one commutating pole and one main pole. 
The stray flax between the shoes and the cores has to be 
calculated separately, and the alteration in the magnetic 
potential of the pole-tips due to the field distortion has to 
be taken into account By summing up the useful field 
and stray field for different values of excitation, the 
magnetisation curve of the commutating poles will be 
found. This curve must have only a slight curvature, for 
reasons explained above. In practice this magnetising 
curve may bo tested as follows. 

The machine is run on no load with unexelted main 
fields. The brushes are moved away from the neutral 
position by 90deg., and the commutating poles separately 
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The useful commutating flax has to com- | 


In the former. 


excited. The E M.F. and the speed are measured for 
various values of the excitation. ‘The curve thus obtained 
might be called the “no-load characteristic of the com- 
mutating poles.” For the determination of the full-load 
characteristic the armature ampere-turns per pole have to 
be added to the exciting ampere-turns of the above curve. 
This experiment, though theoretically it does not give 
exact Information about the working of commutating poles 
at fall load, will be found advantageous in many respects, 
The exact effect of the commutating poles on the main 
field at fall load can only be found by measuring the field 
distribution over the pitch of at least two poles for no 
load, and full load with and without commutating poles. 
In carrying out such tests the curves ought to be taken, 
if possible, with the armature standing and rotating, as 
any additional short-circuit currents which may exist in 
the rotating armature have, in machines of this kind, a 
comparatively large effect on the main flax, owing to the 
field ampere-turns _ 


reduction of the ratio ————— ——— —— ————. 
armature ampere-turns 


A NEW HYDRO ELECTRIC PLANT IN CALIFORNIA, 
OF EXTREMELY DIFFICULT CONSTRUCTION. 


BY FRANK ©. PERKINS. 


The accompanying illustrations show the Interlor of the 
generator and turbine room of a new hydro-electric power 
station recently constructed on the Trinity River, near 
Junction City, California, at an elevation of nearly 1,500ft. 
above the sea-level. The plant was constructed with great 
difficulty on account of the great distance from a railway 
the very steep and severe mountain roads which had to ba 
traversed across Oregon, Trinity, and Brown’s Mountains. 
The heaviest machinery, weighing nine tons, had to be 
hauled up steep grades over 60 miles, a score of horses 
being required for transporting the dynamos, turbines, and 
transformers to the power station. 

The water is supplied to the plant from the Canon Creek, 
which drains an area of over 50 square miles, much of 
which is nearly two miles above the sea-level, with per- 
petual snow in many places. The water is conducted from 
a small dam used to divert the water by ditches, about a 
mile of flames varying from 50ft. to over 1,000ft. in length, 
and a tunnel nearly 2,000fv. long, to the power-house 
located about a dcz»n miles from Weaverville, and nearly - 
60 miles from Eurek ', which is one of California's principal 
coast cities in the northern part of the State. About 80 
cubic feet of water per second can be carried through the 
ditches, the tunnel, and a score of flames, having a total 
length of nearly eight miles, with an average fall of a 
trifle over 9ft. per mile. The tunnel is about 5ft. by 6ft, 
in eross-section, and supplles sufficient water for three 
Pelton waterwheels of about 1,000 hp. capacity each, 
Two units have already been installed, each consisting 
of a 44in, waterwheel directly coupled to a SBallock 
750-kw. three-phase generator of the revolving-field type 
noted in the illustration. © 

The water is carried from the forebay, which is 60ft. 
long, 14ft wide, and about 10ft. in depth, by two pen- 
stocks over 1,000ft. in length to the turbines, under a total 
head of 604fv. The penstocks are each 3ft. in diameter at 
the top, reducing inside to 2ft. din, and then dividing 
into two pipes 14ft. in diameter, all of which is anchored 
and enclosed in masonry. The total effective head is about 
600ft., making the pressure about 260lb at the nozzles of 
the. waterwheels. The Pelton wheels have deflecting nozz'es, 
and operate the alternators at a speed of 500 revolutions 
per minute. They are capable of driving these three- 
phase machines at 1,000 kw., or about 25 per cent. over- 
load, the normal capacity of the machines being about 
750 kw. These alternators are of the Bullock type, con- 
structed at the shops of the Allis Chalmers Company, and 
have a frequency of 25 periods per second, supplying a 
current of 2,000 volts pressure. 

The speed of the generators is held very nearly constant 
by Lombard oil governors, the oil pumps being driven 
from the main Pelton wheel-shafts by belt transmission, 
It is stated that no difficulty is experienced with these 
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governors in synchronising the alternators under the exist- | 50,000 volts for the transmission service. The trans- 
Ing load conditions, although no switchboard speed-control | formers are Z00-kw. ollinsulated machines of the water- 
mechanism is utilised. The water is discharged from the | cooled type arranged in two sets of three in each group 


Geneial View oi the iiiniUy kiver ciaut vi vho Noto Moulin Power vOlnpany. 


wheels into the Trinity River through a tailrace nearly | an additional transformer being provided for reserve. The 
500fc long and over 6ft. wide, cut through the bed-rock. | transformer house is a concrete building about 52ft. 
Tne exciters are belo-driven machines frum the alternator | long and 13ft. wide, and is provided with a track at the 
shafte, supplying a direct current of 125 volts, each machine | proper elevation, so that a transformer can be rolled out of 


View in Power House, showing 730-kw. Allis-Chalmers Alternator and Lombard Waterwheel Governor. 


having a capacity of 45 kw. The current is conducted | place on to a car and another connected in a shorb time. 
from the alternators to seven Bullock step-up transformers, | The transformers are installed on rollers which rest on 
connected in delta on the low-pressure side at 2,200 volte, | rails set in the concrete piers. The transmission line is 
and with star connections on the high-pressure side at | about 65 miles in length, extending to Eureka. 
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ELECTRICAL EQUIPMENT OF THE ABERDARE 
COLLIERIES OF THE POWELL DUFFRYN 
COMPANY.* 


BY CHARLES P, SPARKS, M,LE.E, 


The group of collieries dealt with in the paper are 
situated 20 miles north-west of Cardiff, and six out of the 
nine pits in the valley had isolated direct-current plants 
before the present scheme was put in hand. Instead of 
extending the existing plants, it was decided to erect a 
power station for supplying the whole of the company’s 
pits in the Aberdare Valley, and thus obtain the advantage 
of a higher load factor by concentrating the generating 
plant at one point. Moreover, the greater economy of 
larger units manifested itself in decreased capital charges 
and a lower cost per kilowatt. The district to be served 
was eight square miles in area, some points belng four 
miles from the proposed power station. It was decided to 
use & three-phase, 50-pericd, 5,000-volt system with over- 
head transmission, and to utilise the existing direct-current 
motors by grouping them at one pit and driving them from 
a motor-generator. Electric power is now being supplied 
to seven of the pits from a power station situated fairly 
centrally in the company's property, as shown in Fig. 1. 


XOF FULL ROAD. 
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The scheme was projected in 1905 before the issue of the 
Home Office regulations for the use of electricity in minos, 
and a contract for the whole work was given to the Elec- 
trical Company in the autumn of the same year. The 
power station was started and the first motors put to work 
in May, 1905. The drives could only be gradually trans- 
ferred from steam to electric, and at the end of 1905 some 
4,600 b.h.p. of motors out of a total of 6,000 were at 
work. The total horse-power at present in use at these 
collieries amounts to 12,170. The most uneconomical drives, 
amounting to over one-third of the total, have been con- 
verted from steam to electric driving, resulting during 
December, 1905, in putting 25 Lancashire boilers out of uso, 
displacing the boiler plant entirely at five points, and 32 
Lancashire boilers 30ft. by 8ft., or their equivalent, still 
remain, driving the balance of 7,570 hp. There is little 
doubt that, as occasion arises, a large part of the remaining 
steam plant will be superseded by electric driving. The 
present records show the colliery requirements to average 
1,000 units per annum per brake horse-power with a load 
factor on the power station of 37 per cent. Were the 
whole of the driving electric, the output of the power 
station would be about 12 million units per annum and the 
load factor on the station would be between 40 and 50 per 
cent., the latter figure being reached if pumping were con- 


* Abstract of paper read before the Institution of Electrical Engi- 
neers, March 22, 1906, 
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fined to the hours when the haulages were not at work. 
With the present output of 14 million tons of coal per 
annum, 10 units would be required for all power purposes 
per ton of coal raised. 

When the cost of power is compared with the labour 
eost of winning a ton of coal, the importance of Increasing 
the application of power makes the use of electricity a 
matter of interest to all colliery owners, as no other means 
of power transmission is available that has equal flexibility 
in distribution, or is so well adapted to every form of drive 
aboveand below ground. The capital outlay necessary for the 
change has been an important factor in deterring changes 
on à large scale, but as the cost of electric machinery has 
been largely reduced in recent years there is every reason 
to believe that rapid progress will now be made in the con- 
version of sollieries to electric driving. 

Power Station —The power house is equipped to deal 
with an average load of 1,500 k.w., this demand being met 
with either a 1,500-kw. or two 750-kw. sets during the 
Cay, acd one 750-kw. set during the night and on Sundays. 
The engines are horizontal, cross-compound, jet condensing, - 
made by Yates and Thom, of Blackburn. They are 
governed on both high and low pressure cylinders so as to 
carry momentary overloads of 50 per cent. The parallel 
running of these sets is satisfactory under all conditions, 


while the steady pressure of supply gives satisfactory 
results in starting and running the largest motors under 
heavy overloads without interference with the general 
good working of the system. Steam is supplied from 
Babcock and Wilcox boilers, each having a grate area of 
49 square feet, heating surface 3,080 square feet, with 
350 square feet of superheating surface ; five boilers belng 
used at times of maximum load. The boilers are set in 
pairs, and are hand fired with unwashed small coal, the 
fuel being delivered from overhead bunkers filled by a 
bucket conveyor. The feed is heated by a Green’s 
economiser, and the water for condensation is obtained 
from a reservoir directly connected with the river. The 
switchboard is of cellular construction, and all panels are 
equipped with three-phase oil-break switches, fitted with 
overload relays, which actuate solenoids worked by direct 
current (from the exelters) The machine panels have 
ammeter, wattmeter, voltmeter, and reverse-current cut-outs, 
while synchronising is effected by a synchroscope. Tests 
of the power station show a fuel consumption with unwashed 
small coal having a calorific value of 15,000 B Th.U. with 
the sets operating at full load of 2:7]b. for the 1,500-kw. 
and 3lb. with the 750-kw. sets, the weekly coal figure per 
unit delivered to the transmission lines averaging 5b. of 
the above coal, with an output varying between 87,500 and 
92,000 units per week. 

Transmission Lines—The lines are designed to supply 
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6,000 b.h.p. of motors based on a motor efficiency of 87 per 
eent., power factor 75 per cent, with a maximum drop of 
10 per cent. in pressure, with 70 per cent. of the motors 
working at full load simultaneously at any individual point. 
The overhead lines are bare hard-drawn copper, solid up to 
4 S.W.G. and stranded when over this sizs. Creosoted 
wood poles, 33ft. long by 7in. diameter at the top are 
used, and are embedded in the earth to 6ft. or 7ft. The 
maximum distance apart in straight runs is 45 yards, and 
lattice steel poles are used at points of special strain. The 
wires are supported on porcelain insulators set at 12in. 
centres horizontally and 18in. vertically, and carried 20ft. 
from the ground level Guard netting is erected where 
necessary, and to prevent anyone from climbing the poles 
they have barbed wire spiralled round them. The poles 
also carry telephone wires, crossed every 200 yards to 
minimise induction, connecting the power station with the 
various sub stations. | 

Sub Stations.—' The sub-station "bus bars branch to: (1) 
5,000-volt sub-stations below ground connected by armoured 
cables; (2) 3,000-volt motors connected by overhead dis. 
tributors; (3) three-phase transformers, reducing the 


pressure to 500 volts (for motors below 50h p ) ; (4) single- 


phase 100-volt lighting transformers. 

Disiribution.—Each shaft has duplicate three-core cables 
insulated with impregnated paper covered with copper tape 
15 mils thick, the whole lead-sheathed and armoured with 
50 of No. 12 S.W.G. galvanised steel wires, separated from 
the lead. The 3,000-volt cables are carried down four of 
the pits, and extend a distance of 700 yards along the pit 
bottom, They are hung along the roadways supported by 
leather thongs, so that in case of a fall the support will 
give way without putting serious strain on the cable. 

Motors —Six thousand horse-power of motors have been 
specified for, and these may be divided into (1) variable 
speed for haulage and winding; (2) constant speed for 
driving fans, pumps, screens, conveyors, workshops, and 
brickyard. Forty motors of the first type were at work in 
January, 1906, varying from 300 bhp. to 25 bhp, 
totalling 5,260 b.h.p, and 37 of the second type, from 
180 bhp. to 5 b.h.p, totalling 1,450 bhp. The general 
method of drive is by cut steel gear, and in order to reduce 
the ratio of reduction as far as possible, a motor speed (at 
full load) of 121 r.p m. was chosen for the 500-b.h.p. and 
290 for the 150-b.h.p. haulage motors. The high-tension 
motors are of the protected type, those over 75 b.h.p. 
having bearings separate from the frame ; the slip-rings are 
carried at the end of the shaft, and are enclosed when the 
motors are used underground. Each haulage has an 
ammeter to act as a guide to the driver, the dial being 
marked to show the rated working current of the motor 
and the overload point at which the circuit breaker will 
operate, the motor not breaking out of step unless an over- 
load of 24 times its working current is exceeded. Barrel- 
type controllers with cast grid resistances are used 
lor speed regulation in the rotor circuits, which 
are wound two-phase. The controlling levers are 
interlocked with the high-tenslon reversing switches. 
Fig. 2 shows the gradient of a representative haulage drive 
(together with the corresponding current measurements) 
operated by two 4ft. 6in. drums in tandem, with a load of 
37°53 tons and a speed of 54 miles per hour. It will ba 
noticed that when five-sixths of the journey is complete 
the trams are stopped and the tail rope put on, the journey 
being completed with trams under brake control The 
energy required averages one unit per ton of coal hauled. 
Before conversion, when the haulages were steam driven, 
the engines slowed down at each heavy gradient, but now 
the speed is maintained whatever the gradient, and, in 
conseyuence, the power taken momentarily is great. The 
large power taken by main and tail haulage shows the 
great advantage of the continuous haulage system where 
roadways will allow this method of operation. 

Load Factor—The maximum sustained load on the power 
station during the last quarter has been 1,400 kw.; the 
output being at the rate of 4,500,000 units per annum, this 
gives a load factor of 57 per cent, This high load factor 
is obtained by supply to seven pits, and results from the 
combined supply of a number of drives, many of which 
have exceedingly low load factors. These figures indicate 
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the difficulty a small colliery has in converting from steam 
to electric driving, as the conditions are far less advan- 
tageous than those glven in the paper. Works of this 
description offer the best opportunity to power companies, 
as itis only in cases where a considerable portion of the 
power is required for pumping that an isolated pit requiring 
main and tail haulage could obtain a sufficiently high load 
factor to give low working costs when generating with its 


own plant. 
Costs, 


Outlay on generating plant.......—..-. eee msm D11 10 0 per kw. 
Oatlay on distributing system ,......—.- = £2 12 0 
Outlay on motor controllers ..........—.. . 518 0 


£6 10 O0 per hp. 

The cost per unit delivered to the lines with an output 
of 44 million units per annum, load factor 37 per cent., 
using unwashed small coal (calorific value 13,000 B.Th.U.) 
costing 4s. 2d. per ton: 


Workea' CORES mms ses ses see soo oe o p oe v meses sen betes mn et t e ome nm nen ~ Q0'18d. 
Interest and depreciation, 10 per cent, on power station ...... 071858. 


Ee 


Total Dea pome ome om 6 9€ 0 ee ee eo eel 0'365d. 


ELECTROMAGNETIC CONTROL OF GOVERNORS. 
BY HARRY R. SPEYER, 

Central stations supplying energy for light, power, and 

traction must necessarily have, when runniog their alter- 


nating and continuous current machines coupled up to the 
same engine,some means or other for steadying the 'bus-bar 


Lc CONNECTED TO 
ENGINE VALVE 


proce zecect 
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pressure, otherwise serious fluctuations will be set up in 
the voltage, due to the rapid variation of the traction load. 
It bas generally been the custom in the past to even up 
this dropping of the 'bus-bar pressure by employing a 
battery and “boosting” machine. This extra apparatus 
not only increases the first cost of the station, but forms— 
as the battery, in order to be kept in first-class working 
condition, requires constant and careful attention—a large 
item in the running and maintenance bill of the station. 
The above method of keeping the voltage constant may 
be replaced by another, where an electromagnetic coil is 
fixed on to one end of the lever of the engine governor 
(Fig. 1). The working of this arrangement is as follows: 
The current in flowing back from the traction load to 
the negative brush carrier of the dynamo is passed round 
the electromagnet, H, with the result that the core, M, is 
pulled down to a greater or lesser extent according to the 
strength of current flowing through its coils, or, in other 
words, the amount the core, M, will be pulled down is 
directly proportional to the load. As will be seen from 
Fig. 1, this core, M, is attached to the governor, N, in such 
a way as to help it in its working, with the result that 
the opening and closing of the inlet and outlet valves, 
corresponding to the varying load, is performed in a far 
shorter time than is possible when the mechanical governor 
is used alone. It is not really necessary for the whole 
amount of current passing in return cable to be sent 
through the electromagnet; a certain percentage of it will 
do the work just as well. This percentage can only be found 
by experimenting, and mainly depends upon the manner of 
working and kind of governor in use, as well as upon the 


effect you wish the coil to exert. 
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. Looking at Fig. 2: without the use of the electro- 


magnet, the revolutions of the engine as load increases 
will gradually fall from the normal speed of 90 r.p.m. to 
86 r p.m. (Curve &), with the result that there will be a 
corresponding percentage drop in the voltage ; now one can 
design the electromagnet with either atrength enough to 
pull down the goveraor to such an extent that the revolu- 


tions of the engine at fall load are the same as at no load | 


(Carve b), or with such a strength that with the iacrease of 
load the revolutions of the engine are also increased 


consists of can remain the same, the difference being 
brought about by sending a greater or smaller proportion 
of the return current through the electromagnet, When 
only a portion, and not the whole amount, of current is 
used, the electromagnet is conn: cted up to the circuit as a 
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shunt, as shown in Fig. 3. At the Wiesbaden central 
Station, which was the first one to adopt this method of 
regulation, only one-seventh part of the total current is 
used, this proportion being found to give the best results. 
Now, though this method of keeping the 'bus-bar pre:sure 
constant possesses the distinct advantage of doing away 
with a battery, it does not allow one to run the engine and 


work the boilers with their most economical and constant 


load, with the result that there may, perhaps, be a greater 
coal consumption than when one is working with a battery, 
for with this latter it is possible to have a constant steady 


load on the engine, and to arrange for the extra load to ba 


taken up by the battery. Therefore, in comparing the two 
methods, one of the points that has to be considered is as to 
whether the possible extra coaling expenses of the station 
\will come out higher than those rightly chargeable to the 
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maintenance of a battery, in addition to the electrical costs | 


of charging, and, if they do so, one must still farther con- 
sider as to whether the results achieved are worthy of this 
extra expenditure. | 

In Fig. 4 we have a curve showing the relation between 
the eurrent circulating in the magnetic coil and the pull in 
pounds that it exerts. Now, the greatest pull the magnet 
can exert on the core takes place when the distance between 
the centre of the magnetic coil and that of the core is— 
between certain fixed limits—a maximum. When these 
two centres come together the core will lie in a neutral 
msgnetic field, with the result that the pull the coil can 
exert upon it will rapidly fall away. Now, should the 

core be allowed to pass the middle of the coil it would 
no longer be attracted, but repelled, with the result that 
1t would not act against the action of the mechanical 
governor and prevent the engine from being overloaded. 
“he core, M, which can be adjusted by the small wheel, S, 
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should be so set that it only reaches the middle of the — 
coil when the engine is fully loaded with the greatest 
allowable load. Oa looking at the curve (Fig. 4), which 
has been drawn from results obtained in central stations, it 
will be seen that when the maximum current of 250 
amperes, corresponding to the highest load likely to come 
on engine during peak hours, is flowing through the ccil, 
there will be a maximum pull of 251o. It must not be 


| forgotten that the coil acts before the influence of the 


| growing load has made itself felt in the revolutions of the 
(Curve c). In both eases the number of turns that coil 


engine, and thus before the voltsge has had time to 
fluctuate | 

This method of voltage regulation is installed in the 
Wiesbaden central station, and gives the most satisfactory 
results. Before its use, in order that the flactuations in 
the voltage should not be excessive, it was always necessary 
to run two sets of machines, the one for lighting and the 
other for power. Now, with the use of the electromagnetic 
regulator itis quite an easy matter, without employing à 
battery or booster, to keep the voltage constantly in spite 
of the faet that only one machine may be running for 
supplying energy for both light and power. The varla- 
tion in the traction load may be anything from 100 kw. 
to 700 kw., and with this there is never more than a 
ó per cent. pressure drop on the 600-volt tramway 
system. On the low-voltage side of the alternating- 
current plant for lighting purposes, ete., the voltage drop 
never exceeds more than 2 per cent., and, as the engines 
are supplied with large and heavy flywheels, this drop 
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occurs so gradaally that it is impossible to detect any 
flickering of the lamps. The Breslau and Charlottenburg 
central stations, which have heretofore employed a battery 
for keeping the 'bus-bar pressure constant, are now con- 
templating superseding this older method by adopting 
electromagnetic regulations. | 

In eonelusion, I might mention that the patent (D R P., 
No. 150249, Class 60), as well as the manufacturing rights 


| of this system, belong to the Elektrizi à's Actien-Gesell- 


schaft, vorm. W. Lahmeyer und Co., Frankfart-a.-M., 
Germany. | 


JHELUM RIVER HYDRO - ELECTRIC POWER 
INSTALLATION IN BRITISH INDIA. 


The Government of British India has for some time 
pursued a broad-minded policy in developing the latent 
possibilities of the immense and valuable country over 
which it exercises sovereignty, and its officials have 
interested themselves in providing for the future welfare 
and enlightenment of the native inhabitants. Among other 
laudable projects which the Government has instituted has 
been the commissioning of some of the most capable Royal 
Engineers to plan for and construct public works, such as 
wonld aid in the general advancement of the native 
industries and the development of the commerce of the- 
country. | : 

The first notable project undertaken for the generation 
and distribution of electricity was that of the Cauvery 
power scheme, located in Mysore State, in Southern. India. 
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Work on this plant was started in 1900, the initial 
installation being completed after many difficulties in June, 
1902.* About a year ago the second installation, or exten- 
sion, of the plant, consisting of 3,610 kw. generator capacity, 
was completed. This increased the possible output of the 
entire plant to 7,920 kw., making it the largest hydro- 
electric installation now operating in Southern Asia, if not 
on the entire continent. The chief credit for the com- 
pletion of the Cauvery power plant is due to Major A. J. 
de Lotbiniere, R E, deputy chief engineer of the Govern- 
ment of Mysore, who not only conceived the plan of the 
Installation, but successfully arranged for the financing of 
the entire project, overcoming prejudices that would have 
deterred a man less sound in his convictions. He after- 
wards arranged for the purchase of the entire electrical 
and hydraulic equipment and supervised its installation. 
The power scheme next to be undertaken after the 
Cauvery is the Jhelum power installation on the Jhelum 
River in Kashmir, in North-West India. This power plant 
is to be installed near Rampur, about 50 miles below 
Srinagar, where a six-mile conduit will give a head of 
water at the plant of about 400ft. The present plans call 
for an installation of about 20,000 h.p. It is planned to 
use the power for operating the Kashmir section of the 
Jhelum Valley Railway electrically along its entire length 
of 180 miles. A single-phase system of traction will 
undoubtedly be installed. Possibly the most important 
immediate use to which the power will be put will be in 


operating dredgers for the purpose of deepening the Jhelum 


River in the Kashmir Valley, and thus minimising the 
floods which, under existing circumstances, periodically 
devastate the entire country. The contemplated plant will 
also allow of the reclamation of a very large tract of land, 
and permit of the storage of water in Wular Lake above 


the power plant for sale to the Punjab Irrigation Depart- 


ment. Another important use of the power will be for 
operating the large silk factory at Srinagar, and also for 
supplying with current the electrical water heaters in the 
silk mill. 
industrial purposes, and for lighting in Srinagar and in 
Abbottabad, Murree, and Rawal Pindi, prosperous towns 
in the British province of Hazara, lying to the west of 
Kashmir, 7 

After successfully completing the preliminary arrange- 
ment for carrying on the important work connected with 
the Jhelum power installation, Major de Lotbiniere was 
instructed lass May by the Jammu and Kashmir State 
Council, acting for the Maharajah of Jammu and Kashmir, 
to proceed to Europe and America in order to interview 
the leading hydraulic and electrical manufacturers, and to 
ask those selected to bid upon the machinery and materials 
for the plant. Carrying out these instructions, he visited 
the works of those leading manufacturers on both con- 
tinents who were considered for the work, and personally 
inspected their manufacturing establishments as well as 
power plants in which their machinery was operating. As 
a result of this careful investigation, Major de Lotbiniere, 
who had full powers for the acceptance of the tenders 


submitted, has recommended to his Government that the 


contracts for the entire hydraulic and electrical equipment 
be placed with firms in the United States. The contract 
for the hydraulic equipment was awarded to the Abner 
Doble Company, of San Francisco, U.S A., and calls for the 
hydraulic plant complete from the forebay to the tailrace, 
including the intake, valves, pressure pipes, pressure-pipe 


thrust blocks, interior piping, waterwheels and nozzles, 


hydraulic governors, and all details necessary for the 
hydraulic equipment, The apparatus and materials are to 
be delivered at the port of Karachi, India. 

The gravity conduit line for the power plant will be 
approximately 34,000ft. in length, and for the upper 
9,500ft. will consist of an excavated ditch lined with 
masonry. The remaining portion of the water channel 
will consist of a rectangular flame, or a wooden stave pipe 
such as has been installed so successfully in connection 
with plants of this character on the Pacific Coast. The 
flame will have a capacity of over 500 cubic feet per second, 
The forebay at the end of the gravity line and at the head 
of the pressure pipas will be constructed of masonry, and will 
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In addition, the power will be utilised for other 


be provided with special headgates. - The sliding elementa 


of the intake gates will be of timber, all iron and metal 
parts necessary for the construction of the gates being 


farnished by the hydraulic contractor. 


The pressure lines wlil consist of riveted steel pipes 


designed with a factor of safety of 5, each supplying one 
of the hydro-electric units. 
and two special vacuum valves will be provided in order to 


For each pipe line a standpipe 


protect the pipe against injary in case the water should 
be drawn out suddenly. Atthe lower end of each pressure 
line the last length of pipe will terminate in a flange which 
will be bolted to a massive cast-iron thrust block that will 
rest on a heavy cast-iron sole-plate or base. The latter 
will be mounted on a substantial masonry foundation and 
held in position by anchor bolts. This fitting will be 
designed to take the entire hydraulic thrust of the pipe, 
an ample factor of safety being allowed, so that under the 
most severe conditions there will be no strain on the branch 
piping in the interior of the power-house. Each pressure 
line will consist of a riveted steel pipe varying in diameter 
from 30in. to 36in. and a 54in. to 36in. taper pipe, 10ft. 
long, at the upper end. The pipes will be 790ft. in length, 
and will deliver the water under an effective head of 400ft. - 
The interior piping of the. power-house will consist of 
welded pipe with welded flanges, all piping and fittings 
beyond the thrust block being designed with a factor of 
safety of 10 and subjected toa teat pressure of 14 times the 
working pressure for a period of five hours. | 

Twelve main units and three exciter units have been 
planned for the equipment of the power-house. Each main. 
unit will consist of a Doble tangential waterwheel with 
automatic oil-pressure governor delivering 1,765 b.h.p. to 
the shaft, under an effective head of 400ft. Each wheel 
will be direct connected to a 1,000-kw. alternator, the 
speed of the unit being 500 r.p.m. The exciter units will 
each consist of a Doble tangential waterwheel, delivering 
285 b.h.p. to the shaft under an effective head of 400ft, 
The speed of the exciters will also be 500 rpm. The 
hydro-electric units will be of the Doble standard two- 
bearing type, the wheel runner being fastened on the end 
of the shaft. For each of the main units the Doble Com- 
pany will furnish a high-carbon, open-hearth, steel forged 
shaft and two bearings of a special ring-oiling type pro- 
vided with revolvable bearing shells. The exciter water- 
wheel runners will be mounted on the extended ends of 
the exciter generator shafts. The waterwheels will be 
equipped with ellipsoidal buckets, needle regulating nozzles, 
and centrifugal water-guards. The regulation of the main 
units will be effected by means of hydraulic governors 
operating jet deflectors. For the exciter units hand regula- 
tion will be provided by means of the needle nozzles. The 
gate valves for each wheel will be of special constraction, 
with outside screw and yoke, bronzs-mounted, with by-pass. 
The power-house will be of solid masonry construction, and - 
will have a wide verandah as a rotection from the tropical 
sun, A double steel roof will be provided and two travel- 
ling cranes will be installed for handling the machinery, 
The transformers will be installed in a bay of the main 
building or in a separate structure. A 

The conditions under which the plant will be installed 
are decidedly out of the ordinary as compared with similar 
work in this country. The specifications for the electrical 
and hydraulic equipment stipulated that no single piece of 
machinery should weigh more than four tons when packed, 
for the reason. that there is 200 miles of road transporta- 
tion, including a lift over a range of mountains 8,000ft. 
high. Transportation in that section of the country is 
limited to bullock cart, and no single piece of machinery 
heavier than four tons can be transported, a total of five 
tons, including the cart, being the maximum weight that 
can be hauled over the mountains. Portland cement costs 
£1. 105. per barrel delivered at the site, making its use 
prohibitive for heavy concrete work. However, there is 
plenty of natural rock in the vicinity, so masonry con- 
struction will be used for the walls of the power-house 
and for the foundations of machines, intake, forebay; etc. 

The entire hydro-electric installation will be constructed, 
erected, tested, and placed in operation under the super- 
vision of Major A. J. de Lotbiniere, R.E, Major D. Fraser, 
R.E., and Captain Thomson, R.E, will.act as his engineer- 


ing representatives in London. Mr, A.C. Jewett, formerly 
of the General Electric Company, will serve as installing 
engineer for the Government, Mr. Jewett was connected 
with the installation of the Cauvery plant, aud his selection 
as erecting engineer for the Jhelum River installation comes 
as a well-deserved recognition of his ability. 


SYSTEM IN WIRING WORK. 
BY N. O. R. A 


When one carefully considers the immense difference 
occasionally observed in the “Result of Tenders” column 
in this and other electrical papers, 16 leads to some conjec- 
ture as to how the estimates are arrived at. Of course 15 
to 20 per cent. is not of much account. this way or that, 
but when even a small contract result shows a variation of 
100 per cent. between estimates sent in by firms in the 
same locality, it is evident that there must be something 
at the bottom. Now, it can scarcely be questioned that a 
systematic method of carrying a job through will allow the 
original estimate to be reduced by a large amount. A 
favourite idea with a great number of contracting firms 1a 
to secure a staff snd train them into their methods, but 
it is the staff which occasionally pull the governor round to 
their way of thinking. If the following points receive 
careful attention, and if the aforesaid staff are given to 
understand the rules laid down by the boss are as inflexible 
as the laws of the Medes and Persians, as is the case in 
every up-to-date firm, it is a certainty that they will in à 
reasonable time be brought round to a good swinging style 
of working. | 

The first and most important point is to secure, not cheap 
men, but good methodical men, capable of leaving a clean 
firm job after them. The man who knows he is competent 
will never accept a less rate than his fellow-workman. Of 
course, there are hundreds of men who will never get 
beyond the detail stage, but always providing they are 
capable of this, they are of as much value to an employer 
on simple wiring work as a man capable of taking control. 
In fact, it will be found that men of this class, owing to 
thelr being confined to strictly practical work, usually 
acquire more skill in the handling of material. 

Secondly, it is a very important matter to have all 
material promptly sent on job when required. Even in 
well-managed firms it is not unusual to have to find work 
for men elsewhere pending the arrival of some particular 
size tubing, janction boxes, otc. It is only human nature 
for à workman to feel no way anxious to leave the 
particular portion of a building he happens to be engaged 
on, and start elsewhere, even on the same job. A duplicate 
order book hung up in the stores or office in a prominent 
position will work wonders in this respect, The mere fact 
of knowing that such a book exists makes a workman 
anticipate what material he is likely to run short of. The 
foreman should be handed one for his own private use. 
Those orders when written out by workmen should be 
placed before the master, who in turn orders the materials 
if required or sees they are promptly supplied if in stock. 

Thirdly, it should be remembered that there is such a thing 
even in wiring work as an artistic way of finishing off a job. 
A gross or 80 of wood bushings, some half normal bends to 
use instead of setting piping, some decent shades and 
lamps, in the principal positions, more than repay for 
themselves in time. | 

Fourthly, recognise the importance of labour-saving 
devices. The writer recently had to do with a large 
screwed tubing job. Stocks and dies were supplied for 
screw cutting, as a machine for this purpose was put down 
as too costly an investment. Some of the larger sizes of 
piping took at least 30 minutes to thread, cut, and file, and 
then with two men turning the stocks. The time repre- 
sented by all this labour was no small item, and if reckoned 
up would probably more than equal the cost of a cutting 
and screwing machine, The machine would also leave a 
cleaner thread on such heavy tubing, thus leading to a 
sounder job. Incidentally it may be remarked that clerks 
of works, builders, and such parties usually expect a wire- 
man to get this class of work finished in about half the 
time an expert fitter would manage it. If the latter got a 
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dozen various lengths or so of tubing to cut and thread, he 
wouldn’t dream of starting the job until after lunch, if that 
fleeting 50 minutes was near at hand. The omnipotent 
electrician must, however, polish such jobs off while his 
mate surveys the position from the ladder top. 

Fifthly, a charge hand should always know exactly what 
material and how much he has at his command. There is 
one abomination in particular beloved of lazy wiremen. 
This consists of a large box, which originally contained 
material consigned direct to the job, This is the beginning 
of its evil career. If a holder won't screw up nicely, or a 
coil of flex becomes tangled, it is forthwith consigned to 
the tender care of this box. Next step: somebody fixes 
hinges and a padlock minus key on it. Then a chaotic 
mixture of ceiling roses without covers, screws, nails, tape, 
augers, bottles, and overalls fills that box. Orders come 
piling into the office for material, of which plenty may be 
found on the job. The closing chapter of its villainous 
career sees it dispatched to the stores with the usual free 
and easy request, “ Please credit one box material.” The 
storekeeper then spends a sulphurous fortnight unravelling 
its contents. If a few apprentices are available—not the 
hundred-guinea sort, but some likely lads, who can be 
sacked without delay if they start throwing thelr weight 
about—get one of these individuals to keep a weather 
eye on the material Make him keep it together 
in one room, and see it is properly sorted out 
when returning for credit. Screws constitute another 
source of trouble. Workmen should be supplied with 
the exact gauge screw required. Switch and ceiling 
rose manufacturers usually countersink their porcelains to 
suit a No. 6 screw. If, say, No. 4 are supplied, they take a 
lot more driving. On the other hand, if No. 8 are used, 
the result is a dozen or so split switches or ceiling roses. 
On account of the difficulty of getting a screwdriver into 
the slot of à round head capping screw, nine out of ten 
wiremen hammer them in all the way. Of course, flat head 
acrews are sometimes hammered in also, when nobody is 
looking, but any decent workman will, even if he does use 
a hammer, give his screws a twist or two to tighten it up 
thoroughly. 

Our sixth requirement is an important one—viz., a good 
system cf timekeeping. Perhaps the best all round system 
for wiring firms would be to have all workmen call to 
stores or office at 8 o’ckck, or whatever hour the day 
starts at. 'This has the advantage of keeping tho office 
in touch with the men. If a time-recording clock is not 
installed, the time book may b3 ruled off in columns— 
‘time, name, job, tram tickets, remarks.” Thus ib 
may be at any time possible to find a particular man if 
required. Advantage should be taken of the morning call — 
of the workmen to get them to make out daily time-sheets, 
or to fill the previous day on a weekly time-sheet kept in 
shop. Of course, this is not such a necessity with a stand- 
ing staff of men on a steady contract job, but is invaluable 
when dealing with small repair jobs, etc Suppose a man 
attends to a few such items a day, it is a practical 
impossibility to charge them up correctly on his time-sheet 
from memory, particularly if his Monday is a day of new 
resolutions and headache, as some sinful individuals’ 
Mondays are. Further, in accordance with the law of 
natural cussedness, the time and material jobs, if any, are 
sure to be charged on the wrong side, thus causing some 
annoyance when invoicing. Men should be supplied with 
tram tickets if a job is anyway distant, and as the average 
human being is in no hurry to work after signing his time 
that morning, the rubber stamp of the firm should be 
applied to each ticket. It will be found, if this is done, 
the tickets are almost always used as intended. 

Wasters—In every town there is usually to be found a 
plentiful supply of wasters. They are occasionally referred - 
to as “sons of rest.” They are known to the majority of 
the local contractors, who sometimes give them a job if 
pushed for men. The golden rule is to keep this species 
as far away as possible from the premises. There is a 
story going to the effect that one of this fraternity was 
taken on by a contractor and sent alone to wire a small 


' house in the suburbs. The governor looking in a day or 


so after was pleased to find almost the whole. house wired 
to points by the new man. It wasnt discovered until he 
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had drawn his week's wages aud disappeared (a 30s. 
galvanometer dissppeared too) he had just pushed an auger 
through the ceilings and inserted some pieces of ?/,, with 
à knob on the other end to pull tight. 


THE FIELD OF THE ELECTRIC TRAMWAY AND 
B MOTOR OMNIBUS.* 
BY E. MANVILLE, 


(Concluded from page 528.) 


These two comparative balance-sheets take us a step 
further since they enable me to construct a curve showing 
where, from the financial point of view, the costs of motor 
omnibus traction and of electric tramway traction become 
equal, and, following it op, where motor 'bus traction 
becomes more economical than electric tramway traction. 
The amount invested in the permanent way and overhead 
equipment of an electric tramway system is practically 
Gonstant per mile whatever the service of cars might be 
upon it, and, therefore, the interest on this portion of the 
Capital must be divided amongst the car miles run whatever 
they may be, so that the smaller the service the greater 
the burden of these capital charges. 

The accompanying curve shows the arithmetical result of 


Sy 
p» 


ENT 
ER 


PE 


PER CAR MILE 


PENCE 
I 


LLLLLCLLLLE. 
SECELELLLEELELLELLLT: 
LLLLLLECLLLLELELELLS 
{eee 
ITI m 


to use, motor buses. In all the smaller towns where the 
minimum profitable tramway service cannot be maintained, 
motor omnibuses will have the entire field to themselves. 
So also will be the case in those numerous instances where 
towns not directly lyiog upon the railways require com- 
munication with these. | 

I have here indleated but some of the directions in which 
the motor omnibus ean be profitably employed, and without 
considering the remainder of their field, it is quite obvious 
that these alone indicate an enormous use for this system 
of mechanical propulsion which cannot other wlse be economi- 
cally carried on in the present state of our knowledge, and 
I do not think that it is putting it too high to hope that, 
notwithstanding the very large mileage of electric tramways 
in use and numbers of cars employed thereon, the motor 
omnibus may well, in these other directions, cover a higher 
mileage, and involve the use of a larger number of vehicles. 
That being so, I cannot see why those interested in the 
development of motor 'buses should, as they all seem to, 
turn their attention to prophesying the ousting of the 
electric tramway by their favourite vehicle. It will be time 
to do this—first, when the large field indicated herein for 
the use of motor omnibuses is exhausted, and, secondly, 
when the motor ’bus has been so improved as to make it 
possible to compete financially with electric tramways in 
the more crowded centres of population. | 
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this. You will see I have taken as my basis the number of 
ear miles run per route mile per annum. The total cost 
of the motor 'bus, within wlde limits, remains the same, as 
shown by the straight line on the curve. On the other 
hand, the total costs per car mile run by a tramway 
system are as shown by the curve, for the reasons pre- 
viously set forth. At Lelcester the average car miles per 
mile of route are 167,112, and you will note the wide 
divergence between the total costs of electrical tramways 
and of motor buses. With this traffic it is equal to about 
an average service of 34 minutes in each direction, When, 
however, the car miles per mile of route drop to 45,400, 
then you will observe the total costs of the motor ’bus 
‘and electric tramway are equal, and this point is equal to an 
average service of about 13 minutes in both directions. 
Below this point the economy in the motor ’bus rapidly 
increases over that of the electric tramway. 

These figures at once leads us to a ready perception 
of the large field which is open for the motor bus. In 
every city or town in which electric tramways exist there 
are numbers of routes in which the service that could be 
profitably maintained is less than that shown upon the 
diagram, and electrical tramway undertakings are beginning 
to use, and doubtless will exhibit an increasing tendency 


~* Paper read before the Automobile Olub, 


Of the crowded centres of population London offers a 
unique field for the use of the motor 'bus. There the 
tramway system must be carried on under disadvantageous 
circumstances : first, because it cannot reach the centres of 
the city, and, therefore, provide through communication ; 
secondly, since overhead wires are not permitted, vastly 
increased capital costs are experienced in the construction 
of the electric tramways system. The first reason alone 
furnishes the motor 'bus with a grand advantage, for over 
the whole of the centre of London it is opposed by nothing 
but the horse omnibus,and even where the outskirts are 
concerned, it has the option of carrying passengers through 
without changing to near their destination, On the other 
hand, the vitality of the electric tramway system in London 
is well shown, since, although it is handicapped so materially 
by not being able to reach the centre of the city, it never- 
theless carries enormous numbers of the public, and has 
proved itself a most comfortable, profitable, and convenient 
method of travelling. 

At the conclusion of his paper Mr. Manville said : Before 
concluding, gentlemen, I should like to say a word as to 
what now seems to be the recognised attitude of the greater 
part of the automobile Press with regard to the use of 
motor omnibuses. I refer to the constant statements which 
appear in nearly all these papers as to the certainty of the 


motor omnibus ousting the electric tramway. They really 
go further, because they cite definite examples of where a 
particular motor omnibus has been selected by a company 
owning a tramway undertakiog to supersede that tramway 
undertaking. There are so many that I cannot refer to 
them all in detail, but I regret that even in these last week's 


papers there was a statement that the biggest —I think I 


am right in saying the biggest—electric tramway system 


In Europe, that of the Gross-Berliner in Berlin, was ordering | 
a large number cf motor omnibuses to supersede its tram- 
Now, there is no foundation whatever in fact for 
this statement—it is diametrically opposed to the facts, 


Ways. 


which are that the tramway company in question, like 


to-night connected with the Berlin company, and I hope 


he will tell you that the statement I have made is quite 


correct. Now I cannot believe that the journals are doing 


any good to the motor omnibus in endeavouring to claim 
for it victorles—as I suppose they would call them—such 
as this, which do not really exist. They ought to recollect’ 
that, at the present time particularly, the tramway. com- 
panies have met the advent of the motor omnibus with. 


a perfectly open mind ; but if they are to be regaled from 
time to time or every week with statements such as these, 
then you will have them all against you—they will not use 


the motor omnibus where otherwise they would, and 


Inevitably the manufaeturing iadustry of motor omnibuses 
will suffer. I think it is desirable that a more tolerant, a 
more liberal, and a more truthful spirit should prevail 
among the Press in this direction. 


portable contentions. 
use of motor omnibuses, and that a very few years will 


elapse before all their tramways are supsreeded by motor 
omnibuses. 


electric tramway without the interest and sinking fund 


upon its permanent way is, in this case of Leicester, 44d.. 
per ear mile—it would be more in London, perhaps, but 


not very much more—and all the rest of the expenses 


are those due to the permanent-way interest and sinking 
fand. Now, if the London County Council were to substi- 
tute motor omnibuses for their electric care, they would. 
have to pay interest and sinking fund on that very large, 
amount of capital, representing probably 50 per cent. of 
the present total cost of the tramway, and then they. 
would not have the cheap runniog expenses of the tram- 
way, but twice their cost in the running motor omnibuses.. 
Before it. 


‘Can you coneelve of anything more illogical ? 
becomes at all possible, the motor omnibus must become so 


infinitely superior to the tramway that the public must be. 
prepared to pay the vastly enhanced fares that would 
be involved. I thank you for listening to me on so dry: 
Ib is, however, a subject that does claim our: 
attention at the present moment, and that must be my. 


a subject. 


excuse for troubling you with 1t to-night. 


THE COST OF ELECTRICITY PER UNIT FROM. 


PRIVATE ELECTRICAL PLANTS, |. 


‘entered in the accounts as the cost of lighting. Even in 


Cases where an intélligent estimate of the costs had been. 
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attempted, Mr. Hartnell had made the mistake of estimat- 


Beyond that, some 
journals even indulge in still more improbable and unsup- . 
For instance, I have seen ib stated. 
-that the London County Council are being converted to the ` 


Now, jast for a moment consider what that. 
means. The Leicester balance-sheet which I have submitted | looms. Electricity at 1d. per unit came to £6. 103. per 


to you shows you clearly that the cost of running an. 
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ing instead of metering the units generated, and this fact 
rendered his estimates worse than useless. 

Continuing the discussion, Mr. DICKINSON analysed some 
of the author’s figures, and emphasised the fact that his 
costs were much too low. Manufacturers who took their 
supply from outside enjoyed many advantages which were 
very important, but which could not easily be assigned a 
money value. A private plant entalled a great deal of 
worry, responsibility, and uncertainty. It was a curious 
thiog, if the power users could generate at such low figures 
as the ones quoted, that they should change over to the 


| supply authority. Since they had started in Leeds, a 
some of the railways in this country, has discovered that. 


motor omnibuses can be used profitably in connection with 
their crdinary service, and the motor omnibuses referred | 
to are intended to supplement, and not to replace, the 
tramears, Fortunately, there is a gentleman present 


number of private iastallations, soma of them with large 
plants, had made the change, and they were still going on 
changing, which would not be the case if the figures given 
were correct. | 

Mr. WooDHOUSE regretted that the figures glven in the 
paper appeared to be misleading, for they would go out to 
non-technical folk who would gather that, on the authority 
of Mr. Hartnel!, it would cost them something like id. 
a unit tc generate their own power. The value of vhe 
examples generally was vitiated by the units being estimated. 
As an example, a case cited of two small dynamos, one at 
least driven by a non-condensing engine, showed a fuel cost 
of "18d. per unit. Anybody who knew anything about 
fuel would not believe that figure. | | 

Mr. PREECE, on the other hard, supported Mr. Hart- 
nell's statements, and declared in 25 years’ experience he 
had invariably found the author’s figures to be accurate. 


| What Mc. Hartnell had quoted in his paper there was no 
| disputing, and was correct from a manufacturer's point of 


view, He knew for an absolute fact places where electricity 
was generated, and a liberal allowance made in every 
respect, which was working out at $d. per unit. While he 


was a great supporter of power companies, he did not 


believe in taking the thing too far. As one speaker had 


| mentioned gas plants, he would give some Information on 


this subject. About five years ago Messrs. Empsall and 
Firtb, Bradford, put in 30 h.p. of motors to operate fancy 


week; 12 months ago they put in a auction gas plant 
costing £500, and the coal bill for the same amount of work 
was 253. per week. T Tone 

Mr. RosLiNG thought that in the examples given the 
items for depreciation, interest, and maintenance were too 
low, and the output in kilowatt-hours too high for typical 
eases, and he considered that figures for outputs were of 
little use unless they were actually metered. He quite 
agreed with Mr. Hartnell that the figures in the half-plant 
examples in pounds sterling might be the extra cost to the 
millowner per annum, but it was not reasonable to assume 
an output and say that the cost of current was, therefore, 
so much per unis. Half-costs were like half-truths, and 
half - truths were in the strict sense terminological 
inexactitudes. | : 

Mr, HEATON said the figures in the paper were taken 
from actual facts. In the first example the dynamo had 
been working for about 14 years, and during the whole 
of that period it had not had the least repair done to it. 
He noticed that Mr. Hartnell gave 60 tons of coal at 78, - 


‘| buf, as a matter of fact, there was no extra coal required 
| for working the dynamo. - | 


Mr. A. CAMPBELL, speaking. as 8 mechanical engineer, 


‘thought the figures given by both sides were extreme, and 
"| that the truth lay in the average of the two. In dealing 
|. with the relative advantages of electric driving as compared 
ee et bya m — „| with other systems, it was necessary to consider each case 
. In the discussion on the above paper, which was read: : 
‘before the Leeds Local Section by Mr. Wilson Hartnell, 
‘and referred to in our issue of March 23, Mr. EMMOTT' 
` complained. that there was a difficulty in inducing manu- 
-facturers and others in Yorkshire to see that it would really: 
pay them better to take: an outside supply of electricity. 
than to generate it themselves. . In very few instances was. 
the electricity account debited with coal and maintenance 
‘charges, asit should be, and he knew of cases where the 
only debit made was for a renewal of lamps, this being 


on its own merits. | 

Mr. HARTNELL, in reply to Mr. Emmott, sald that a 
very useful paper might be written on the advantages of 
purchasing electricity from a public company, but this. was 
not the subject of his paper. An electric lighting station 
ruoning for hours, on a very light load, with redundant 
plant to meet emergency and superfluous bollersunder steam 
to be prepared for heavy surprise” loads, could scarcely 
expect to obtain the same results as à plant which has a 
fairly: constant load all day, and where economy and 
efficiency have been studied both in planning and working 
the plant to sult the known load. i 
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SHORT-CIRCUIT DANGERS. 


On Wednesday last there was an inquest held in the - : 
| city of London by Dr. Waldo, the City coroner, on an ` 


outbreak of fire which occurred on April 3 in a book- 
bindiog factory. The evidence given at this inquiry is 
remarkable, and the reports of the inquest are likely to do 
considerable damage to the electrical iadustry. We believe 
that when a fire has occurred every attempt should be 
made to allocate the cause, so that the experience gained 
may prevent a similar occurrence elsewhere. For instance, 
if it is proved that a certain system of wiring has been 
responsible for the outbreak, 1t 1s. well that all electrical 
engineers should know it, so that due precautions should be 
taken in the future. From the report of this inquest which 
has appeared in the daily Press, we gather that the chief fault 
was nob electrical, but that it was the habit, not only of 
the employés but of a partner in the firm, to smoke 
cigarettes. While we are not members of the Anti- 
Cigarette League, we do hold it dangerous to smoke 
cigarettes on bookbinding premises where rubbish is allowed 
to accumulate on the floor. There is direct evidence that 
Mr. Herbert Johnston, a partner in the firm whose premises 
were burned down, and one of his bookbinders had both 
been smoking cigarettes just previous to locking up the 
On the other hand, the fire brigade officer 
thought that the fire was due to electricity, and Mr, 


| R. F. Stubbs, the electrical inspector of the London 


County Council, was also of that opinion. When one 
comes, however, to analyse the evidence given by these 
gentlemen, we find that premise takes the place of the 
direct evidence that was given in the case of cigarette 
smoking. Thus from the account in the Daily Telegraph: 
* Mr. Stubbs read his report on the fire, in which he stated 
that it was apparently caused by a defect in the cable on 
the feed side of the switch. In reply to the coroner, 
witness seid that after the evidence as to smoking he would 
not say positively that a defect was the cause, and it was 
impossible to prove it, because the apparatus had been 
burned out. But he thought his explanation was the 
true one. The switch ought to have been fixed on a 
brick wall. Even if a sheet of asbestos were placed 
over the matehboard, it would not afford sufficient pro- 
tection. Asked as to the flash of which the first 
witness spoke, he said all motors were liable to spark, and 
if, as in this case, they were not attended to regularly by 
an electrician, they would spark badly. But he did not 
blame the motor at all, nor did be blame the switch, 
Where the trouble probably arose was ab the connection of 
the cable with the switch, He had known of a good many 
fires which were undoubtedly due to careless workmanship 
in fitting electric’ apparatus, In his view the Board of 
Trade regulations had not been fally carried out in this 
ease, although there was no actual Infringement" We 
do not know if the above report is correct, but if 
it is, the witness must hail from- the Emerald Isle. 
Thus “there was no actual infringement,” but the 
regulations had not been fully carried out" The 
evidence on the opposite side was given by Mr. F. W, 
Moore, {natallation inspector to the City of London 
Electric Supply Company, who expressed the opinion that 
the outbreak was: due to some other cause than electric 
fasion. There was absolutely no evidence to show that 
a short-circuit had occurred which could have caused the . 
fire. He considered that the awitch was properly fixed. 
In his view the County Council estimate of seventy fires 
having been due to electric fusion was exaggerated, The 
evidence in support of that explanation had frequently 
been very doubtful. The coroner having summed up, the 


| jury decided that the cante of the fire had not been deter- 


was defective, inasmuch as the main double-pole switch 
was not placed sufficiently near the point of entry. They 


added a recommendation that. the regulations for the. 


fixing of electric apparatus should be according to the 
suggestions of the Institution of Electrical Engineers.” 
Thus the verdict js an open one, but the evidence and 
reports in the daily papers tend to frighten new power 
consumers from taking electric supply. The question then 
arises as to the valae of the evidence of the London County 
Council expert. We do not know Mr. Stubbs, and intend 
to criticise his evidence quite impersonally. We also wish 
to condemn it most strongly. When the staff of a depart- 
ment like the electrical department of the London County 
Council devote themselves to criticising work done by 
others for a number of years, they tend to become cranks and 
a drag on the industry. This in the present case is shown 
by the little practical work they are called upon to do. 
We are credibly informed that the wiring of fire brigade 
stations is one of the few openings this department have of 
obtaining constructive experience. The specifications issued 
. for this end are old fashioned, and are read in such a way as 
to involve a dead loss on all the contractors carrying out 
the work. We propose to deal with this questioa in the 
near future, but now use it only as evidence of the tendency 
to exaggerate the danger of electrical wiring. In the case 
above referred to existing regulations were complied with, 
and we strongly resent the insinuations which are now so 
regularly made, that all fires the source of which cannot be 
traced must be due to electricity. 


CORRESPONDENCE. 


t One man's word Is no man’s word, 
Justice needs that both be heard,” 


ELECTRIC THERAPEUTICS, 


SIR, —The interesting note on the above subject in your 
issue of the 30th ult. shows that your support would be 
given, In any attempt made by the medical profession to 
legalise the employment of X and other rays, against such 
an enactment. 

The resolution carried by the British Elestro-Therapeutic 
Society, proposing that an Act of Parliament should be 
passed confining the use of X and other rays absolutely to 


registered medical practitioners and dental surgeons, appears 


to be the thin end of the wedge to limit the use of elec- 
trieal treatment to the medical profession, and as such 
should be resisted, 

The attitude taken up by this soclety evidently arises 
from the fact that certain bad results have arisen from the 
use of the X rays, but is it not a fact that these results 
have either been obtained by medical men themselves or by 
the lay operators employed by them! 

Medieal men, after taboolng the use of electricity for 
medical purposes for many years, now find that such 
wonderful results are being achieved, and that they have 
“unqualified ” men, obtaining these results, to compete 
against, that they wish to obtain legal powers to assist 
them in putting down these “unqualified” people ; baut 
the medical profession itself has bean the means of setting 
up this competition, and anybody who possessed the neces- 
sary apparatus could easily find doctors willing to send 
him patients. 

These men have started without the slightest theoretical 
or practical electrical knowledge, and from the first have 
been assisted by doctors sending them patients for treat. 
ment, | 
= As you very properly stated some weeks ago, if an 
. electrician with a good theoretical and practical experience 

is not competent to give electrical treatment, who is? for 
it is very evident that 90 per cent, of the medical men of 
this country have not the slightest electrical knowledge. 
How, then, are they capable of dealing with electrical 
apparatus? | Zr "ou om Us 


In a court of justice, 12 months ago, In a large clty, I 
heard, in giving evidence from the witness-box, a medical 
man, professor of anatomy at the local university and at 
the large infirmary in the same city, state that he did not 
know what the effect of electricity upon the human body 


was! How, then, can the average general practitioner ba 
expected to devote time to electrical studies ? 

Medical men, whilst trying to monopolise the use of X 
and otber rays, do not possess in their ranks the discoverer, 
for Röntgen was a physicist, and improved upon Prof. 
Crookes’s work (also another physicist), and some of the 
greatest accomplishments of modern medicine can be traced 
to men who were not physicians at all—eg, the opthalmo- 
scope, Invented by Helmholtz, a physicist; the principles 
of surgical cleanliness, first recognised by Pasteur, a 
chemist ; the discovery of ar esthetics by Morton, a dentist; 
whilst such laymen like Brandt, Priessnitz, and Schroth 
discovered the principles of gynecological massage, modern 
hydrotherapy, and dietetics. | ere: 

Of course everyone who uses electricity for medical pur- 
poses, unless qualified, 1s styled by the medical profession a 
‘‘charlatan” or “quack,” but when the profession has 
expunged from its ranks all the “ qualified quacks,” it will 
be time to seek legislation. : | 

Most of the quack remedies so extensively sold to-day 
owe their suecess, as money-makers, to the puffiag given 
them by qualified men, and when one sees such testimonials 
as the following, given by qualified medical men, to the 
vendors of the rings made of pieces of zinc, and copper, 
worn on the finger and guaranteed to cure rheumatism in 
the big toe, one feels inclined to believe that there ia a 
large amount of quackery in the profession. C N.F, 
Esq, M.D, A.B, MBMCh, LM, BA, MS, writes: 
“ [ suffered agonies for two summers past, and must, in all 
honesty, put my ‘deliverance’ down to your ring. Am 
bound to say my rheumatism has entirely disappeared,” 
Another MB, LRCS, LM, writes: “ Greatest satisfac- 
tion in recommending." "Approved by Hy. B, Eq, 
M.D, LR.CP, MRCS, and many other members of 
the profession.” . | 

Should the resolution carried by the British Electro- 
Therapeutical Society result in an Act of Parliament being 
sought for powers such as they suggest, it is to be hoped 
our Institution of Electrical Eogineers wil oppose such a 
measure, ard that they will receive the loyal support of all 
the electrical profession.— Yours, ete., 

A,M.LE E. « 


10 H.P. FOR AN HOUR FOR ONE PENNY. 


SIR,—In accordance with your request of the 6th instant 
under the above heading, we submit you herewith an 
analysis of the scheme for taking payment out of saving. 

In our example we have taken a 200-kw set, but it must 
be understood that considerably smaller plants may be 
installed on the same system with equally good results, 
The labour in the case of smaller plants would not occupy 
the whole of the time of one man, the spare time being 
usually occupied in doing other work. We have taken the 
depreciation, repairs, etc., as being 10 per cent. This, it 
will be recognised, is a generous allowance. We have 
tsken coal (anthracite) at 20s. per ton. This coal in some 
parts of the country may be bought at a considerably lower 
rate. Where it is higher, we should iastall our horse-power 
plant, which generates gas from common slack (the gas is 
absolutely free from tar). 

200 kw. DYNAMO, ENGINE, AND PRODUCER. AVERAGE 
DEMAND, 150 xw. | 
Ocat of town or company’s supply— | 
150 unite, 60 h: ura per week, 50 weeks yer annum, 
åt 1d, per unit u.. Lec ons aua ces ame pee ams umt cor rotten 
Private supply— | 
200 kw, plant; price. say, £2,600; 10 per cent, 
interest on depreciation ...... (See EA Kel auto least sd seus e 

Labour—one man w'th a little overtime to get plant 

ready for working homs esse eee — 

Fuel—1*42lb. Yorkshire at 20s, ton neesu. eene 

Water, oil, waste, and stored s.i minutom em na s oe oat om 


Total £685 685 


| | Raving resulting per annum, £1,190 
"The interest on capital, of course, will not enter into the 


Oost £1,875 


285 . 
50 
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as the words of Section 43 prohibit profits or rental value 
being considered, it is necessary to fall back on what is 
called in rating cases ‘structural value,’ but that is the. 
structural value of the tramway as it existe, and in all the 
jodgments it is referred to as the coat of ‘the purchased 
tramways,’ or otber equivalent words, The referee had to 
find the value of the tramway in an unwidened street, 
whilst the claimants asked him to find the value ol the 
tramway in a widened street. The tramway in a widened 
‘street would be a different and it may well be a more valu- 
able tramway. Although in this case the contention would 
give the claimants a Jarge additional price, ia another case 
where onerous conditions which were imposed when the 
tramways were constructed were no longer imposed it would 
follow, if the claimants’ contention were correct, that the 
claimants would lose the cost of fulfilling those onerous 
conditione, which would appear to be manifestly unjust. 
The Court, therefore, must declare that it is of opinion 
that tha claimants’ contention should not prevail.” 

The case of the Manchester Carriage and Tramway 
Company, Limited, v the Swinton and Pendlebury Urban 
Districs Council (22 TLR, 154) was an appeal to the 
House of Lords from an order of the Cours of Appeal 
reversing the decision of Mr, Justice Channell on a sp»elal 
case stated by an arbitrator in the matter of the purchase 
by the respondents, the local authority, of a portion of the 
appellants’ undertaking. The arbitrator was appointed by 
the Board of Trade, and the parties to the controversy 
were, on the one hand, the Swinton and Pendlebury Urban 
District Council, and, on the other, the Manchester Carriage - 
and Tramway Company, Limited, who were (within the 
meaning of the Tra ways Act, 1870) promoters of a tram- 
way in the district c£ the Swinton Council. The tramway, 
under statutory powcrs and obligations, was worked by 
Greenwich Tramwavs Company v. the London County | the tramway company in connection with tramways con- 
‘Council ([1905] 1 K.B., 316), the claimants constructed | structed by the Salford Corporation, and-by them leased to 
under. parliamentary powers certain tramways, and the | the company. In this way the tramway in question formed 
London County Council, under the powers conferred on | part of a continuous or through line to Manchester. Adjoin- 
-them as the local authority by Section 43 of the Tramways | ing the Salford main line, about a mile or three-quarters of 
Act, 1870, gave notices to the claimants to purchare their | a mile from the limits of the district of the Swinton Council, 
tramways. The claimants and the Council differed as to | the tramway company had two depó:s, known as the Ford- 
the purchase price, and a referee was appointed by the | lane depó: and Charch-street depôs On Jan. 22 the 
Board of Trade. Daring the course of the arbitration a | Swinton Council duly gave notice to the tramway company 
contention was raised by the claimants that the present | that they were required to sell to the Council, under the 


value of the tramways was enhanced by their being fresd | conditions and in the manner provided by Section 43 of 
from liability to contribute to the widening of. some of the 


streets in which the tramways were laid, to which, accord- 
ing to the present usual practice, they would, if constructed 
now, have been required to contribute, although, in fact, 
such widenings had not been made, and no contribution had 
‘been made by the claimants. The referee considered such. 
-contention to be unfounded, but, at the request of the 
claimants and on certain terms, heard the evidence upon 
` the point, and stated his award in the form of a special ease: 
‘{n order that the opinion of the Court might be obtained: 
:as-to the validity of that contention. The claimants con- 
‘tended that the House of Lords in Edinburgh Street: 
Tramways Company v. Lord Provost of Edinburgh ([1894] 
^A. C. 456) and London Street Tramways Company v 
‘London County Council ([1894] A. U., 489) decided in. 
-effect that the value of the tramways must be measured by: 
what it would cost at the date of the sale to establish the 
tramway if it did not then exist, subject to a proper 
deduction for depreciation. By reason of the practice which 
‘had now become usual, though it did not exist when tlie 


above calculations, as the plant is supposed to be paid out 
of savings. — — | 

In is to be regretted that many electrical engineers look 
upon the gas-prodocer manufacturer as an enemy. I: 
would be far better for the engineering trade generally if 
thera was a little more camaraderie. We lonk upon elec- 
trical machinéry as a help to ovr business, For instance, 
- \We ara putting up several installations on the West Coast 
of Africa, where electric light will be used, and quite a 
number in England. In fact, we think we are quite as good 
bayers as tha corporation or supply company.— Yours, etc., 

| THe Mersey ENamNE Works Co. 
| (Scaines Hatehins.) 

[We have tó thank the writer of the above for his figures, 
which, however, are-not what we asked for. He gives an 
estimate, whereas we asked for actual results obtained 
„In the estimate the average load seems to be higb, and 
the other charges are low, Worked out per unit they give 
results (365d per unit) whicb, we are afraid, have not been 
justified by practice over an extended period. There is 
no doubt, however, that power gas isa useful agent for 
places where fuel is dear—Ep E. E] 


HOM 


RECENT DECISIONS IN CONNECTION WITH 
= TRAMWAY CONSTRUCTION. 
l BY A BARRISTER, 


.. By Section 43 of the Tramways Act, 1870, the local 
authority of the district In which a tramway is situate may 
require the promoters of the tramway to sall them their 
-undertaking “upon terms of paying the then value... . of 
the tramway.” In the case of London, Deptford, and 


ing the prescribed ‘notice, the promoters are bound to sell 
to the local authority “their undertaking or as much of 
the samo’ as is within” the ‘‘district,” and the purchasing 
authority is bound to pay ‘the then value "—that is, 
the value at the date of notice ‘(exclusive of any allowance 
for past or fature profits of the undertaking, or any com- 
pensation for compulsory sales or other consideration 
whatsoever) of the tramway and all lands, buildings, works, 
material, and plant of the promoters suitable to and used 
by them for the purposes of their undertaking within. anch 
diatrict.” The value is to be determined, in ease of differ- 
ence, by arbitration, What the arbitrator has to find is 
the value to the promoters, not the value to the purchasing 
authority. '* Nor are the promoters," said Lord Macnaghten 
in the House of Lords, “ under any obligations, as the Court 
of Appeal seems to have thought, to make'a good title to 
the adjuncts and accessories for which the purchasing 
authority hasto pay. If their title be infirm, if their tenure 
be insecure, or their possession precarious, the arbitrator 
no doubt would take that into consideration in determining 
value, but the purchasers must pay the valae of their 
adjuncts and accessories to the promoters whatever it waa 
at the date of the notice, although they may be of little or 
no value to the purchasing aüthority." The Council cov- 
tended that under Section 43 of the Tramways Act, 1870, 
they were not compellable to purchase either of the depó:s, 
on the ground that even if such depó:s, or either of thew, 
were suitable to and used by the tramway company for the 
purposes of their tramways, they were both of them situated 


the contribution in addition, and the referee ought to take: 
this into consideration in assessing.the value. Mr. Justice: 
Bray, in the course of his judgment, said, “T have come’ 
to the conclusion -that the referee was right. when he: 
expressed his opinion that the contention was wholly geographically without the district of the Counell;'and that 
. ünfounded. I have read through the jadgments in the | the said section only made it obligatory upon the losal 
tHouse-of Lords, snd F. can find nothing to support the | authority to purchase that which was within their district. 
:gontention, The effect of tbe judgments seema.to be that, | The tramway company contended that if such depdts were, 
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in fact, suitable to and used with their undertaking within 
the Council's district, the. Council were, under the said 
section, compellable to-purchase them, although the depôts 


themseives were without the district. The arbitrator found | 


as a fact that the depóta situated some distance outside the 
district of the local authority were suitable to and used 
for the purposes of the undertaking within such district. It 
was held by the House of Lords, confirming the judgment 
of Mr. Justice Channel], bat reversing the judgment. of the 
Court of Appeal, that the words “within such district” in 
Section 43 of the Tramways Act, 1870, apply to the “ under- 
taking,” and not to “all lands, buildings, works, materials, 
and plant of the promoters,” and, therefore, that the local 
authority were liable to pay for the depó:s although they 
were situated outside their district. . = 

The case of the Mayor of Wandsworth v. London United 
Tramways (69 J.P., 340) was an application by the 
Wandsworth Borough Council for an interim injunction 
to restrain the defendant company. from breaking up any 
of the roads within the jurisdiction of the plaintiff Council, 
which raised a question of great importance to local authori- 
ties as to the extent of the statutory powers conferred on 
the defendant and similar companies by their special Acts, 
which are usually in similar terms, to break up streets for 
the purpose of laying cables to connect their tram system 
with an electric generating station situated outside the 
district where the tramways were authorised to be made. 
By Section 27 of the London United Tramways Act, 1901, 
"The company may execute all such works on or in con- 
nection with the tramways and in, over, or under the 
streets, roads, or bridges in or over which the same are laid 
as may be necessary or expedient for working the tramways 
by mechanical power as aforesaid, and may lay down, con- 
struct, erect, and maintain on, in, under, or over the 
surface or bed of any street, road, footway, bridge, river, 
or place . . . such posts, conductors, wires, tubes, mains, 
plates, eables, boxes, and apparatus, and may make and 
maintain such openings and ways in, on, or under any such 
surface or bed as may be necessary or convenient either for 
the working of the tramways, or for connecting any portions 
of the tramways, or for providing access to or forming 
connections with any generating stations or other stations, 
engines, machinery, or apparatus.” It was held by Mr. 
Jastice Warrington that thia section gave the tramway 
company power, where it was necessary or convenient, to 
break up streets for the purpose of laying cables to connect 
their tramway system with an electric generating station 
not. belonging to them, and situated outside the district 
of the local authority where the streets were broken up. 

Ia converting a tramway system from horse traction to 
electrical driving. power the alterations were carried out 
in such a way as to be an obstruction to a highway. The 
alterations were so carried out with a view to maintain a 
continuous service of tramcars on a double set of raile, but 
there was no obligation to do so. The statute uuder 
which the alterations were made contained a clause, 
“subject to the provisions of this Act, the Council, for 
the purpose of working the tramways by electrical 
power may exercise the following powers—that 
is to say, they may reconstruct, or make such 
alterations of the tramways, and may execute all such 
works on or in connection therewith in, over, or under 
the streets or roads in which the same are laid, as may 
be necessary for adapting the same to be so worked.” It 
was beld that the clause did not authorise the obstruction 
to the highway, inasmuch as the works constructed were 
not works necessary for adapting the tramwavs to be 


worked by electricity (Tilliog Limited v Dick, Kerr, and | exactly ascertained beforehand, the author considers that 


Co. [1905], 1 K B., 562). It was held by Chief Baron Palles 
in the case of Clements v. Tyrone County Council ([1905] 
2 Tr.R. 415) that where a body, having lawful authority, 
authorises an interference with a public road, or authorises 
works which in the natural course of things will result in 
such an interference, there is a duty cost upon that body 


to use due care to prevent danger being caused to the 


public using the road, by the execution of the works 


authorised ; that that duty extends to seeing that the 
workmen actively engaged are careful; and that such body 
cannot relieve itself of the obligation by delegating it to 


another who fails to perform it. . 


venient both to the purchaser and the maker. 


CRANE MOTORS AND CONTROLLERS * ^ 
"^ BY CLAUDE W. HILL, MEMBER. 


There is ab present considerable diversity: of practice in 
determiniog the siza and rating'of motors for crane work, 
the object in allicases being to obtain a size uf motor 
such that in the ordinary working of the crane its tem- 
perature rise shall not exceed what is usually considered 
to be a safe figure, this in English practice being 
generally 75deg. F. If the temperature rise is less than 
this the motor is larger and more expensive than is 


necessary, while if the rise is higher there is the possi- 


bility of injary to the motor. In the case of cranes 
for a specitied daty going through a known cycle of 
operations all day long the work. of the motor is known 
beforehand, and the most convenient method cf specifying 
and testing is to specify that the motor, when run con- 
tinuously at a given horse-power, shall in a stated time 
attain a temperature rise which shall correspond with that 
which it will attain when driving the crane all day long in 
the usual way, TC j 

The point to be determined here is the method of calcu- 
lation by which we can ascertain the load and time which 
shall produce a rise of temperature equal to that produced 
in the usual way of working. This is one of the points 
with which it is proposed to deal in this paper. Ib is some- 
times desired by purchasers that the motor shall be tested 
by running it intermittently at its stated horse-power for a 
sufficient time for its temperature to become steady. This 
is an unnecessarily expensive way of testing, and is, more- 
over, useless, because we cannot introduce the same starting 
conditions as to friction of repose and inertia load as will 
be encountered in actual work. In the general run of 
crane work we do not know beforehand what the average 
work of the crane will be, so that the siz3 of the motor has 
to be a more or less fortunate guess, It is owing to this 
uncertainty that the diversity of practice already mentioned 
has grown up. Some of the more common methods of 
specifying are as follows : 


1. The horse-power required to lift or move the load, 
plus gearing losses, is taken as the brake horse-power of 
the motor. The motor is specified to be of this power, with 
a load factor of 20 per cent., 25 per cent., etc. (as the case 
may be), with continuous runs not exreeding, say, five 


minutes and temperature rise of 75leg F. Thus a motor 


of 10 b.h.p. with 20 per cent. load factor, if worked inter- 


‘mittently at 10 b.hp with periods of rest four times as 


long as the periods of working, the latter in no case 
exceeding five minutes, would have a final mean temperature 
75deg. F. above the atmosphere. | E IM 

2. The horse.power required to lift or move the load, 


exclusive of gearing losses, is taken #8 the brake horse- 
power of the motor. 


The motor is specified to be of this 
power, and to be capable of exerting double power for a - 
few minutes. | uw 

5. The horse-power required to lift or move the load, 
plus gearing losses, is taken as the brake horsepower of 
the motor. Is is specified to maintain this power on a 


.eontinuous run of one hour with a rise of 753eg. F., and 
to maintaia half thts power for four hours with the same 


rise of temperature. 

4 The horse-power required to lift or move the load, 
plus gearing losses, is taken as the brake horse-power of 
the motor. Is is specified to maintain this power on a 


continuous run cf a quarter, half, or one hour, as the case 
may be, with a rise of temperature of 75deg F. 


In cases where the work of the crane cannot be 


the last method of specifying and testing is most con. 
The 
decision as to whether a quarter, half, or one hour 


motor is most suitable in such cases cannot be settled by 
calculation, but is à matter for judgment based on previous 


experience. Au examination into the characteristics of 


quarter, half, and one hour motors is, however, of assistanre 
‘in forming a decision, ‘and is another point with which it 
is proposed to deal in the present paper. —— ae 


Rise of Temperature —For the calculations relating to the 


*. Paper read before the Institution of Electrical Engineers, — 
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rise of temperature the author bas availed himself of Gold- 
achmidt’s paper (Journal of Proceedings, vol. 34, p. 660), and 
has used the formula given by Prof. Silvanus Thompson in 
the discussion: | 


t 
Cr M x (1- 2718 EJ joco X) 


in which M is the final rise of temperature of the motor 
when running continuously, C, the rise of temperature 
at any time, /, from commencement of run, and T the 
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time in which the rise of temperature, 
be attained ,if there were no loss of heat. 
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in which C represents the rise of temperature for an énergy 
loss of one watt per square inch of radiating surface, W the 
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watts, and S tbe surface in square inches, For purposes 
of comparison some values of C taken from machines of 
widely different design are given in Fig. 1. In Fig. 2 
two curves are given, taken from the first machine in 
Fig. 1, showing how the value of C, both for the armature 
and magnets, varies with the speed. The temperatures 
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Bipolar Open Type Drum with Arma- 


Four-pole Open Type Drum Armature, 
having end connections which were 
and set up a strong 


Totally enclosed Bipolar Drum with 


; =o pm oe ean YO 


were in all cases taken by thermometer, and on six-hour 
runs. In the case of a machine running intermittently, 
in order to determine its ultimate mean temperature we 
require to know the rate at which its temperature rises 
when working and the rate at which it cools when stopped. 
By taking the differences of rise and fall over the. succes- 
sive periods of work and rest and summing them, we obtain 
a curve which ultimately becomes flat. P roba wp 

The Heating Curve.-—In order to determine the value of 
T in formula No. 1 we require to know the specific heat 
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. Specific heat. 


Space factor 
Fie 3 


watts per cubic inch which would raise the temperature of 
the coil at the rate of ldeg. C per second if there were no 
losses, From the known dimensions of the coil the value 
of T can be found from formula No. 3 : | 
T= MW | 5 


600 ^ ^. (5) 
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in which w, are the watts per cubic inch of coil and W the | machine carcase; but as the amount of this additional 
watts per.cubic inch (taken from Fig. 4) which would | volume is indeterminate, we may instead multiply T (taken 
cause the temperature of the coil to rise at the rate of | from the known dimensions of the coil) by a constant, K, | 
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Fic, 7.—Ourve A (calculated for armature coils only)—space factor, 
0'34 ; watts per cubic inch, 5 66 ; watts per 1° C. per second, 55:2 ; 
M=135; T=21°6, Carve B (calculated for whole armature)— 
specific heat of whole armature, 0:117 ; watts per 1 O. per second, 
40 5; watts per cubic inch (iron ani copper losses) 1°78; M... 135; 
T=51'5, Curve O (observed) —T — 51 5x 2 62=135, | 


Fic, 4, | 


ldeg. C. per second. In the.case of open machines a curve 
based upon the above value of T seems to agree very well 
with tbe curve found by experiment, as may be seen in 
Mr. Goldschmidt’s paper, and the curve in Fig 5. With 
enclosed motors, in determining T it appears to be 
necessary to include something more than the dimensions 
of the coil, as some portion of the machine carcase in 


found by experiment from the nearest parallel case. ‘The 
value of K is given by the formula No. 4: 
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Fia, 5.— Space factor, 0'38 ; watts per cubic inch, 0-457; watts per 
. 1? 0. per second, 5675; M=43; T=58; observed points, x ; 
caleulated points, o. 


proximity to the coil is heated to practically the same 
temperature, Thus, if we base T on the dimensions of the 
coil only, we get a curve which is considerably to the left 


Fic, 8, 


in which / is the time from the commence of the run at 
which a temperature is taken, C; the temperature at that 
time, and M, as before, the final temperature to which the ., 
coil rises. Examples are given in Figs. 6 and 7, taken 
from the totally enclosed machine shown in Fig. 1. This 
machine was of somewhat special design for a special 
purpose, and possibly the discrepancies between the various 
curves would not be so great with a machine of more 
ordinary type. Also it should bə mentioned that the 
armature test was made with a current 2°25 times the 
normal, and that it was not run up to the final temperature 
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Fig, 6,—Curve A (calculated)—spice factor, 0 28 ; watts per ‘cobie 
inch, 0:675 ; watts per 1° O, per second, 85; M—41; T—555. 
Curve B (observed) —T —35'5 x 2°36 — 17911. 


of the observed one ; while if we base T upon the spscific 
heat and volume of the entire machine, we got a curve 
which slopes away very much to the right of that found 
by experiment. . Thus, in finding the watts per cubic inch, 
upon which the value of T depends, we must add to the 
volume of the coll some portion of the volume of the 


of 155deg. C., this being calculated from the constant 62:5 
found from a six hours’ ran at normal load, in which 
unfortunately no intermediate readings were taken. 

The Cooling Curve.—An example of a cooling curve, taken 
off à coil of similar dimensions to that of which the heating 
curve is given.in Fig. 5, is given in Fig. 8. This curve may | 
be calculated by-reversing formula No. 1, but multiplying 
T by a constant K’, which must be found by experiment, as 
it will be found that, although all machines cool down at a 
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slower rate than they heat up, the rate of coolicg varies 
with the design of machine. | 

Machines of Quarter Half, amd One Hour Ratings —In 
Table I. the temperature data have been worked out for 
three s/zas of machine—A, D, and C. For each machine 
a series of temperatura curves such as those shown in 
Fig. 9 have been calculated, and from these curves such 
as Fg. 10 have been prepared showing the relation between 
length of ron and bhorse-power for a temperature rie of 
41'5leg..C (75deg F). For each machine the load has 
been worked out for a temperature rise of 41'5leg. OC. on a 
run of a quarter, half, and one hour, the winding being the 
same for each rating. It will ba noted that notwith- 
standing the heavy loads the reactance voltages, even at 
the quarter-hour ratings, are not excessive, If, however, 
the machines were wound for a cireuit of double the 
voltage—:.e., 440 instead of 220—‘here reactance voltages 
would also be doubled, and it would then be desirable to 
use commutating .poles. The armature data have been 
worked out for each machine, but magnet data have. only 
been got out for machine C. These figures show that as T 
has not the same value for both armature and magnet, 
their respective rises of temperature, if the windings 
remain the same, wil not be the same at the different 
ratings. Thus, in the example given, the armature 
and magnet rises praetieally correspond for the half-hour 
rating, whilé for the .quarterhour. the magnet rise is 
greater, and for the one-hour less, than the armature. 
It has been generally noted among cranemakers that 


zoo 


quarter-hour rated motors have a habit of burning out 
with a facility which has been somewhat surprising to 
them. If, however, we lock into the matter we find that 
it is not so surprising that this class of machine should 
fail with quite moderate overloads. A sudden evolution of 
heat such as would be caused by an overload does not 
immediately spread throughout the armature. Being 
localised, it heats a smaller volume, so increasing the 
rate of rise, while at the same time the amount of heat 
generated is proportional to the square of the current.. 
Oa the above assumption some figures of a rough character 
have been worked out, and are given in the lower part of 
Table IL. These show how very rapidly the rate of increase 
of temperature increases with the overload on short-rated 
machines, From the figures in Table I. we may conclude 
that the quarter-hour motor has a very limited field of 
applicatior, while the half-hour motor is suitable for the gene- 
rality of cranes having low power factors, and the one-hour 
E is suitable for cranes which are worked moderately 
wd ues x 
(To be continued ) 


TRADE NOTICES AND NOVELTIES. 


Incandescent Lamps. 


. À booklet, entitled ** Hints to Users of Electric Lamps,” l 


recently issued by ‘Cryselco Limited, Kemp&ton Works, 
Bedford, gives the results of some tests to which several cheap 


lamps of unknown make were subjected in comparison with a | 


lamp of the firm's own standard type. The cost of: the cheap 


lamps, light for light, works out at more than twice as much 
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as for the Cryselco lamp. If consumers would but take a little 
more care in selecting their lamps, and not allow themselves to 
be guided by an apparent saving of a few pence in initial cost, 
there would be far fewer complaints as to bills for current 
consumed. Nor is it only necessary to select a lamp which will 
economise current during its usefal life. It is of almost equal 
importance to avoid keeping the lamp in use too long. Instru- 
ment makers have placed it within the means of the consumer 
to periodically test his lamps for himself. No technical know- 
ledge is required to do this, and the trouble is very slight. Our 
advice, then, to the consumer is—insist on having a reliable 
make of lamp, and purchase, in addition, a lamp-testing 
wattmeter. 
Excello Are Lamps. | 

The Union Electric Company, Limited, 151, Queen Victoria- 
street, London, E.O., inform us that their Excello arc lamp has 
been selected for lighting the whole of the street approaching 
the North-Eastern Counties Electrical Exhibition at Newcastle- 
on-Tyne. The lamps are placed at an elevation of 30ft. above 
the ground level. Thus an even better effect is obtained than 
was the case at Olympia. A number of these lamps are also 
used for illuminating the outside and interior of the exhibition 
buildiugs. The chief purpose of the Newcastle enterprise being 
to advertise the electrical industry and attract customers, the 
management could not have done better than emulate the 
brilliancy of the London show. 


Catalogues, ete. 


FrivrINGS.— The Allgemeine Elektricitits-Gesellschaft, Berlin 
(Foreign Department), have sent us a catalogue of their electric 
light fittings. 

CABLES AND WiRES.—We have been favoured by Messrs. 
Hooper's Telegraph and India Rubber Works, Limited, 51, 
Lombard-street, London, E C., with a list of their electric light 
cables and wires, jointing materials, ete.. 

WEATHER-PROOF BEris.—From the Sun Electrical Company, 
Limited, 118-120, Casring Cross-road, London, W.O., we have 
a circular giwiug particulars of some new designs in iron-cased 
dust and weather proof bells and buzzers suitable for mines, 
coilieries, factories, and exposed positions. 


FORTHCOMING EVENTS. 


Fripay, Aprit 20. | 


North-East Coast Institution of Engineers and Shipbuilders. — 
At 7.50 p.m , general xe sting, dirc sioa oa Me, J. M. Monori ff's 
paper on ‘‘Uomme:cial Dry Docks,” als» discussion on Mr, 
A. Hogg's paper on ''The London Oounty Oouncil Passenger 
Steamers,” E 

Monpay, APRIL 25, 


Society of Arts.—At 8 p.m., Cantor lecture, “Ivory,” by Mr, 
A. Mskell. (Lecture Í) 

WEDNESDAY, APRIL 25, | 

Society of Arts —At 8 p.m., ordinary meeting, ‘'The Production 
aud Oollection of Pic:u:e Posteards " by Mr. F. T, Oorkett, 

Institution of Electrical Engineers (Birmiogham Local 
Section).—At 730 pm., ‘‘ ithe Testirg «f T arsformers and 
Transformer Materials," by Dr, D. K Morris and Mr, O. A. 
Lister; “A Simple Method of Messuring High Voltages,” by: 
Mr, E. A, Watson. 

THURSDAY, APRIL 26, 

Society of Arts —At 4.30 p.m. (Indian Section), '' Seistan—Past and! 
Present,” by C lonel A. H. MsMahon, O.S.I, 

Tramways and Light Railways Association -—At8 p.m., at the: 
Lecture-room, Society of Arts, ‘'Ali-Steel Cars,” by Mr, G., H.. 
Sheffield. | 

Institution of Mechanical Engineors,— Anniversary dinner at the’ 
Hotel Cecil, 

Institution of Electrical Eugineers,—At 8 p.m,, ''Long.Flame: 
. Arc Lamps,” by Mr, L. Andrews, 

FRIDAY, APRIL 27, 

London Chamber of Commerce,—‘' Th» Removal of Works from: 
. London to the Oouct y," by Mr. W, Hazal. 7 
Institution of Mechanical Eagineers, — ''Petroleum Fuel in 
Lc comotives on ihs Tchuantepec National Railroad of Mexico," 

by Mr. Louis Greaven, Baenos Ayres, 
SATURDAY, APRIL 28, 

Junior Institution of Engineers,—At3 p.m., visit to the works of. 

the Oroydon Gas Company, Waddon, 


Society of Arts.—Monday, April 30, at 8 p.m., Cantor lecture,. 
‘t Ivory,” by Mr. Alfred Markell, (Lectare II.) | | | 

Tramways and Light Railways Association. —Monday, April 50, 
visit to Charing Cross, Euston, and Hampstead Railway, Meet: 
at Charing Oross Station forecourt, 3pm. | 

London Chamber of Commerce.— Friday, May 4, annual dinner at’ 
the Trocadero, o> 9 E 
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ELECTRIC SMELTING OF MAGNETITE ORES.* 


Successful Experiments at Sault Ste. Marie. 


“Theo iron and steel industries," said Dr. Haanel, ‘are 
the foundation of our modern civilisation. To realise our 
dependence upon them, try to imagine what the state of 
affairs would be if our iron and steel industries were swept 
away. Transportation by railway and by boat as we have 
it to-day would cease, the machinery in our factories would 
be banished, and the comforts and luxuries of our life 
destroyed. We might better do without gold or silver 
than this much cheaper metal ” 

The commercial status of a nation, he continued, 
depended largely upon the development of the iron and 
steel industries. Not speaking of England, which was the 
pioneer in this work, Germany and the United States to a 
great extent owed their prestige to the development of their 
iron and steel industries. 

The country which required to import its iron ore was 
handicapped in the race for commercial supremacy. In 
the fiscal year of 1903 and 1904 Canada had imported 
pig iron to the value of 45,000,000dol. Thus was Canada 
dependent on other nations for a materíal necessary in 
every industry. 

In Canada, which was the Eldorado attracting a teem- 
Ing population, the need for iron was increasing to provide 
tools and agricultural implements for the new settlers, 
structural material for railways, boats, and bridges, and 
material for the modification of established and the 
inauguration of industries. To stimulate and encourage 
production of iron and steel from abundant raw material, 
the Government had given generous bounties and imposed 
import duties, 

The distribution of the raw material in Canada was 
peculiar, while the necessary coklng coals for blast faraacas 
were found at the extreme east and west. In Ontario, 
Qaebec, Saskatchewan, and Alberta were large ore deposits, 
but not coal deposits sapable of furnishing coke for metal- 
lurgical purposes. If these deposits were to be used by 
processes of production at present in use, coke would have 
to be brought to blast furnaces erected in the vicinity of 
the mine, or the ore transported to blast farnaces near the 
base of the coke supply. The heavy transportation costs 
made the process uneconomical. 

Deeply impressed with the desirability under which the 
country rested in regard to the upbuilding of a steel 
industry, on entering his present position Dr. Hannel set 
himself to fiading sone other method or some other source 
of energy than the combustion of carbon in blast furnaces. 
Unless a new method could be proven to be practicable, 
immense ore deposits must remain undeveloped and regions 
remain waste which might otherwise teem with a vast 
industrial population. 

The Electric Process.—The electric process had been profit- 
ably employed in different parts of Europe, especially 
France, “In the solution of the problem of applying 
electric energy to the extraction of metals from their 
ores, Captain Stassano in Italy and Heroult and Keller 
ia France had rendered conspicuous service. It was seen 
that if by the electric process pig iron could be economically 
produced, such countries as Brazil, Chili, Sweden, Norway, 
Finland, and Canada, all rich in iron ore deposits, and 
possessing extensive water powers, but lacking coal, would 
be able to render themselves independent of outside sources 
by employing the electro-thermic process of manufacture 
of their iron and steel. 

"Ic was with a view of ascertaining the practicability of 
latrodaeing electric smelting into Canada that the Hon. 
Clifford Sifton, then Minister of the Iaterior, appointed a 
commission to investigate this subject, results of which 
have been laid down in a special report. 

“ The only experiments which the commission was able 
to witness in the electric smelting of iron ores were those 
made by Dr. Heroult at La Praz, France, and Mr. Keller, 
of Keller, Leleux, and Co., at Livet. The first was a mere 


* Abstract by the Canadian Engineer of an address delivered by 
Dr, Eugene Haane], Dominion superintendent of mines, before the 
Canadian Olub, Toronto, March 12, 1906. 


trial, the latter more extensive experiments continued for a 
number of days, but were made in furnaces not designed 
for the production of pig iron, but in farnaces which had 
been constructed for the production of ferro-silicon. The 
ore used in the Livet experiments had been imported for 
that purpose from Spain, and was an excellent bz natite, 
very porous, free from sulphur, and containing a considerable 
percentage of manganese, consequently an ore easily treated 
in regard to sulphur, and also easily reduced. 

‘The output of pig iron per 1.000 elee'rie horse-power 
days was for one set of experiments equal to 5'76 tons, for 
second set of experiments it was equal to 12°12 tons, but 
the iron made in this last experiment was mainly white 
iron. Mc, Harbord, the metallurgist of the commission, 
adopted as the probable output 1,000 electric horse-power 
days the mean of the two experiments—namely, 7'82 tons, 

"Not alone was this diserepaney between the two 
experiments very satisfactory regarding the absorption: of 
electric energy required per ton of pig produced, but a 
number of points requiring determination for our Canadian 
ores, such as the successful smelting of magnetite, the 
utilisation of iron ore of high sulphar content, and the 
substitution of charcoal for coke required to be demon- 
strated. 

“ Ag a matter of fact, an experiment was made at Livet 
with the substitution of charcoal for coke, which proved an 
sbsolute failure, and it was assumed by Mr. Harbord and 
Mr. Keller that charcoal could be used only if it was first 
briquetted with the ore, and the briquette broken up the 
size of lin. cubes. 

"Regarding the electric smelting or iron ores of high 
sulphur eontent, Mr. Harbord states that the experiments 
cannot ba said to have demonstrated that low sulphur 
pig iron can be obtained without manganese in the ore 
mixture, and before this can be considered experimentally 
proved it will ba necessary to have a series of experimenta 
made with non-manganiferous ores. 

“For the successful introduction of electric smelting of 
Canadian ores the following points which could not ba 
settled by the European experiments require demonstra- 
tion. Could magnetite, which is our chief ore, and which 
to some extent is a conductor of electricity, be successfully 
smelted? Could iron ores with considerable sulphur 
contents be made into pig iron of marketable composition ! 
Could charcoal, which can be made from mill refuse and 
other available sources of wood useless for other purposes, 
be substituted for coke, which must be imported? And, 
lastly, what was the exact amount of electric energy 
required per ton of pig iron produced ? 

" With a view of ascertaining these important fasts 
experimentally, I prepared à memorandum to the Hon. Mr. 
Oliver, Minister of the Interior, recommending an appro- 
priation for the investigation of the whole subject. 

"It was fortunate that Dr. Heroult, of La Praz, who had 
been the first to experiment on the subject of electric 
smelting of iron ores, happened at that time to be on a 
visit in Ottawa. He signified his consent, if the appro- 
priation were made, to undertake the designing of a 
furnace of sbout 250 b.p. capacity, and the investigation 
of the factors entering into the economic production of 
pig iron from Canadian iron ores by the electro-thermic 
process. 

‘The Lake Saperior Power Company, of Sault Ste. - 
Marie, offered a buiiding in which to erect the plant, and 
the use of one of their alternators of 300 e.h.p. capacity, 
free of expense for four months. It was decided to accept 
this offer, and the plant was ordered to be erected in the 
building provided for this purpose. 

“The necessary transformer to transform the current 
down from 2,200 volts to about 400, such as was required 
for our experiments, and the necessary measuring instru- 
ments to determine the power consumed were ordered from 
the Westinghouse Company, and electrodes 6ft. long and 
16in. square section were ordered from Sweden. The con- 
struction of bins, overhead work of the furnace, construc- 
tion and erection of furnace and experimentation to adjust 
the capacity of the crucible of the furnace to the power 
available consumed the greater part of the fall and 
winter. | 

“Tried at the Soo.—The experimentation on Canadian 
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ores began in earnest the middle of February, the furnace 
being in operation night and day, with some Intermissions, 
until Marsh 5. During that time about 150 casts were 
made, yielding about 55 tons of pig iron. For the first 
experiments the ores employed were hematite, such as 
used by the Algoma Steel Company in thetr blast furnaces ; 
for the remainder of the experiments different classes of 
Canadian magnetite from the different sources of supply, 
all of high sulphur content, with the exception of the 
Wilbur magnetite, which was low in sulphur, were 
employed. | | 

“From theoretical grounds, much difficulty was expected 
to be encountered in the smelting of magnetite. This can 
ba best understood by describing to you the construction 
of the farnace, which, you will perceive, is exceedingly 
simple." | 

The Furnace Described.—Dr. Haanel used a glass to 
 deseribe the furnace, explaining that the walls are lined 
with firebrick, the bottom with carbon, and that just above 
this carbon lining is the tapping hole, whilst higher up is 
another hole for floating off the slag. In this crucible the 
ore is placed, and a suspended carbon electrode 6ft. long 
by 16in. square (imported from Sweden) is inserted therein. 
An electric current is passed through the electrode into 
t^e ore. Now, whenever the electric current meets with 
reilstance it is changed into heat. In this case the electric 
carrent sent through the electrode is stopped by the ore 
in the erucible, and the heat generated from thia resist. 
ance reduces the ore from a mineral condition into a 
metallic state. Charcoal is the reducing material, and the 
iron {ie melted to the bottom of the crucible, when it is 
tappad out and run into pig-iron moulds, as in blast-furnace 
practice. 

“The regulation temperature is maintained by a man who 
looks after the instrument and moves the electrode, but this 
is only in the experimental stage. When it is put to com- 
mercial utility this regulation will be automatic.” 

Charcoal Displaces Coke —Even the first experiments with 
magnetite showed that our fears had been groundless, and 
that maguetite could be smelted with as much facility as 
hematite, and with an output equal to that of the best 
experiment made with hematite, “Moreover, since it was 
important to substitute, if possible, charcoal, which can be 
cheaply produced in Canada, for coke—which is costly and 
must be imported—the charges were made with charcoal. 
No difficulty was experienced, the furnace working quietly 
and regularly, requiring little attention or regulation of 
the electrodes. Analysis of the iron produced soon proved 
that, although the slag was not particularly basic, the 
sulphur could be caused to pass into the slag, resulting in 
a pig iron containing a few thousandths of 1 per cent. of 
sulphur. In every instance the output was far greater, in 
several Instances one-third greater, than the figures adopted 
by Mr. Harbord in the report of the Commission on 
Electrice Smelting.” | | 

Experiments with roasted and briquetted nickeliferous 
pyrrhotite, containing 1°6 per cent. of sulphur, were equally 
successful, furnishing a ferro-nickel iron pig, containing 
4% per cent. of nickel and about 0'006 sulphur. The esti- 
mated value of this product was 40dol. to 44dol. a ton. 
So successful have these experiments proven that the Lake 
Superior Power Corporation have decided to acquire the 
Government plant for the purpose of converting their stock 
of briquetted ore into marketable ferro-nickel pig. 

“ Electrode Waste Insignificant.—One of the most impor- 
tant points in the investigation which could not be 
successfully settled by the experiments at Livet was the 
consumption of the electrodes, and is was found that the 
consumption was beyond expectation low, and that an elec- 
trode which had been in use for three weeks, and during 
that time had been exposed to free air in an incandescent 
state for many hours, and had been used for melting down 
charges, which is always attended by waste of electrode 
without corresponding output in metal, that even this with 
thie severe test the consumption per ton of pig iron pro- 
duced was only 15lb. to 201b." According to Dr. Heroult’s 
estimates, this means an electrode outlay of 30 cents per 
ton of pig iron, instead of 77 cents as heretofore. One 
pound costs 14 cents, 

“Poor Ores Made Valuable.—Many of our magnetites 


are too high in sulphur to be handled by the blast furnaces, 
and consequently have so far been of no commercial value. 
But the very best of pig iron, as. has been proven, can be 
made from ores which contain as high as 1 per cent. cf 
sulphur. A blast furnace will not usually handle an ore 
which contains one-tenth of 1 per cent. of sulphur, and 
requires, therefore, an ore which can be got at a low 
sulphur figure. The Algoma Steelworks pay, I under- 
stand, 4 50 dol. for the be matite ore which they use in their 
blast furnaces. A pig iron equal in value, and lower in 
sulphur contents, can be made by the electric process from 
sulphur ores, which can ba bought for 1:25 dol. 

“Ore Lands and Water Power Contiguous —Regarding 
water power required for the application of this process, it 
may be stated that many water powers exist in Ontario. 
surrounded by iron ore fields in localities ill-adapted for 
the application of electric energy for any other purpose, 
and could be developed to furnish an electric horse-power a 
year from 4°50dol. to 6dol. With such a price for the 
energy required, the small consumption of electrode, the 
cheapness of ore employed, and the peculiar excellence of 
the pig iron produced, electric smelting of iron ores in 
Canada, using charcoal or peat coke, made from our peat 
bogs of enormous extent, may be pronounced a commercial 
euccess. Under the prevailing conditions in Canada it 
now only remains for the engineer to design a plant on 
a commercial scale, say of 100 to 150 tons daily output, 
with all the necessary labour-saving appliances. Jast as 
in the case of the blast furnaces, so likewise with the electric 
furnace, experience gained will result in further economy, 
and the day may not be far distant when the carbon 
monoxide, which is of high calorific value, and which at 
present, as a product of the reaction taking place in the 
electric furnace, is allowed to escape without utilisation, will 
be employed for increasing the output by at least a third or 
half. If that should take place, the blast furnace could not 
compete with the electric furnace even under the eonditions 
where coke might be cheaper than at present quoted in 
Ontario and Quebec. 

" Electric. Furnace Inexpensive.—A farther advantage of 
the electric process is that the units employed are com- 
paratively small and cheap of construction. A unit of 
1,500 h.p. is perhaps the largest that under present 
circumstances should be constracted. Such a unit would 
have an output of 18 tons per day, and corresponds in siza 
to about the larger Swedish charcoal blast furnace. With 
the present advance which has been made in the trans- 
ference of electric energy, batteries of electric furnaces 
eould be set up at varlous iron ore deposits which could 
be fed with electric energy from some centrally located 
water power, thus effecting a saving of the transportation 
costs of the ore from the mine to the furnace. When a 
deposit is worked out the farnaces may be moved to the 
next deposit, simply lengthening the wires which carry 
the high-tension current to the transformer of the plant." 
This method is especially applicable in the case of the many 
pocketty deposits of magnetite which occur in the Ottawa 
Valley. | 

“Successful Results of Experiments —The following is a 
summary of the results of the experiments which have 
been completed under Government auspices at Sault Ste. 
Marie: (1) Canadian ores, chiefly magnetite, can le 
economically smelted by the electro-thermic process; (2) 
ores cf bigh sulphur esntent can be made into pig iron 
containing only a few thousandths of salphur; (3) the 
silicon content can be varied as required for the class of 
pig to be produced; (4) charcoal, which can be cheaply 
produced from mill refuse or wood, which could not other- 
w'89 be utilised, and peat coke made from peat, of which 
there are abundant deposits in Ontario and Quebec, can be 
substituted for coke without being briquetted with the ore ; 
(5) a ferro-nickel pig can be produced practically free from 
sulphur and of fine quality from roasted nickel-ferro- 
pyrrhotite ; (6) pyrite cinders resulting from the roasting 
of pyrite in the manufacture of sulphuric acid, and which at 
present constitute a waste product, can be smelted into pig 
iron by the electric process; (7) titaniferous iron ores con- 
taining up to 5 per cent. can be successfully treated by the 
electro-thermic process. | 

“The last conclusion is based upon an experiment made 
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with an ore containing 35 per cent. of titanic acid, ylelding 
a pig iron of passable quality, judging from its fracture. 

" What it Means to Canada —The result of the introduc- 
tion of electric smelting into Canada may be summarised 
as follows: (1) The utilisation of our extensive water 
powers, which cannot at present be profitably employed 
for any other purpose. (2) The utilisation of the large 
number of iron ore deposits which, on account of their 
high sulphur content, cannot be treated by a blast 
farnace, and have so far been valueless. A consideration 
of extreme importance, for already the question has 
arisen, how long the present supply of blast-furnace 
iron ore is likely to last, and ores are now accepted 
by furnace men with a metallic content such as would 
not have been looked at a few years ago, and when 
these ores are exhausted and none bat sulphurous ores or 
titaniferous ores are available, the stacks of the numerous 
blast furnaces, which have rendered such magnificent 
service to our present civilisation, will be silent and 
smokeless, having been supplanted by the electric furnage 
which can successfully treat an ore which the blast furnace 
cannot handle. (3) The utilisation of our extensive peat 
bogs for the production of peat coke, to be used as reducing 
material for the operation of electric furnaces, and the 
utilisation of mill refuse and sawdust, for which there has 
been so far no practical use. 
for Canada to import fuel for metallurgical processes. 
(5) Enabling Canada to produce her own pig iron from 
her abundant resources for home consumption, and 
consequently retaining in her own country the money 
which otherwise would have to be sent abroad to purchase 
pig iron in the crude and manufactured state. (6) The 
development of steel plants and rolling mills using only 
electric energy. | 

“The Best Crucible Stedl.—It& is only a year since the 
report of the commission appointed to investigate the 
different electrothermic processes for the smelting of iron 
ores and the making of steel in operation in Europe was 
sent out to the public, but already a steel plant adopting 
Heroult’s system has been erected in Syracuse, N.Y., and 
will be in operation in about two weeks ; another using the 
Kjellin system has been erected in Sheffield, England, and 
I have been notified that two of the Kjellin system and one 
Heroult have been erected in Germany. These furnaces 
are designed to make the best crucible steel, ard their 
introduction means the abandonment of the old crucible 
process. I see no difficulty in the way of constructing 
electric furnaces of a capacity equal to that of our open. 
hearth furnaces, and the production of structural steel by 
the electric process is likely to become an accomplished fact 
in the near future. 

Realisation Beyond Expectation.—I need not picture to 
you the future which opens a vista of commercial success 
for Canada by the inauguration of the new metallurgy of 
iron and steel, on account of the magnificent asset of her 
_ abundant supply of water power. I remember having 

delivered in Faraday Hall, Victoria University, Cobourg, 
shortly after the invention of the telephone, a lecture in 
which I tried to picture the results of the discoveries which 
had been made in the practical application of that wonderful 
agency we term electricity, and, while what I said seemed 
greatly to interest the audience, the outcome of the lecture 
was the pronouncement that certainly the lecturer possessed 
a brillant imagination, But when [ look back at what I 
said, how feebly and inadequately did I describe what 
might take place, and the 20 years that have elapsed have 
shown a progress such as I could not have imagined, so 


(4) Rendering it unnecessary - 


ELECTRICAL EXHIBITION AT NEWCASTLE. 


Although many of the principal electrical manufacturers are 
not directly represented at the North-Eastern Counties Electrical ` 
Exhibition, which closes on the 21st inst., their wares occupy 
a prominent position on the stalls of local contractors. 
Nevertheless, this exhibition suffices to afford an idea of the 
extent of the enterprise which has distinguished the industry 
in the north-eastern district, and to impress visitors with the 
immense possibilities which lie before electricity for lighting 
and power purposes. The display covers a wide area, and is 
diversified in character. One of the most interesting stalls is 
that of Messrs. J. H. Holmes and Co., of Newcastle. Their 
exhibits include specimens of the most improved designs of 
electrical plant and apparatus, and truly reflect the enterprising 
and up-to-date spirit of that firm. A feature of the exhibition 
is the group of ** Lundell” motors which they have working, 
coupled up in the following manner: A No. 10 motor 
drives by a belt a No. 74 dynamo. The current generated 
by this is used to drive a No. 5 motor, which, in 
turn, drives by a belt a No. 4 dynamo. The current 
generated by the No. 4 is used to drive a No. 5 motor, 
which is belted to a No. 2 dynamo, and the current generated 
by the latter drives a No. 1 motor, which finally drives by a 
belt a No. Ldynamo. There are thus nine transformations of 
energy, electrical to mechanical, and vice versd, whilst the last 
is electrical energy into light. The current produced by the 
last-named supplies a small arc lamp arranged to burn in series 
with a 16-c.p. incandescent lamp, the two taking about 
1j amperes and the same voltage at the terminals. Thus, as 
the energy consumed in each lamp is the same, anyone can 
compare the efficiency of each system as a means of converting 
electricity into light. Another lamp is arranged so that an 
image of the arc and carbon tips is thrown upon a ground-glass 
screen, enabling the visitor to view it with comfort and without 
dazzling the eyesight. . 

To enumerate their various exhibits would require much 
space, but a feature worthy of special mention is their display 
of Holmes-Page switches and fuses. These embody many 
important improvements which space does not permit us to give 
in detail. A switch is shown which is especially suitable for 
mining work. The switches and fuses are enclosed in a cast- 
iron box, the door being so arranged that it cannot be opened 
until the switches are in the off position ; further, the switches 
cannot be operated when the door is open, so that the danger of 
explosion in the mine from this source is totally eliminated. 
The switches are mounted on a panel, which also contains the 
instruments, and used either as fixed or portable, the latter 
merely necessitating the unloosening of four bolts, which 
enables the panel to be fixed anywhere without interference 
with the switches, etc. . A maximum circuit breaker, which can 
be used as a hand switch, is also shown. Prominent among the 
features of this device is the arrangement which permits a quick 
break when used as a hand switch. It cannot be held closed on 
an overload, and is made for both overload and reverse current. 

Another show of interest is that of Messrs. Austin and Co., 
of Newcastle, whose elevators are very compact and reliable, 
and do not take up much space. The lifts are provided with 
an automatic switch for stopping either at the top or the 
bottom in case of any accident occurring to the lifting rope. 
The controller, which is the invention of Mr. Mair, is of 
recent production, and has been greatly simplified. Colliery 
managers have been well provided for in the way of electric 
coal-cutting machines, which have drawn many visitors from 
Northumberland and Durham. Asa means of bringing together 
the various sections of power consumers, and enabling them to 
witness combinations of electrical and mechanical apparatus, 
the Newcastle exhibition has been of particular importance, 


| while at the same time it has tended to educate the public of 


much greater has been the final outcome than the feeble | 
prophecy ventured by me to the audience on the cccasion | 


named. Bat in the matter of electric smelting we do not 
draw upon the imagination, but present to you hard facts 
and well-established figures. 

Appeal to Capital.—To reap the benefits of the experi- 


prise in the expenditure of capital. The Government has 


the district. | | 


APPOINTMENTS VACANT. 


Manager for small electric station in Argentine Republic, Apply, 
Gerente, care of Crossley and Oo., 57, Ooleman-street, E.O, 


Electrical Engineer, Battersea Borough Council. Commencing 


| salary, £500 per annum, See advert/sement, 


furnished you with facts on which to base a sound judgment | 


as to the feasibility of commercially engaging in the 
manufacture of pig iron by the electric process ; with that 
ita duty to the nation is done, it remains with you business 
men to apply, perfect, and profit." 


| 


| 


Switchboard Attendant, Kilmarnock Oorporation, Salary, £1. 5s. 
per week. Ajplications to the Engineer and Manager, Electricity 


| Works, Kilmarnock, N.B., by April 23. | 
ments made at Sault Ste. Marie means intelligent enter- | doc | 


Arc Lame LowERING Gear.—The North-Western Electrical 
Appliance Company, Railway Appliances Works, Cathcart, 
‘Glasgow, have favoured us with a copy of their latest catalogue 
of arc lamp lowering gear. Several illustrations are included: 
Bristol is, we understand, the latest town to adopt this gear. 


568 


THE ELECTRICAL ENGINEER, APRI, 20, 1906. 


THE ELECTRICAL ENGINEERS, RE. (VOLS). 


Orders for. week ending April 28. 
Monpay, APRIL 23.—No instruction, 
. Hopkirson cup competition, 7 p.m. 
Turspsy, APRIL 24, —No instruction, 
Hopkinson cup competition, 7 p.m. 
Recraitir g, 7 p.m. 
THURSDAY, APRIL 26,—No instruction. 
Hopkinson cup competition, 7 p.m. 
FRIDAY, APRIL 27,—No instr action, 
_ Hopkinson cup competition, 7 p m. 
SATURDAY, APRIL 28,—-Bohe nian concert at Oaxton Hall, 8 p.m, 
Practice shoot at Runemede from 9 a.m, 
J, GUNN, S. Major, 
for 0.0, E. E. B, E. (Vols.), 


PERSONAL, 


The Secretary of State for India in Oouncil has nominated Mr. A, 
Brereton, O.S.I., to represent the Iadia Office on the Sactional Com- 
mittee on Locomotives (chairman, Sir Douglas Fox) in the place of Sir 
Frederick R. Upcott, chairman of the Indian Railway B ard, 

The council of the Institution cf Naval Archi'ects have nominated 
Mr. Sidney W. Barnaby, of Messrs. John I. Thornycroft and Oo., to 
represent that institution on the Sectional Committee of Screw Threads 
and Limit Gauges (chairman, Mr, H. F. Donaldson, chief superinten- 
dent of the Ordnance factories), in the place of Mr. McFarlane Gray, 
resigned, 

Mr. R. B. Maccall, chief clerk of the Glasgow Corporation Electricity 
Department, who was mainly instrumental in getting a friendly 
gociety started and organ:s:d among the employ és of the department, 
was last week the recipient of a handsome bureau, which was pre- 
sented to him at a smoking concert last week by the chief e^gineer of 
the department, Mr. W, W. Lackie, in the name of the employ és. Mr. 
Maccall has acted as treasurer to the society since its inception, and 
by his untiring efforts has been largely responsible for its successful 
development, 


Mr, Charles Cuthbertson, of the Longton e'eotricity works, has 
succesfully oassed the examination entitling him to associate member- 
ship of the Iastitution of Etectrical Eogineers, 

The headmaster of the school of science, Kidderminster, has received 
from the students a handsome clock and barometer as a wedding gift. 
At the bass of the clock is engraved the following inscription: 
'" Presented to Mr. H. E. Hadley. B.Sc., headmaster of the school 
of science, by the students aud stsff of the pupil teachers’ centre, on 
the occasion of his approaching marriage, April 25, 1906.” 

M+, T. S. Ball, assistant electrical engineer to the Whitehaven 
Corporation, has resigned his position, - 

Mr. Parsons, the electrical engineer to the G«van Town Council, 
has received an inorease of salary amounting to £50 per annum. 

M-, H. B. Harris, late of the Croydon tramways, has been appointed 


me-hanical elsctrical engineer to the Oroydon County Council at a | 


salary of £228 per annum, 


Mr. H. L. D.xon has been appointed resident engineer and manager 
to the Leatherhead aud District Electricity Supply Oo., and will take 
up the position on May 20. 


Dr. Alexander Graham Ball, the inventor of the telephone, from the 


university of which he is to receive the honorary degree of LL.D., is 
at present on a visit to Edinburgh. 


LEGAL INTELLIGENCE. 


SWANSEA TELEPHONE LITIGATION. 


In the Oourt cf Appeal on Wednesday, the 11th inst,, before Lords 
Justices Vaughan Williams, Stirling, and Coz»ns-Hardy, judgment was 
given in the appeal in the action of the Mayor, ebo., of Swansea v, the 
National Telephone Co, Ia the action which was heard in May last 
the plaintiff Corporation asked for a declaration that reasonable 
facilities should be given for intercommunication betwaen the sub- 
scribers to the Swansea municipal telephones and subscribers to the 
National Oo,’s system. Mr. Justice Buckley made an order, and the 
National Co, appealed on the ground that what had been ordered was 

. impracticable. 

Lord Justice VAUGHAN WILLIAMS said the Court would read the 
‘declaration they proposed to make. They did not contemplate any 
farther argument, 


Lorp Justice STIRLING then read the judgment. He said their 


Lordships at the close of argument had been disposed to think that 
Mr. Justice Buckley had taken a view unduly favourable to the 
plaintiff Corporation. “Bat ss the action related to matters which 
‘called for some local and scientific investigation they had been 
‘desirous of obtaining the report of a scientific referee on certain 
questions, An order had been. made to that effsct in January 
last, and the referee had made a report, dated Feb, 28 last, They had 
‘considered that report, and found themselves confirmed in the opinion 
they had previously formed. They, therefore, proposed to make an 


order, and the order would be entered into it—the order of January, 
1906—and the report of Major Oardew, dated Feb. 28, made pursuant 
of that order. The order would go that the appeal be allowed, and 
that the judgment of Mr, Justice Buckley, dated May 28, 1905, be 
discharged, except so much thereof as ordered that the operation of 
the judgment should be stayed pendirg the hearing of this appeal, 
The Court would declare in substitution that under Section 5, Sab- 
section 5 of the Telegraph Act, 1899, and the Telegraph latercom- 
munies:ion Order, 1899, made pursuant to the ssid Act, that the 
plaint ffs were entitled to be afforded by the defendants all proper 
facilities for re tricted intercommunication within the meaning 
of the order between persons using the telephone system of 
the defendants and the telephone system of the plaintiffs, 
It would be further declared that in order to afford such 
proper facilities junction circuits, within the meaning of M.jor 
Oardew’s report, ought now to be provided to directly connect 
the plaint ff? principal exchange at Swansea with each of the 
exchanges of the defendants at Sketty and Gorseinon in the manner 
following, that was to say: to the plaintiff? priacipal exchange at 
Swansea and the exchange of the defendants at Sketty, one janction 
circuit, and to the plaintiff? principal exchange at Swansea and the 
defendants’ exchange at Gorseinon, two janction circuits, Is would 
be further declared that the several junction circuits so to be provided 
should be *' one-way " janetions, that was to say, one set to be used 
for calls from defendants’ subscribers to plaintiffs’ subscribers and 
a corresponding set to be used for calls from plaintiff? sub- 
sctibers to defendants’ subscribers, and that euch janction circuits 
should be either enclosed in cables, insets, or erected overhead, 
or partly in one way and partly in the other. Th» janctions 
might pass through the company’s principal exchange at 
Swansea, but should not be brought to the switchboard of that 
exchange for operating purposes, There would ba liberty for either 
party to apply for relief consequent upon the declarations made, and 
as to further facilities, and generally. The ccsts of the appeal would 
be taxed and paid by the respective Corporation to the appellant 
company, each party to bear their own costs down to and including 
the «rial before Mr, Justice Buckley. 

Mr. DANCKEWERTS (for the appellant company) said there was one 
point on whish he was nob certain —that was as to the cost of laying 
these j inctions, : 

Lonp JUSTICE STIRLING said that would be a ma ter for application 
if the question arose. Fail liberty to apply was regarved., 

Order made in accordance with the j adgment. 


TRAMWAY SMOKE NUISANCE. 


At the Warwick Borough Police Court on Monday the Lamington 
and Warwick Electrical Oo, were summoned for non-compliance with 
an order made by the jastices on Feb. 3 to abate the smoke nuisance 
at the power station at Emscote, l 

M.. Q. TRUSWELL, the company's manager, said he did not admit 
the off noe. 

Mr. WHITE. inspector of nuisances, said he watched the chimney on 
April 5 and noticed black smoke coming from it for 15 minutes during 
the half-hour from 5 50 to 6 20 in th» evening. Witness had noted 
the days between the making of the order and Ap'il 3, but it was 
useless to go iato them, He had a witaess to call who would bear 
him out in h's statement, 

Mr, TRUSWELL: As far as I know, the summon: states that we have 
failed to use aingence to carry out the order, I think I can satisfy 
you that we have done so, 

The INSPECTOR admitted that a superior kind of fuel had been used, 
and everythivg done to abate the smoke, - 

Mr. TRUSWELL addressing the Bonch, said the company had been 
making experiments ever since he was before the Court before. They 
had purin brick arches ia the boiler flaes and also a forced draught, and 
then had to take it out because it was not strong enough and did not 
come up to their expectations. They put in another, and then they 
changed the coal, thinking that thee might be something there, and 
had bought some splendia coal, but that made it no better, and he 
quite admitted that it was almost worse than before, They had done 
everything possible, and had never been still since, Half an hour 
before the summons he had some more things come to be experimented 
with. He did not see how it could be pus forward that they had not 
used due diligence, which was the charge he was there to answer. 
He maintained that they had done so, were doing so, and intended to 
do so, They must first locate the fault, and they could not go over 
all the works at once, They must begin at one end, and this was what 
they had been doing. He had no instructions how to defend the case, 
He received the summons on Friday, and wrote to headquarters a 
once, but had had no reply. He thought the company might have 
had a little more time. 

After a short consultation with his colleagues, the CHAIRMAN said 
that the Bench had decided to impose a fiae of 10s. for one day, and 
the costs in the case, £1 in all, They considered it wasa great nuisance 
to the neighbourhood, and it must be stopped if possible, 


CAB AND TRAM COLLISION. 


At the City Sessions on the 17:h inst., before the R3corder of 
Dublin, George Ladley, cab proprietor, sued the Dublin Tramways Co, 
to recover damges for irjuries sustained by him by reason of the 
negligence of the defendant company’s servants on Jan, 5 last at 
Waterloo-road. The plaintiffs son was driving his horse and cab, 
When a short distance from Barlington-road, which runs into Waterloo- 
road, the cab stood at the right-hand side, and when the tramcar was 
approaching the horse turned round suddenly, and came right across 
the track, with the result that the front of the tramcar struck the 
back wheel of the cab, knocking the vehicle over and throwing Ladley 
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and the horse to the ground. In the course of the evidence the 
motorman admitted that he had not sounded his gong as he was 
approachirvg the corner. 

The RECORDER held that the tramway company’s servant was 
guilty of negligence, although he did not wish to cast any moral 
reflection upon him, and he gave the plaintiff a decree for £20, to 
compensate for injury to the cab, injury to the horse, and pain and 
suffering endured by the plaintiff's son, 


COMPANIES’ MEETINGS AND REPORTS 


METROPOLITAN ELECTRIC TRAMWAYS. 


The ordinary general meeting of this Company was held on the 11th 
inst, Mr. E. Garcke, M, L. E.E. (chairman of the Company), presided. 

The CHAIRMAN, in moving the adoption of the report (see Electrical 
Engineer, April 6), said the net profit for the past year had been 
£42,050, Adding the balance brought forward from the previous year, 
£3,800, they had. £45,900 to deal with. They proposed to place 
£6,600 to renewals fund, to pay the full dividend on the preference 
shares for the year, which absorbed £25,000, and to pay 3 per cent. 
upon the ordinary shares for the past year, leaving £4,700 to be carried 
forward, The profit had been larger than in the preceding year by 
nearly £10,000. Turning to the general assets of the Company, he 
said that with regard to the tramways he had to congratulate the 
shareholders upon the satisfactory progress that had been made in the 
construction and electrical equipment of the tramway and light rail- 
way systems of the Oompany. During the past year they had com- 
pleted the reconstruction of the whole of the tramways which had been 
purchased from the North Metropolitan Co,, and they had acquired 
some seven miles of light railways which had been constructed by the 
Middlesex County Council, Oae of theselightrailways ran from Highgate 
to North Finchley, and a further extension of this line was now in 
course of construction from Finchley to Barnet. They hoped that by 
the summer the Company’s cars would be running from the terminus 
of the London County Council horse tramways in Holloway-road to 
Barnet Tow», a distance of about seven miles, affording a direct means 
of reaching the City from the important suburbs of Finchley and East 
Barnet, Ancther light railway was opened in December, connecting 
the Company's tramways at Wood Green aud the Alexandra Palace, 
and they anticipated that this line would prove a very great con- 
venience to the large number of people who frcm time to time visited 
that publie resort. Another line to the Alexandra Palace from Wood 
Green had actually been opened that day. The traffic receipts upon 
the Company’s tramways had been well maintained, amounting on one 
road, between Finsbury Park and Wood Green, to nearly £15 000 per 
route mile, and the average receipts on the whole of the tramways, 
otber than the light railways, amounted last year to very nearly 
£129 000 per route mile, although one section was not opened 
until July, That figure compared very favourably with the figare 
given in the prospectus —namely, £12,000. Ose important asset of 
their tramway system was the tenure, which they might regard as 
very satisfactory, having regard to the question of tenures generally 
of tramways in cities like London. At the time when they contem- 
plated the purchase of the tramways from the North Metropolitan Co, 
the greater portion of their tramways were purchasable by local 
authorities under the Act of Parliament in 1925, and some in 1910 
Since then they had ob'ained parliamentary sanction to the extension 
of the tenure in the districts of Tottenham, E’montop, and Wood 
Green until 1930, and an sgreement had been made durirg the past 
year with the remaining local authorities under which the Company 
would have & terminus for its tramways in London uutil the year 
1950. With regard to the Harrow-road and Paddington Co., they had 
during the past year completed an arrangement for the purchase of 
that undertaking. Coming to the electricity supply business, he 
said their Power At was obtained some years sgo, and did nob contain 
any restrictive clauses of the kind that would have been inserted in 
the Power Act for Lordon if it had recently passed. Their Power Act 
was one which enabled them to do the work in a thoroughly efficient 
and economical wav, and covered a very important industrial area 
north of London, It had been admitted in tbe Parliamentary Com- 
mittee that no one could compete with them by attempting to come 
into their area. He was sorcy to say that the Bill promoted by the 
London County Council at present contemplated an invasion of their 
area, which was cutside the London Cx unty Councilarea, exceptin regard 
to Stoke Newington. and it would be necessary for this Company to 
oppose the London County Councii’s B 1l «n that ground, They con- 
sidered that the attack upon this Oompany’s Power Act was quite 
gratuitous, and cculd serve no good purpose to anyone, The County 
Council had also a clause ia the B11 which would entitle them to move 
the Board of Trede to revise prices which a company might agree upon 
with their consumers in districts entirely outside ihe London County 
Council area. It seemed to him that was altogether an unnecessary 
interference with the rights of other parties. During the past year 
their output of electricity was about 54 million unite, of which about 
four million units were required for their tramways, and the rest was 
supplied to the Willesden Council and to other large consumers, includ- 
ing their various asscciated undertakings. They had been able to 
arrange with the S:cke Newington Council by which they would be 
able to supply elcctricity to them in bulk, and he hoped they would 
be able to make other arrangements with various other local authorities 
in important districts, and thus develop a profitable business for this 
Oompany. 

Sir ERNEST SPENCER (deputy-chairman) seconded the motion. 

The resolution was unanimously agreed to, and the retiring 
directors, Sir Ernest Spencer and Mr, Q. G, Tegetmeier, were 
ye-elected, | i 


BATH ELECTRIC TRAMWAYS. 


The report of the directors for the year ended Dec. 31, 1905, says 
that during the year the construction of the extension to Newton St. 
Lo, referred to in last year's report, has been completed and opened 
for traffic, and work on the Midland B idge route has been continued, 
In November, 1905, powers were sought from the Light Railway Oom- 
migsioners for the construction of a further line to Saltford, and this 
extension, which is about 1 mile 4 furlongs 7 chains in length, has 
been authorised by the Light Railway Commissioners, As an addi- 
tional source of revenue. six motor omnibuses have been purchased for 
service on outlying routes where the construction of a permanent way 
would not be remunerative, ard the results have proved so satis- 
factory that a further similar number of motcr omnibuses have 
been ordered. The capital account of the Oompany shows an 
expenditure of £325,051. 93, 1d., which includes a sum of £2,093, 
lls, 6d. for costs of obtaining the various light railway orders, not 
ascertained at the date of the report last year. The traffic receipts for 
the year 1905 amounted to £35,756. 63. 2d., being an increase of 
£2,595. Os, 7d, over the previous year’s takings, which may be 
regarded as satisfactory, more especially as some of the capital that has 
been expended has not been earning the full dividend, the works 
having been more or less spread over the whole year. The operating 
expenses for the same periods were, respectively, £19,433. 1a. 9d. and 
£19,759, 10s., although in the year under review there was an increase 
in the car mileage of 67,387 miles, and of 98,230 in the number of 
passengsrs carried. As the whole of the Company's property has been 
maintained in first-class working order, by charging repairs and renewals 
to revenue, the direstors do not consider it necessary to make any 
special provision for depreciation, After charging operatirg and 
administrative expenses, there remains an available balance of 213.689, 
16s. 11d., to which has to be added the balance carried forward from 
last year of £5 920. ls. 3d., making a total of £17,609. 18s, 2d. 
From this have to be deducted interest on 44 per cent. first mortgage 
debenture stock paid and accrued to date £6,066 13s. 8d., and dividend 
on the preference shares for the year ending December, 1905, already 
paid, £3 750—total, £9,816. 15s, 8d., leaving a balance of £7,793, 
41 63,, cut of which the directors recommended the payment of a 
dividend at the rate of 5 per cent. per annum on the preferred ordinary 
shares, which will absorb a sum of £3,780. 6s., leaving a balance of 
£4,012. 183. 64, From this balance the directors propese to place to 
reserve the sum of £2,000, leaving an amount of £2,012. 183 6d, to 
be carried forward to the current year’s account, The director who 
retires upon this occasion is the Hon, Sir James Sivewright, K.C. M.G., 
and being eligible he offers himself for re-election. 


KIDDERMINSTER AND DISTRICT ELECTRIC LIGHTING 
AND TRACTION. 


The eighth ordinary general meeting of this Company was held on 
Mondey Mr. W, L Madgen, chairman, presided. 

The CHAIRMAN submitted the report and balance.sheet, and in 
doing so remarked that the accounts for the year showed a consider- 
able improvement over those of the preceding year, The profit, after 
making the usual allowances, was £5 551, an increase of £784, The 
directora recommended that the sum of £1 500 be applied to the 
cumulative preference shares, and that £145, the remainder of the 
balance, be carried forward, 

The report was adopted, and Mr. C, H. Dade re-elected a director. 


—À 


NEW COMPANIES REGISTERED, 


Electrical Manufacturers' and Wholesale Traders'Protection 
Association,—Registered April 5. Limit-d by guarantee, 250 
members, Liability, 5s. As title, Managed by committee, 

London Electrobus Co, Limited.— Registered April 11 by Mr, 
John Neely, 60, Coleman-street, E O, Ospital £100, in £1 thares, 
O'jsct: to adopt an agreement with the International Motor Traffic 
Syndicate, Limited, for the acquisition of certsia options, contracts, 
and properties, and to carry on the business of motorcar, omnibus, 
van, and cab prop ietors, jobmasters, carriera of passengers and goods, 
manufacturers cf motors, motorcars, earrisges, and vehicles, whether 
propelled by electricity, steam, petrol, or otherwise, etc, The first 
directors (to number not less than three nor more than seven) are to 
be: appointed by the signatories, Registered office: 17, Oockspur- 
street, Pall-mal), S.W. 

Lien Registered. 


Northampton Electric Light and Power Co, Limited —Lien 
registered March 31 for £710 4 per cent, debentures, part of a series 
nob to exceed two-thirds of the subscribed and paid-up capital for the 
time being ; amount prev'ously issued, £33 5CO ; no trestees ; secured 
on the property, undertaking, and the uncalled capital. 


Lien Discharged. 


Electric Law Press, Limited, London, E C —Full discharge 
registered Avil 3 cf deteatures dated D«c. 28 1903 Ost, 6, 1904, 
and Dec, 8, 1904, respectively, amounting in all to £440, 


Stock Exchange.—Applications have been made to the Stock 
Exchange Oommitcec to allow the following securities to be quoted in 
the official list: South Metropolitan Electric Light and Power Oo,’s 
further isene of 16 300 ordinary shares of £1 each fully paid, Nos, 
103,701 to 120,000, 32,600 7 per cent. cumulative preference shares of 
£1 each fully paid, Nos, 245,269 to 267,968, and. £51,008 first; dehens 
ture stock, 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


Tarn Severin,—The Municipality invite tenders for the electric 


lighting instsllation, Tenders by May 8. 


Bedford.—Tenders are to invited for the supply of 220 yards 


of rubber. insulated lead-covered and armoured cable. 


Salford, —Tenders are invited for the supply of two tramway feeder 
boosters, ete, Tenders by May 12, See advertisement. 


Huelva (Spain)—The Harbour Board invite tende's for eight 
electric cranes. Direccion de Obras de] Puerto. Tenders by June 15 


Madrid.—The Direccion General de Obras Publicas invite tenders 
for the carrying out of an elestric street railway. Tenders by June 9. 


Cape Town,—The Tender Board invite tenders for 12 000 yards 
af covered wire, Particulars from the Controller of Stores, Tenders by 
May 9 | 

Zaryzyn (Russia), —The Stadtverwaltung invite cffers for the con- 
cession to instal and work the electric supply for lighting and tramway 
purposes, 

Glasgow. —Thə Corporation invite tenders for the annual supply of 
main carles, small cables and wires, electricity meters, and carbors. 
Tead«ra by April 23. 

Sofia (Bulgaria).—The Minister for War invites tenders for the 
is gtallation cf electric light ia the principal military academy. 
Tenders by April 24, l 

Willesden. —The Urban District Council invite tenders for the 
rupply of direct-current motors fcr payment by instalmente, Tenders 
by 10 a.m. on May 1. 

Willesden.—The Urban District Council invites tenders for the 
annual supply of carbons required for their pudlic arc lamps, Tenders 
by 10 a.m. on May 1, 

Tarragona.—The Harbour Board invite tenders for a motor launch, 
driven either by electricity, petrol, or steam, Direccion de Obras del 
Puerto. Tenders by Apri 22. 

Sofia. — The Finance Commission invite tenders for the delivery of 
materials for the electric lighting of the Bulgarian State railways. 
Estimate, 16,042°50fr. "Tenders by April 28, 

Madrid —The Public Works Department invite offers for the con- 
cession to instal and work an electric tramway from La Omida to 
Ramona, de la Precilla. Tenders by May 21. 

Cairo.—The Director-General of Ports and Lighthouses invites 
tenders for carrying out an electric light installation on board H.M.8. 

' Aida" at Alexandria, Tenders by April 50. 

Brussels,—Tenders are invited for the carrying out of electrical 
works af the station, Rue de la Loi, Guarantee 5 per cont, Oahicr 
des charges 50c, Tenders to the Town Hall by April 27. 

Arlon.—The Compagnie de Ohemin de Fer invite tenders for the 
construction of section cables to Dinant, Apply to Directeur de 
Service, 49, Avenue des Voyageurs, Tenders by April 23. 


Caen (France).—The Piófecture at Caen invite offers for laying: 


and working a tramway system by mechanical means, Offers are to 
be made to the Préfecture du Calvados, Caen. Tenders by June 1. 

Salford,— The Corporation Electricity Department invite tenders 
for the supply of a 750-kw. steam turbo-generator and condensing 
plant. Apply, the Borouzh Electrical Engineer, Tenders by April 21. 

Brussels.—The Roads and Bridges Department invite tenders for 
electris lighting at the law courts, Specification No. 49, 24d.; plan, 
1s Apply to 15, Rue des Augustine, Brussels, Tenders by 
April 30. 

Darlington.—The Elestricity Committee invite tenders for the 
supp!y, delivery, and erection of a counter current jet condensing 
plant, complete with piping and cooling tower, Tenders to the Town 
Olerk by April 30, 

Luxemburg.—Tenders are invite] for supplying electricity to the 
town for high ing and tramway purposes. Fall particulars may be 
obtained from the Collége des bourgmestre et é:shevins, Luxemburg. 
Tenders by June 1. 

Montigny-sur-Sambre (Bel!glum),—Tenders are invited for the 
delivery of electrical plant and apparatus for publie s'reet lighting in 
this district, Particulars can be had from the Secretariat Communal 
in Montigny-sur-Sambre, Tenders by May I. 

Liscard (Cheshire) —Tendera are required for the annual supply 
of various stores for use at the electricity supply works, for the 
Wallasey Urban District Council. Tenders to Mr, H, W. Cook, clerk, 
Public Offices Egremont, Oheshire, ty April 24, 

Sydney (N.S. W.).—The Council invite tenders for the supply and 
erectiun of (A) boilers, automatic stokers, pipework, etc.; (B) turbo- 
alternator, sub-station machinery, switchboards, etc. Conditions may 


be obtained from Messrs, Preece and Cardew, 8, Queen Aune’s-gate, . 


Westminster, on deposit of £5. 5s., which will be returned on receipt 
of a bona fide tender. Tenders by May 7. 


Glasgow.—The Electricity Department require tenders for vacicua 


stores acd works, including the supply of coal, oil, waste, carting eto. 
Forms of tender and particulara may be obtained on application to Mr, 
W. W. Lackie, engineer, 75, Wat-rloo-street, Glasgow, Sealed tenders, 
marked '' Electricity Department— Offer for ——,” and addressed to 
Mr. A. W. Myles, town clerk, City Chambers, Glasgow, must be lodged 
with him by April 23, 

Bristol.—The Docks Committee invite tenders for the construction, 
delivery, erecting in the existing engine-house, Underfall Yard, test- 
ing, and maintenance for 12 months after completion, of three seta 
of electrically - driven hydraulic pressure pumps (each set is to be 
capable of delivering 150 gallons of water per minute against an 
accumulator pressure of 760lb. per square inch) Tenders to the 


Seoretary of the Docks Committee, 19, Queen-equare, Bristol, by 
10 a.m. on May 23. 

Aarhus,—The Commercial Intelligence B:aach of the Board of 
Trade have received from H.M. Consulat Aarhus information to the 
effect that the Gas and Electricity Works of that town invite teuders 
or the supply of about 260.000lb. Danish (about 275,500l!b. avoir- 
dupois) of sulphuric acid in accordance with conditions which may be 
obtained from Belysningsvarsnets Kontor, Aarhus. A copy of the con- 
ditions (in Danish) may be seen at the offices of the Commercial 
Intelligence Branch of the Board of Trade, 75, Basinghall-street, 
London, E.O. Tenders will be received up to noon on April 23. 


RESULTS OF TENDERS. 


Salford.—Electromotors Limited, Openshaw, have secured the con- 
tract to supply the Corporation with motors from 4 h.p. to 5 h.p., 
inclusive, for the ensuing 12 months. 

Lowestoft.—The Town Council have accepted the tender of the 
Crypto Electrical Oo., Tyers gateway, Bermondsey-street, London, 
S.E , at £22, for the supply of a motor- generator, | 

Bilston.—The tender of the District Electric Oo., Berry-street, 
Wolverhampton, ab £241, has been accepted for the electric lighting 
of new schools now being erected at Stonefield, Bilston. 

Lambeth.—The Guardians have accepted the tender of Z. D, Berry 
and Sons, Albion Works, Regency-equare, Westminster, S. W., at £126, 
for the periodical cleaniog of the boilers and other plant at their 
various establishments for three years. 

Whitehaven.—Tie Town Oouncil have accepted the following 
tenders : Electrical Power Storage Oo., 12 new cella to take the place 
of the remainder of the old Onloride battery ; Calleader and Oo., 
bitumen cable ; Siemens Bros, and Oo., armoured cable, 

Aston (Birmingham).—The Guardiins have received the following 
tenders for supplying, fixing, and connecting up a system of tele- 
phones to establish communication between the various blocks of 
tu'ldings in connection with their workhouse at Gravelly Hill: 
Richardson and Oarlwark, 402, High-street, West Brom- 


wich (accepted) ..........—..—.—.—. e met .. £108 0 0 
Wyatt and Dixon, 110, John Bright-street, Birmingham 110 0 0 
G. Turnock, 125, Hockley-hill, Birmingham .......... 118 O 0 
C, Ross, 19, Bridge-street, Walsall .......csessecncerverene 120 0 0 
W. Vaughton, Barwick-street, Birmingham .............-. 12610 0 
Preston Electrical Oo., Seymour-street, Birmingham .... 145 0 
Switchgear Oo., Cornwsll-buildings, Birmingham ...... 147 0 0 
Electrical E.gineering Oo., 49 Lime-street, London, E.O. 149 O 0 
O. J. McCarthy, 14, St, Audrew’s-street, Dublin.......... 149 2 6 
Ellis and Ward, Edmund-street, Birmingham ......—.... 157 Q O 
Oross and Oross, Union Worke, Waleall...........—.—.-.—. 174 0 0 
C, Pullen, 57, King’s-arcide, Bradford .W..... ———— 1/00 20 
A, Hansor, 34, Thimble Mill lane, Birmingham ......... 179 10 0 
Walker Bros., Old-square, Birmingham ..........—..—.. =.= 185 0 O0 


BUSINESS NOTES. 


TRACTION. 


Clifton —The rew service of motor 
patronised. . 


Swinton, —Operátion have been commenced for the Lancashire 
United Tramwavs Oo. near Moorside Station, Swinton. Another batch 
are at work at B:ookhouse, between Farnworth and Walkden. 


Croydon,— The last annual dinner of the Oroydon Tramways 
Athletic Olub and employé: held under the æzis of the Brit sh 
Electric Traction Oo., took place last week, and proved a great sucaess. 


Newport.—The Tramways Committee have recommended to tle 
Town Council that application be made to the Board of Trade fcr 
sanction to constiu:b a turn-out at the top of Oharles-street ata cost 
of £200. 


Thornaby.—A collision took place between two workmen’s cara 
on a single line last week, The motormen and others were injured. 
The collision appears to have been due to a misunderstanding. It 
took place in a dense fog. 


Hlectric Omnibus.—It is reported that 100 double d.cked 
omnibuses will soon make their appearance in the London streets. 
Each "bus will be built to carry 34 passengers. The new additions to 
street transit will run between King’s Cross and Victoria. 


Dunfermline,—The Oommirsioners have passed the preamble of 
the provisional order of the Dunfermline and District Tramway Oo., 
empowering that company to make and maintain the tramways iu 
Dunfermline. The capital of the company has been reduced t» 
£150,000. 

Radcliffe,—The Tramways Committee of the Borough Council have 
invited representatives of the Radcliffo Tramways Electricity Oom- 
mittee of the Radcliffs District Council to meet them to discuss the 
question of a proposed increase of the service on the Radcliffe sectiors 
trom 20 to 15 minutes over many of their routes, 

Birmingham —At a meeting of the City Council the chairman of 
the Tramway Committee stated that the reconstruction of the lire 
was proceeding apace, The statement which was made in one of our 
previous issues to the effact that the substitution of steam cars Ty the 


eleotric cars would be completed at the beginning of next year 1 e :eived 
confirmation in the report, 


Sheffield —In response to a question, the chairman of the Tramway 
Committee has stated that it is not considered advisable to supply 


'buses is being largely 


| cardrivers with tools for adjusting brakes, as the men had not had the 


experience necessary for the work, The Tramway Oommittee had 
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decided to reduce the working hours of mechanics and fitters in their 
employ from 54 to 53 per week. 

Weston-super-Mare.—The Works Committee of the Urban 
D'striet Council have been informed by ths Board of Trade that M«j»r 
Pringle had been appointed to meet representatives of the Council 
and the Weston-super-Mare and District Electric Supply Oo., aud 
report to that department on the question at issue with respect to the 
materials to be used on the tramways. 


Sutton,—The extension of electric tramways to Sutton is now only 
& matter of construction, and many people are eagerly looking forward 
to the ccmpletion of that portion of the scheme. That the line will 
be ultimately extended through Cheam and Ewell to Epsom seems to 
be the general opinion, and a further extension to Leatherhead, taking 
in the growing district of Ashatead, appears to be probable. 


Wanstead —The Urban District Council have notified to West 
Ham that it wil] not promote any provisional order or give consent to 
any body or any company for the purpose of constructing a tramway 
line from ForestGate to Wanstead across the Flats, This is an answer 
to a suggestion raised by the West Ham Corporation as to the advis- 
ability of constructing the line indicated. 


Ravensthorpe,—A sad accident occurred on Monday last, when a 
child was killed by being run over by a tramcar at the bottom of 
Scant-hill. At the inquest evidence clearly proved that the driver 
was not in any way responsible for the occurrence ; on the other hand, 
that he was taking all possible precaution. The coroner exonerated 
the driver from all blame, and the jury endorsad his remarks. 


Pontypridd.—The Rhondda Tramways Co. have asked the District 
Oouncil if it would supply the company with current at 3d, per unit. 
The anticipated amount of power required is 13 million units per 
annum. This supply would entail the laying down of a separate 
generating plant. The Oouncil, however, decided to adhere to the 
previous recommendation to supply power up to Porth at 141. per 
unit, 

Yarmouth.—The surveyor has presented a plan submitted by the 
Great Eastern Railway Co, showing the portions of the tramline from 
Bryant’s-quay to the covered market which required to be relaid 
before the autumn at a cost of £1,200, with a cost of £250 for repav- 
ing. Consideration of the report has been deferred by the Council, 
The total receipts on the trams for the past four weeks have been 
£920. 18s, 2d, The aggregate return for the year on the Yarmouth 
section and for nine months on the Gorleston section showed £17,995 
had been received and more than 3} million passengers carried. | 


Birkenhead,—The Tramways Oommittee are causing the Finance 
Committee some anxiety owing to a falling off in the net income. Is 
might be explained, however that there was no doubt whatever that 
when the tramways were taken over they were very much over- 
capitalised, and the concern had been suffering ever since, The 
chairman of the Finance Committee in his annual statement to the 
Council said that the concern also suffsred from the natural ailment cf 
beirg a corporation concern and not a private one, and he maintained 
that it could not be worked in the same economical wsy as a private 
company concern, 

Newcastloe.—The secretary tothe Newcastle tramway men’s organisa- 
tion has sent a letter to the Tramway Oommittee complaining that 
they are employing a number of young lads on cars; that assistant 
conductors are being asked to do the duties of fall conductors, although 
not receiving the same pay; that men sre drawn from the extreme 
ends of the town to takeup duty in the centre, and have to walk home 
after completing it ; that the travelling allowance of spare men living 
at the west end has been stopped when they are called on for special 
duty at the east end ; and that there is unfair treatment with regard 
to the ticket punches, 

Ramsgate,— At a recent meeting of the Town Council a letter was 
read from Mr. Sellon as to the suggested alterations of the levels of 
the tramway in Lower Harbour-street, and ib was resolved that the 
town clerk be instructed to reply, pointing out that if the proposed 
alterations in the levels were carried cut and even if such alterations 
made the track safer for trams, a great many accidents to vehicular 
traffic would probably occur, and that the responsibility for the safety 
of the tramway traffic would rest on the company for bringing trams 
on to a hilly and winding road not specially constructed for tramway 
traffic, and that they could not be allowed to get rid of that responsi- 
bility by making that road safer for trams at the expense of the 
general traffic. | | 
: Liverpool.—The fourth annual concert and ball under the auspices 
of the Liverpool Tramway Employés’ Social, Athletic, and Thrift 
Society was held recently, and passed off very successfully. At the 
annual meeting of the society the report which was read referred to 
the loss the society had sustained by the death of the president, the 
late Mr, CO, R. Bellamy, and paid a high tribute to his abilities and 
his good qualities, remarking that the committee had lost a brilliant 
and faithful official, and the Liverpool tramway men one of their best 
friends. The membership of the society is 1,616. and the income for 
the year was £3,020 and the expenditure £2,867, leaving a balance 
in hand of £163. The value of the assets of the society over 
liabilities on Dec. 31 last was £1,413, 153 , in addition to £84. 15s, 
standing to the credit of the widows’ and orphans’ fund. Ia the social, 
athletic, and thrift sections the society has made satisfactory progress 
during the year, 

Dudley.—The Tramway Committee of the Town Council had before 
them at their meeting on the 10th inst. the award of the arbitrator in 
the matter of the purchase by the Corporation of the tramways within 
the borough. By an agreement dated 1898 it was decided that the 


Corporation should purchase the whole of the lines when constructed, © 


and lease them to the tramway company for a term of 2l years. Mr, 
H. Graham Harris, of the Board of Trade, has decided, after a 
lengthy arbitration, that the Oorporation shall pay the following 


loop, £2 200. 


amount for the Netherton line, including 10 tramcars, £32,576; the 
Tipton line and three cars, £8 645 ; the Stourbridge line, with 16 cars, 
£26,072; the Sedgley line, with cars, £9 085 ; and the Old Mill-street 
This makes a total of £78.579 which the Oorporation 
will have to pay, together with the costs of the arbitration,  Arravge- 
ments have been made to borrow the moaey temporarily at a low rate 
oí interest at the District Bank. 

Penge —The official inspection of those lines of the Penge tramway 
which have not yet been opened for a regular service of cars was con- 
ducted by Colonel von Donop on Tuesday, the 12th inst, The cars 
on the new routes are fitted with quite the latest improvements, and 
are very strongly constructed. Electric bell pushes enable the 
passenger to sigaal the conductor from any part of the car, and the 
Anerley-road cars are also fitted with powerful brakes to secure the 
greatest safety in travelling down the steep slopes from Upper Norwood, 
The slipper brake fitted benween the wheels grip the rails with a tenacity 
which secures the maximum cf safety, but, quite apart from these, 
the ordinary brakes were found to be quite sufficient to hold the car 
at the. inspection. The steepest gradient of the sestion is about 
1 in 9, and here, curiously enough, an accident, though an unimpor- 
taat one, occurred during the inspection. A portion of the mechanism 
became overheated owing to an excess of current, and the insulating 
material of the connection wires sent off dense fumes of smoke. This 
accident delayed the car in the centre of the hill for some time, and 
gave an example of the complete control of the brakes. The top of 
the hill was reached at last, and then a steady run was made to the 
Croydon-road. 

West Ham,—Abtthe last meeting of the Town Oouncil the Electric 
Lighting and Tramways Oommittee reported that they had had an 
interview with a deputation from the East Ham Council with reference 
to the question of connecting up the tramway systems of the two 
boroughs at the junction of Plashet-lane and Green-street, in accord. 
ance with the provision of the West Ham Oorporation Act, 1900, the 


. completion of which was suspended owing to the inability of the East 


Ham Council to carry out the terms of the agreement made on the 
ant j-cb in November, 1903. Having discussed the matter fully with 
the deputation, the committee recommended that the Council authorise 
the East Ham. Corporation to connect vp their tramway lines 
in Plashet-lane with the double curve of the West Ham line in Green- 
street, leading northwards, on condition that. prior to the work being 
executed, the Esst Ham Council give an undertaking that, except with 
the consent in writing of the West Ham Oouncil, the new janction 
shall be used only to give access from Plashet-lane, và Plasnet-road 
and Portway, to Stratford-broadway, and that a scheme for through 
running shall first be prepared by the respective tramway managers 
which shall be to the satisfaction of both Corporations; the Kast Ham 
Council to further agree that the through running shall be extended 
to the East Ham Town Hall junction when additional facilities have 
been provided in High-street, East Ham, The report was adopted. 


Huddersfield.—The borough treasurer’s report on the working of 
che Hudderstield tramways for the year ended March 31 shows that up 
to date there has been a capital outlay on the system of £414 249, 
17s, 4d. Under the heading of revenue account the income from all 
sources amounts to £74,495. 5s. 6d., and the total expenditure, 
including that under traffic expenses (wages, uniforms, eto.), general 
repairs and maintenance, power expenses, and general expenses, shows 
a total working expenditure of £39 872. 18s. 3d., this giving a gross 
surplus of $54,622 13: 54. From this amount must be deducted 
rent of leased lines, interest on capital and redemption of debt sums 
amounting to £25,652. 15s. 10d., leaving a surplus of £10,969. 
l7s. 5d, ; £12101. 1885. 5d. is put down to depreciation at 3 per 
cent,—a deficiency of £1,151. 183. thus being shown. Daring the 
past year 1,750,650 car miles have been run, working out at a 
revenue of 10 21d. per mile, these figures comparing with 1,665 259 
car miles in the previous year, giving 10 09d. per car mile. The total 
working expenditure was 5'46d. per car mile, as against 4 89d. Uader 
the head of the reserve or renewals account there was a balance 
brought forward of £355,256. 21. 10d. Payments thereout have been 
made amounting to £3,860. 17s. 8d.,leaving a balance of £51,595. 
5s, 2d., to which must be added interest on investment £770. 153, 5d., 
transfer for the year £12,101. 15s, 5d., giving a total under this head 
of £44,267. 143, It may be mentioned that the receipts from 
passengers’ fares amounted to £71,430. 14s. 2d. out of the total 


| revenue given above of £74,495, 5s, 6d, 


Mansfield, —The Light Railways Sub-Oommittee of the Town 
Council report the receipt of an intimation from the Board of Trade 
that the Manefield and District Light Railway Oo, desire to start a 
goods service. The company state that the conveyance of goods would 
probably be limited between the hours of 8 p.m, and 8 a.m,; that it 
was proposed to use electric locomotives with trailere, each capable of 
carrying 10 tons, the maximum number of trucks hauled at one time 
being six ; that hand-operated brakes acting on the wheels would be 
fitted to the truck ; that two men would be in charge of the train, | 
one in the front driving, and in charge of the brakes on the loco,, 
the other man at the end who would act as brakesman, The 
Board of 'Trade state they see no objection to these arrange- 
ments, except that if one brakesman only is to be employed it 
would be preferable at first that there should not be more than 
four 10-ton wagons in a train, and that the rear truck should be 
provided with a platform and brake handle at the trailing end for 
the use of the brakesman, The Board propose to make their consent 
subject to these conditions, and to have an inspection of the general 
working arrangements by an officer of the Board. The committee 
express the opinion that the traffio should be restricted between 
the hours of 8 p.m. and 8 a.m. They further recommend that the 
Board of Trade, before coming to any decision, be asked to inspect 
the routes, and (especially having regard to the gradients of some of 
the streste) to take special note of (a) the number and weight of 
trucks in a train; (4) the brake power, The committee consider it 


desirable that the Board be asked to consent to the Corporation being 
represented at the inspection. | í 


Birmingham, —An important stage in the Birmingham tramways 
extens:on scheme was reached on last Saturday, when a service of 
electric cars was commenced over the new route (24 miles in length), 
known as the L^dge-road line, which connects the city boundary at 
Foundry-road with Edmund-atreet by way of Newhall-hill, Oolonel 
Druitt’s report on the system to the Board of Trade, as the result of his 
inspection earlier in the week, was of a favourable character, The 
route commences by a junction with the existing line at Newhall-hill, 
along which it runs, and thence by way of Frederick-street, Warstone- 
lane, Hingeston. street, All Saints'.street, and Lodge-road to the city 
boundary at F.undry-road. The cars are of the donble-deck type, 
carrying 48 psssengers as against 56. A novelty has been introduced 
into the overhead construction, The wires over the centre of the track 
are grooved, which admits of mechanical attachment to the ‘‘ears,” 
and in this way current iv obtained in a more satisfactory manner than 
by the ordinary method known as ' sweating.” There is a steadier 
and more even form of contact, which will, it is expected, greatly 
increase the life of the wires, and also lessen the danger of any of 
them falling with unpleasant consequences to passing pedestrians, 
At the bottom of the Parade, where the new route branches up 
Newhall-hill, an ingenious contrivance has been placed which, when 
it has been duplicated all over the various Birmingham router, will 
have the effact of displacing the point controllers who have been su:h 
familiar figares in the public streets wherever there is a junction 
of lines. This mechanism to automatically turn cars on to the lines 
the driver has to travel over is contained in a cast-iron box situated 
on the pathway almost immediately opposite the rail points, and 
connected to those points by means of a number of cranks and rods 
The overhead frog point is similarly connected. The actual work of 
moving the points is done by a large and pcwerfal solenoid or electro- 
magnet, contained in the street box and connected electrically 
wherever necessary. Ib is intended that there shall be a five 
minutes’ service over the new line, 


Gloucester,—The special report of the general manager of the 
Gloucester Corporation light railways (Mr. Leonard Johnston) on the 
financial position of the undertaking, with particular reference to 
the question of fares, came before a meeting of the committee on 
Wednesday. The report shows that the estimated loss on the year's 
working is £3 254, but taking into consideration the full capital 
repaymente, which have to be provided in the coming year, the 
amount required to be raised from rates is increased to £4,863. This 
may be diminished in many ways: by runnirg an efficient service when 
and where required, by the advent of betcer trade in the city, by 
the opening up of the money market, permibtirg more advantageous 
borrowing, and by economies in working costs. Mr. Johnston looks to 
all these items to show à better balance-sheet next year, but it cannot 
reasonably be expected that these things alone will enable the tram- 
ways to meet their liabilities, The manager points out iu this connes- 
tion that any economies that he can effect in workirg costs will be 
considerably nullified by the fact that repairs and renewals will 
naturally tend to be greater in the third year than in the first two, 
and he is firmly convinced that the system requires something more 
drastic than has not been mentioned in order to put it on a 
paying footing. Examining critically the whole situation in the 
light of experience and the collated returns of 56 other towns 
where the tramways are under municipal contral, Mr. Johnston 
finds that Gloucester is giving a better service than 19 other 
towns out of 51; that the citizms get as good a ride for 
their money as 34 other towns give, and a Jonger ride than 
25 others ; that Gloucester ranks seventh in operatirg costs 49 other 
systems costing more to run per car mile; that the syst-m was not 
too costly in construction in regard to the length of line laid, 42 other 
municipal systems costing more to build per mile of single track than 
Gloucester ; that out of 55 municipal tramways only 15 showed a 
deficit for the year ending March 31, 1905, after providing for interest 
and sinking fund ; and that out of 56 tramways Gloucester is the sixth 
lowest in receipts per car mile, the five which are lower having all 
adopted 14, fares, and with one exception they are losing money. The 
ront of the trouble is that Gloucestar is not taking enovgh money per car 
mile, and the respect in which Glouce.ter differs from the mejority of 
systems is in the adoption of 4d. fares, Oat of 77 systems cf which 
inquiries have been made, only 14 have adopted 31. fares over their 
whole system, Six of these are ia large towns of over 100.000 popula- 
tion, and, therefore, only eight serving an approximately similar 
population t» that of Gloucester have seen fit to adopt $1. fares, Mr. 
Johnston cites some representative tramway managers against $1. 
fares, and points out thet their abolition would not sffsct the 
workmen’s cars, which, by the terms of the order, must rua 
at a maximum fare of 4d. for every mile. With regard to the 
times when the working-man is not travelling to and from his 
work, it is a fallacy, Mr. Johnston urges, to suppose that the +i. fare 
is any great boon to him, What he wants is a long ld. mde for 
himself and his family. He can spend his 4d. to far better advantage 
than by riding balf a mile in a tramcar, From pes onal observation, 
Mr. Johnston fi ds that out of the total number of $d. passer ge-s only 
24 per cent, are workirg-men, and he calculstes, on the assumption 
that the greater proportion could well affsrd and would pay 1d., that, 
on the fizures of the first year, a gain of £700 would result from 
making a ld. fare the minimum charge. Mr. Johnston has come to 
the conclusion that the id. passenger crowds out the long-distance 
rider, particularly when a sudden shower of rain creates a rush of 
traffic, and that in busy times one gets a larger percentage 
of missed fares than one should do. He is of the ‘' unhesi- 
tating opinion that our tramways should be run on trial for 
19 months with a minimum fare of ld.," and ''itis on the com. 
mittee’s adoption of this suggestion that my hopes of making the 
tramways a success very largely depend," The committee after con- 
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sideration, adopted the general manager's suggestion for the abolition 
of 11, fares, except in the ease of workmen, and also his proposal for 
the retention of the present stages with a minimum fare of 1d., and 
these two proposals will come up in due course before the City Council 
for confirmation or otherwise. | 


LIGHTING AND GENERAL. 


Vieux-Conde (Nord).— The electrical department has obtained the 


concession for lighting this town by electricity. 


Gravesend, —The Local Government Board have sanctioned a loan 
of £7 000 for the extension of the electricity station. 

Bridli»gton.— An inquiry has been held into the application of 
the Corporation for sanction to borrow £3,000 for electric lighting 
purposes. 

Tgnemouth.—The Rural D'striet Council have agreed to join with 
Whitley Council in their opposition t» the Newcastle Elesbrie Sapply 
Oo.’s Bill. ! 

Test Pumps.—Messs, W, H. Bailey, of Salford, are issuing a 
descriptive liat of hydraulic test pumps which will be of service to 
engineers and others. 

Lomprieu.—Ii is reported that the Municipal Oouncil have 
approved the undertaking with the French Society for a hydro-electric 
installation for the electric lightirg of the town. 

Bolozon,—A company has asked. for power to establish on the Ain 
a generating station for providing current for several towns and the 
city of Bourg, This station will be constructed near the village of 
Bolozon, 

Carlisle.—The Electricity Committee of the Town Oouncil, in 
response to an application for current, have decided to extend the 
electric lighting cable from the junction of St. Nicholas with Botcher- 
gate to Court-street at an estimated cost of £80. | 

Frinton.—The Urban District Council have agreed to accept an 
offer from the Post Office authorities to connect the post office, 
Frinton, direct to the fire-bell call system for an annual payment of 
15s. and a fee of 1s, 6d. each time the firemen are summoned. 

Widnes —The Corporation Gas, Water, and Electricity Committee 
report that the Mersey E'ectrio Supply Co, having failed to carry out 
the terms of the agreement dated July 23, 1904, the deposit of £500 
made by the company has become forfeited to the Oorporation. 

Staftord,—The output of gas by the Corporation for the past five 
weeks shows an increase of 34 per cent. and of electricity about 58 per 
cent, An extension of the electricity plant is considered necessary, 
and proposala will scon be under the consideration of the Council, 

Filey.—The National Telephone Oo. has installed a service in Filey. 
The range of calls is at present limited t» the town, but the company 
hope to complete the wires between Filey and Scarborough within a 
few days, when the district will form part of the National system. 

Improved Slide-rule. —Myr, Louis P. Casella, of 147, Holborn 
Bars, E O., is producing an improved slide-rule from the patent of 
Lieut.-Colonel Anderson. This instrument wil] be indispensable to 
electrical engineers and all who have to deal in laborious calculations, 

Calcutta Electric Supply Co —The directors have decided, sut j eot 
to audir, to recommend a dividend for the half-year ended Dec. 31 last 
on the paid-up share capital of the company at the rate of 103 per 
cent. per annum, making, with the interim dividend, 84 per cent. for 
the year. | 

Scunthorpe.—The work of laying the electric cable and telephone 
in connestion with the waterworks is now being rapidly proceeded 
with, Tae contractors are the B-itish Westirgh:use Oo., and the 
cable has already been laid from the waterworks site to Frodingham. 
road. At the gasworks the machinery for generating power is being 
installed, 

Paris.— With regard to the question of the Paris electric under- 
taking two prejicts have been completed and submitted. These, 
however, do not cífor any solution for the transitory period, , The 
Prefect has passed to the Conseil Municipal the acceptation cf the 
Schneider-Miléé prcjech, particulars of which we gave some 
months ago, 


Partnerships.—The London Gazette announces that the partnership 
between A. Perricnd and R. Whaley, carrying on business as electrical 
engineers at 47, Victoria-street, Westminster, has been dissolved by 
mutual consent. The partnership between B. Scattergood and O, 
Johnson, electrical engineers, 7, Cookridge-street, Leeds, has been 
dissolved by mutual consent, 

Edinburgh.—At the last meeting of the Town Council the Light- 
ing Commitee recommended the erection of 120 elestric are lamps to 
be placed on tramway routes and a“jacent streets so far as theze are 
suitable, and that the remaining fli-fl ime gas lamps in the city should 
be eonvertsd into 24 cubic feet inverted incandescent gas lamps, the 
cost of the lanterns being spread over a period of three years, 


Fire, —Under the City Fire Icquests Ast Dr, F. J. Waldo held an 
ing vry on Wednesday as to a fire which broke out on the 5rd inst, at 
88, St. Andrew’s-hill, premises occupied by Messrs, Johnston and Oo,, 
bockbinders, It was admitted that, although smoking in the place 
was prohibited, the practice was ''winked at”; but chief suspicion 
for the fire fell upon a defective portion of the electric installation, 
and the jury eventually found that this caused the trouble, They 
recommended that the regulations as to the fixing of the apparatus 
should be according to the recommendations of the Iastitution of Elec- 
trical Engineers, and further found, after hearing fire brigade experts, 
that the provisions for exit of the employés was inadequate. This is 
not the first occasion when fire has been attributed to electricity, 
VE further inquiries have in many cases shifted the responsi« 

ility | | 


—— 
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Lowestoft.—At the Town Oouncil meeting it was reported that 
during the past month five new consumers, representing 274 8 e.p. 
lamps, had been connected to the mains. The engineer reported that 
he required a motor-generator for use at the station, and the tender 
of tne Orypto Electrical Oo., of 3, Tyers-gateway, Bermondsey-street, 
London, S.E., to supply same for the sum of £22 was accepted. 


Bursiem —The electrical engineer reports that the number of units 
generated during January was 14 338 and daring February 20,465, 
whilst the number of 8 c.p. lamps in use, exclusive of street-lighting, 
was 4,000 duriog January and 4,870 during February. The Town 
Council have agreed that the vice-chairman and electrical engineer 
bes ge terms with the Tanstall Council for the lighting of the Tanstall 

ark eb. | 


King's Lynn. — At the last meeting of the Town Council the 
following statement was submitted : Units generated, February, 1906, 
48 684 (1905, 44 760) ; total units sold to private consumers (light aud 
power), 25,657 (24,779); units sold at lighting rates, 15,795 (15,286) ; 
units sold at power rates, 7,861 (9,493) ; cost of fuel, stores, repairs, 
and wages at station, £122, 183, 5d, (£127. 12s, 10d.) ; cost per unit 
generated, 0:6059 (0:6844), 


Ielington, —The Lighting Committee report that, having regird to 
the very satisfactory results obtained with the '' Excello” flame lamp 
which was adopted by the Council for arc lighting in the Stroud 
Green-road and Newington Green districts, they were of opinion that 
the same type of lamp should be used in the extensions, and recom- 
mend that a contract be entered into with the Union Electric Co. 
for the supply of 25) lamps at a cost of £1,705. 


Glasgow.—Last week the members of the Dundee Iastitute of 
Evgineers journeyed to Glasgow and inspected the works of Messrs. J. 
and G. Weir, After being shown through the extensive establishment 
of the Messrs, Weir the party visited the Port Dundas electric 
and generating station, where they were received by Mr. Patterson, 
station engineer. The dynamos and turbines were examined with 
great interest. Over 50 members took part in the excursion, which 
was thoroughly er j»yed. 


Portsmouth,—The Local Government Board have sanctioned the 
borrowing by the Town Council of the sums of £16,262 and £2 253 
for the purpose of the municipal telephone system, but with regard to 
the proposal to borrow £1,467 for further works, comprising addi. 
tional junction lines to Gosport, Fareham, Oosham, and Emsworth, 
and the completion of the remaining section of the central switch- 
board, the Board are of opinion there was not sufficient evidence sub- 
mitted at the local inquiry to justify them in sanctioning the loan a 
the present time, 


Richmond (Surrey).—In connection with the applieat/'ons from 
the Telegraph Department of the General Poet Office for permission 
to erect telegraph poles in the borough, the Town Council considers 
the erection of them unsightly and seriously detrimental to the 
amenities of a residential town such as Rchmond, They have sent 
a communication to the Postmaster-General asking that in future all 
telephone and telegraph wires may be placed underground, and Mr, 
George Cave, K.O., M.P., has also been asked to interview the Post- 
master General on the subject, 


Windsor.—The Van Dyck Room at Windsor Castle has been made 
the sutject of an experiment in electric lighting which, if declared 
to be successful, is to be extended to other apartments, The two 
life-8iz3 canvases by this master which flink the mantelpiece have each 
been farnished with four clusters of incandescent lamps, two of which 
are inverted over the upper rim of the frame, while the others stand 
upon the marble tops of the cabinets which stand beneath the 
pictures, in the position of console tables, The lamps are concealed 
within gilt metal rfi-ctors of a shell design, and the distribution of 
the light has been secnred by a careful adjustment of optical lines, 
the result being a vivid and uniform illumination of the surfaces 
of the canvas, 


Weymouth —The HE'eetrieity Oommittee of the Council have 
reported & revenue account for the yesr ending March 31 last 
as follows: Income.—Private consumers. £2 223. 23, 51.; motors, 
ete., £219. 6s. 1d.; publie lighting £1 716, 4s. 8d.; other charges, 


£49. 7s 5d.; less bad debts, £14. 183, 2d.—total, £4,193. 28. 3d.; 
defi.ib, £609. Os. 2d. Total, $4,802. 23. 5d. Expenditure,—Genera-- 


tion— coal, £847, 11s, 7d.; oil, waste, water, ebte., £95. 4»; stores, 
£40 14s. 9d.; wages, £567. 12s. 1d.; buildings (repairs), £7. 153, 44. ; 
machinery (repairs), £72, 10s, 114,.— £1,431. 8s, 7d, Distribution— 
mains, repairs, and renewals, £29. 12s. 5d.; meters, £2, 14s. 8d; 
wages, £7. 7s, 10d.—£39, 14s. 9d, Public lamps—maintonance and 
repairs, £107. Is. 20.; wages, £169. 2s, 51.— 8276. 53. 7d. Manage- 
ment—sa'aries, £495. 93; stationery and printing, £61. 16s, lid; 
establishment charges, £53 Os. 1ld.; rents, rater, taxes, and 
insurance, £540. 175. 4d.— £1,151. 43, 2d. Unpaid bills at March 31, 
1906, £149. 11s, 11d.; less value of storesin hand, £110— £2,928 3s. 
Special charges—interest on overdrafo at bank, £1,633. 10s. ld.; 
interest at lian for loan, £99, 194, 10d.; sinking fund, ditto, 
£130. 93. 6d.—£1,865. 193. bd. Total, £4,802, 2s. 5d. 


Brighton,—In connection with the supply of electricity to 
Brighton churches on the time-switch system, the engineer and 
mansger (Mr, J. Christie) of the Oorporation’s undertaking has 
reported to the Lighting Committee in the following terms: *: Many 
of the churches which changed their supply to this arrangement have 
not kept to the letter of their agreement, and on numerous occasions 
each year, at the worst times for us, on account of social or some other 
special meetings held in the church, they have asked for and been 
granted the privilege of using their full demand during restricted 
hours, and this has come to be abused to such an extent that it is 
really giving churches an unfair advantage over other consumers, 
which,, owing to their large demand and short hours’ daily 


use, is not justified. The flat rate of 4d. per unit fairly 

meets the circumstances of their case, and is a reduction 
of at least 40 per cent. cn what they previously psid under 
the maximum demand system. Those churches who now ge} 
their supply for less than 4d, on the time switch use gas to a large 
extent in cor janccion with their electric light. If they used electricity 
entirely at a fist rate of 41, per unit for lighting and 14d, per unit for 
power for blowing tke organs, and made due allowance for the present 
cost of gas, they could then do all their lighting by electricity without 
seriously increasirg their present lighting bills, and have the advan- 
tage of good ventilation and fresh air with entire freedom from 
restriction as to demand or hours of use, The few churches which 
have entailed some outlay in altering their circuits should consider 
as a set-cff the enormous saving (in most cases many times the 
cast of such outlay) which -h-y effscted during these years which 
they bhava erj'yed an exceptionally low tariff. Iv was a mistake 
to have included lighting under the time-switch system, which was 
primarily intended to enccursge all-day use of motors for industrial 
purposes, and considering the small amount of hardship which the 
abolition of the time switch will cause to this class of consumer, 
I strongly advise that the resolution which has been passed by the 
Council be allowed to remain in force, If a concession to churcher, 
it can reasonably be argued that it should be extended to all classes 
of consumers, and if it is granted it will ultimately lead to great 
loss in revenue from any profitable consumers who are quite satisfied - 
with the price they pay under the maximum demand system of charg- 
ing. Oonsidering the high prices paid for coal in the South, 4d. for. 
lighting and 14d. for power without any restriction will compare most 
favourably with anything in the ccuntry, and if generally used at this. 
rate by churches the averege rate will probably come down to ód., 

which is considerably less than half they paid under the old conditions 
of charging some years ago." The Lighting Committes is recommend- 
ing that the alternative flit rate charge for electricity supplied for 
lighting purposes be reduced from 44, to 53. p'r unit in the cases of 
supply to churches and chapela. 


PROVISIONAL PATENTS, 1906 


APRIL 2. 
7836, Improvements in or relating to ignition systems of 
electrically-fired internal-combustion engines. The 
Electric Ignition Oompany, Limited, and Frederick Harold 
Hall, 24, Temple.row, Birmingham. 

7845. Arrangement of commutating poles for electric machines, 
Ole Sivert B-agatad, 146, Kriegatr., Karleruhe, Germany. 
Blind hand lantern with electric iucandescent lamp, 
Giacomo Augusto Bertalot, 109, Oonnaught-road, Cardiff, 

(Teofilo B»nino, T-aly,) 

Improvements in or connected with electrically-propelled 
railway vehicles or locomotives Joseph Alexander 
Pauton, 15, Warer-street, Liverpool, 

Improvements in processes for the production of voltaic 
strong current arcs. Harry Pauling, 79, Aagaburgerstr., 
B rli», Germany. (Complete specification. ) 

Improvements in dynamo-electric generators, Gottfried 
Luawig Max Dö wald and Jules Lecoche, 76, Crystal Palace- 
road, Dalwich, London, 

Improvements in dynamo-electric machines for rotation 
at high speeds. Egbert Moore Ting'ey, the Westing- 
house Patent Bureau, Westinghouse Bailding, Norfolka 
street, Strand, London. (Date applied for under Patents 
Act, 1901, April 10, 1905, being date of application in 
Uaited States,) (Complete specification.) 

Improvements in synchronising apparatus for altere 
nating - current dynamo - electric machines, Hugh 
Joseph M Mahan, the Westinghouse Patent Bureau, 
Westirnghe.use Building, Norfolk-street, Strand, London, 
(Dite applied for under Patents Act, 1901, April 10, 
1905, being date of application in United States.) (Oom- 
plete specification. ) 

Coupling for arc lampsand the like, 
The Crest, Kenley, Surrey. 

Improvements in electrolytic interrupters and method 
of operating same Herman Besser and Israel Cobe, 
40 Chareery-lane, London. (Complete specification, ) 

Improvements in electric time switches John Mesny 
Tourte] aud William Henry J. has, 1464, Queen Victoria: 
street, London, 

Improvements in dynamo-electric machines. Maurice 
Milch, 85, Oannon-street, London, (Dite applied for under 
Patents Act, 1901, April 3, 1905, being date of application 
in United S ates ) (Uomplete specification.) 

Improvements in connection with dynamo - electric 
machines James Yate Johnson, 47, Lincoln’s-inn-fields, 
London, (Felten und Guilleaume Lahmeyerwerke Akt,-Ges., 
Germany.) (Complete specification. ) 

7925. An improved switch for use with electric ignition 
systems for internal-combustion engines, Eric Hollo- 
coombe Onft, 70, Chancery-lane, London, 

Improvements relating te wireless telegraphic and 
telephonic systems. Simon Eisenstein, 7, Southampton- 
buuaings, London, (Complete specification.) 

Improvements in electric switches, Frederick Hagger 
Headley, 322, High Holborn, London, 


7849, 
7860. 
7869, 
7881, 


7889, 


7891, 


1909, Osear Schaefer, 


7915. 
7916. 


7919. 


7920, 


7942, 


7945, 
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7947, 


7961 


7968. 


7974 


4977. 


7897, 


7998, 


8002. 


8009, 


8017, 
8018. 
8024, 
8029. 
8031. 
8038, 


8039, 


8044, 


8078, 


8084. 


8139. 


8144, 


8168, 
8173, 
8174. 
8175. 


8182, 


8211, 


8219, 


Improvements in and relating to electromagnetic 
separators. William Blackmore, 18, Southampton-build- 
ing, London. 


APRIL 3, 


Improvements in and relating to dynamo - electric 
machines. Wilhelm Siebert, 50, Woodland road, Seaforth, 
rear Liverpool, 

Improvements in foldiug steps for tramway cars, 
Lambert, 41, Reform.street, Dundee. 

Improvements in protecting devices for the live rails 
of electric railways. Squie El's Lawson, 3, B own- 
street, Market.street, Manchester, 

An improvement in insulators. Norman Rhodes and John 
Rbod:s, 29, K ng-strest, Fenton, Stsffs. 

A combination of improved means, automatically starting, 
and driving gear of phonographs of any make or 
type, with one, two, or more record cylinders adminis- 
tering an electric current to the human body  ( harles 
Damon Yates and Arthur Edgar Albrow, 13, Charleston- 
street, Walworth, London. 

Telephone exchange system, Wallace Cranston Fairweather, 
65, Ohancery-lane, London. (Milo Gifford Kellogg, United 
States,) (Complete specification. ) 

Improvements in or relating to electric fittings for 
lamps, telephones, and the like. Arthur Sp. Viocent 
Burnaby, 9, Warwick-court, Gray’s-inn, London. (Complete 
Specification.) 

Improvements 
devices for 
receptacles. 
London. 


Improvements relating to the manufacture of metallic 
filaments for incandescent electric lamps. Charles 
Ancrew L'e, 24 Cievelaud-square, Hyde Park, London. 

Improvements in metallic vapour electric lamps. 
Oba'les Avdrew Lee, 24, Cleveland-square, Hyde Park, 
London. 

Improvements in electric switches or cut-outs, 
William Jefferson, 6, Lord-street, Liverpool, 

Improvements relating to trolley heads for electrical 
tramway systems, Garnet Bowen Holmes and Arthur 
Danscombe Allen, 6, Lord-streeb, Liverpool (Complete 
specification, ) 

Improvements in automatic railway signals. John 
Neumaier and George Louis Baldauf, 6, Lord-street, Liver- 
pool. (Complete specificatior.) 

Improvements in and relating to electro - capillary 
recording apparatus, Axl Orling, 4, Backingham 
House, 111, Tripity-road, Upper Tooting, London. 

Improvements relating to continuous electrolysis. 
Giovanni Rambaldini, 7, Southampton-buildings, London, 
(Date spplied for under Pateats Act, 1901, April 3, 1905, 
being date of application in Italy.) Complete specification. ) 

Improvements in repulsion electric motors.  Akt..Ges. 
Brown, Boveri und Oo., 46, Liccoln’s-inn-fields, London. 
(Date applied for under Patents Act, 1901, April 7, 1905. 
being date of application in Germany.) (Complete speci- 
fication. ) 

Improvements in continuous or alternating current 
electrical machines with commutating poles Enogel- 
bert Arnold, 47, L:ncolu'sinn.fields, London, (Complete 
épecification. ) 


John 


in or relating to electric indicating 
the water level in boilers and other 
Alfred Hacnflan, 111, Hatton - garden, 


Thomas 


ApRIL 4 


Electrolytic smelting of Jead sulphide ores. William 
Valentine and Anson Gardner Batts, 107, Jesmond road, 
Newcastle-on-Tyne, 

A new or improved method of and means for adjusting 
the height of electric lamps and the like Wal er 
Lucas Godfrey and Jacob Watkinson, 88, Chancery line, 
London, 

Improvements in apparatus relating to the raising and 
lowering of electric arc lamps. James Brockie, Birkbeck 
Bank-chambers, Southampton-buildings, London, (Complete 
specification. ) 

Improvements in or relating to microphones. 
Angelini, 111, Hatton-garden, London, 
tion.) | 

Improvements in and relating to telephone apparatus. 
Robert Bines, 46, Lincoln’s-inn-fields, London, (Complete 
specification.) 

Improvements in and relating to telephone apparatus. 
Robert Bines, 46, Lincoln's.inn.fields, London, (Uomplete 
epecification, ) 

Improvements in and relating to telephone apparatus. 
Robert Bines, 46, Lincoln’s-inn-fields, London, (Complete 
specification, ) 

Improvements in and relating to holders for incan- 
descent electric lamps. Frederick Percy Driver, 165, 
Queen Victoria-street, London. (Complete specification.) 

APRIL 5. 

An improvement in telephone circults. 

19, Oroxteth-grove, Liverpool. 


A new or improved electric lighting plant. Henry 
Plummer and Fred Burks, 55, Market-street, Manchester, 


Giuseppe 
(Complete specifica- 


Alfred Whalley, 


8238, Improvements in the manufacture of electric cables. 
Charles James Beaver and Ernest Alexander Olaremont, | 
4, Bloomsbury-rquare, London. 

Automatic switch for portable electric incandescent . 
lamps. Errst Lowenhe:z 65, Ohanvery-lane, London. 


Improvements in auxiliary pole facings on direct-current 
motors and dynamos. James Guthrie, 154, St. Vincent- 
street, Glasgow. 

Improved mechanical ears for carrying overhead trans- 
mission cables for electric traction purposes,  Hedley 
Quiver, 148, S:rand, London. 

APRIL 6, 

Wireless telephone, Francis Joseph McCarty, 60, 
Victoria-street, London. (Oomplete specification. ) 
Improvements in or relating to electric sterilising 

apparatus Albert Douilh+t 111, Hatton-girden, London, 
(Date spplied for under Patent: Act, 1901, April 10, 1905, 
being date of application in France,) (Complete specifica- 
. tion.) l 
Improvements in telegraphs for transmitting orders, 
.Si mens Bros, and Oo, Limited, snd Edouard Friedrich 
Hemaun Heinrich Lauckert, Birkbeck Bank - chambers, 
Southampton-buildings, London. (Comp'ete specification, ) 


8235, 


8243 


8255. 


8324, Queen 


8332. 


8340. 


$343, Improvements in or relating to X-ray tubes, Harry 
William Cox, 1A, Rosebery - avenue, London, (T. G. 
Beckett, Australia.) 

8345, Improvements in or relating to accumulators. Edgard 


De Ma'çıy, 111, Hatton-garden, Loadon. (Date applied for 
vnder Patents Act, 1901, Ja». 24, 1906, being date of 
application in France.) (Complete specification.) 

Improvements in and connected with electric capstans 
and the like, ` William Phillips Thomņ son, 6, Lord-street, | 
L'v-rpocl, (Socié:é Lyonnaise de Mécanique et d'Electricité, 
France ) 

Improvements in accumulator batteries, Accumulatoren- 
Fsbnk Akv.Ges., 46, Lincoln’s-inn-fields, London. (Date 
applied for under Patents Act, 1901, April 7, 1905, being - 
date of application in Germany.) (Complete specification, ) 

Improvements in electrical fittings for use in connection 
with lamp circuits on motorcars and other road 
vehicles. Ozcar Thomas Banks, 40, Chancery-lane, London. 

APRIL 7, | 

Electrical apparatus for transmitting signals, Charlas 
Salmon and Henry James Orefield, Faraday House, Erith, 
Kent. ` | 

An arrangement for indicating and recording per- 
manently the maximum demand for electrical energy 
on any circuit, William Walter Lackie, 154, Sb, Vincent- 
street, Glargow. 

Improvements relating to railway switch and signal 
apparatus, Ernest de Merindol Malar, the Westinghouse 
Patent Dareau, Westinghouse Building, Norfolk - street, 
Strand, London, : | : 

Improvements in controlling systems for electric motors, 
William Oooper, the Westinghouse Patent Bureau, Westing- 
house Building, Norfo!k street, Strand, London. (Date 
applied for under Patents Act, 1901, April 10, 1905, being 
date of application in United States.) (Complete specifica- 
tion, ) 

A new or improved portable apparatus for producing 
alternate current for medical purposes, Carl Wilhelm 
Kü:h«nmeister, 57, Chancery-lane, London. 

Improvements in electrical fuses and the like, William 
R ghter Comings, Wharnoliffe, Wimbledon Park, Surrey. 
Improvements in battery terminals for electrical 
purposes. Robert Napier Ounningkam, 56, Ludgate-hill, 

Louden, 

Improvements in and relating to dynamo - electric 
machines, Heary Ohtty, 18, Southampton - buildings, 
London, 

Improvements in brush-holders for electrical machines, 
Giorgio Finzi and Emilio Tallero, 7, Southampton-buildings, 
London. (Date applied for under Patents Act, 1901, April 8, - 
1905, being date of application in Italy.) (Complete speci- 
firatio».) 


8347. 
8352. 


8359, 


8371. 


8392, 
8401, 


8402. 


8412, 


8416, 


8426. 
8430. 


8434, 


COMPLETE SPECIFICATIONS ACCEPTED, 


To be published May 3. 
1905, 
7197. Electric current reversing switch, lamp socket, and 
plug combined. Rhodes, Perkins, and Biakey, 
7286, Electric motors and means for preventing sparking 


in same, Pfatischer, (Date applied for under Iaternational 
Oonventisr, April 7, 1924 ) 


12864, Variable-speed electric motors. Pfatischer. (Date 
applied for under International Convention, April 7, 
1901) (O.iginally included in No. 7285/05.) 

7842, Flexible armoured electric cables. Johnson and 
Paterson, . 

8080. Trolleys for electric railways, tramways, and the 
like, ini, 

Blackmore. 


8305, Electric wiring and controlling systems, 
8391, Electricity meters, Andrews, : 
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9479, Electric lighting of railway carriages and other 
| EE Electric and Ordnance Accessories Company and 
a 

11243. Electric arc lamps. British Thomson-Hcuston Company. 
(General Electric Company.) 

11344. Insulators for electric _ conductors, such as the live 
rails of electric traction systems. Redmayne, 

12431, Electrical phase indicators and other induction instru- 
ments, Field. 

13430. Coin-freed apparatus for the supply of gas, electricity, 
and the like, Tourtel, 

13577, Electric hoists, suitable for use on warships. Olark e, 
Chapman, ard Oo., and Walker. 


14345. Electric switches for use in connection with motor 
controllers and for analogous purposes, Electric and 
Ordnance Accersories Company, Hall, and Garner, 


16460, Automatic starter for electromotors, Jessen. 


16545, Electric arc lamps, Jones and Jandus Are Lamp and 
Hlectiic Oompany, 


18380. Telephone attachments, Wright. 
19712. Electric arc lamps, Blondel. 


20960. Non-reversing two-way running trolley pole for elec- 
trical traction. Quertier, 


22939. Electric control apparatus, Bacon. 


23662. Expanding terminal connection for electric cables and 
the like, Robinson, 


24183, Controller finger contact for electrical work.  Imcson, 
1906. 
2209. Trolleys or collectors for electricity. Leake 


2322. Shaft bearings, particularly applicable for dyname- 
electric machines, Justice, (Bullock Electric Maru. 
facturing Company.) 


COMPANIES' STOCK AND SHARE LIST. 


Name, zc Last price, 
Commercial and Industria),-- £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 8-É 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 00 1 .. 15/82-19/82 
British Insulated and Helsby Cables, Ord., 1-100,000...... 6 .. 64-7 
6 per cent. Cum. Pref., 1-100,000 ........... .... 5 .. 53-64 
—~— 44 per cent. Mortgage ‘Debentures .............. 100 .. 108. 106 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
noe ditio: PNE whee 100 .. 96-98 
British Westinghouse Elec. and Manuf. 6 per cent, Pref., 
215,001-375,000 rots coe xor hr dert me E 6S die wie ace o .. l2 
4 per cent. Mortgage Debenture Stock .......... 100 .. 80-85 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. i-lxd 
Non. Cum., 6 per cent, Pref. .................... P ca ae 
— —— 44 per cent. 1st Debenture Stock ................ 100 .. 97-99 
— —— 044 per cent. 2nd Debenture Stock................ 100 .. 84-86 
Callender's Gable, Dresd He ewan cc 100 .. 1085-1104 
OPOIBAEV. s Valoselces uw Pv Da dede PP IDIDEa ds o .. 104-114 
4 9 per Cont. Prof, ovs sedes vct epa sevens sa 5 .. 90$ 
Crompton and OO. T——————É On Ao 2-24 
9 per cent. Debentures................ eene 100 .. 95-98 p.c, 
Edison and Swan United, ** A" Shares, 1-99,261 .......... ó ..  l1l&l 
** A? Shares, 0L- 017, LO ies v 5 24-5 
——— 9 per cent. Debentures.............eee eene 100 90 95 
———— 4 per cent. Deb. Stock, Red. .................... 100 86 88 
Electric Construction, Nos. 1 to LT, WOO is is sv hera e ss 2 .. 9/16-13/16 
— —— 7 per cent. Cumulative Pref. ...............Luuu. E d 2-24 
4 per cent. Perp. 1st Mort Deb. ................ 100 .. 93-92. 


Ferranti Limited, ò per cent. lst Mort. Deb. Stock, Red. 100 .. 90-95 
General Eiectric Company (1900), 5 per cent. Cum. Pref. . l0 45 93 9£ 


4 per cent. lst Mort. Deb. Stock ................ . 100 .. 94 98 
W. T. Henley's Telegraph Works, Ordinary .............. 5 .. 124518 
— —— 44 per cent. Preference............. cece cee ene 6 .. 54-58 
45 per cent. Debentures .................. eese 100 .. 109-111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 174184 
—— —— 4 per cent. Debentures......... esee eee eee 100 .. 992-102 
Parker, Thos., Limited, Ordinary ........................ 10 .. 10-104 
Telegraph Construction and Maintenance................ 18 .. 35-35 
5 per cent, Bonds ........ccccceccescccsumecsers 100 .. 101-108 
Eleetrie Lighting and Supply.— 
Boum and Poole, Ordinary .................. ee 10 .. 11-12 
44 per cent. Cum. Pref., 7. 501-15,000 ............ 10 .. 104-103 
6 per cent. Cum. Second Pref., 15, 001-22,500 .... 10 .. 11-12 
44 per cent. Debenture Stock, "Red......... Bv raus 100 ..  1C6-1C8 
romley (Kent) Electric Light and Power Co. ....... o .. 54-58 xd 
44 per cent. 1st Debenture Stock, Red. .......... 100 .. 103-106 
Brompton and Kensington, Ordinary ............... ses D. es 84 9i 
7 per cent. Preference icio M uregade panis cd ardua 5 we 84 94 
Calcutta Electric ERA Corp., Ordinary, Nos. 1-60,000 . De ss 94-98 
Nos. 60,001-80,000 2... cee eee cece eee eres Dee 9-94 
Cambridge Electric Supply Company, £10 0rd. — ........ 8 .. 312415, 


Central Electric Supply, 4 per cent, Guar. Deb. Stock .... 100 .. 108-105 
phare Cross, West End, and City Electric Supply, Ord., 


BU, 000. ooestesod das etostutaut ic: wate wena DT ebat o .. 4-5 
44 per cent. Cum. Pref., 1-80,000 ................ D. ras 43-04 
——— 4 per cent. Debenture Stock, Red. .............. 100 .. 101-105 
* City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 65 .. 44 
—— ditto (1905) 40,001-80,000.......... [E 4-44 
Chelsea Electricity Supply ................. eene o .. 5458 
44 percent. Debentures .............. eene 100 .. 107-109 
City of London, Ordinary................ eee enne nn 10 .. 10:114 
6 per cent. Cumulative Pref......... "— 10 .. 15-14 
5 per cent. Debenture Stock .................... 100 .. 123-126 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 .. 10'-103 
County of London Electric Supply, Ordinary Quat d e eed i es 8-9 xd 
6 per cent. Cum. Prof, .... cc cc esac ec ccessenececs eo 1144 
44 per cent. Debentures Prov, Gers. All pd. Rd. 100 .. 109-11 
44 per cent. 2nd Debentures Prov. Certs. ........ 100 .. 101-103 
Edmundsons' Electricity Corporation, Ordinary,1-50,000.. 5 .. 83-4) 
6 per cent, Cum. Pref, .............. eese eene NET 5-5; 
44 per cent. First Mort, Deb, .................. 100 103-106 


Electric Lt. & Traction Co. of Anat, ,6p.c. Cm. Pf., 1-30,000 5 — 24-8 
—— 0 per cent, Debenture Stock, Reus uses nessa 100 e 88-92 


Name, Eom Last price 

i £ £ 
Folkestone Electric Supply, Ord, Nos, 1-10,000 ....... EN QE MER xd 

44 per cent. First Deb, Stock, Red. .............- 100 101-104 

Havana Electricity, 1-15,000 .......... eee 10 7$ 82 

Hove Electric Lighting, Ord., 1-13,000 .... .. .....--- 5 85-82 xd 

Isle of Wight Elec Lt. and Pwr. En pe. Db. Stk. Red. .. 100 .. 100-108 

Kalgoorlie Electric Power and Lighting, 6 per cent. Cum. 

Proh. 1150/0000. i oie ica esee un Opp EE UM d Db cas £l 
Kensington & Knigh: isbridge Elec. Lt., Ord., 1-21,000 . 5 94-104 
Kensington and Knightsbridge and N otting Hill, 4° per 

cent, Debenture Stock Red. .....cc ccc ceeesceeeececs 100 101-103 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 
London Electric, Ordinary ...........cccececcececccncecs 3 4-25 

D per cent: PPIel-oce oss wend seeriana e Tei 5 5-54 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 98-:01 

Metropolitan Ordinary, '00,001-300,000 .. .......... ees 5 84 94 
44 per cent. Hirst Mortgage Debenture Stock.... 100 110-114 
44 per cent, Cum. Pref. ............. enne 5 Og CB 
54 D per cent. Mortgage Debenture, ma siren E EO :100 95 97 

Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. . — 101-108 p.c 

Newcastle-upon-Tyne Electric Supply, Ordinary, 1- 57, 00 5 73 9X 
do., 57,0. 0-75,000 o eos Ca a EO CE OPI RS SE e pA 5 8-24 
5 per cent. Pref., FOROS sarasi er crece Ck ane 5 6 64 
do., 57,0:0-75,0 DUO ares ee acu ha connec CA 5 61-64 

Notting Hill Electric Lighting ee ee NDERIT i 15.14 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg. ). 97-99 

Oxford Electric, Ordinary, 1-96 and 40-14,310 ............ 65 7 
4 per cent, Debenture Stock .................... 100 99 101 

Royal Electrical pone ny of Montreal, 44 per cent. First 

Shares Mortgage Debentures  ................ «e 100 93-102 
Smithfield Markets Electric Supply, Ord. 1-12,000 ...... 5 ei 23 

—— 4 per cent. Debenture Stock ............ cece eens 100 76 70 
South London, Ordinary .............c cece cece eee cence 5 5-34 
South Metropolitan Electric Light and Power, Ord. ...... 1 ii 

——— 7 per cent. Cum, Pref. ........... eee 1 14-12 

44 per cent. 1st Mort. Deb......... cese 100 105-106 
Ditto, PUNO TOOT: Le ces evo xac or AO Re Rd — — 

St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 9 10 

—— 7 per cent. Pref... .... ccc c cece cece ce scececeens 5 7-3 

54 per cent, Deb. ..........ue eese nh 100 £6 98 

Urban Electric Supply Co., Or-inary, 8-30-007 ........... 5 Qs 43 
5 per cent. Cumulative Preference, 50,001-80,000 5 4 13/:6 ^ 1.16 

Westminster, Ordinary ................ cece een. rn 5 94 104 

——— 5 per cent. Cum. Pref., 110,101-138.251 .......... 5 5 5/ 6-5 9/16 

Electric Tramways.— 

Anglo-Argentine, 54 per cent. Cum. Pref., 1-260,007 ...... 5 02-61 
OVS qoecovoness aded  ecov ed Cie reda s Cate d 5 88-82 xd 
Permanent 6 per cent. Debenture Stock, ee . 100 141-144 

‘Auckland Elec. Trams., 5 p.c. 1st Mor. Deb. Stk., "Red. . 100 104-106 

Barcelona Tramways, Ord., 1-20,000 csi cae aha: Puvsieipd quads 10 ; 

5 per cent. Cum. Pref, Shares, 1-10,000 .......... 10 
5 per cent. Deb., Red., 1-600 ................ Le 100 = 

——— 44 per cent. Red Deb. Stock... ........ sse 100 .. — 

Bath Elec. Tramways: Ld., Pref. Ord. Shs., 75,001-150,606., 1 .. 15/16-1 1/16 
5 per cent. Cum. Pref, Shares, 1- 59, 894 .......... 1 15/16-1 1/16 

Blackpool and Fleetwood Tramroad .................... 10 188 133 

Brisbane Tramway Invest., Ord., 1-75,000 ................ 5 g-14 
5 per cent. .Cum, Pref., Nos. | 1-75,000 a e eer p 5 3-48 
44 per cent. Deb. Stk., ' Red., Prov Certs. all pd.. 100 95-90 

British Columbia Electric Railway Co., Ord. Def. ........ 100 120-125 

Id; PIOb-. sous asia ceu Vase eR es IS E ONCE 100 11"-115 
5 per cent. Cum. Perpetual Pref. Stock.......... 100 107-110 

—— —— 4, per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 RUN ane p.c xd 
44 per cent. Vancouver Power Deb........... s... 100 -105 

British Electric Traction, Ord. 1-500,000 & 60,001-90,000 .. 10 Br 
6 per cent. Cm. Pf., 50,001- 60, ODD Sea eam pad ies 10 9.94 

——- 5 per cent. Perpetual Debenture Stock  ........ 100 111-114 

44 per cent. 2nd Deb. Stock ..........seeceeeecees 100 .. 964-984 

Buenos Ayres and Belgrano Trams................. eese 5 53-33 xd 

——— “A” 6 per cent, Cm, Pf., 1-40,000................ 5 14-64 xd 

' B? 6 per cent. Cm. Pf., 1-27,500............- e -- 5 98 % xd 
9 per cent. Deb. Stock, Red. ............... ene 100 ..  1€6 108 
Prov. Cert., all paid 4. eveksesestepxaadu ves 100 102-105 

Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .... 100 .. 101-103 

Calcutta Tramways, 1-102,268 ............ cessere 5 938/1697'16 xd 
44 per cent. 1st Deb. Stock, Red. ................ 100 .. 106108 

Cape Electric Tramways, Nos. 1-480,000 .............00ece 1 8£ 

City of Birmingham Tramways, 5 per cent, Cum. Pref. .... 5 5 54 xd 
4 per cent. 1st Mortgage Deb., 1-3000 (1917) ...... 100 100- v3 xd 

Colombo Electric Tramways and Lighting, 5 per cent, 1st 

Mortgage Debenture Stock, Red. .................... 100 102-104 
Cork Electric Tramway ee Lighting Co., Ordinary ...... 10 .. 139-143 

— —— 6 per cent. Cum. Pref, .............. eene enne 10 .. 194154 

4 per cent. Debentures pues Pan dax sida viai: 100 : 101-105 

Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 133-143 

—— ô per cent. Pref., Nos. within 1- OO O 0 sco Grasrewcecdlers 10 144-154 

ő per cent. Mort. Debs., 1-3,000 Red. ...... cess 100 94-97 

Imperial Tramways, Ordinary .................. esee eee all 18-18 
6 per cent. Cum. Pref. .............e cece nnn all 14-144 
4, per cent. Deb. Stock ....... 0... ccc cece ee cece 100 108-11C 

Isle of Thanet Electric poe da and Lighting, 5 per c. 

Cum. Pref.. Nos. 50,001-60,000 ..........seeeeeee eene al-23 

—— 4per cent. 1st Mt. Db. Stock, Red. .............. 100 89-85 

Kidderminster and District Lighting and Traction, Pref.. ES 8.81 

London United Trys. (1901), 5 per cent. Cum. Pref......... 10 94 10 
4 per cent. 1st Mt. Db. Stock, Red, .............. 100 95 98 

Madras Elec. Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 100 105-106 

Metropolitan Elec. Trams., Defd., 1,000,001-1 ,514, 016 . 1 5/32- gina 

——— 9 per cent. Cum. Pref., 500, 001-1 1,000, 000. ......rse 1 £l 

44 per cent. Deb. Stock, Bedsits na 100 1u8-105 

Milwaukee Electric Rail and Light, 5 per cent. 30-yr Cons. 

Mort. Bonds, 1926, 1-5,500 and 7,001-8,000............ $1,000 .. 107-111 
Montreal Street Rail., Sterling o'per cent. (Mort.) Deb., 

D. 1:00 boa titan Sarwan wr UPC Y QOVR eds rena bbs newness 101-105 

—— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 102-104 

New General Traction, 6 per cent. ‘Cum. Pref., 1-10,000 and 

ót 001-74; O00 aie 5 riuva vu o RUE tx eH Baie ew y e is 3-14 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10-3 12 

5 per cent. Cum. Pref. .......s.sssseeecececeeeee 10 .. 83-91 

Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 105-108 

Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 .. 8-9 xd 

9 per cent, Cum. Pref., 1-20,000 «upra cert ide oo at 9-94 
44 per cent. Debenture Stock ......... esee e eee. 100 .. 103-106 
South Lancashire Electric Traction and Power Company— 
200,000 Ordinary eser es ooo eu amer ers n as - 1 
£101, 132 6 per cent. Preference .................. L.X 1 
—— £597,170 44 per cent. Debenture Stock........ 100 p.c, .. 100pc 

Electric Railways.— 

Central London, Ordinary ...........ccccecccccccccccces .. 100 m 91-95 
4 per cent. Hes a RM Cua eV amie medio cR RR YO CK 100 .. 101-102 

——— TOO eius qx rC HE EE RN CIE KA 108 = 82-89 
——— 4 p. c, Deb. Stock rov. Script Certs., fully paid). 1 = 110-112 
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Name. Amount 


Amount 
paid. Last price. Name, paid, Last price 
e 
City and South London, Consolidated Ordinary .......... 100 41-43 Telephones.— £ £ 
—— — 4 per cent. Debenture Stock ................. e. 100 106-109 ; 
5 per cent. Pref. Stock ’O1........ cece cae eee eee 100 120-123 National Telephone, Preferred........... eee 100 109-111 
pecias v » i UU cci ew ERARE 100 115-118 Deferred Stock .....esssesesorsseesseseseserereee 100 110-112 
——— $3 js s NO Tiss ix madame ie ore ieee 100 113-116 —— 6 per cent. Cum, First Pref............. eere 10 12-14 
Liverpool Overhead, 5 per cent. Pref. .................... 10 10-104 6 per cent. Cum. Second Pref................ e 10 105-125 
——C— Ordinary, 1-50,000..........eccececccccssecscececs 10 33-44 ——— 5 per cent. Non, Cum. Third Pref............... 5 ois 
— —— 4 per cent. Mortgage Debentures, Red., 1-1,700., — 98-99 —— — 34 per cent. Deb. Stock, Red. .............. «ee 100 99-101 
Underground Electric Railways of London, 5 per cent. 4 per cent. Deb. Stock, Red. ............ eee 100 105-109 
Profit-Sharing Secured Notes .............. eee — 38-100 Oriental Telephone and Electric Company ............ e. 1 1-12 
Waterloo and City, Ordinary ............ een 100 101-104 6 per cent. Cum Pref. ......... eene ore 1 14-18 


z re eei EE 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. | 
FER E a te tea ee a a Me Mite 


Miles of 
Traffic Ret f A e 
ra ped ed or ise of single track Accounts for past year Cost 
Line open. — per 
poc Tierra Hoc per à ey 
| Current Total | Passengers | Gar miles | Pas- ar e of ; mile. 
Buding: 3995 1905, | Week. year. 1905. | 1904. | Ending receipts! carried. run. eager mile, | track. | 
£ £ £ £ £ d. d. £ d. 
Aberdeen Corporation .......... April:4 1,149 4\7n| 254 | 202| May 5l 64,071 | 15,530,351 | 1,379,723 |098 1114 | 2,512 | 6749 
Ayr Corporation .......... eee "E 205 = 8 8 „ 15| 14,328 | 3,316,380 353,945 |1 5830 | 5'16 
Baker Street and WaterlooRy...| ,, 1! -— = " = = x 22 I = a 23 
Barking Corporation............ — — — — 133| — = = a = om ame 
Birkenhead Corporation ........ » 19 1,022 | + 189 — 2353| 234 | March 51 55,025 | 11,145,531 | 1,509,908 2,338b| 6°03 
Birmingham Corporation ...... » u 357 — 2 2 » Ol] 17,133 | 4,709,798 266,526 8,866 | — 
Blackburn Corporation ........ am = — — 24 | 24 , 25 48,875 | 8,661,720 | 986,953 2,056 | 7°44 
Blackpool Corporation .......... — = — — 174 | 17i „ 5l = _ ren En u- 
Blackpool-Fleetwood Trams..... E. 244 -— 161 | 163 Dec. 3L| 31,846 | 2,325,677 | 579,264 — | 7-27 
Bolton Corporation ......-+-++: » 15 1,826 | 41,063] + 715 | 40 | 38 | March 31| 95,766 | 20,205,196 | 2,161,130 2,394 | 6°14 
Bournemouth Corporation ...... » il 931 | + + 487 |1682|1682| ,, 31| 55,276 | 10,058,288 | 1,121,623 3,226 | 7-18 
Bradford Corporation ........-- » T 5,932 | + = 96 17 4  3l(23C,085 | 47,108,000 | 5,053,392 2,596 | — 
Brighton Corporation .....-s1--/ s 15 879 | + + 2l7| 9 9 „ 91) 50,559 | 11,321,160 | 1152,828 . ,914-8| 8:014 
Bristol Tramway Company eig » 13 4,607 | + — 514 | 514 | Dec. 51259,799 | 45,512,575 | 6,127,135 — — 
Burnley Corporation ...:.:....-- » 14 1,058 | + — 10 60 | 10°60 | March 5t} — — — 2,768 | 818 
Burton Corporation ..........-- js. 15 802 | + — 82| 8p 8| , 31) 17,950 | 3,878,269 | 454,082 2,068 | 6776 
Cardiff Corporation... o» 1,897 | + — 370 | 264) — » 51112,209 | 24,134,363 | 2,770,049 3,782 | 9°44 
Carlisle Tramways Company ....|Mar. 24 4s | — |+ 159 | 85| 85| Dec. 31| 10,713 | 2,935,002 | 359,756 — | 518 
Central London Railway ........ Aprill4 6,761 | -1,071) — 4,155 | 6 6 »» 91/347,588 | 44,875,547 | 1,281,214 57,951 |35:80 
Qiby and South London Railway.) ,, 15 2,759 | — 435] + 3 64 | 64 ge OL ms = TR ES un 
Qolehester Corporation ........ = ex = = 7 7 a | = im P 
Cork E. T. and L| Company ....| , 1 451 | — 12| 154) 154 » $1, 24,895 | 5,814,576 | 882,256 — | 468 
Darwen Corporation .......:3.--] 4, 1$ 225 | + = 723| 723| March 31| — E ae s i 
Dover Corporation...... Ursa es — = z= 44 44 „ 31| 11,250 | 2,853,200 284,343 2,500 ee! 
Dublin and Lucan Electric Ry... | ,, 13 103 | + - 622h} 64| 63 Dec. 3 | 6,358 402,511 110,738 942 | 7:88 
Dublin U. T. ern » 18 4,620 | — + 1,296 | 47 46 4 311267,489 50,050,949 | 7,077,572 6,691 | 555 
Dundee City Tramways . ..+--| » 925 | + + 4,169 | 23 | 25 May 15| 44,695 | 11,641,525 | 933,006 1,943 | 715 
Rast Ham Corporation.....+....| » (50 | + -— 25 | 25 | March 31| 36,652 | 13,689,658 | 863,816 2,994 | 6-79 
Glasgow Corporation... .....- 4, 16,064 | 41,880 | 4 47,735^| 1443 | 143 May 517756,480 |195,767,519 |17,945,595 — — 
Gloucester Corporation ........ Mar. #1 262 |— 49| + 1,147 9 54 Z a e zu Es = 
Halifax Corporation ............{Aprilll 1218 | + — 83 | 354| 33 | March 31| 74,019 | 17,849,642 | 1,540,707 2,085 | 8°56 
Huddersfield Corporation ......| ,, 1,223 | + — 35 | 35 „31| 69,938 | 12,838,150 | 1,666,262 1,923 | — 
Hull Corpotation .sssssssssss:] y 2,08) | + 288| - M3 | 27 26 »  $1(12,051 | 27,102,921 | 2,910,698 — | 542 
Lford Üorporstion .............. — — a — | 1% 3. NM les = we — I 
Ilkeston Corporation........:...| 4, 107 | + EN _ 9 -" — Pr o" 8H _ 
Kirkcaldy Corporation ..... E 240 | — -— 7À | 74| May 16) 12,201 | 5,632,855 432,536 — | 7649 
Leeds Corporation .......+..+..- n 5,442 | + 80}| + 1,251 | 89 | 89 | March 25/298,255 | 64,225,656 | 7,121,038 3,351 | — 
Leicester Corporation ease aid ieee’ — m — — 42 BT Dec. 81 26,011 12,039,252 1,229,507 = 4:82 
Liverpool Corporation ..........| 4; 10,391 | + 220| + 4,555 | 103 | 108 », 311547,625 |116,642,663 [12,166,419 = We 
Liverpool Overhead Railway ....| ,, 1,533 | — 154| - 1,404) 657| 6:57| June 30} 81,302 | 11,171,865 | 1,024,275 = = 
London County Council ........ 5 13,405 | 42,0135) + 20:9 | — | — = z EN " " EN 
Lowestoft Corporation .......... = — = — 6 | 5| Sept. 30) 14,511 | 3,128,867 | 359,435 2.638 | 6:48 
Maidstone Corporation ........ " 105 | — - 4) 2| 2| -— | 4,740 | 850,121 | 112,227 2,370 | — 
Manchester Corporation ........ — — = 149 | 1314 | March 31/631,956 |126,900,875 114,123,124 4.299 | 6:99 
Metropolitan District Railway..! ,, 7,202 | — + 5,965 | 24 = ox a ee 6d = ne 
Metropolitan Railway .....-....| ,, 18| 15,15) | 17,460 | 2,301) ~ 6,45 | TOj*| — os _ = = n 
Nelson Corporation ............ » 14| 196 u9 i+ i" — — 23 " 1,992,647 | 206,358 . 9,239 | — 
Newcastle-on-Tyne Corporation.  ,, 14| 4,048 | 3,614 | + 40+) — $25 | 50 45 $i 43,069,934 | 4,326,152 10-98 | 5,957 | 7-01 
Newport (Mon.) Corporation....| ,, 14 664 58} |+ 80\+4+ 119 | 32 32 - _ " = = _ 
Oldham Corporation ...........- Mar.ll| 1,536 | 1,378 | + 198, 418,001 | — 34 " 13,466,245 | 1,504,740 1045 | 1,886 | — 
Portsmouth Corporation........| — — — = — — | 29 $i 19,625,329 197,499 11°63 — — 
Reading Corporation............ — — = = — | $55 T — —. — e m 
Rochdale Corporation .......... — — — 65 | 4b » 2,837,110 386,547 9:24 | 1,102 | 7°92 
Rotherham Corporation ........ — s= - — = 1] 8 fe 5.251.472 | 595,054 953 | 2612 | 7-49 
Salford Corporation ............ Aprilló| 5,515 | 3,986 | 1,929 | + 1,025 | 703 | — M $9,215,560 | 4,884,590 | 1:28 10:28 — = 
Scarborough Tramways Co. c uu m i B 44 ao ie m uo u = 
Sheffield Corporation .......... 4 18) 5,255 | 4,548 |+ 707| + 936 | 653 | 524 * 65952285 | 6,049899 | «905 | 9543| 3 647 
Southampton Corporation ...... Mar. 31} 531 | £45 | + 285|) — — | 18 i 929772 | 1108,69 |127 [1102 005 aH 
Southend-on-Sea Corporation....| ,, 28 224 257 |— 33| + 1,063 | — g i x = mI " N 
Stockport Corporation .......... April 6 8.8 4€8 | + 370| 412,055 | .— 104 a _ _ = t — — 
Sunderland Corporation ........ » 8) 1,392) 1,470 j- 8| — 20 | 20 7 15,364,463 | 1,495,685 |10001|036 | — | 6-3? 
Swindon Corporation .......... » H| 181] 169|+ lj. — — | B| , 1315.757 | 102,71 |087 |1153 | 1,371 | + 
Wallasey UDO FecseRAVARdoa Ee 2e 14 771 687 + €4 + 112 11°85 | 105 3 7.412 881 778-851 1°30 11:94 i 
Warrington Corporation ........ Mar. 29 532 $16 | + 16] + 1,247 y os K 4418.225 403363 ho cte 5,271 l E 
West Ham Corporation ........ Aprill2 | 2288 | 1,094 | +1,194| + 2,141 | 46 | 862 m 15,775,742 | 1,237,165 — — í 
Wolverhampton Corporation ....) ,, Zr eec ws ve deescp WES uu 7,660,786 | 809,508 | —  |10'898 


* Including steam brains, tAnd 98 miles of Interlacing track, « Train miia, 


Per mile of single track. 


h Half-year'a figures, 


The International Association for Testing 
Materials.—Io is arranged that this association, which 
holds its congresses about every three years in industrial 
centres in various countries, shall this year meet in the 
Academy of Science at Brussels, from Sept. 3 to 8. The 
King of the Belgians accords the congress his patronage, while 
Prince Albert of Belgiam will be one of the honorary 
presidenta, as also will the Ministers of Finance, Railways, 
War, and Trade, and the Mayor of Brussels. The pro- 
gramme of excursions includes visits to the harbour works 
at Brussels and at Antwerp, the steelworks of the John 
Cockerill Company at Seraing, the arsenal at Mechlin, and 
the harbour works at Zeebruge. Among the papers to be 
read will be one on the “ Industries of Belgium," by Baron 
E. de Laveleye and M. Camerman. It is expected that a 
considerable number of members and delegates from this 
country will be present at the congress, Mr. J. E. Stead, 


F.R S, Middlesbrough, is the English secretary of this 
institution, 


Manchester Section,—At the annual general meeting, 
held on the 10th inst, the following new officers were 
elected : Chairman, Mr. T. L. Miller; vice-chairman, Mr. 
M. B. Field; hon. sec, Mr. H W. Wilson. Committee: 
Dr. Bowman, Mr. A. A. Day, Mr. J. Frith, Dr. Hopkinson, 
Mr. A. Bromley Holmes, Mr. M. B. Mountain, Mr. P. A. 
Ramage, Dr. Rhodes, Prof. Schuster, Mr. M. Walker, Mr. 
S. J. Watson, and Mr. A. P. Wood. Mr. L. Andrews was 
also elected on the committee, but resigned the post, The 
annual report showed a total membership of 769. Ia 
proposing a vote of thanks to the retiring chairman, Mr. 
Miller stated that Mr. Pearce had not missed a meeting 
during his term of office, A special vote of thanks was 
passed to Mr. P. A. Ramage, who retired from the hon. 
secretaryship after four years of hard work in that position. 
In replying, Mr. Ramage mentioned that his assistant, Mr. 
Green, had been responsible for much of the success in 
connection with the duties of his office. After the meeting, 
à paper was read by Mr. H. C. Crews on * Lifts and 
Hoists,” and a discussion ensued. 


Trade Marks in  Australia.—The Australian 
Commonwealth Trade Mark Act came into force on 
April 27 last. The table of fees had not been issued at 
the date of our advices, but we now learn that the stamp 
duties are double those under the new English law. The 
trade-mark law extends to the whole Commonwealth, and 
any trade mark already registered in any of the States of 
Australia can be extended to the whole of Australia unless 
previously applied for In any other State by another party. 
In nearly all other points which concern an English trade- 
mark owner the Australian law is a copy of the new 
English law, with the exception, of course, that Australian 
persons, law officers, and courts are substituted for English 
ones, As (subject to extremely strong proof of superior 
Tight by another party) the first applicant will be considered 
the rightful owner of the trade mark—and in other countries 
noted Eoglish firms have lost valuable trade marks through 
others registering their marks first—it is very desirable that 
all English firms wishing to have their trade marks regis- 
tered in Australia should apply promptly. 


Underground Ventilation.—The ventilation of the 
underground electric railway roads is à questlon of great 
concern to Londoners who have to make use of the rall- 
ways running in the various subways. These are far from 
free from those noxious odours which are banefal to health 
. and render travelling so uncomfortable. New York is 
faced with the same problem, but there are indications that 


the problem in that city will be dealt with seriously, The 
chief engineer of the Rapid Transit Commission has 
suggested three ways of cooling the subways on the New 
York Interborough by artificial means. These are : evapora- 
tion of water, refrigeration, the absorption of heat by 
disposing relatively cool water throughout the subway. 
Before any of these methods can be definitely chosen, 


experlments will have to be made in the summer. The 
engineer says that to materially improve the conditions the 
air must be renewed more frequently than at present 
throughout the whole subway, and at the same time 
recourse must be had to some method of cooling it, It is 
proposed to introduce a system of automatic valves. The 
movement of these automatic valves will be dependent 
upon the movement of the trains, because the rushing of 
trains increase the air pressure in the subway, and thereby 
cause the valves to open, as soon as a train has passed a 
valve, the latter will close itself. 


Support for Osmium Filaments.—Osmium fila- 
ments for incandescent electric lamps when brought to a 
dazzling white heat are quite flexible, so that if brought 
into a horizontal or inclined position they tend to droop or 
sag by their own weight. Moreover, owing to the relatively 
high specific gravity of osmium and a certain degree of 
brittleness inherent in the filaments, the latter are par- 
ticularly liable to be broken during transportation, the 
lamps being of necessity frequently exposed to more or less 
violent shocks and jars. To obviate these disadvantages 
and dangers, it is desirable to provide the osmium filament 
with a suitable support or supports, suitably disposed 
within the lamp bulb, so as to maintain the filament against 
excessive fiexare or vibration under the varying conditions 
of use of the lamp and the vicissitudes of shipment and of 
handling. Ina patent recently issued in the United States 
to Mr. C. A. von Welsbach it is stated that a satisfactory 
material for the support of osmium filaments is found in an 
intimate mixture of about ten parts of pure thor oxide and . 
about one part of magnesia. These oxides are mixed in a 
powdered form, and used with a viscous bindiag material, 
consisting of a solution of sugar. "The paste thus produced 
is shaped into filaments which are dried and subsequently 
burned in free air until all the organie substance is cone 
sumed. Finally, they are subjected to a very high tempera- 
ture until the particles are sintered together. The support 
is non-adherent to incandescent osmium, and is chemically 
indifferent thereto. 

Electrical Enterprise —How best to advance the 
sale of electrical current is a problem which exercises all the 
ingenuity and resource of electrical engineers and central. 
station managers. For it is a trait, characteristic of the 
Englishman, that he is not too prone to change, and the 
task of persuading him that electricity is a “commodity ’ 
(or force) which is an improved adaptation upon other 
means of lighting, heating, and driving, also a factor 
which makes for cleanliness and economy, is, in consequence, 
no light matter. It says much, therefore, for the business 
enterprise and resource of the technical man that electricity 
should have made such rapid headway, and have secured 
for his supply corporation or company a large clientèle 
Prominent among purveyors of electrical energy stands the 
West Ham Corporation, the electricity department of which 
have undertaken the publication of a quarterly journal, with 
a view to encouraging the use of electricity in the borough. 
The first number of the West Ham Electrical Bulletin 
appears this month, and contains a good deal of iuforma- 
tilon, which will be read with interest by those for whom it 
is intended. There appears also a short biographical sketch 
and portrait of the chairman of the Electric Lighting and 
Tramways Committee (Alderman H. W. Littler), and a 
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number of illustrations showing the use of electrical 
machinery. While on this subject we might mention the 
receipt of the first number of the National Telephone Journal, 
^ which is published by the “staff for the staff" of that 
organisation. Amongst articles included in the first number 
are: “Stationery Supplies,” by Mr. Ernest E. Ironside ; 
“Municipal Competition”; ‘New Instruments for Old," 
by Mr. Charles E. Fenton. 


Electrical Power in Steelworks,—Lecturing before 
the Sheffield Society of Eagineers and Matallurgists on 
Monday, Mr. Kenneth R, Stuart went fully into the use of 
electrical power in iron and steel works, with special 
reference to its application to rolling-mills, He gave par- 
ticulars of the electrically-driven rolls at the Renischeid 
Steelworks, and sald the results showed that the cost of 
operating the mill by electricity was half that of the 
former direct steam drive. He advocated the use of con- 
tinuous-current motors for rolling-mills of large size, where 
the rolls were required to reverse, and where speed 
regulation within wide limits was necessary, and was in 
favour of high-tension plants. It would generally be found 
ia this country, he said, that motors to drive rolling-mills 
had been installed to work at a pressure not exceeding 
500 volts. The question of taking electricity at high 
. voltage had perhaps been gone into more thoroughly on 
the Continent, and there were many examples where such 
motors were running off a circuit of several thousand volts. 
There was in Sheffield at the present time a motor with an 
output of 80 h.p. running with current supplied by the 
Sheffield electric supply department at a pressure of 
2,000 volts, and another would shortly be working at the 
same pressure. A high-tension plant was as easy to handle 
as one for 200 or 400 volte, and, with the very efficient 
apparatus which was provided, was quite as safe. Owners 
of rolling-mills would find it mors advantageous to drive 
their mills by steam-driven electrical plant than direct by 
steam, and, in many cases, considerable saving could be 
effected by the substitution of inefficient mechanical driving 
by a well-designed system of motor driving. 


Iron and Steel Institute.—The annual meeting of 
the institute takes place at the Institution of Civil Engi- 
neers on Thursday and Friday, May 10 and 11, 1906, com- 
mencing each day at 10.30 am. In accordance with 
previous announcements, arrangements have been made to 
hold a joint meeting of members of the American Institute 
of Mining Engineers and of the Iron and Steel Institute in 
London during the week commencing July 23, 1906 
Meetings for the reading and discussion of papers will be 
held on the mornings of July 24, 25, and 26, with visits to 
works in the afternoons. The Lord Mayor of London will 
give an evening reception at the Mansion House on July 24. 
On July 25 there will be an entertainment in the evening 
at the Earls Court Exhibition, and on July 26 at the 
Crystal Palace. On Friday, July 27, the annual dinner of 
the institute, to which the American visitors are invited, 
will be held, by kind permission of the City Corporation, 
ab the Guildhall. Oa July 28 a visit will be arranged to 
the blast furnaces of Messrs. Butlin and Co. at Welling- 
borough. Detailed particulars will be issued when the 
arrangements are further matured. In order to make 
adequate arrangements, it is necessary to bave early 
information as to the number of members likely to attend 
the meeting. Members are, therefore, requested to inform 
the secretary whether they intend to be present at any of 
the meetings. After the meeting in London, a tour will be 
arranged for the American visitors to York, Middlesbrough, 
Neweastle-on-Tyne, Glasgow, and Edinburgh. As an alterna- 
tive excursion a number of the American visitors have been 
invited by the local reception committee for the summer 


meeting of the Institution of Mechanical Engineers to take 
part in the Cardiff meeting of that society. 


Submarine Cables,—At a meeting of the Birmingham 
and District Electric Clab, held on the 21st inst, Mr. W. 
Smith presented a paper on “Submarine Cables.” He gave 
particulars of the construction of the cables, and mentioned 
the means employed for protecting these cables against the 
ravages of the sea, As an example of the most interesting 
type of cable, he instanced the ‘‘all-British Pacific,” which 
was opened to the public in December, 1902. One part of 
this cable, from Fanning Island to Vancouver, is the 
greatest length yet laid in one piece; the distance between 
these two places is about 4,000 geographical miles. This 
particular portion of the cable is made in rather a different 
manner to the remainder. The conductor consists of five 
strands, the four outers being closed round the central 
wire in such a manner that, while retaining the advantages 
of a strand, there is almost as much copper as in a solid con- 
ductor of equal diameter. Thus without much loss in conduc» 
tivity the capacity is considerably reduced. The question of 
“loading” telephone cables is one but imperfectly understood ; 
the problem is how to more or less neutralise the effect due 
to capacity, how to bring the circuit towards a resonant condi." 
tion. Not only is it necessary to transmit the sound with 
its amplitude not too much diminished, but the shape of 
the wave must also be kept approximately the same, or 
articulation will be imperfect. For long-distance telephony 
the old K.R. law has to be considerably modified. Iv does 
not appear feasible to use an alloy for the conductor, as 
alloys have a higher resistance than their constituents 
taken separately. If inductance coils are introduced iron 
must be very carefully employed, or sounds are not clearly 
transmitted. Any such apparatus, although comparatively 
easy to attach to underground lines, would be a difficult 
matter with a cable laying at a depth of some 5,000 
fathoms. He regarded air spacing for deep-sea cables as 
impracticable. 


Institution of Civil Engineers.—At tbe annual 
general meeting of the Institution of Civil Engineers, held 
on Tuesday evening, Sir Alexander Binnie, president, in 
the chair, the result of the ballot for the election of officers 
was declared as follows: President, Sir Alexander B. W. 
Kennedy, LL.D, F.R.S ; vice-presidents, Mr. W. R. 
Galbraith, Mr. William Matthews, C.M.G., Sir E. Leader 
Williams, and Mr. J C. Inglis; other members of council, 
Lieut..Colonel W. P. Anderson (Ottawa, Canada), Mr. B. 
Hall Blyth (Edinburgh), Mr. John Benton, C.I E. (India), 
Mr, C. A. Brereton, Mr. R Elliot-.Dooper, Colonel R E B. 
Crompton, C.B, Mr. Jozeph Davis (Sydney, N.S W.), Dr. 
G. F. Deacon, Dr. Francis Elgar, F.R S, Mr. M. Fitzmeurice, 
C M.G., Mr. R. A. Hadfield (Sheffield), Mr. G. H. Hill, Mr, 
Walter Hunter, Mr. J. H. Johns (Johannesburg), Mr. G. R. 
Jebb (Birmingham), Sir William T. Lewis, Bart. (Aber- 
dare), Sir George Livesey, Mr. A. G. Lyster (Liverpool), 
Sir Andrew Noble, Bart, K.C.B. (Newcastle-on-Tyne), 
the Hon. C. A. Parsons, C.B., F.R.S. (Wylam-on- 
Tyne) Mr. A. Ross, Mr. A. Siemens, Mr. J. Strain 
(Glasgow), Sir John I. Thornycroft, LL.D, F.R.S, 
Prof, W. C. Unwin, BS», ERS, Mr. A. F. Yarrow. 
The council of the Institution of Civil Eagineers have 
made the following awards for papers read and discussed 
before the institution during the past session: a Telford 
gold medal to Mr. J. A. Saner, a Watt gold medal to Mr. 
G. G. Stoney, and a George Stephenson gold medal to Dr. 
T. E Stanton ; Telford premiums to Mr. Leonard Bairstow, 
Mr. H. S Bidwell, Mr. J. J. Webster, Mr. Catheart W. 
Methven, Mr. H. A. Mavor, Sir Frederick Rh. Upcott, 
K.C.V.O, C.SI, and a Manby premium to Mr. D. E. 
Lloyd-Davies, Tho presentation of these awards, together 
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with tbose for papers wbich have not been subject to dis- 
cussion and will be announced later, will take place ab the 
inaugural meeting cf next session. 


Niagara Falls Power —The International Waterways 
Commission have presented to the Secretary of War for 
the United Siates a report on the preservation of Niagara 
Falls. The report suggests that the Secretary of War 
should be authorised to grant permits for the diversion of 
28,500 cubic feet per second, and no more, from the waters 
naturally tributary to Niagara Falls, distributed as follows: 
Niagara Falls Hydraulic Power and Manufacturing Com- 
pany, 9,500; Niagara Falls Power Company, 8,600; Erie 
Canal or its tenants (in addition to lock service), 400; 
Chicago Drainage Canal, 10,000. All other diversion of 
water which is naturally tributary to Niagara Falls should 
be prohibited (continues the report) except such as may be 
required for domestic use and for the service of locks in 
navigation canals, This prohibition to remain in force two 
yeais, and then to become the permanent law of the land, 
if in the meantime the Canadian Government should bave 
enacted legislation prohibiting the diversion of water which 
is naturally tributary to Niagara Falls in excess of 36.000 
cubic feet per second, not including the amount required 
for domestic use or for the service ol locks in navigation 
canals, It is assumed, however, that an understanding 
upon the subject should be reached by treaty. The objeco 
of such legislation would be to put a stop to the further 
depletion of the falls and at the same time inflict the least 
possible injury upon the important interests now depen- 
dent upon this water power. The amount to be diverted 
on the Canadian side has been fixed with a view to allowing 
to the companies on that side the amounts for which they 
now have works under construction, which are: the 
Canadian Niagara Power Company, 9500; Oatario Power 
Company, 12,000; Electrica] Development Company, 
11,200; Niagara Falls Park Railway Company, 1,500; 
Welland Canal or it& tenants (in addition to lock service), 
1,800. The report states that the amount of flow thus 
far diverted on the American side has been only 27,800 
cubic feet, 


Obituary.—We notice with deep regret the untimely 


death of M. Pierre Curie, the eminent French savant, who |: 


was the victim of a fatal street accident in Paris on the 
19th inst. M. Curie was only 47 years of age, and was a 
member of the Institute and a professor at the Faculty of 
Sciences. His work on piezo-electricity, on the construc- 
tion of electrometers, on delicate balances, and on the 
magnetic properties of iron and oxygen at different tem- 
peratures revealed his powers to men of science a good 
many years ago. Bat the work which revealed M. Curie 
prominently before a larger publie, and which will stand as 
an indelible monument to his fame as a scientist, is the 
work carried out jointly with his wlfe—:.c,, the discovery 
of radium. The discovery that certain uranium minerals, 
such as pltehblende, possessed radioactivity in a higher 
degree than metallic uranium, suggested to Prof. and 
Madame Curie the idea that such minerals might contain 
minute quantities of some substance more strongly radio- 
active than anything so far known, and they set to work to 
search for this hypothetical substance by the methods of 
chemical analysis. This supposition was proved to be 
correct, and they found that pitchblende did contain such a 
radioactive substance as they expected, but in such exceed- 
ingly small quantities that a ton of the mineral yielded 
only a few kilogrammes of radioactive barium bromide, 
from which, by repeated fractionations, radium bromide could 
be extracted to the extent of about one decigramme. After 
this achievement they busied themselves in investigating 
the extraordinary properties of the new substances, and in 


1903 Prof. Curie described their results in London at the 
Royal Institution. In the experiments shown on that 
occasion he used the large amount of seven decigrammes of 
the salt. This sample enabled him, with the co-operation 
of Sir James Dewar in the laboratories of the Royal Institu- 
tion, to prove the extraordinary fact that the power of 
radium to emit heat continuously, without any apparent 
diminution of bulk, was maintained unimpaired, if not 
increased, at the temperature of liquid hydrogen, and it 
was with its ald also that the transition of radium into 
helium was satisfactorlly demonstrated, Madame Curie, 
who well deserved her share of the triumph which she had 
help so much to win, merits all the sympathy which can be 
offered to her in her bereavement, 


Flexible Connection for Gearless Motors.—A 
patent has been issued in the United States which is of 
special interest in connection with the use of electric loco- 
motives under steam railroad conditions. "The Invention 
relates specifically to means for resiliently opposing relative 
endwise movement of the propelling and the propelled 
members when an electric motor is mounted upon quills or 
sleeves that surround the driving axle of a locomotive. 
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It will be noticed that in the illustration the driving wheel 
is provided with a set of annularly disposed chambers into 
which project a corresponding set of bosses from the radial 
arms at the end of the quill. The bosses are surrounded 
by resilient and specially formed helical springs, no two 
consecutive turns of which are concentric. In the end of 
the bosses are recesses, from the bottom of which project 
the free ends of flanged pins. A corresponding set of 
flanged pins are secured in the end walls of the chambers. 
A helical compression spring surrounds the free ends of 


| the pins, and serves to relieve the other parts from all 


shocks resulting from relative axial motion between the 
quill and the wheel. 


Care of Electrical Machinery.—O wners of electrical 
machinery have not infcequently to complain of trouble 
and annoyance caused by breakdowns. In many cases 
these breakdowns are attributed either to inherent defects 
in the construction or in the design of the machines, and 
forthwith follows a great deal of expense in having the 
machinery overhauled and repaired. Bat how often, we 
wonder, is trouble and expense caused to users and atten- 
dants of electrical machinery owing to their lack of know: 
ledge of the genoral construction, objects, and daties of 
the varlous parts of an electrical installation, and the 
degree of care necessary to bestow upon them to secure 
proper working and the avoidance of breakdown? Although 
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the technical instruction given to-day is more elaborate 
than at any time in our history, it is not unusual to come 
across attendants of electrical machinery who are only 
imperfectly acquainted with that which they have in charge. 
The Vulcan Boiler and General Insurance Company, Limited, 
of 67, King-street, Manchester, bave performed a real 
service in preparing a small handbook, explaining in 
language which can easily be understood by the layman 
the chief features and principle of the working of the 
various types of electrical machines. The plan of the book 
is simple. After explaining some elementary principles, 
the authors deal in detail with the various types of direct- 
current and alternating-current dynamos, their general parts 
and equipment. Some of the chief causes of breakdown 
are mentioned. Lengthy chapters are devoted to the 
theory of commutation and the armature reactions, also 
the paralleling and parallel running of dynamos. The 
fanctions of the switchgear are explained, as are also the 
methods of distributing current. To the book is appended 
a list of the Valcan Company's rules for the efficient running 
of dynamos and motors, the Home Office rules for the 
installation and use of electricity in mines, and the Home 
Office draft regulations for the use of electricity in factories. 
An adequate index facilitates reference to the boak. It 
might be mentioned that a number of illustrations are used. 
Though these would not, perhaps, be accepted as strictly 
accurate by the electrical expert, they nevertheless will 
serve their purpose when it is remembered that the book 
is not intended as a scientific treatise, but as a simple guide 
to those who have to handle electrical machinery. 


Books Received —" Physical Chemistry for Electrical 
Engineers," by Dr. J. L. R, Morgan (New York: John 
Wiley and Sons. London: Chapman and Hall, Limited. 
63. 6d. net), While so many books appear on electricity, 
those dealing with electro-chemistry are comparatively few. 
Dr. Morgan’s work appears at an opportune moment, and 
presents the laws and generalisations of physical chemistry 
which form the basis of the subject embracing the chemical 
application of electricity and the electrical application of 
chemistry.—'' Water S.ftening and Treatment,” by Mr. 
W. H. Booth (Archibald Constable and Co., Limited, 
London, 7s. 6d. net). This work deals with the al- 
important question of the treatment of water for steam- 
boiler and manufacturing purposes. It contains nearly 
100 illustrations, and is equipped with an adequate Index.— 
We hava had sent to us by Percival Marshall and Co., of 
London, a copy of small book entitled “Patents to 
Inventors,” by Mr, Arthur H. Stanley, which presents in 
à very concise way the law relating to patents. The price 
of the book is 3d.—The issue for March of the Transactions 
of the North-East Coast Institution of Engineers and 
Shipbuilders (vol. xxli, parts 3 and 4) contains a report 
of the resumed discussion on Mr. C. Schofield’s paper on 
Pneumatic Tools as Applied to Ship Construction,” and 
Mr. Schofield’s reply; also on Mr. W. F. Parish’s, jan., 
paper on “The Engineering Value of Lubricating Oils,” 
and Mr. Parish's reply; and a paper on “Commercial Dry 
Docks," by Mr. J. Mitchell Moncrieff, C E —The Transactions 
of the Institution of Engineers and Shipbuilders in Scotland 
(vol. xlix, part 6) contains discussion on a paper by Mr, 
W. A. Ker on “ Notes on some Common Errors in the use 
of Hlectric Motors for Machine Driving.”—The April 
number of the American Physical Review (vol. xxii., No. 4) 
contains the following articles: ‘The Phenomena of Ionisa- 
tion in Flame Gases and Vapours," by Mr. F. L. Tufts ; 
“Conductivity of Vapour from the Mercury Are,” by Mr. 
C. D. Child; “The Electrical Production of Ozone," by 
Mr. Arthur W. Ewell. Among the things shown in the 
latter article are: first, the superiority of the silent 


discharge obtained with an alternating current and the 
interposition of dielectric between the electrodes over that 
obtained with a point electrode; second, the marked 
deozonising effect of the current and how to reduce this 
influence ; and third, the ideal dielectric. - 


Automatic Low-Pressure Signal. — On electric 
railway lines accidents sometimes occur, due to the air 
pressure in the air reservoir of the brake system falling 
below that at which the car can be stopped in a reasonably 
short distance. Mr. B. Aikman, of Chicago, has, however, 
recently invented a device which indicates low pressure, 
and at the same time acts as a high-pressure indicator and 
safety valve. The contrivance is largely of brass, and the 
working of its valves may be understood by reference to 
the accompanying illustration. Reservoir pressure is 
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admitted through passage, G. The outer of the two con- 
centric valves, A, is held to its ground seat, D, by the coil 
spring, H. The inner valve, B, is held sgainst seat, L, by 
the lower spring, J. With no pressure in the reservoir 
both valves are seated. When air is pumped up to that at 
which the low-pressure alarm is to be given both valves 
are raised until the outer one seats on arubber gasket at C. 
The outer valve has about din. travel, and while it is moving 
upward there is a slight passage of air past the seats D and 
C and tothe atmosphere through the whistle abt the top. 
This passage of alr is only momentary, for when the valve 
raises enough to let reservoir pressure Into cavity K, the 
area upon which the pressure acts is Increased and the 
valve moves upward suddenly. When the high-pressure 
limit is reached, valve B is raised from its seat, L, and air 
escaping over the seat passes upwards through the middle 
of the stem and sounds the whistle, As long as the pump 
continues in operation the whistle will blow. On stopping 
the pump, however, the pressure drops, due to the escaping 
air, and valve B seats itself. The low-pressure limit is 
regulated by means of screw E, which acts on spring H. 
Adjustment of high-pressure valve B is made by applying 
a screw-driver to screw F. The use of the device tends to 
break careless motormen of the habit of allowing the pump 
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to continue to run after the safety valve begins to blow 
off. 


Trade of Germany.—Mr. Consul-General Schwabach’s 
report on the trade of Germany for the year 1905 is not a 
mere concatenation of figures, but a luminous account of 
the commercial and economic progress made in a country 
which is either held up to us as a bó/e noir or as a model 
from which to fashion our practices. The value of her 
home and foreign trade for 1905 shows an unusually large 
increase, and the general improvement and greater prosperity 
of the country is manifest in every direction. Discussing 
the effect of the new treaties which came into operation in 
March, 1906, our consul reports that they have introduced 
some uncertainty and uneasiness, The technical and tactful 
efficiency, however, of German manufacturers and merchante, 
coupled with the skill and discipline of the workmen and a 
recognised high standard of technical and scientific training 
of the clerical staff, also the constant attention everywhere 
devoted to technical and commercial instruction, are a 
strong guarantee that no effort will be spared to maintain 
and extend Germany’s position wherever possible in the 
world’s markets. The figures relating to trade in general, 
or the facts deducible therefrom, need not be dealt with 
in these columns. But we may with profit turn our 
attention to Mr. Schwabach’s observations on the electric 
industry. In this branch a year of exceptional activity 
was experienced, orders being plentiful both for home 
and export, particularly for all kinds of electrical 
apparatus, machines and implements used in German 
mining and iron industries and farming. The dynamo, 
electromotor, and accumulator works were exceed- 
ingly well employed, and frequently worked overtime, 
the industry also deriving much benefit from the 
rapidly-growing use of motorcars and traction vehicles. 
Large orders were booked and executed in the telephone 
and telegraph branches, and from September onward: the 
business in electric lighting articles and accessories became 
very active. Good orders were received from abroad for 
electric street cara and the erection of electric and car 
plants. The great labour dispute in the Berlin electrical 
Industry in September threatened to seriously hamper the 
promising development of the important part of the 
industry centralised in Berlin, but the difficulties were 
speedily overcome. The scheme now under discussion of 
erecting central electric power generating stations in the 
Rhenish-Westphalian industrial district, with the object of 
supplying mines and factories throughout that district 
with cheap electric light and power, would, if realised, pro. 
vide the electrical industry with an abundance of lucrative 
work for some time to come. This scheme—in connection 
with which the names of two prominent and infldential 
Gorman firms are mentioned—is intended to be carried out 


by the Rhenish-Westphalian Electric Works, a joint-stock | 


company established in 1900 with a share capital of 
£187,500, which was raised to £500,000 in 1903. 
The electrical power supplied by this concern rose 
from 2,777,000 kilowatt-hours in 190001 to 8,200,973 
kilowatt-hours in 19045, when the price of electric 
current for lighting purposes was, approximately, 32pf, 
(about 4d) per kilowatt-hour. The realisation of the 
scheme of distributing from central stations at Essen and 


Dortmund electric current for lighting, drivicg, and all | 
other purposes throughout the whole district would, says | 


Mc. Consul-General Sshwabach, enable all those who avail 
themselves of this cheap power supply to effect a con- 
siderable redaction in the cost of thelr productions, pro- 
vided the new works do not adopt a monopolistic policy 
We are compelled, owing to exigencies of space, to defer 


further treatment of this subject for a future occasion, but 


swung. 
diront gunmetal clips from the overhead street wires, 
which are charged from the nearest poles in Bernard-atreet 
and Commercial-street. 
given a vertical tilting motion. The heel end drops about 
4}in., and the toe end rises a proportionate distance. This 
tilting motion allows the bridge to go on to the turntable, 
and itis then ready for swinging. The catch points and 


we cannot withhold our admiration of this interesting 
report, 


Tramways on a Swingbridge.—Since the opening 


of the new electric car route in Leith the system in uee at 
the Bernard-street swingbridge has given the utmost satis- 
faction, As this isa wide span over the harbour to allow 
ships to pass up and down, the installation of the wires had 
to be carefully gone about. 
and the length of the swinging part of the bridge is 98ft. 
The trolley wires are supported by three light lattice-work 
arches, and are carried round with the bridge when 1t is 


It is the overhead system, 


The wires on the bridge receive the current 


Before being swung the bridge 1s 


semaphore signals at Bernard-street and Commercial street 
are automatically worked by the tilting of the bridge. 


When the bridge is open for traffic the ‘approaching 2 
length of trolley wire in Commercial-street—on the west. 
side of the harbour—is fed from a section box in Bernard- 
atreet—on the east side of the harbour—through the two 
vertical knife switches on the bridge; and, similarly, the 
"approaching" trolley wire in Bernard-street is fed from 
the section box at Commercial-atreet. These section boxes 
are some distance along the street from the bridge, and 
exactly opposite the respective semaphore signalling appa- 
ratus, The tilting motion of the bridge before being swung 
opens the switches on the bridge trolley wire, thus cutting 
out the current from the approaching lines on both sidea. 
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THE ILLUMINATING ENGINEERING SOCIETY. 


A society with the above name has been formed in New 
York to deal with general questions of illumination con- 
sidered as engineering problems. The first president is 
Mr, L. B. Marks, while Mr. E. L. Elliott is the secretary 
and Mr, V. R. Lansingh the treasurer. A strong com- 
mittee has also been appointed, so that the new society is 
well equipped with officers, At the first meeting, held on 
Feb, 13, the president, Mr. L. B. Marks, delivered the 
Inaugural address, which reads as follows: 


My first word to the members of the Illuminating Engi- 
neering Society Is one of thanks. I am deeply appreciative 
of the honour you have conferred on me in electing me to 
the office of president during this, the first year of the 
Boclety's existence, and shall earnestly endeavour to do my 
full share In the work that we have set out to accomplish. 

The movement to bring about the formation of this 
society was started only a few months ago. The proceed- 
ings of the preliminary meeting which was held on Dec. 21, 
1905, and of the meeting of organisation which took place 
Jan, 10, 1906, will soon be published. I need, therefore, 
not enter into the details of the discussion that was held at 
these meetings further than to say that the opinion of 
those who attended was practically unanimous that the 
time was ripe for the formation of a separate soclety devoted 
to the advancement of the science and art of illumination. 
The interest taken in the cause from the start has been 
most keen, and the fact that in the course of a month over 
150 members have been enrolled and that applications for 
membership are coming in daily unsolicited from various 
parts of the country, is evidence that there is an urgent 
demand, I might even say a thirst, for the information 
which it is believed this society will be the means of dis- 
seminating. The present membership is distributed among 
gas and electrical engineers, architects, fixture designers, 
and various Interests connected with the production of 
lighting auxiliaries. 

PRESENT STATE OF THE SCIENCE AND ART OF 
ILLUMINATION, 


Applying the term illumination to the use in contra- 
distinction to the production of light, 1b may be truly said 
that while great strides have been made in recent years in 
the development of almost every detail concerned with the 
production of light, illumination, particularly from an 
economical standpoint, has been sadly neglected. 

Broadly speaking, the electrical engineer has concerned 
himself wich improving the efficiency of the generating 


apparatus and cutting down losses in the transmission of | 


power, but when his wires reach the point at which the 
electric current is to be transformed into light, his engineer- 
ing skill has not as a rule been applied. Similarly the gas 
engineer has been busy with questions involved in the 
manufacture and distribution of gas, while the problem of 
obtaining the maximum value or most effective use of the 
Illumination delivered at the burners has been relegated to 
& secondary position. | 

So far as interior illumination is concerned, the lighting 
lay-out has been left largely to the architect, It is he who 
usually prescribes the number and location of outlets for 
the light sources, specifies the number and candle-power of 
the lamps, and designs or selects the lighting fixtures and 
accessories, Very often these specifications are completed 
before the colour scheme of the interior has been decided 
upon, with the result that the degree of illumination 
obtained may fall far short of what is needed in cases of 
dark-coloured interfors or be excessive in the case of light- 
tinted rooms. 

The natural tendency of the architect is to make the 
economical side of the illumination subservient to the 
sibhetle, while, on the other hand, the tendency of the 
engineer is to consider only the question of economy. It 
is an encouraging sign of the times that the architect and 
the engineer are gradually drawing closer together in 
dealing with problems involving both the scientific and 
the artistic side of illumination, 

Though much attention has recently been given to the 
subject of. globes, shades, and reflectors, the fact still 
remains that unshaded or inadequately shaded lamps are 


the rule rather than the exception, In considering the 
present status of the science and arb of illumination there 
is, perhaps, no question that is in need of more imme- 
diate attention than this one. The practice of placing 
lights of excessive intrinsic brightness within the ordinary 
field of vision is so common as to cause great apprehension 
among those who have studied the question from a physio- 
logical point of view that our eyesight is suffering 
permanent injury. That the percentage of children with 
defective eyesight is growing year by year is a well-known 
facts. According to oculists, the strain on the eye caused 
by bright lights is in à large measure responsible for this 
condition. Those who have been subjected to the painful 
glare of the bare lamps used for illuminating our electric 
cars will attest to the visual discomfort caused by the sub- 
jection of the eye to an unshielded source of light even as 
small asa 16-c.p. lamp. Much of the trouble due to this 
cause would be removed if the light sources were concealed 
and the illuminating power from them derlved from 
reflected rather than from direct rays. Happily the 
tendency of modern illumination is in this direction. 

From an economical standpoint the correct disposition of 
the light sources and the use of the most suitable reflectors 
are of commanding importance. It is not uncommon to 
find Instances in which adequate consideration of these two 
questions would result in largely increasing, and often more 
than doubling, the useful illumination. 

Both electric and gas supply companies are alert to this 
situation, and are now giving these questions more serious 
consideration than ever before. The far-sighted manager 
of the supply company sees that it is to his ultimate advan- 
tage to assist the consumer in obtaining the very best 
illumination of his premises at the least expenditure of 
money for electricity or gas. In view of the above it is 
extremely desirable that complete and authoritative data 
be obtained as to the amount and character of illumination - 
best suited for individual conditions. At the present time - 
there is a lack of really valuable up-to-date information on 
this subject, at least, so far as published records go. Maore- 
over, much of the information that is available is widely 
scattered and often inaccessible. - 

The performance of lamps for street-lighting and illumina- 
tion of large open spaces has not been adequately recorded 
In papers bearing on this phase of the science of illumina- 
tion. In view of ths lack of complete data on this subject, 
there is a wide difference of opinion to-day as to which of 
the several illuminants is best suited for certain cases of 
street and country road lighting, illumination and economy 
being considered. 

The progress of invention in lamps and lighting appa- 
ratus has been so rapid that engineers have found 
it difficult to keep abreast of the times in the question 
of illumination. Only a comparatively few years ago 


the carbon-filament incandescent electric lamp, the arc 
lamp (open or enclosed), and the ordinary gas flame 
were the only ones with which we had to deal. To-day 


we have besides these, among electric lamps, the incan- 
descent lamp of the Nernst type, the mercury are of the 
Cooper Hewitt type, the vacuum table lamp of the Moore 


type, the impregnated carbon or “flame” arcs, the 


magnetite arc, aud others; and among the gas and oll 


lamps the mantle burner lamps of the Welsbach and other 


types, the oil lamps with forced air draught, the acetylene 
flame, and several others. The amount of light, and 
especially of electric light, used in the United States has 
grown by leaps and bounds. The consumption of gas for 
illuminating purposes has also largely increased, the intro- 


‘duction of the mantle burner having given a great stimulus 


to the gas lighting industry. The place of the acetylene 
light has been firmly established, and the extended intro- 
duction of acetylene plants in the past few years is worthy 
of special note. The approximate amount of money that 
is spent by the consumer annually in the United Snates 
for illumination by electric light, gas, and oil is as follows :. 
Cost or ILLUMINATION TO THE ÜONSUMER PER 
ANNUM IN THE UNITED STATES (1905), 
eme nm. Detween £20 000 000 and £24,000,000 


APPROXIMATE 


Electric light 


‘Coal and water gas ue. essar ooe m - 1,000,000 ,, 8,000,000 . 

Natural gas .. ....—..—. E " 2,540,000 ,, — 
Acetylene i.m 500,000 ,, 600,000 
PLL iue nem ete mm 0.00 o o o m m m i mc n a 


“12,000,000 |, 


At a conservative estimate the consumer is spending a 
total over £40,000,000 a year for lighting in the United 
States. Of this amount I venture to say that fully £4,000,000 
are wasted—absolutely wasted, so far as the amount of 
useful illumination delivered for the money is concerned. 
No one who has made a study of the subject can fail to see 
glaring examples of this waste at every hand. Ib is not at 
all uncommon to find in electric lighting that 25 per cent. 
of the light that is furnished is lost so far as any useful 
purpose is concerned, by reason of improper disposition of 
the light sources or unsuitable equipment of lamps, globes, 
shades, or reflectors. In gas lighting, though the con- 
ditions are quite different, the same criticism in a measure 
holds true. 


AIMS AND OBJECTS OF THE. SOCIETY, 


It is one of the aims of this society to assist in remedying 
the conditions just referred to—to point out in what way 
the best illuminating result may be obtained from any 
source of light, be it electric, gas, oil, or candle. With this 
object in view the theoretical and the practical side of light- 
ing will be given full consideration, and the esthetics of 
the question studied alongside of the economies, The 
society will aim to gather into its fold the various interests 
that are identified with the development of the science and 
art of illumination in all its phases. The specialist in 
illumination, the electrical engineer, the gas engineer, the 
architect, the designer of electric and gas fixtures, globes, 
and reflectors, and the decorator will meet on common 
ground to discuss the question of illumination from all 
standpoints. The views not only of the engineer, but for 
the practitioner will be courted. The keynote of the 
organisation will be co-operation in all that makes for the 
good of the cause. ; 

The society will undertake to gather authoritative data 
on the subject of illumination and render it readily 
accessible to those interested. Ib will hold monthly 
meetings during the year 1906, except in the months of July, 
August, and September, At these meetings papers dealing 
with all sides of the question of lighting will be read and 
discussed. These papers and the discussions thereon, 
together with reports of special committees and data 
collected, will be published in the Transactions of the 
arciety and distributed among the members. | 


SCOPE OF THE SOCIETY, 


The term “engineering,” as used in the name of this 
society, unless viewed in its broad sense, is to a certain 
extent a misnomer, as the society will deal with some 
phases of illumination that may not properly be said to 
come within the distinct field of engineering, such, for 
instance, as the physiological side of the question. The 
society will be interested in every phase of the subject of 
illamination whether from an engineering point of view or 
otherwise, and will throw its doors quite as vide open to 
the layman as to the professional, It will no, however, 
deal with questions relating to the production or distribu- 
tion of the energy from which the light is produced. 

The question of candle-power rating and of nomenclature 


will receive the attention of the society. At the present 


time it must be confessed that the rating of lamps often 
leads to a great deal of confusion. Some lamps are rated on 
the basis of horizontal candle-power, some according to 
the downward candle-power and some according to other 
standards. The society will endeavour to assist in bringing 
about a uniformity of candle-power ratings and the general 
acceptance of certain nomenclature, 

From what has preceded is will be seen that the scope of 
the work to be performed by the society is broad. The 
committee on papers has suggested a number of subjects 
on which papers will be written for presentation before the 
society. Among these are “ Principles of Interior Illumina- 


tion with Special Reference to Cost, Colour of Light, and: 


Physiological Effects,” ''Spreet Lighting,” "Illumination 
Dats,” “Lighting with Special Reference to Ventilation,” 
“ Lighting with Special Reference to Distribution,” “ Ilami- 
nation from the Architects Ssandpoint,” © Aisthetics v. 
Utilitarianism in the Design of Fixtures, Globes, Shades, 
and R:flactors,” “The ‘Flame’ Are," “The Inverted Gas 


Mantle Burner," “ Vacuum Tubo Lighting," "Oll Barners,” 
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Acetylene Lamps,” " New Illuminants," “ Candle-Power 
Rating of Illuminantes." 

One feature of the work of the society will be the con- 
sideration of special cases of lighting, as, for Instance, the 
proper illumination of the assembly hall or auditorium, of 
the library, of the drawing-room, of the factory, of the 
store, of the show window. The degree of illumination 
best sulted to the individual conditions will form the basis 
of an investigation to be made at the instance of the 
society. Besides the subjects mentioned above there are 
many others which need not be enumerated here that come 
within the scope of the society. 


RELATION OF THE SOCIETY TO OTHER ORGANISATIONS, 


While the general subject of illuminating engineering 
comes within the purview of several other organisations, 
such as the American Institute of Electrical Engineers, the 
American Gaslight Association, and the National Electric 
Light Association, the special field of work that has been 
mapped out for the Illuminating Engineering Soclety, as 
has already been stated, the electrical engineer, the gas 
engineer, the architect, the fixture maker, and the decorator 
will meet on common ground, The work of each of these 
interests in the soclety will be concentrated on the subject 
of illumination. By such specialisation the advancement 
of the art can best be furthered. Illumination is but a very 
small part of the field that must bs covered by the American 
Institute of Electrical Engineers. The American Gaslight 
Association and the National Electric Light Association are 
both concerned largely with questions of generation and 
distribution rather than utilisation of the light produced. 
These latter societies meet only once a year. To adequately 
cover the ground and keep abreast of the times, a society 
devoted to the advancement of the science and art of 
illumination must meet frequently. 

The Illuminating Engineering Society is in no sense 
antagonistic to other organisations that have to do with 
lighting. On the contrary, the soclety alms to co-operate 
with such organisations to secure the best interests of all 
concerned. | 


A PROPOSED POWER STATION FOR SYDNEY 
UNIVERSITY. 


In a paper read before the Sydney University Engineer- 
ing Society, Mr. E. Kilburn Scott, M.I EE, has set forth 
various “considerations governing the establishment of a 
power station to supply the buildings within the university 
area." The University of Sydney is unique in being 
absolutely self-contained within its own grounds, which are 
not crossed by any public roads. The establishment of a 
power station would be of great advantage to the students 
in the engineering school, as they would be able to study 
and handle an actual plant under commercial conditions. 
A direct-current three-wire system with 480 volts across 
the outers is proposed, as being best adapted to the condi- 
tions, with an auxiliary battery to deal with the load after 
12 o'clock midnight and all day on Sunday. The initial 
plant would be partly steam and partly gas driven, thus 
affording the students experience with both classes of 
prime movers. With the relatively large amount of 
current available, experimental work in electro-shemistry 
and electro-metallurgy could be undertaken, and the power 
station would be in every way a valuable adjanct to the 
engineering laboratories. 

The following estimate for the complete station has been 
based on the present requirements for light and power: 
one quick-speed compound engine driving two 45-kw. 
dynamos ; one water-tuba boiler to supply the above, 120lb. 
pressure ; two gas-engines, each driving a 45-kw. dynamo 
by belt; one gas producer, complete, for above gas-engines ; 
an accumulator battery on each side the middle wire; 
boosters to work in conjunction with the battery. The 
writer polrted out that a Diesel oil-engine would be too 
expensive, and that steam turbines, which bad been con- 
sidered, were very inefficient In small sizes. Energy would 
be distributed to Victoria Park and the various university 


buildings by means of overhead feeders, bare copper to be 
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used, with the exception of one line, for which aluminium 
was suggested for the sake of experlence. Lattice steel 
poles were recommended, as being more durable and better 
looking than wooden ones. The cost of steel poles was not 
much greater because they would be spaced 16 to the mile, 
instead of 50. Wooden poles were inadvisable in countries 
where there were white ants to contend with, and in India 
they had been a constant source of trouble owing to warp- 
Ing, sun-cracking, dry rot, and destruction by insects. 

Five 1,000-c.p. arc lamps were suggested for Victoria 
Park, in place of the ten 60-c p. gas jets now in use, while 
arc lamps would also be required for the front of the build- 
ings and main entrances. For interior lighting the use of 
Liliput are lamps, mercury-vapour, and tantalum lamps 
was recommended whenever possible on account of efficiency. 
The electric supply would be most useful for the Róntgen- 
ray apparatus and Finsen light in the hospital, while electric 
kettles could take the place of the unhealthy and dangerous 
gas-rings. 

The paper concludes with a suggested course of practical 
work for the students in connection with the power station, 
some estimates as to the relative costs of electricity and 
gas, and a comparison with the university towns of 
Oxford and Cambridge, where successful financial results 
had been achieved in spite of exceptionally low load faetors. 


MUNICIPAL DEVELOPMENT OF NIAGARA, 


Western Ontario is considerably exercised over the 
report! of the Municipal Power Commission which bas 
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been presented to the publie after three years’ careful 
consideration. It states that by the construction of a 
munieipal plant at Níagara, and by the erection of a trans- 
mission line to carry the energy to the various cities and 
towns interested, at least £400,000 can be saved to the 
Canadian consumers annually. The capital cost would be 
£2.000,000, and, in the opinion of the Toronto News, “ this 
looks like a good business proposition, and if ever municipal 
ownership is to get a fair trial, surely this is the time.” 
The work of the commission appears to have been 
singularly complete. Expert engineers and accountants 
were engaged, and warned to be conservative in their 
estimates. Nothing has been left to guess work, and the 
commissioners were quite unanimous in their conclusions. 
They were even moved to enthusiasm, and have been 
accused of being aggressive and merciless towards the 
power companies. As, however, it has been ascertained 
that one of the Niagara companies proposed to sell in 
Toronto horse-power units at £7 which cost only £1. 121. 
to develop and £1 to transmit, perhaps this aggressiveness 
may be excused, The commissioners have not been alarmed 
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at the recent vigorous agitation in the United States against 
further depleting the water in order to preserve the scenic 
beaucy of the cataract, nor have they feared scruples sgainst 
encroashing upon the Park reservation, Indeed, they 
recommend a site almost at the crest of the falls where 
permanent works can most economically be constructed. 
According to the conservative estimate of the commission, 
there will be an annual saving of £373,000 on a develop- 
ment of 100,000 h.p. This amount is slightly in excess of 
present demands, but it is reasonable to suppose that when 
the works are completed there will be a large industrial 
expansion, Ib seems probable that the Government will 
lend its welght and influence to the movement, in which 
ease there should be no possibility of failure. 

The commission consisted of Mr. E. W. B. Snider (chair- 
map), Mr. P W. Ellis, Mr. W. F. Cockshutt, M P., and 
Hon. Adam Beck, who called to their assistance Mr. R. A. 
Fessenden, C.E, Washington, and Messrs. Ross and Hol- 
gate, hydraulic engineers, Montreal. The report in its 
completed form was lald before the municipalities of 
Toronto, London, Brantford, Woodstock, Stratford, Inger- 
soll, and Guelph, and the following extract is of interest as 
showing the underlylng spirit of the proposals : 

“We strongly and unhesitatingly recommend that 
whether or not expropriation of the existing local light- 
ing companies becomes necessary, that the municipal 
development of 60,000 hp. at Niagara Falls, and the 
transmission of power to and distribution in Toronto, 
London, Brantford, Guelph, Stratford, Woodstock, and 
Ingersoll be taken up and pushed to completion. The 
one fundamental condition of success is that the con- 
structing and operating commission shall be composed of 
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highly capable business men whose supreme and constant 
aim shall be that of realising the highest degree of 
efficiency in the various services. The basal fact that 
power and light can be supplied under a municipal develop’ 
ment properly carried out at prices beyond the reach of 
permanent commercial competition is not open to argument, 
Under thoroughly competent executive management there 
does not seem to be any good reason why the undertaking 
should not be made self-sustaining within two years from 
the date of the completion of the works. The industrial 
future of the province is in question. There is ample field 
in the electrification of railways and the growth of inter- 
urban electric railway systems of the future for the existing 
companies to operate in and by wise and prudent manige- 
ment to conserve their capital.” 

The commissioners set out in full the provisions of the 
Municipal Power Works Act in regard to financing this 
undertaking. These are, in brief, that the municipal 
corporations Interested are authorised to issue debentures 
to the estimated amount of their respective shares of the 
cost, and the construction commissioners are authorised to 
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issue bonds to the amount of the proceeds of the sald 
municipal debentures. There are also provisions regarding 
the issue of special bonds, should the proceeds of the above 
not prove sufficient to complete the undertaking. 

The commission has fully considered the question of 
distribution, and the accompanying map shows the route of 
the proposed transmission lines. The proposed charges to 
consumers wil be slightly higMer if the power plant is 


erected further up the river, but in any case consumers 


will benefiv very greatly under the scheme. No technical 
data are at hand as regards system of supply or transmitting 
voltage, but there is no doubt that these questions have 
been fullyentered into by the commissioners in the prepara- 
tion of their estimates. 


GENERAL ELECTRIC COMPANY’S LIFT MOTORS 
FOR THE UNDERGROUND RAILWAYS COM- 
PANY, LIMITED. 


When we recently published a description of the Baker- 
street and Waterloo Railway, we gave details of the Otis 


560 volts, The field magnets of these magnets are 
equipped with three distinct windings—viz : (1) the 
ordinary shunt winding, with which the motor must be 
able to carry 90 amperes sparklessly and reversing; (2) a 
series winding, to be used for the purpose of starting up 
the motor, when the motor must give a torque of 500 foot- 
pounds witbout the current at starting exceeding 150 
amperes ; (3) an extra winding, which is used for the pur- 
pose of slowing down the motor before stopping. This 
winding is a kind of shunt winding with a very low resist- 
ance, It is placed across the mains, and used with some 
resistance in series with it at first, so that the current 
passing through it does not exceed 30 amperes. In the 
moment of stopping, however, a current of 180 amperes 
passes through this winding. The speed of the motor when 
working with the shunt winding and this extra winding, 
with 30 amperes passing through it, does not exceed 
400 r.p m. The motors are able to carry their full load 
as mentioned above with the highest possible frequency on 
lifo work for 24 hours continuously, without showing a 
temperature rise higher than 90deg. F. over the tempera- 
ture of the room. All the motors are made to gauge, and 
are interchangeable to the smallest details. 

The breakdown test for these motors has to be made 


G.E.C. Motors made at Witton for the Otis Lifts on the Underground Railways. 


lifts which are used on all the stations on this line. The 
motors driving these lifts and other lifts on the various 
deep-level lines belonging to the Underground Railways 
Company have all been manufactured by the General 
Electric Company at Witton, Birmingham. The photo- 
graph which, through the courtesy of the company, we 
reproduce herewith shows a large number of these motors 
standing in the shop ready for delivery. lt hardly gives, 
however, an accurate idea of the size of these motors, but 
it must be remembered that they stand in a large shop, 
and hence occupy a very considerable floor space. The 
following particulars as to the details of these motors will 
be of interest. The output of each motor is 35 b.h.p. when 
running at 625 revoluticns per minute with 280 volts 
across the terminals. Two motors are used on each lift, 
and are connected in series across the railway mains of 


with 3,000 volts for the armatures and 2 000 volta for the 
fields. The insulating resistance is guaranteed to be nob 
less than two megohms for the armature and five megohms 
for the field, after a continuous run of 24 hours. No mica 
has been used in the insulation of the armature owing to 
the danger of same becoming brittle, due to the continual 
reversing of the motors, the coils being insulated only with 
Empire cloth tape, wrapped round the coil with three 
layers, The coils are dropped in the slot with this insula- 
tion, and no spacial insulation of the slot is used. 

We have to congratulate the General Electric Company 
on having put through successfully such a large order, as 
we believe that some 340 motors were ordered of the one 
size. We were also pleased to see that the motors were 
working most successfully when we inspected the line 
previous to its opening. 
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SOUTH SHIELDS ELECTRICAL TRAMWAY 
UNDERTAKING. 


In 1903 the Corporation of South Shields obtained a 
provisional order for the construction of electrical tram- 
ways In the borough, but it was not until the early part of 
last year that it was decided to carry out the scheme. A 
commencement was made with the work in the month of 
June, and at the present time there is a route mileage of 
24 miles completed for traffic. Up to the end of February 
last the town was served by horse tramways, and the 
company's lease having expired at that date a start was 
then made with the work of palling up part of the old 
system and laying down the new permanent way over the 
same route, so that in the course of a few months a further 
route mileage of four miles will be available, making a 
total of 64 miles. The routes are principally double track, 
constructed on the overhead trolley principle, the steepest 
gradient being 1 in 16, which only occurs for a short 
distance. The total cost, inclusive of land and street 
improvements, is approximately £140,000. Messrs. Under- 
wood and Bro., were the contractors for the permanent- 
way work and the bonding, and Messrs. Dick, Kerr, and 
Co., Limited, for the overhead equipment. 

In the electrical equipment of the track 12in. protected 
bonds of the Forest City Electrical Company’s manufacture 
have been used, two at each joint, with cross bonds of 
4/0 B. & S. gauge inserted every 160ft. approximately, and 
inter-track bonds of the same size placed every 240ft. 
approximately, bridging bonds being used at all points 
and crossings. The overhead construction is principally 
of the side-bracket pole corstruction, two grades of poles 
being used, except at one or two very heavy curves, where 
an extra heavy pole is used to take the severe strain of 
the pull-offs. These tubes are butt welded, and measure 
31ft. long over all exclusive of the finials, and the depth 
which they are sunk into the ground is 6ft. Grooved 
trolley wire of hard-drawn copper 3/0 B. & S. wire gauge 
is used throughout, and is clamped up by the ears, no 
solder being used. The ears used on straight runs are 
18in. long and on curves 24in. 

The car depót is built on the most approved principles, 
and is capable of housing 40 cars. It consists of a main 
brick building with workshop, paint-shop, and offices adjoin- 
ing. Eight tracks are provided inside, and each has an 
inspection pit running almost the entire length. Kinnear 
steel revolving shutters with patent trolley wire attach- 
ments are provided at the entrances. The car depót bulld- 
ing was carried out by Messrs. Arnold, of Doncaster. 

Pending the completion of the other routes, 10 cars have 
meantime been erected. These are of the double-deck type, 
and were constructed by Messrs. Hurst, Nelson, and Co., 
Limited, with Messrs. the British Westinghouse Company 
as sub-contrators for the equipment. The cars measure 
20ft. over-all length by 7ft. over-all width, and have open 
staircases and garden-type seats inside and outside. The 
seating capacity is 24 inside and 34 outside. The trucks 
are of the Brill type, with four wheels, the wheel-base 
beling 6ft. 6in. and the wheels steel-tyred, 30in. diameter. 
Each truck is fitted with two 30-h.p. motors. In addition 
to the hand brakes, electric brakes are arranged by con- 
necting the motors to work as generators through graduated 
resistances, the last brake notch on the controllers short- 
circuiting the motors on themselves, thus forming an 
emergency stop. 

Energy for the operation of the system is supplied from 
the Corporation’s electricity works, which has been extended 
to provide for the necessary plant required. In the boiler- 
house one marine boiler has been added to the five existing 
ones, This boiler is 14ft. 6in. external diameter by 10ft. 6in. 
long, and has a heating surface of about 2,000 square feet. 
The furnaces are three in number, each 42in. external 
diameter, of the ordinary type, and the tubes number 235. 
The working steam pressure is 165lb. per square inch. The 
generating plant consists of two 550-kw. direct-current 
traction generators, made by Messrs Dick, Kerr, and Co., 
Limited, direct coupled to triple-expansion marine engines, 
and running at 150 r.p.m. The generators have an output 
of 1,000 amperes at 550 volts, and are compounded to give 


a range of 50 volts between no load and full load. Thé 
dynamo is capable of standing an overload of 25 per cent. 
for a period of two hours or more and 40 per cent. for short 
periods with no detrimental effect, The machines have 
10 poles and 10 sete of brushes, all brushes being of carbon. 

The engines were made by Messrs. J. and H. McLaren, 
Leeds, and are of 1,100 ih p. The cylinders are 19}in,, 
30}in., and 48in. diametér respectively, and the stroke is 
att. Each engine is fitted with a flywheel 11ft. óln. 
diameter, and weighing 18 tons. The condensers are of 
the surface-condensing type, fixed behind the engine in 
usual marine style, each having 918 tubes jin. external 
diameter, giving a cooling surface of 1,690 square feet. The 
alr-pumps are of the Edwards type, 18in. diameter by 10in. 
stroke, and work by levers from the M.P. cross-head. 
For the circulating water two Worthington pumps have 
been installed. These are 6in. by 10in. by 12in. by 10in., 
and are each capable of dealing with 610 gallons of water per 
minute. These are additional to three sets of the same size 
originally installed. Water is pumped from the Tyne, the 
works being situated close on the river side, an 18in. 
diameter suction pipe being laid to cope with the extra 
quantity of circulating water required. This pipe, which 
runs from the pump-room, is split into two branches after 
reaching the foreshore, these branches being of rubber pipe 
13in. internal diameter by 10-ply thickness, and each 
terminates in a copper strum-box. Water is pumped into 
three storage tanks placed on the roof, and can also be 
pumped direct to the condensers if required. The main 
injection and discharge pipes are in duplicate, and are 
respectively 10in. and 12in.diameter cast iron. The steam- 
piping is of lap-welded steel and copper, the main steam 
ring being 9in, diameter. Cast-steel tees have been used 
where branches have been taken off to theengines. All the 
extensions and alterations to the pipework have been carried 
out by Messrs. J. Abbot and Co., Gateshead. 

The traction switchboard is the production of the British 
Thomson-Houston Company, and is of enamelled slate 
mounted on an iron framework. There are three generator 
panels, one being spare meantime, and four feeder panels with 
two feeders arranged on each panel, also the usual Board 
of Trade panel in the centre. The generator panels are 
equipped with circular pattern ammeters made by Messrs. 
Elliott Bros., one British Thomson-Houston carbon blow- 
out circuit breaker, two machine switches, and an equalising 
switch and a multiple-contact shunt resistance switch. 
The feeder panels have two feeder switches, two British 
Thomson-Houston circuit breakers with carbon blow-out, 
two circular pattern Weston ammeters, two lightning 
arresters and choking coils, and two integrating Thomson- 
Houston wattmeters. At the end of the board two illumi- 
nated dial voltmeters are fixed to a swinging bracket for the 
'bus-bar voltage. At present five feeder cables are laid, two of 
these being ‘3 square inch section and the others ‘15 square 
inch. These are laid in earthenware conduits, with draw- 
in boxes where necessary. Three negative return cables are 
also laid, each of these being '4 square inch section, and 
laid in earthenware troughing filled solid with bitumen and 
covered with tiles, All feeder cables are lead-covered 
and juted over all. A complete telephone installation has 
been provided in conjunction with the feeder and section 
pillars, these giving communication between these points 
and the power station. | | 

The whole of the work, with the exception of the 
permanent way and car depób, has been carried out to the 
specifications and instructions of, and under the super- 
vision of,the borough electrical engineer, Mr. J. H. Cawthre, 
M.LEE.; the borough surveyor, Mr. S. E, Burgess, 
M.LC.E, being responsible for the permanent way and 
car depot. 


ELECTRICAL EQUIPMENT OF THE ABERDARE 
COLLIERIES OF THE POWELL DUFFRYN 


COMPANY. 
BY CHAS. P. SPARKS, 

Mr. Sparke’s paper (an abstract of which appeared in our 
issue last week) was discussed in conjanction with a paper 
read by Mr. W. C. Mountain before the Manchester Local 
Section in January last. The debate was continued over 
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three nights, the greater part of the time being spent in 
discussing Mr. Mountaln's paper. 

Mr. W. C. MouNTAIN opened the discussion on Mr. 
Sparks's paper. He said that the works had been well put 
up, not one halfpenny appeared to have been wasted, and 
everything In connection with the installation was as good 
as could be expected. He differed, however, from Mr. 
Sparks on the way in which he had divided the three 
units. Instead of dividing them in the way that had been 
done, he would have arranged three units of 1,000 each, 
two to do the work and one as a stand-by in case 
of accident. The design of the switchboard, continued 
the speaker, does credit to the electrical company which 
carried out the work, and is an excellent piece of 
work. With regard to the cost per unit, Mr. Sparks's 
figure—'365—is beyond the actual cost to-day. Mr, 
Mountain then criticised the coal figures, and, coming to the 
question of cables, said his own experience with lead- 
covered cables was that he had hardly ever put them in a 
colliery without resultant failure. Lead-covered cables 
were best out of pits, where the moisture would cause 
electrolysis. He was glad that Mr. Sparks had adopted 
slow-speed haulage gear. He contended that the total cost 
per unit—£17— was a very moderate figure. He then 
dealt with his own paper, and said he was glad it had 
evoked so much criticism. German electric winding waa, 
he said, simply electric hoists. He had visited Germany 
and came back convinced that the cost of electric winding 
gears was so excessive that there was no probability of 
adopting them in this country. He then went through the 
tables which were contained in the paper giving the results 
of mechanical and electric winding, and sald that Mr. 
Sparke's figare—26lb. of steam per kilowatt—is the basis 
of his own figure for calculating electric winding. Where 
we fail in electric winding, he said, is in the first cost of 
plant and allowance for depreciation. We must reduce the 
cost of our winding plant to the cost of the steam plant. 

Mr. J. LeGGATT (Cardiff) pointed out that the figures of 
the cost of electric winding given in Mr. Mountain's paper 
are all either estimated or taken from Continental practice. 
It will be of interest to see whether any results obtained 
by Messrs Siemens Bros. for the large winder which they 
are putting down in South Wales for the Daffryn Rhondda 
Company will modify Mr. Mountain’s figures at all. The 
estimated costs for electric winders given by Mr. Mountain 
are figured out on the assumption that drums are used and 
not Koepe pulleys. If these pulleys are used, the whole 
of the plant would be reduced in cost by about 10 per 
cent, and the cost of electric winding would be reduced 
accordingly. The same paper also only deals with single 
winders, and the results would be considerably modified in 
the case of a company having several pits close together 
fed from one central station. He was of the opinion, 
however, that in the majority of cases there would be 
only one winder. In these cases it would be very 
difficult to bring the cost of electrical winding out 
better than or even as good as steam winding as 
regards annual cost. There is one way, however, in which 
these figures can be completely modified in the case of 
steam winding. The exhaust steam from the winder may 
be utilised in a low-pressure turbine by means of the system 
devised by Prof. Rateau for utilising the exhaust steam 
from intermittently running engines, Take the case of a 
winding engine using 450lb. of steam per wind, and wind- 
ing 60 times per hour and exhausting to atmosphere. 
Allowing 20 per cent. for condensation in the engine 
cylinders, pipes, etc., gives 21,600lb. of steam available for 
the low-pressure turbine, and with a consumption of 301b., 
a total of 720 e.h.p. is available for driving motors on the 
surface and underground. With a 500-kw. plant installed 
at the steelworks of the Steel Company of Scotland, stops 
for periods as long as six minutes are being successfally 
negotiated. Prof. Rateau states that he can with this 
system give as much as 7in. of vacuum on his condenser 
of 27in, although he can considerably reduce this con- 
sumption if a back pressure of, say, 10lb. to 12lb, per 
` square inch above the atmosphere on the winding engine 
exhaust can be permitted. Where results like this are 
obtained, the case for steam winding as against electrical 
winding would be improved. 


Mr. CHARLES P. MARKHAM, of Chesterfield, said that 
winding engines are of such sizes that it would not pay a 
colliery company to put down electrical machinery. The 
small electric hoists are simply child's play. He failed to 
see how electric energy could compete with other power 
when the cost of machinery would be anything from £500 to 
£600 without boilers. He agreed with Mr. Leggatt’s 
proposals, aleo with Mr. Mountain in his opinion that the 
conical drum 1a better than the tail-rope system. 

Mr. T. CAMPBELL FurERS, of Newcastle, said electric | 
winding is of great importance. It is the impression that 
colliery managers are rather loath to take out and replace 
their steam-engines. He denied that this is so, and sald the 
reason 1b was not done was because colliery managers were not 
convinced that the electric winder is more economical than 
the steam winder. He agreed with Mr. Mountain that the 
great question is that of cost, and in this the electric 
winder was not in it with the steam winder. Moreover, a 
colliery manager looks with great askance on automatic 
safety appliances. If electrical engineers could produce a 
winder to be worked by one man without the use of 
electrical appliances, the colliery manager would look upon 
it with greater favour. Ordinary winding engines are very 
great steam consumers, but they are very simple to work, and 
good results can be obtained from them with little improve- 
ment. He admitted the greater efficlency of the electric 
plant, but as against this he contended that the greater 
capital cost and working cost would not make up for the 
saving in coal. In conclusion, he said that if electric 
winding is to win, we will have to improve the winder and 
reduce the initial cost. He predicted a great future lor the 
electric winder if this were done. 

Mr. GERALD HOOGHWINKEL read an abstract of a 
paper which he presented at a meeting of the Newcastle 
Local Section on March 19. 

Mr. F. Hırd thanked Mr. Mountain for the valuable 
information which he had collected on steam winders. He 
thought the figures would have been still more valuable 
had he given more information as to the conditions. under 
which the plants were working when the results were 
obtained. Table 4 and 5 in Mr. Mountain’s paper contains 
certain inaccuracies, he said, which throw doubts upon the 
reliability of his results. He wished to know why it was 
necessary for the cages to be a good deal heavier in the 
case of electric winding than with steam. There was also 
a question of the heavier rope which might be partly due 
to higher acceleration with electric winding, but it is not 
quite clear why such high accelerations had been taken. 
He drew attention to the great difference which existed 
between Mr. Mountaio’s tabulated results obtained from 
steam winding and the estimated results upon which Mr, 
Mountain had based his comparison. Under ordinary 
working conditions, the steam consumption was 100 per 
cent. higher than under the test and guaranteed con- 
ditions. With reference to the plant at the Grand 
Hornu mine, which Mr. Mountain had given particulars 
of, he thought that the working conditions were 
very unfavourable, and may account for Mr. Mountain’s 
statement. He was of the opinion that electric wind- 
ing had come to stay, and there were very good 
reasons for this. Once colliery managers acted upon 
the idea that all machines about the mine ought to be 
driven electrically, they would perceive the uselessness of 
running isolated steam plants to do merely the winding. 
He predicted a large demand in England for electrical 
winding plants. 

Mr. G. L ADDENBROOKE, speaking as a colliery owner, 
said he looked at the matter more from a financial than 
from a technical point of view, and said the question was 
whether it was profitable to install electrical winding plant. 
He compared the load of a colliery to a tramway load 
factor, and said to put up electrical plant for one colliery 
might not be worth doing. He considered there was an 
opening for a supply company to supply power to collieries 
in an area, and in this way an enormous amount of plant 
would be saved. The speaker was of the opinion that the 
future for winding electrically was much better than Mr. 
Mountain supposed. 

Dr. R. HERZFELD said Mr. Mountain’s figures are so 
favourable that they raise suspicion. A deeper examination 
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would reveal the fact that they were wrong. In Table 
No. 6 Mr. Mountain gives the total cost of winding per 
100 tons at Grand Hornu as 19s. 74d., as compared with 
an average of 93, 8d. as worked out by the speaker. The 
average depth of the 12 average collieries is 435 yards, 
while the depth at Grand Hornu is 767 yards, or nearly 
double. Bat this is not the only objection to his figures. 
If it were true that the cost of winding per 100 tons at 
Grand Hornu is 19s, 71d. we would have to drop the 
question of electric winding at once, but, fortunately, Mr. 
Mountain appears to be under a gross misapprehension. 
He mentions in his paper a communication from the elec- 


trical company that the total cost of generating energy at 


Grand Hornu Mines is £13. 14s. 6d. per day, with which 
amount 16,000 units are generated. Mr. Mountain is 
under the impression that these 16,000 units are used for 
the winding engines alone. This is not so, for there 
are other motors which draw on this supply, such as the 
125-h.p. pumping motor, two 200-h.p. ventilating motors, 
an electric locomotive plant of 150 h.p., and several other 
motors with a total of something like 1,000 h.p. There 
are at present working at Grand Hornu two winding engines 
with together 1,400 tons from a depth of 766'6 yards, 
which represents a total of 3,640 horse-power hours in 
mineral raised. From careful investigations with recording 
wattmeters, it has been found that one horse-power hour 
in mineral raised draws from the generating plant a supply 
of 1°46 units, so that the total consumption of the winding 
plant is 5,315 units in place of the 16,000 units attributed 
to it by Mr. Mountain. The result is that the sum of 
£13. 14s. 6d, In Mr. Mountain's paper, which according to 
his figures represents the total cost of winding per day at 
Grand Hornu, is reduced to £4. 11s. 3d; or 19s. 74d. per 
100 tons are reduced to 6s. 6d. With electric winding, 
the boiler plant necessary is smaller, not only on account 
Y as less coal burnt, but also on account of the steadier 
oad. 

Mr. A. S. CLIFT admitted that the first cost of a steam 
winder was less than an electric winder, but as against that 
the electric winder is more efficient and economical as 
regards steam consumption. If coal cost nothing, steam 
winding would be cheaper, but if coal were valuable, electric 
winding would be cheaper, and he proceeded to prove this by 
Mr. Mountain’s own figures. 

Mr. G. S, RAM said that Mr. Sparks, in regard to his 
method for earthing the metal work underground, had 
gone one better than the Home Office regulations. The 
importance of this earthing was often overlooked. If a 
man got a shock in a mine, he was very likely to have a 
bad one, even with low pressure. He instanced a case of a 
man who was killed in a mine by accidentally rubbing his 
bare back against an armoured cable, the armouring of 
which was alive. The usual excuse was made that the 
man must have a weak heart, but the post mortem revealed 
the heart to be a sound one. Different opinions, he said, 
were held how this earthing was to be done. Regarding 
overhead transmission, he gathered from Mr. Sparks’s 
paper that the cradles in use were intended to catch a 
broken wire and keep it off the ground. In other cases 
where there was a catcher which presumably was intended 
to earth the wire if it broke, he failed to see from the illus- 
tration how this catcher was earthed. With regard to the 
generating stations, if any part of the apparatus went 
wrong, the panel could be withdrawn and repaired, but he 
could not see from the drawing how this could be done 
if anything went wrong with the ’bus bars. 
= Mr. A. F. STEVENSON said, with regard to the use of 
high tension in the pit, be thought there was much danger 
in this, as the man in charge might remove the earth con- 
nection to make the plant work properly. Nothing was 
saved by it, as the gain in the plant was counterbalanced 
by the increased liability to breakdown risk through loss of 
life. He thought paper cables, as used in the Powell 
Duffryn pits, were not very suitable in pits, especially when 
they are lead covered, as the water in the pit has a bad 
effect on the lead. He said it was advisable to use three 
single cables with metallic covering encased in wood. 

Mr. W. H. PATCHELL followed in the discussion, which 
had so far been centred chiefly round Mr. Mountain’s 
paper. He criticised Mr. Mountain's figures, and pointed 
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out numerous discrepancies. It was stated by Mr. Moun- 
tain that electric winding in mines was impossible because of 
insufficient acceleration. If we want to see what an electric 
motor can do, it is only necessary for us to look to the 
performance of a railway motor. Dealing with Mr. Sparke’s 
paper, he said it struck him that the overhead wires hung 
too close together, and he asked whether they had yet 
encountered any severe storms. Hae agreed that to take 
high tensions down the pit was quite safe. Low tension he 
considered dangerous, and more men were killed through 
it than through high tension, Another advantage of the 
use of high tension was that the damage resulting from a 
burn-out was less, The haulage data given by Mc. Sparks 
was just what was wanted. He averred that electric 
winding would not only save the colliery owner money, but 
would show him at once, if he had instruments, whether his 
road was bad. 

Mr. A. BLOEMENDAL said that the large haulage gears 
referred to in Mr. Sparke’s paper had only one motor. He 
had always found it useful in practice to use two motors, 
and with continuous-current systems this had many advan- 
tages, one of which was that in the case of a breakdown, 
one motor could be used as a stand-by and the gear worked 
with a smaller output. He thought speed regulation with 
fans was required in collieries. He had tried to do this 
with three-phase, but found that with resistance regulation 
there was a great drop in efficiency. He asked for figures 
showing the actual coal consumption for the different gears. 
He then gave some data on the point, which he himself 
had collected. His particulars were taken from a mine 
equipped with a 150-kw. continuous-current generator 
driven by a Davey-Paxman horizontal engine having its 
own boiler adjoining. Oa.a week-end test over 36 hours, 
the steam-pump pumped 15,000 gallons per hour, and the 
actual coal consumption per horse-power hour in water 
delivered was $:'8lb. The next week-end, a generating 
plant was used for supplying eurrent to the motor drivlng 
another 15,000-gallon pump, and the actual coal consump- 
tion amounted to $'llb. per horse-power hour for water 
delivered. He said we were much behind American and 
Continental practice as regards electric locomotives in the 
mine. He had compared horse with electric traction, and 
found that with horse traction the cost per ton-mile of coal 
hauled was 1'67d. as against 0°9d. with electric traction. 
The latter figure covered interest and depreciation on the 
plant. 

Mr. SPARKS, in replying to comments raised on his own 
paper, said Mr. Mountain alluded to the division of the units, 
He pointed out that the station, when completed, would 
have two 1,500-kw. units and two 750-kw. units. The smaller 
units would be able to replace the larger units. With 
regard to the use of lead-covered cables, he admitted the 
risk of the metal being eaten away, but considered that 
the risk of depreciation should be borne by the colliery 
proprietor, because the .leakage from any other form 
of cable might result in danger to life. The use 
of three separate conductors run down the mine 
shaft in casing was very dangerous to life, for a partial 
leakage from such a system might kill several of the 
colliers. Oa the question of safety to tbe lives of their 
employés, he said the Powell Duffryn Company had never 
spared any expense to bring this about. He said electricity 
is going to give an added safety to the employés. Con- 
sidering the large number of deaths which occurred 
annually in mines, the fatalities from this source are 
practically insignificant. He disagreed with a previous 
speaker on the question of low-pressure work. Steady and 
even pressure is essential to the working of colliery motors, 
and the use of high pressure had proved to be the best. 
The lower the pressure, the more the danger from explo- 
sions. Mr. Patchell had raised a question about the over- 
head lines. Some severe thunderstorms had been expe- 
rienced, but they did not cause any trouble. On the 
other hand, there had been a great deal of trouble from an 
exceptional gale, accompanied by sleet, The two moior 
experiments referred to by Mr. Bloemendal had some 
advantage from the point of view of stand-by, but the high 
capital cost more than outweighed it. The speed regala- 
tion of fans was a very difficult question. He had found it 
cheaper to put in a small motor at the start, and eventually 
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to put in a larger one at a later period, transferring the 
small motor to some other duty. He saw no possibility of 
applying electric locomotives in mines in South Wales. . If 
there was a trolley, sparking would take place, and a miue 
manager looked first to the question of safety. 

Mr. MouNTAIN then replied to the discussion on his 
paper, and after minutely examining and comparing figures, 
said: The general conclusions I draw as regards electric 
winding are as follows: (1) for small collieries there is a 
future for electric winding if the coal used under the boilers 
is of any considerable value ; (2) in large collieries there is 
a future for electric winding if the fuel or coal used under 
the boilers exceeds 83. to 10s. per ton; (3) the electric 
winding cannot be economically applied in collieries for 
very large outputs where the horse-power required for 
winding is greatly in excess of the horse-power required 
for driving the other machinery, both on the surface and 
underground ; (4) that in collieries generally, particularly 
those in which electric winding is adopted, that colliery 
owners will be well advised to take the supply from the 
supply companies, assuming that they can purchase the 
current at a reasonable price, even assuming that this price 
is slightly in excess of what they can make the current 
themselves. The amount of capital required for the gene- 
rating plant being so heavy could usually be applied to 
much greater advantage in increasing the electrification or 
improving other machinery about the collieries. 


CRANE MOTORS AND CONTROLLERS.* 
BY CLAUDE W. HILL, MEMBER, 
(Continued from page 564.) 


Motors Working on a Known Cycle.—Taking the simplest 
case of a motor working at a given horse-power for a stated 
time, and then standing for a stated time, the final mean 
temperature above the atmosphere will be attained when 
the rate of heating x the time of working equals the 
rate of cooling x the time of standing. This has been 


worked out for the machines A and C, and in Figs. 11 


BO 


above atmosphere. 


Final steady temperature in degrees C. 


p 


Power Factor. 
Fie, 11.— Working period one minute in each case, 
81 b.h.p., 440 r.p. m., 220 volte, 511 amperes ; rise of temperature 
in continuous run of one hour at 84 b.h.p. =41'5° C, 
Tima of working 


Time of working ume of stoppisg 


Machine 0— 


Power factor = 


and 12 curves are given showing the relation between 
power factor and final temperature when the machines are 
run at the same horse-power as would result in a rise of 
temperature of 41'5deg. C. in one hour's continuous run. 
We note that for the same rise of temperature the power 
factor of the small machine is greater than that of the large 
one. This illustrates the point that for a glven power 
factor and rise of temperature the larger the machine the 
longer must its time rating be. A point which has to be 
taken into consideration is that each time the motor Is 
started its current, for a time, exceeds the normal toa 
greater or less extent, and we ought, therefore, in our 
calculations to take the mean current during the working 
period, and not merely the current after the motor has 


* Paper read before the Institution of Electrical Engineer 


settled to its steady speed. If the working period is 
short, we may for practical purposes take the equivalent. 
current during the period to be given as in formula No. 5: 


J/ htta E 
| f, +b, ' 


(5) 


in which C, is the mean starting current, 7, the starting 
period, C,, the normal running current, and ż, the normal 
running perlod. In Fig. 11 for machine C three curves 
are given, one in which no account is taken of the starting 
current, a second in which the mean starting current is 
taken at 1'5 times the normal, and a third in which it is 
taken at twice the normal. 


In Fig. 12 for machine A a 


above atmosphere. 


Final steady temperature in degrees C. 


ugar Factor: 
Fie, 12,—Working period one minute in each case, 
5'45 b.h.p., 490 r.p.m., 220 volts, 14:5 amperes ; rise of tempera- 
ture in continuous run of one hour at 4'45 b. h.p. =41'5° C 
Time of working 


Time of working + time of stopping 


Machine A— 


Power factor = - 


curve is given for normal current only, and a second in 
which the mean starting current is twice the normal. In 
all these cases the starting current is taken as being on for 
15 seconds out of a working period of one minute. An 
examination of these curves show how very necessary it is 
to take into account the starting currents when the working 
periods are sbort, 

The Power Facior.—In the general run of crane work the 
power. factor is low, as might ba expected from the fact 
that half-hour motors have been found satisfactory. The 
lowness of the power factor is due not only to the motors 
having fairly long standing periods, but also because they 
do not exert their full power every time. Where the 
motor exerts its full power each time the power factor is 
given by the formula No. 6: 


65 55 SO 45 49 35 30 25 20 5 R 5 


Fic, 15 .—Lifting 15 tons—mean starting current, 63 amperes ; mean 
running current, 50 ampzres ; mean during run, 50°4 amperes. 


in which // is the time of working, and 7" the time during 
which the motor is stopped. Where the power varies we 
have to include the horse-power, and the formula then 
becomes esas 
year os ie a uh ST 
f HP x(t +r’) (7) 
in which H P, is the horse-power exerted during the time 
/ and H P isthe rated horse-power of the motor. The 
power factor so found is correct so far as the supply of 
current to the motor is concerned, but is not correct with 
respect to the heating of the motor, which is proportional to 
the internal losses, which, again, are approximately propor- 
tional to the square of the horse-power. For the purpose of 
dealing with the motor temperature we require, then, a 
second power factor glven by formula No. 8: 


H P.2x 
fi : 


= r 8 (8) 
Px Fs?) | 
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TA BLE I, 


VOLTS IN ALL CASES 220. . 


MACHINE C. 
Rating "d wi t Hour 4 Hour 4 Hout 1 Hour 
Brake Horsc- Pow cr 27 166 [22 94 
Revolutions per Minute ., 450 320 360 440 
Efficiency -— Ca go 86°25 89°25 QI 
ARMATURE - 
Temperature Rise at Rated Load 41'3 41°5 41'5. 4l'5 
h ied : . je 128 575 295 150 
T. à Em 150 188 188 TRS 
Watts per Cubic Inch UI 4'I 2I 1°05 
Watts per Square Inch 2 92 46 2" 
Current Density 3,000 4,950 3,300 2,320 
Reactance Voltage 2 4°9 4 3°3 
Approximate Temper ature rises 
with Overloads : Temperature 
Rise per Minute at Rated Load } 20) 069 2'76 1:38 0°69 
Ditto, Current by 2 ics U9 15 0'4 2'5 
, " 3 42°5 4'0 50 18:2 66 
T 4 173 9*6 172 42 134 
MAGNET 
Temperature Rise at Rated Load oe 45° 42? 35 
M. T Te : = 320 162 73°5 
T. AD es se 99 99 99 
Watts per Cubic Inch ... — 2:9 146 0°60 
Watts per Square Inch ... - 161 O0'815 0°30 
TABLE II. 
| 30-TON CRANE. HANDLING 30 TONS. ; 


U E : "m" 
LIFTING MOTION. TRAVERSING MOTION. 
; B x JE. 


Lol t es 

. Traversing 

. Travelling 
Traverse 

Lower. 

. Taking Ort Slings 
` Litt Hook 

. Travel Back 

e. Lower Hook. 


D1 fe Gd ton 


SS ZNI 


External Power Factor. 


TRAVELLING MOTION. 


Lifting Motor NS. ues dan 34,181 305 
1345409 15* X 499 ee 

Traverse Motor 144. = 072 576 = ‘072 
4 X 499 4^ X 499 

Travelling Motor , ; 1,417 E “188 19,981 REN 178 
15 X 499 15* x 499 


We may call the first the external power factor and the 
second the internal, In Tables IL, IIL, and IV. are given 
some test figures taken from an overhead travelling crane 
which was designed by the author and constructed by the 
Cleveland Bridge Company. From these figures the external 
and internal power factors have been calculated and added 
at the foot of each table. On the hoisting gear a shunt 
motor is used, giving a regenerative effect when lowering, 


the hoisting motion of cranes has been in use by the 
Cleveland Bridge Company for nearly 24 years on several 
cranes, the advantages being Cora Piene control over the 


Viu ds 
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sed Tr ; Fs aK SS NS MG 
peperere GONE A MT V S. CWA 
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$5 | 5O 45 40 $5 cee I5 1a 60 55 KO 45 40 $53 20 m IO 5 O 


Fic, 14. —Lowering 15 tons—mean starting current, 25 amperes ; mean 
running current, 21 amperes ; mean during run, 21:5 amperes, 


and so reducing the external power factor. On the other 
hand, the internal power factor is slightly increased by the 
regenerative current, as the heating of the machine depends 
only on the passage. of à current through it, and not upon 
lta direction. This method of using a shunt motor to drive 


Fie, 15. — Travellin, g 50 tons—mean starting current, 79 amperes ; mean 
running current, 50 amperes ; mean during run, 67:5 amperes, 


speed of lowering, a slight economy in current consump- 
tion, and a considerable economy in wear and tear of 
brake gear. In settling the test to be specified for a crane 
motor, the Internal power faetor.is.an Important figure. 
Having (either by the test figuros of a previous crane or by 


TABLE III, 


30-TON CRANE. HANDLING 15 TONS. 


TRAVERSING MOTION. 


H.P? PP. | 
X [ 


LIFTING MOTION. 


TRAVELLING MOTIÓN. 


H.P 
x 
Time 


H.P 
x 
Time. 


Time 


H.P. 
(secs.) a 


Time. 


j a secs,) Send 
Time. ( lime. . 


Lifting... 

. Traversing 

. Travelling 

. Traverse 

. Lower... js 
. Taking off Slings 
Lift Hook 

. Travel Back ... 
. Lower Hook 


Ov Hun Ww d — 


O 


Internal Power Factor. 


External Power Factor. 


1,250 


Lifting Motor "n JS er cus 
5x53. ^ 15! X 353. is 
Traverse Motor I35 e 506 
| 4x35) 7 9% qx353 7 099 
Travelling Motor ... 1,381 19,314 
oo A ‘261 3 = 243 
5x353 I5 X 353 
TABLE IV. 


80-TON CRANE. HANDLING 5 TONS. 


LIFTING MOTION. TRAVERSING MOTION TRAVELLING MOTION 


Time 
(secs. ) 


Littiug ... 

. Traversing 

. Travelling 
Traverse 

Lower ... i 

. Taking oft Slings 
. Lift Hook 

. Travel Back ... 
Lower Hook 


o CONT Quik WwW bv c 


External Power Factor 


Lifting Motor oe 553 

HX cdm c U ecd 12 

Traverse Motor... A — = UN 

Travelling Motor... ee = 0213 = 
——— € = 

calculation) constructed a table such as Table I., and found | Goliath. In the two latter cases the electrical driving 


the power factor, and having also determined the horse- 
power necessary for bhe crane when fully loaded, we may 
by means of curves such as those of Figs. 11 and 12 
ascertain the length of run at the full horse-power of the 
motor, which will give the same rise of temperature as will 


| ht 
As 
Qu NE NI SNC - 


530 A5 20 IS IO 5 O 


l Seconds l 
Fre. 16,—Traversing 30 tons—mean starting current, 28 amperes ; mea 
running current, 14 amperes ; mean during run, 19 amperes, 


be attained when the motor is driving the crane in regular 
work. Figs 13 to 16 are examples of ampere-meter 
diagrams taken from the overhead crane of which figures are 
given in Tables IL, IIL, and IV. Figs. 17 and 18 are 
from a five-ton derrick crane, and Fig. 19 from a 15-ton 


arrangments only were designed by the author, and not the 
cranes. These diagrams show the relative starting and 
running currents, from which the equivalent mean currents 
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Fie, 17.—Lifting 5 tons—mean starting current, 86'5 amperes ; mean 
running current, 79 amperes ; mean during run, 857 amperes. 


during each run have been calculated. They also show the 
regenerative currents obtained when lowering loads with 
the shunt motors. . | 
Controllers.—In the design of a controller there are two 
principal objects to be attained. Firstly, the height of the 
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current peaks must be limited to such an amount as may 
be convenient, having regard to the circuit breakers and 
fuses; and, secondly, the motor to which the controller is 
connected must be brought to full speed within such time 
as may be required. In order to attain full speed in the 
shortest possible time, the height of current peak on each 
step of the controller should be the maximum permissible. 
When the controller is on the first step, the current simply 
depends upon the voltage of the circuit and the resistance 
of the motor and controller, At this point, then, the 


55 45 40 35 30 25 15 -10 ^5 o*9 
Seconds. e 


Fie, 18.—Lowering 5 tons—mean starting current, 51'9 amperes ; mean 
running current, 25 amperes ; mean during run, 25:8 amperes, 


resistance in the controller must be such that at the 
moment the circuit is made the current which flows shall 
not exceed the maximum allowable. This decides the total 
amount of resistance, and In order that the current shall 
rise to the same value, each time the controller is moved 
a step forward the resistance must be graded in accordance 
with formula No. 9: 
C.\4-1 
Ra 5, oa eto, — x (a) i (9) 
| EDU 
In which R, is the total resistance with the controller on 
the first step, Ro the resistance on the second step and so 
on, r the resistance of the motor, C; the maximum current, 
and C, the value to which the current falls before 
moving on to the next step, and » the number of steps in 
circuit at any time. From the above formula we can also 


55 5o 45 49 35 30 25 20 15 10 5 e] 
Seconds. 


Fic, 19, —Lifting 10 tons—mean starting current, 58'6 amperes ; mean 
running current, 42:5 amperes ; mean during run, 45 7 amperes, 


determine the number of steps which a controller must 
have 1n order to falfil the glven requirements by means of 
formula No. 10: 

log R - log r 


os (c) 
"BAG, 


As an example of the application of the above formula 
we may compare Fig. 13 with Fig. 19. The motors and 
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Steps of Controller. 

Fie, 20.—Full lines indicate controller diagram with full load; 
dotted lines indicate controller diagram with load requiring * full 
current» approx, i full torque. 


controllers in both cases were identical, but the controller 
of Fig. 19 had the resistances graded in accordance with 
the formula, while that of Fig. 15 had not. It will be 
noted that in Fig. 13 the mean starting current is 
55 amperes with a maximum of 140, a ratio of 2'6 to 1, 
while in Fig. 19 the mean starting current is 58 6 amperes 


with a maximum of 80, the ratio being in this case 1°36 


to 1, so enabling"the circuit breaker to be set much closer 


to the running current of the motor. In addition to the 
two principal requirements above mentioned, the controller 
is sometimes required to be capable of bringing the motor 
down to a very slow speed. For this purpose additional 
steps have to be provided, with further resistance in addition 
to that found by the above formula. As an example of the 
application of the formulaa controller desiga has been worked 
out for machine C quarter-hour rating, and the complete 
starting diagram is given in Fig. 20. In thie it is assumed 
that the slowest speed required will be 10 per cent. of full 
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Amperes. 


Fic. 21, 


speed, and that the lightest load will be equivalent to one- 
fifth the full torque of the motor, and it is farther assumed 
that a mean starving current 25 per cent. in excess of the 
normal running current is required to glve the necessary 
acceleration. The full lines in Fig. 20 show the diagram 
when starting on full load, and the dotted lines the diagram 
when starting on the lightest load. The first three steps 
are slow-speed steps, and the remaining five are accelera- 
tion steps. The motor can, however, be run with the con- 
troller on any step without the helght of the current peaks 
exceeding those shown. Although this controller will reduce 
the speed to 10 per cent, of fall speed on full load and on 
the lightest load, it will not do so on intermediate loads, as 
will be seen from Fig. 21. To do so using series resistance only 
would require an altogether impracticable number of steps. 
A generally lower speed with any load from the lightest to 
full load without increasing the number of steps may be 
obtained by arranging resistances in parallel with the 
armature, in addition to those in series on the slow-speed 
steps. By using a resistance of O'L ohm in parallel with 
the armature on the first step, 0'075 ohm on the second 
step, and 0'065 ohm on the third step, we obtain the speeds, 
torques, and currents shown on Fig. 22, which, it will be 
seen, give slow speeds over a wide range of load. This 


ROO} 40) 


600 


N 


Current.O 
6 


diagram shows the currents on the first three steps, 
while the currents on the remaining steps are as shown ia 
Fig. 20. One advantage of using parallel resistances for 
the slow-speed steps is that the current through the arma- 
ture when standing exceeds the running current by a 
greater amount than when series resistances are used, 80 
that the machine can exert a greater starting torque on 
the steps. The controller described is only suited for a 


series motor and positive driving, so that it is necessary to 
provide in the hoisting train an automatic mechanical brake 
which will prevent the load overhauling the motor. When 
It can conveniently be arranged, it is better to use a shunt 
motor and regenerative control for lowering as already 
described. | | 


(To be continued ) 


BRIDLINGTON LOCAL GOVERNMENT BOARD 
INQUIRY. 


On the 18th inst. Mr R. H. Ross-Hooper held an inquiry 
at Bridlington on behalf of the Local Government Board 
with respect to the application of the Town Council for 


sanction to borrow £3,000 for their electric lighting under- 
taking. 


The Town CLERK, in introducing the matter to the inspector, 
gave a concise history of the electricity works, and said, as the 
inspector would know, it was necessary to spend a considerable 
amount annually in mains and services, and the application waa 
for permission to borrow £3,000 to meet further payments on 
capital account. 

The Inspector said the Board did sanction loans in anticipa- 
tion of expenditure in connection with mains, including feeders 
and distributors, meters, etc., but its sanction did not extend to 
machinery or buildings or plant in any shape or form. 

An item for arc lamp columns came under discussion, and the 
INSPECTOR, referring to the value of electric light and gas for 
street purposes, said that in all his experience he found there 
was no light like that of incandescent gas lamps. There was no 
light so good or so cheap. That was his experience wherever 


he had gone. The Corporation was applying for a loan for 
certain improvements. Very good. Where was the improve- 
ment ? 


Mr. Beckert said the Corporation was giving the public more 
than four times the candle-power given formerly at less than 
half the cost. 

The Inspector asked what was the price of gas in the town ? 

Councillor Hirr: 2s. 4d. per 1,000ft. | 

The Inspector said incandescent mantles or gas lamps gave 
a good light. | 

Councillor SourHoorT said the town was saving £3,000 per 
year from the introduction of electricity, and the gas company 
would not put incandescent mantles on at the price. 

The Inspector : Well, the money has been spent. 
show me the advantage ? | 

Councillor SourHcott; The advantage is shown in the fact 
that the ratepayers are charged less by £3,000 than if electricity 
had not been introduced. The extra cost of public lighting to 
. the town is about £700, and the price of gas had been reduced 
to effect a saving on what the price of gas had formerly been of 
£4,000. Hence the town is better off by over £3,000, and is 
better lighted. 

Councillor J. V. MAINPRIZE said that if the gas company had 
. desired to improve the standard, they would have increased the 

cost. 

The Inspector : Not necessarily. It might have decreased 
the consumption. He added that he was not disputing that an 
improvement had been made. He merely asked for evidence 
of it. It was purely an engineering question, and if it was 
not answered it would not matter. . 

Mr. BECKETT: They were giving candle-power at a certain 
price ; and now we are giving double the light at less than half 
the price. His statement was based on tests made by him. 
He added that his constant aim was to keep down expenditure, 
and capital expenditure, in every possible way. 

The INSPECTOR suggested that £240 should be struck out, as 
the expenditure referred to in the items was anticipatory, and 
iid the Town CLERK agreed that the application be for 

2,640. 

The IxsPECTOR next dealt, and at some length, with charges 
made upon capital account in respect of the services of the 
permanent servants of the electricity department, insisting that 
the time given by permanent officials to what might be termed 
capital works must be charged to revenue, for the permanent 
officials were retained for revenue purposes. . 

Mr. BECKETT pointed out that the jointer might be said to 
have been almost regularly employed on capital work, and his 
pass had accordingly been debited to capital account, and he 
asked that the payment from that account should be allowed to 
remain up to the end of the financial year (March 31). 

The INSPECTOR said he desired to put no difficulties in the 
way of the Council, and he would see if the engineer's request 
could be acceded to. | 

In reply to a question by the Inspector, Mr. Beckert said 
there had been no loss on the first year's working. 


Can you 


The IxsPECTOR here turned towards the reporters’ table, and 
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made a remark which was understood to mean that perhaps it 
was nob desired by the Council that the statistics he was 
inquiring about should be made public at that stage. 

One of the reporters replied to the effect that the inspector 
and the Council might be perfectly easy on that score, for it 
was not possible at the reporters’ table to hear half the con- 
versation that was going on. 

In reply to the Inspector, the Town OrERK said the profits of. 
the electrical works on the first year's working had met the 
charges for interest and sinking fund (£1,696). 

The INSPECTOR next noted that several of the officials of the 
Council in connection with the works had had their time and 
wages debited to the capital account. It must be clearly under- 


stood, he insisted, that it was not permissible for a permanent 


official or servant to be engaged on capital work ; he must be 


paid out of revenue, otherwise the capital charge would be 
seriously handicapped. 


reasonable, but the only sound finance. 


That, he contended, was not only 


The proceedings, which included inquiries on other loans, 


terminated with the usual vote of thanks. 


FORTHCOMING EVENTS. 


FRIDAY, APRIL 21. 


London Chamber of Commerce. —'' The Removal of Works from 


London to the Country,” by Mr. W. Hazoll. 


Institution of Mechanical Engineers, — ''Petroleum Fuel in 


Lrcomctives on. the Tehuantepec National Railroad of Mexico,” 
by Mr. L-uis Greaven, Buenos Ayres. 


Physical Society,—At 5 p.m., meeting, 


SATURDAY, APRIL 28, 


Junior Institution of Engineers.—At3 p.m., visit to the works of 


the Croydon Gas Company, Waddon, 


MONDAY, APRIL 30. 


Society of Arts.—At 8 pm., Cantor lecture, ‘‘Ivory,” by Mr. 
A, Maskell. (Lecture IT.) 


Tramways and Light Railways Association.—Visit to Charing 
Cross, Euston, and Hampstead Railway. Meet at Charing Cross 
Station forecourt, 3 p.m. 


Turspay, May 1, 
Society of Arts,—At 4,50 p.m. (Oolonial Section), ‘‘ Social Condi- 


tions in Australia," by the Hon, J, G, Jenkins, agent-general for 
South Australia. a 


Royal Institution.—At 5 p.m., annual meeting. 


WEDNESDAY, May 2 

Institution of Electrical Engineers (Students’ Section),—At 
1.80 p.m., ''Single-Phase Railways,” by Mr. H. W. Taylor. 

Society of Arts.—At 8 p.m., ordinary meeting, ‘‘ Submarine 
Sigualling,” by Mr, J. B. Millet. 

THURSDAY, May 3. 

Civil and Mechanical Engineers’ Society.—At 8 pm., Caxton 
Hel', ' Some Observations on Bacterial Tank Operations," by 
Dr. W. O. Travis, 

| Fripay, May 4, 

Royal Institution.—At 9 p.m., '' The Steam-Tarbine on Land and 
Sea," by the Hon. C. A. Parsons, 

London Chamber of Commerce.—At 7 p.m. for 7,50 p.m., annual 
dinner at the Troeadero Restaurant, | 


Society of Arts.—Monday, May 7, at 8 p.m., Cantor lecture, 
'Ivory," by Mr. A. Maskell, (Leevure III.) 


Society of Arts.—Tuesday, May 8, at 8 p.m, (Applied Art Section), 
" Damascening, and the Ialaying aud the Ornamenting of 
Metallic Suifaces," by Mr, 8. Cowper-Coles, ; 

Society of Arts. — Wednesday, May 9, at 8 pm, ordinary meeting, 
' Bridge Building by Means of Caissons, including remarks upon 
Compressed. Air Illness,” by Prof. T, Oliver, M.D., LL.D. 

Iron and Steel Iustitute —Thursday and Friday, May 10 and 11, 
at 10.50 a, m, (each cay), annual meeting. 


THE ELECTRICAL ENGINEERS, R.E. (VOLS.). 


Orders for week ending May 4. 


MONDAY, APRIL 30. —'' A " Ooy, —Infantry drill, 7 p.m. 
TvzspAy, May 1, —'! B" Qoy.— Infantry drill. 7 p.m. 
Lecture by Corporal King, 8.30 p.m. 


Medical examination, 7 p.m. 
WEDNESDAY, May 2, — Nil, 


THurspay, May 3 —'' C" Qoy.—Infantry drill, 7.30 p.m. 
FRIDAY, May 4, —' D" Ooy,—Icfantry drill, 7 p.m. - 


WILFRiIp O, DUMBLE, Captain, 
| for 0.0, E. E. E, E, (Vols.). 
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LIGHTING. 

At the end of last year we had to criticise adversely the 
Local Government Board procedure in connection with 
electric lighting loans. While these criticisms seem to 
have an effect in certain instances, there is still consider- 
able reason to object to the course taken by some of the 
inspectors of this Board when conducting inquiries. A 
recent case brought to our notice is that of Bridlington, 
where on the 18th inst. an inquiry was held respecting a 
£35,000 loan. A brief report of the proceedings will be 
found elsewhere in this issue, for which we are indebted to 
the local paper. It would seem from this that the acoustic 
properties of the room in which the inquiry was held were 
not all that could be desired, and hence the report may 
not be an absolutely accurate record of what was 
said. The point which we now desire to criticise is 
that, when holding an inquiry for a loan to an elec- 
trical undertaking, the inspector advocated the use of 
gas Instead of electricity for street-lighting. For instance, 
the report makes him to say that “in all his experience he 
found there was no light like that of incandescent gas 
lamps. There was no light so good or so cheap. That 
was his experience wherever he had gone.” It is our con- 
tention that a statement of this kind is ultra vires and quite 


beyond the scope of the inquiry. The Local Government 


Board has no authority to say whether or no a town shall 
undertake electric lighting, or what system of lighting shall 
be used in the public streets. Parllament is the authority 
from which a council obtains power to put down electricity 
works, and the sole fanction of the Local Government Board 
is to see that the credit of the town is not over-pledged. It 
has also the right to see that the money spent is properly 
charged against elther capital or revenue, as the case may be. 
In the inquiry above mentioned the town of Bridlington was 
evidently seeking to extend its street-lighting by electriclty, 
and the engineer had succeeded in convincing not only his 
committee, bub also the Corporation that it was economical 
so todo. It is true that he, as an electrical engineer, had 
a direct interest in advocating the extension of electric 
lighting, even as we have. The business experience, how: 
ever, of his committee and of the Corporation secures the 
ratepayers against any wild-cat scheme being prematurely 
passed. There has been for years past a great controversy 
as to the relative costs of street-lighting by gas and elec- 
tricity, and we are prepared to admit that there has been 
some exaggeration in the statements of electrical engineers, 
although not as much as in those which emanate from the 
gas companies. We naturally think that the accurate 
measurements of electrical quantities on which electrical 
engineers are accustomed to base their statements, make 
them more reliable than those issued by the advocates 
of the gas companies. Putting, however, estimates 
of both sides out of the question as unrellable, we 
come to actual tests by unbiassed experimenters like 
Mr. J. W. Bradley, the city engineer of West- 
minster. His tests show that an ordinary arc lamp in 
Westminster is, light for light, considerably cheaper than 
any system of gas lighting which was in use within the 
clty boundaries. The number of such gas-lighting systems 
was considerable, and included the best and latest forms 
of using high-pressure gas in connection with incandescent 
mantles. No doubt the inspector of the Board of Trade 
who held the Bridlington inquiry is ignorant of these trials, 


and is ignorant also of the fact that, while they demonstrate 


the advantages of the open arc lamp over any system of gas 
lighting, they do not include results from any flame arc 
amps. He may be surprised to learn that the flame are 
lamp has done almost as much for electric lighting as 
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the incandescent mantle has for gas lighting, and hence 
that street-lighting with flame arc lamps can economically 
displace any other method of lighting main streets. 
This argument is, however, beside the question. The 
inspector at Bridlington gave his experience as to the 
advantages of incandescent gas lighting. He was not 
sent to Bridlington to act as consulting engineer to the 
Bridlington Council, nor to decide as an expert any such 
question as to what system of lighting should or should 
not be used. If the Corporation require a consulting 
engineer for their electrical undertaking, they will, of 
course, employ one who has had sufficient experience in 
electrical matters to be able to give them reliable advice 
on the subject to be dealt with. It is, of course, 
advisable to have an engineer looking into the way in 
which councils spend money on electrical undertakings, 
but it is beyond the scope of such an engineer to deter- 
mine the policy of the council. In one of our previous 
leaders we pointed out a case in which a provisional order 
had been granted to a local authority for electric lighting 
purposes, plans had been prepared and approved by the 
council, and in which all progress was stopped because the 
inspector, who happens to be the same as beld the inquiry 
at Bridlington, consid:red that the local authority sbould 
take supply in bulk from a company who were at the time 
financially incapable of giving the same, It may be to the 
interest of gas companies that Local Government Board 
Inspectors should act as their advocates, but while they 
continue to do so they must expect to have their pro- 
ceedings strongly criticised by electrical engineers. We 
had hoped that with a Liberal Government more liberal 
views would pervade the Local Government Board as to 
the rights of the elected representatives of a town to carry 
out their parliamentary obligations, When the Government 
has satisfactorlly solved the Chinese labour problem they 
will be able to turn to this matter, which, though a com- 
paratively small one, is a serious hamper to the spread of 
the electrical industry in this country. 


CORRESPONDENCE. 


“One man's word is no man's word, 
Justice needs that both be heard." 


ELECTRIC WINDING. 


DIR,—1 note that you devoted a paragraph in your paper 
to the discussion and conclusions arrived at In connection 
with my paper on electric winding In main shafts, con- 
sidered practically and commercially, As I am sure that 
you are as anxious as I am that any conclusions should be 
accurately drawn, I venture to put before you the accom- 
panylng brief tables showing the figures. In order to 
explain these tables I would first call your attention as to 
what you describe as inaccuracies in my figures, and 
endeavour to show you what little bearing they have upon 
the commercial aspect of the case, and I will avoid 
personalities. 

1. One speaker mentioned that I had made an error in 
the figures given of the coat of steam winding at Sherwood 
Colliery. This I admit, and I promised the Institution of 
Electrical Engineers to correct it, but this alteration has the 
effect of reducing the actual cost of winding per 100 tons 
to the following figures : 


s d. 
Cost per 100 tons without interest and depreciation........... 3 14 
Oost per 100 tons with interest and depreciation ......5......— 4 84 
Value of coal under boilers, per bon messas om sms si o ws ms s os o art me = 0 Th 


The same speaker called attention to what he considered 
was an error in the figures which 1 gave of the winding at 
Messrs Richard Evans and Co.’s colliery. It is true that 
the figure was omitted—viz, the weight wound without 
balance rope. The actual weight wound without balance 
rope was 1,080 tons, but with the same coal consumption 


we wound 1,260 tons with balance rope, and the estimate 
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is made on the balanced results, and is perfectly correct as 
regards the cost per 100 tons wound. 

2. Two speakers imagined that they had discovered an 
error in the cost of winding with Messrs. Fraser and 
Chalmers's compound engines on an eight hours' shift. It 
is true that the acceleration and retardation are incorrectly 
stated, but this was due, as I explained, to the fact that these 
figures arrived after the whole matter was in the printer’s 
hand, and Messrs. Fraser and Chalmers sent the figures 
showing an increasing rate of acceleration and retardation, 
and my assistant, in endeavouring to convert these figures to 
those on the previous tables, made an error in the speeds, 
but the final result as regards tha coal consumption per 
day, cost of plant, and the cost cf winding per 100 tons 
is perfectly accurate. One of the speakers prepsred a 
table of his own, assuming that the error really reduced 
the capacity of the plant, and thereby necessitated a 
greater coal consumption ; this table, however, bas been 
prepared on a totally inaccurate basis. Another speaker 
railed mv attention to the cost of winding at the Grand 
Hornu Mines, but the figures in my original paper were 
based upou information sent by his firm, and the cost was 
calculated upon the figure given to mə of £13 14a. 61 per 
day of 24 hours, and af er this caiculation the following 
words occur: “These figures applv to the working of 
No. 7 shaft winder only," I think I was jastifi d. in tbe 
assumption which I made and ibe basis upon which I made 
my estimate I am now informed thas this cost. was the 
total eos» of an output «f 16,000 kw. in the day of 24 
hours, bas I am also informe ihat the interest and depre- 
ciation on the cost of the electric winder has not been 
taken into account, or the winder’s wages, and, therefore, 
instead of the cost working out—as assumed by you—at 
6s. 6d. per 100 tons, it actually works out as follows : 


Total cost of generating plant for colliery... £54000 
Tons of coal per day of 24 hours usem eus mmi ses serem emsems 1 560 

Depth of shat smsem oso me omo sos mos è trs moms o m mane mamn een o basene 766 yards 
Winds pet LOUP au ieivec ER aene ani ee aa OD 

Ocal per Wind oa c d aceverne esim Qi D LOB 
Tobis per DOUN oues dab Eaa e acsi aa cu Ga 

Number of tubs per wind .—......... eee nen a 6 

Average horse-power on rope (coal only) ................. 255 

Average kilowatts during wind .e.msemesesem.sismessseusees 005 

Average kilowatts per day of 24 hours „mese. uosto om seo = 265 per hour, 


In arriving at the original cost of £18. 14s. 6d. for 
16 000 kw. per day of 24 hours, 9 per cent. interest and 
depreciation was only provided, the wages of the men were 
taken at about 3s. per day, coal is taken at 1°8lb. per 
indicated horse-power per hour, which is much too low a 
figure for ordinary collieries, where during the night a 
very small output is required. Correcting these figures to 
10 per cent. interest and depreciation, English rate of 
wages for the men, aud leaving the coal at 1°8lb. per 
indicated horse-power per hour, the cost works out at 
‘27d. per unit, but taking a more probable figure of coal 
consumption—namely, 24lb. per indicated horse-power per 
hour—the cost works out at ‘3d. per unit, and this figure 
I have taken in considering the actual cost of winding. 
The value of the winding plant, exclusive of ropes, cages, 
head gear, is given to me as £3,800, or, say, including the 
colliery labour fixing, £4,000. On this basis the cost of 
winding works out as follows : 

Taking the average current per day as 255 kw. (the maximum 

current during acceleration appears to run up to about 

550 kw.) at ‘dd. per unit, the cost for current per 100 tons s. d 

wound equals ———— ——— — ee, - 19°. 2 
Winder’s wages at 9d. per hour equals per 1C0 tons wound... 1 2 
Oil, stores, eto, 0 5 


ott me OE 009 


$499 69$ 6 66 B 6r) P4 DIS BONE D Ord DOE Dae B One E Ond o 6 6 (QUO © Gr O-OnO P O9 6 020 8 040 6.056 


Assumirg that the plant is running 24 hours per day at 10 per 
Gent. interest and depreciation, the amount to be added per 
ICO bons AG: i5. ieie eis e teca d ive ima Ee rta mI dee rn A 
On-16 hours" shift co cucuveckenirsiteni ks ee iaka pUrx P EpEEMA VE EE A 
On 8 Tours. SbIfD sinaua vlt vccecrm ieripu a D 
This, therefore, makes the actual cost of Grand Hornu winding : 
24 hours’ shift per 100 tons ....—. eese nme m 15 
16 1) a3 n 


This system of winding can only be adopted where 
the current is obtained either from a large generating 
plant or a power company with a large reserve of power, 
on account of the very heavy current required to accelerate, 
the starting current being fully twice the average running 


9.9 9 (9 9-099 HERE © (14 Ome BONE 9-000 9 Ort © OFF 9- O0 0 648 HERE 9-000 DONE 15 
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9 628 9 Gre 9 t 900€ OEE o 069 0.000 HERE 0.000 mat HOFF O O58 09-009 out OR 17 


596 


THE ELECTRICAL ENGINEER, APRIL 27, 19.6. 


TABLE 1, 


Cost per 100 | Oost per 100 


Distin- |Ooal wounc| Depth of : . Value of | Steam per 
Name of colliery, EORR Uer Aay at Sot, in winding d igen qpa buruki h paein r 
number. tons, yards, depreciation, | depreciation. per tons, | horge-power, 

p un pm s. d. Ba. d. 8. à. Lb. 

hl ec 1 2.000 372 10 5 94 5 3s 2 6 129 

Denaby and Cadeby ..........—. mi o mesos 2 3 360 763 14 3 54 5 2 1 6 83 

HiokleboB. c nea 11 2,900 549 11 4 11 6 10 5 6 88 

Sherwood .......... — —— — 12 2 600 444 174 ó lj 4 ei 3 Ts 43 

TABLE 2, 

Fraser and Ohalmer’s compound | 1 1,000 500 10 ó 4 6 3 ó 6 — 
engine, 135lb. pressure, non- 2 1.500 500 10 2 8i 5 li 5 6 — 
condensing, 3 2,000 700 10 ó 44 6 6j; ó 6 - 

TABLE 3, xd 

Markham's double.cylinder, 150lb, ^ nn 0 ; : i : ed 3 6 n 

pressure, non condensing, 7 2 C00 700 3 29 6 8) 5 6 - 
TABLE 4. e ia 

Fraser and Ohalmer's compound, : ias He : : at 2 Es 2 6 29 
150lb. pressure non-condensing, Z 2 000 700 9 3 5 l T z i 3 6 43 

Fall capacity of engine; more I ds n : 4 s 8 53 6 0 43 
expensive coal, 6 2 182 700 8 6 365 9 9 8 0 43 

TABLE 5, 

Estimated cost per 100 tons wound 1 1,000 . 500 8 ó 8 13 94 3 6 ó5 
with balancer and direct-current 2 1,500 500 8 2114 11 7 ó 6 34 
motors, ó 2,000 700 8 ó OF 12 5 ó 6 34 

TARLE 6, " a 

Mr, Mountain’s 9-999 Ae 0-0 oont oag o wo teni RES — 1,500 5CO { » = 114 3 6 \ ó1 

Mr, Hooghwinkel's actual costs 8 — 10 t$ — 

ESSO \ 1,350 | 330/550 { P — E \ 31-35 
| 

os oui | Weight of Cost per 100 tons | Value of 

MSN oal rer | Depth of eight o ost per OnB Gange ot i l 

as is day, shaft aoe ids of balancer fl ywheel,| Revolutions | with interest and coal poe Boilers, . 

Ing number, | tons. yards, roe |), winder, in ters depreciation, tursed, | Pi" 

— e e * d ae od. £ £ 
1 1350 | 330/550 8 10 000 47 345 — — — — 
2 1,400 700 8 15,000 54 — — — — — 
ó 800 500/866 8 10,000 54 — — — — — 
4 512 | 875 8 10.000 40 285 — — — — 
5 2,000 | 700 8 9,000 28 465 | — — — — 
TABLE 8, | | 
lA 1,000 | 500 8 8,600 36 515 — 
2A 1,500 500 8 10 500 50 535 — — — — 
3A 2,000 100 8 14,200 67 600 | -— — 
TABLE 9 | 
1 2,C00 700 8 9 000 28 465 8 23 5 6 3,00 2,000 
2 2,000 700 8 9 000 28 — 9 3 6 0 5,00 2 000 
3 2,000 400 8 28 10 Os 8 0 3,000 2,C00 


9,000 


current. I think that the remarks made respecting the 
Grand Hornu plant by the advocates of the balancer 
system were extremely unfair, as any firm carrying out the 
Grand Hornu scheme—and bear in mind that three small 
winders are required to be run from one large generating 
station—could wisely adopt the direct three-phase system 
of winding in preference to the balancer system on account 
of the greatly reduced cost of the winding gears. 

These remarks deal with the inaccuracies, and I propose to 


give in the accompanying tables (I. to 1X) the final 
results. E 


TABLE No. 1 shows the actual cost of winding from four 
large winding plants, and shows how little inflaence the 
steam consumption has upon the final costs. These are 
the best actual results from existing steam plants. | 

TABLES 2, 3, 4, and 5 show a series of calculated results 
for purposes of comparison. The exact conditions can be 
noted in each case from the data In the various columns. 

In TABLE 5, which relates to electric winding gears, the 
costs take generating plant and boilers into account. 

TABLE 6 shows Mr, Mountain’s estimated costs and Mr. 
Hooghwinkel's actual costs of electric winding plants of 
about the same siza The latter were corrected to bring 
the depreciation on to the actual hours worked, and the 
differences in the figures are chiefly due to the differing 
rates of wages in England and Germany, The actual cost of 


the winder, estimated by Mr. Mountain at £10,500, proved 

to ba £10,000. E 
TABLE 7 shows in the first four examples the actual cost 

of the winder only of existing Continental plants. Ib will 


be noted in example 5 that Mr. Clift’s figures are at 
varlanee with practice. 


TABLE 8 shows Mr. Mountain's estimated costs of 
winding gears with balancer, exclusive of generating plant, 
and includes cost of colliery fixing. 


TABLE 9 shows estimated costs by Mr. Clift of similar 
plants. In this table (No. 9) Mr, Clift’s figures are 
evidently too low compared with actual costs, and it will 
be noted: (a) he increases speed of balancer from 300 to 
465 revolutions, and reduces weight of flywheel from 
67 tons to 28 tons; (P5) he provides only two boilers, and 
inclades in his cost of generating station £2,000 to cover 
two 3S0ft. by Oft. boilers, 160lb. pressure, with all steam 
and exhaust pipes, and proportion condensing plants (about 
two-thirds actual value); (c) be inclades £3,000 in cost of 
generating plant for plant of 800 kw. to 1,000 kw. capacity, 
including fixing, which is evidently too low (about one-half 
actual value); (d) an efficiency of 100 per cent. is assumed 
for the motor on balancer, 

I am glad that my paper led to so much discussion, but 
I think it would have been more to the interest of the 
Institution, and also greatly to the benefit of the electrical 
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profession, if the speakers had confined themselves more to 
bringing forward actual figures of coste of generating plants, 
with the cost of raising coal per 100 tons, taken from 
collieries where electric winding is working, rather tban 
devoting themselves to either imagining or leading others 
to imagine that they had discovered errors in my paper 
which discredit the results. I am quite satisfied that the 
arguments advanced by these speakers will have no weight 
whatever with mining engineers and colliery owners. I 
must apologise for trespassing so much on your valuable 
space, and I am quite sure that your well-known desire to 
be fair will be appreciated by your readers. 

As regards the conclusions to be drawn from my paper, 
you seem to Infer that I have changed my vlews since the 
paper was originally read. I regret to say that my views 
are not changed, and my original views are expressed in 
the two paragrapbs taken from my paper, as follows: 

Tt will be seen that these figures do not compare at all 

favourably with the results which have been obtained from 
high-class steam winding engines, and this is largely due to 
the heavy first cost of the plant. It may be argued, and 
with a great deal of justice, that the generating plant can 
be utilised for other purposes during the time that it is not 
used for winding, and there is no doubt that the item for 
Interest and depreciation would be greatly reduced if this 
plant were used during the night for coal-cutting, pumping, 
etc. Unfortunately, the power required in collieries for 
night work bears a small proportion to the day work, as it 
is during the day that all the haulage is required in order 
to bring the coals to the pit bottom for the winding 
engines,” 
+ “The writer regrets that for heavy winding he is not 
able to make out a better case than is shown by the figures 
la this paper, when the winding is considered on fair and 
proper lines— c, in comparison with engines of equal 
quality to the engines which are used for driving the gene- 
rating machinery in an electrical installation. It must not, 
however, be inferred that there is no field for the successful 
application of electricity to winding in small collieries or 
groups of collieries which are dealing with small outputs 
and very moderate depths, but it does appear that for 
really heavy work, such as described in tables 1, 2, 3, 
and 4, that colliery owners would be ill-advised to spend 
the large additional sum required for electric winding plant 
when there is so little prospect of getting an adequate 
return, and when they can spend their money to much 
greater advantage in electrifying their haulage, pumping, 
coal-cutting, drilling, and the surface driving arrange- 
ments,’—Yours, eto., W. C. MOUNTAIN 


REVIEWS. 


Exjerimental Electro-Chemistry. By N. Monrou HOPKINS. 
Ph.D., Assistant Professor of Ohem'stry in the George Washington 
University, With 130 Illustra'i:ns, Archibald Constable and 
Co., London. Price, 12s. net. 


[Second Notice. | 


In the years gone by, when Faraday’s experiments illumi- 
nated the sphere of electro-chemistry, physicists thought 
they began to see a little behind the scenes, but theories 
give place to theories, and the end is not yet. Faraday’s 
laws hold good now as ever, because they are but special 
instances of immutable laws relating to the conservation 
of energy. The physical explanation, however, of certain 
phenomena has changed, whether for simplicity or other- 
wise is doubtful. The thinker accepts for the moment any 
explanation that best elucidates phenomena observed, keep- 
ing an open mind as to the absolute correctness of that 
phenomena. Some of us hoped that atoms, atomic 
weights, and atomicities would linger longer, but ions and 
charges of electricity in certain chemical considerations 
seem to simplify explanation. Yet we firmly believe we 
are as far off the true and real physical explanation of 
certain chemical phenomena as we ever were. Novelists 
assume lots of things that are altogether impossible, and 
scientists do likewise. Scientific men pile up observed 
facts, and some deduce theories. The more facts the 
theory explains the more that theory is accepted, but till 


a theory is comprehensive enough to cover all facts, and 
leave no exceptions, that theory must only bə accepted 
tentatively. It is a good working theory, or a good 
working hypothesis—good for examinational work or for 
scientific publications—and that is all. Every student 
should have drummed into his head the wide difference 
between a theory and a law, The physical explanations of 
all electro-chemical phenomena are merely theories—good 
till something better come along ; hence, while they may 
or must be studied, the student should rigidly avoid being 
smitten with the idea that the end of plausible theories has 
been reached. The latest theory—tbe ionic and electrical 
theory so largely worked out by German and English 
savants—is fascinating, but not convincing. However, this 
is not the place to discuss that question, but to show how 
clearly .and how admirably the author puts the latest 
theories before his readers. It is not worth while even to 
discuss the value of theories, but we may dogmatise and 
say every student is the better for the getting of a physical 
conception of what goes cn in electro-chemical matters, and 
the ionic theory gives a simple method of mentally seeing 
otherwise invisible transformations. Dr. Hopkins, as we 
have previously said, starts with history, but he also uses the 
classic experiment of Davy to explain the ionic theory of 
to-day. Davy separated sodium and potassium electro- 
lytically. He took a block of caustic soda (NaOH), 
moistened it with water, and put it on a platinum plate. 
A hole filled with mercury was made in the block of caustic 
soda, and into this mercury the negative terminal of the 
battery was placed, the positive terminal being connected 
to the platinum plate, As soon as the connections were 
made electrolytic action was commenced, and at the 
negative terminal a sodium amalgam commenced to be 
formed, and continued till the mercury was used up if the 
current was continued so long. It is not with the experi- 
ment, however. It is with the explanation of what goes on 
that we are concerned. Dr, Hopkins by the aid of five 
diagrams shows in the clearest manner the latest theory: 


1, Shows two molecules of potassium hydroxide 2(KOH) 
about to be plunged into water. 

2. Shows the hydroxide (KOH), split up into K and OH, 
floating independently about in the water. 

3. Shows the battery terminals placed in the water and K 
going to the negative and OH to the positive terminal, 
the march of the ions. . 

4. K and OH move or float independently In the water 
because the ion K is preserved by a positive charge of 
electricity and OH preserved by a negative charge. 

5. When K reaches the negative terminal it gives up its 
charge and become normal K, which will displace H from 
water and take its place. Thus 2K+2H,O becomes 
2(KOH)+H,, the H, being collectable upon the 
terminal. Similarly, the hydroxyl lons have gone to 
the positive terminal, given up their negative charge, 
and the result is formation of H,0+0, the O being 
collectable on the terminal. 


Really, the whole thing is very simple if you can only 
get over the initial difficulties. Dr. Hopkins does nof 
trouble about the arguments against the latest theory of 
dissociation, but accepts it as the best working theory ever 
proposed, and proceeds to tell the arguments and experi- 
mental evidence in favour of it. In these chapters he dis- 
cusses the work of Arrhenius, Traube, Pfeffer, van't Hoff, his 
own, and others in the most delightful manner, and leads 
on so simply from point to point that we are reminded of 
Tyndall. Everything is made to look so simple that one 
wonders why there should be doubters, and, at any rate, 
we are bound to admit the proofs of substances in solution 
behaving similarly to gases. To us, perhaps, Chapters VI, 
and VII. appeal more strongly than the previous chapters. 
These deal, among other things, with Faraday’s laws and 
energy required in electrolysis. Isis here that the practical 
man comes in. His particular forte is £ s. dọ, and his com- 
mercial success is a matter, assuming certain conditions of 
demand, of cost of production and amount derived by 
selling. He wants to know what can be done with a 
certain weight of coal, hence his interest in these calcula- 
tions; and we have always thought books and teachers 
passed these matters over as somewhat frivolous. Of 
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course, we were all told in our young days that scientific 
men were long-haired, long-headed enthusiasts, who never 
thought of money, and were generally so absent-minded as 


to fall into the next ditch unless led by a little child. 


Maturer years have brought about another view, that most 
 Belentific men have a pretty high notion as to the value of 
their work, and the would. be-thought scientific men have a 
higher notion of their own value than the real ones. De. 
Hopkins is excellent here as in his other chapters. We 
musi pass on, merely saying of the latter part of the book 
that it mostly deals with the electrolytic preparation of 
various substances from the practical working standpoint, 
giving the latest apparatus and results, One chapter 
is just now particularly interesting, as there has been 
quite recently lectures and papers on the subject— 
viz, the obtaining of nitric acid from the atmosphere. 
Some years ago Crookes at the British Association 
frightened us all—that through the using up of the 
nitrates of plant life we should sooner or later be 
starved—but he consoled us by pointing out that the 
atmosphere contained enough nitrogen to last for centuries 
to come, if it could be economically collected and used. 
Patentees and experimenters have laid the advice to heart, 
and have tried a variety of methods, some of which are 
here described, but as yet the operations are not com- 
mercial. There is one other chapter we should like to see 
generally studied—viz , Chapter XVIIL, “ Electricity from 
Carbon." We should then probably hear less of ignorant 
statements as to what will happen when England's coal 
supply is nearer exhaustion ; but this is not a political 
article. We leave this book with regret: it is one of the 
best we have ever read upon the subject which it treats. 


The Elements of Eiectrical Engineering: A First Year's Course 
for Students, By Tyson SEWELL, A.LE E, Third Edition. 
revised and enlarged, including an Appendix of Questions and 
Answers, With 274 Illustrations, Orosby Lockwood and Son, 
7, Stationers’ Hall-court, Ludgate-hill, London, EO, Price, 
7s. 6d. net. 

As above noted, this is a third edition, but for the 
benefit of those not already acquainted with the work we 
may state here that it is based upon courses of lectures 
given by the author to classes of students desirous of 
qualifying as electrical engineers. The second edition 
differed from the first in that it included some chapters on 
alternating-current working, while the third is distinguished 
by some further additions of à minor order. Thus the 
number of examples in the appendix has been nearly 
doubled, and part of the matter in Chapter X relating to 
the '* Aron” meter has been replaced by particulars of the 
" Wright" and other electrolytic meters. Mathematics 
have been avoided as far as possible throughout. The 
author dispenses with them to a large extent in the section 
devoted to alternating-current working by making free use 
of vector diagrams. These, as he points out, often enable 
the student to perceive readily what would otherwise 
involve a tedious mathematical demonstration. His aim 
is, obviously, to keep within the capacity of the average 
first-year student at polytechnics and technical schools, 
and this he seems to do with conspicuous success. It is 
one thing to possess knowledge, but quite another to 
successfully impart it to others. Ability to accomplish the 
latter purpose is not always combined with learning. Mr. 
Sewell is, however, a master of the art; he is nothing if 
not lucid, whether in initiating the student into the 
mysteries of Ohm’s law or describing an armature winding 
The book might, perhaps, with advantage have been a 
little more up to date in regard to the range of apparatus 
with which it deals. For instance, no mention is made 
of flame ares in the chapter on arc lamps, nor do we find 
reference to any bat carbon-filament lamps in the chapter 
devoted to incandescent lamps. It may be argued that these 
are small matters, and have little bearing on the primary 
object of the book, but, after all, attention to such details 
constitutes the difference between an up-to-date and out-of 
date work. Apart, however, from deficiencies of this kind, 
we have no fault to find with the book, which attempts a 
difficult task and accomplishes it in an eminently satis- 
factory manner. The questions added to the appendix 
are of an arithmetical character, and well calculated to 


test the student's grasp of the subject, being, moreover, as 
far as possible of a practical nature. | 


PARLIAMENTARY INTELLIGENCE. 


Lonpon County Councit TRAMWAYS. 
Proceedings before a Select Committee. 


A Select Committee of the House of Commons, presided over 
by Sir Lewis McIver, on Wednesday sat to consider the Tram- 
way Bills of the London County Council, the City of London 
Corp»ration, the Middlesex County Council, and the London 
United Tramway Co. 

The London County Council’s Bill was the first on the list. 
Asa complement to this, the Corporation of London (Black- 
friars and other Bridges) Bill was placed second. 

There were 20 petitioners against the London County Council 
Bill, among them being the London and India Docks Co., the 
West Lordon Extension Railway Co., the London and North 
Western Railway Co., the Middlesex County Council, London 
omnibus owners, the Metropolitan District Railway Co., the 
Hon. Soclety of the Inner Temple, and the Borough Councils of 
Hampstead, Lambeth, Paddington, Wandsworth, and Islington. 
Against the City Corporation's Bill only one petitioner appeared 
by counsel—the City of London Electric Lighting Co. 

Mr. ERSKINE Ponrock, K.O., who is leading counsel for the 
London County Council, said that for the convenience of all 
parties he proposed that the committee should first desl with 
the scheme for constructing tramways over Westminster and. 
Blackfriars Bridges and along the Thames Embankment. The 
Blackfriars Bridge would be widened, and the tramways over 1b 
constructed under the powers sought in the Bill promoted by: 
the Corporation of London. 

Sir R. LrrrLER, for the city of London, recalled the fact that 
last year tramways almost identical with those now proposed 
were passed, subject to the condition that Blackfriars Bridge, 
which belonged to the Corporation, should be widened. The 
Corporation, always desirous of forwarding any public improve- 
ment, now proposed, under its Bill, to widen the bridge and 
provide tramways, which would be leased to the London County 
Council. He suggested that the committee should suspend a 
decision on the first Bill until they had heard the case of the 
City Bill. 

Mr. Coward, K.C., said he would have to raise the question 
how far it was wise and politic, in view of the development of 
motor omnibuses, to construct tramways in London on a large 
scale. Appearing for the omnibus proprietors and others, he, 
on this part of the London County Council Bill, only raised the 
question of competition, but he asked that he should not be 
shut out later from raising the matter of policy. 

The CHAIRMAN said counsel might rest assured he would be 
protected in every way. 

Mr. Porrock, in opening the case for the promoters, said it 
was one of the objects of the Bill to link up the two systems 
north and south of the Thames by means of the subway which 
had already been constructed as far as Aldwych, and was autho- 
rised down to the Embankment. So far as the bridges and 
Embankment were concerned, the scheme this year differed 
very materially from that of last year, inasmuch as ib was pro- 
posed to put the lines on the down-river side of Westminster 
Bridge, on the river side of the Embankment, and on the 
western side of Blackfriars Bridge. This, it was considered, 
would be a very great improvement. It was also proposed to 
bring the subway out on to the Embankment at the spot where 
the steps on the western side of Waterloo Bridge were now. 
These steps were very little used by the public, and there was 
another flight on the eastern side of the bridge. The lines 
would be on the conduit system, and would cost altogether 
£85,900. No public body was opposing the scheme, and this 
year there was no opposition on the part of the Home Office. 
The only opposition was from the omnibus companies and certain 
owners aud lessees. 

Mr. Maurice FrrzwAURICE, chief engineer to the London 
County Council, gave evidence, in which he explained on the 
plans the proposed position of the rails and the method of 
turning from the bridges to the Embankment. With the lines 
occupyirg 174ft. there would still be space enough on West- 
minster Bridge for fuur lines of traffic. The roadway of the 
Embankment was well adapted for tramway traffic. By arrange- 
ment with the Lambeth Council the convenience at S angate 
would be removed, and the rails would take the centre of the 
road way. 

The committee then adjourned until the following day. 


Lonpon County Councit Exectric Ligur BILL. 

The Hybrid Committee of the House of C.mmons appointed 
to consider the L ndon County Council (Electrie Supply) Bill 
held their first meeting on Wednesday. Mr. Luke White was 
appointed chairman, and it was agreed to reassemble for busi- 
ness on Tuesday next. More than 50 petitions have been lodged 
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in connection with the Bill, and in view of the large number of 
counsel briefed and of the widespread interest taken in the 
inquiry, it has been decided to hold the further sittings of the 
committee in the large conference room contiguous to Weat- 
minster Hall. 


TRADE NOTICES AND NOVELTIES. 


New Switches. 


We note that the British Thomson- Houston Company, 
Limited, Rugby, are putting on the market some new designs 


D.T.H. Type H, Form B, Lever Switch. 


of knife switches, comprising lever switches for circuits 
up to 250 volts, and quick-break switches for circuits up 
to 600 volts. In their type H lever switch all current- 
carrying parts are constructed of hard-rolled high-conductivity 
copper, the contacts being ground in, The other parts are 
copper plated, so as to give a uniform finish. This switch is 
made in two forms, differing only in the design of the clips. 
Form A, for capacities up to 200 amperes, has inverted U-shape 
clips, while form B, for capacities of 200 amperes and upwards, 
has straight clips. The 1,500-ampere size has two blades per 
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B.T.H, Type K, Form B, Quick-Break Switch. 


pole. The above description applies equally to the firm's 
quick - break switch type K, except for the addition of 
a follower blade to give the quick - break action. This 
blade is a substantial punching, hinged to the main blade, and 
held against same by a strong spring. On opening the switch, 
the main blade leaves the follower blade between the contact 
clips until by a positive action it is forced toleave. The tension 
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springs are specially selected and constructed so as to indefinitely | 
retain their proper action. Two blades per pole are provided 
In the 1,500 and 2,000 ampere sizes. 


New Type of Motor. 


Messrs. J. H. Holmes and Co., Newcastle-upon-Tyne, have 
recenily placed on the market the new type of motor illustrated 
herewith, The design of frame with laminated, high permeability 
poles of special shape is very compact, and ensures freedom 
from vibration even at the highest speeds. Ventilation is csre- 
fully attanded to, so that a very free circulstion of air in every 
partis ensured, Great care is also taken in the insulation of 
the windings, ample space being provided everywhere, while 
the subdivision of the coils prevents any great difference of 
potential between them. All parts are made to gauge, so that 
Spare parts can be obtained at any time. The constants of the 
design have been so chosen that there is margin enough to 
allow the machines to have a 5 to 1 range of speed by shunt 
field regulation only, the highest speed being chosen withln 
the limits of safe running. The first series has a range of 
5 b.h.p. to 65 b.h.p. at normal speeds of 675 revolutions to 
1,275 revolutions, but the range of possible windings with 


standard commutators gives a series of speeda from 200 revolu- 
tions upwards. These machines will stand an overload of 
100 per cent. for short periods. They are also wound as shunt 
or compound dynamos. 

G.E C. Progress. 

The latest progress sheet issued by the General Electric 
Company, Limited, includes the items illustrated herewith. 
The front door push plate (Fig. 1) is of black bronzed metal 
work with green relief, and is so constracted as to allow for 
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FIG, 1.—Push Plate, Fig, 2, —Plug Adaptor. 


the reception of a visiting card behind glass. Fig. 2 shows a 
new pattern plug adaptor suitable for bayonet-type holders. 
It is of polished brass with porcelain cord grip, being easily 
wired, small, and compact. 


Catalogues, eto. 


BornkR CoveRING.—We have been favoured by the Mica’ 
Boiler Covaring Cumpany, Limited, 35, Queen Victoria-street, 
London, E.C., with a copy of a pamphlet which describes and 
illustrates the various applications of their speciality. Namerous 
testimonials are included. 

Frame Carpons.—From the Union Electric Company, 
Limited, 151, Queen Victoria-street, London, E.C., we have a 
price list of their Noris-Excello arc lamp carbons for direct and 
alternating currents. (ning to the small diameter and extra 
length of the carbons in flame lamps, it is necessary that these 
should be of low resistance, as all endeavours to feed the current 
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to the carbons near the point of combustion have hitherto failed. 
The Excello low-resistance metallic core meets this requirement. 
The list covers a large range in diameters and lengths, and gives 
the equivalent in inches of each carbon and per hundred pieces. 

GRINDING. MacuiNEs. — Messrs. S. Wolf and Co., 148, 
Southwark-street, London, S.E., have sent us a new list of 
their portable electric grinding machines for direct or alternat- 
ing current. 

Concrete Constroucrion.—From the Patent Indented Steel 
Bar Company, Limited, Queen Anne’s-chambers, Westminster, 
S.W., we have received a pamphlet describing briefly the 
objects and advantages of their indented bars for reinforced 
concrete construction. These bars are, we understand, new to 
the country. | 

Arc Lamps.—‘‘ Sunshine" flame arc lamps are the subject 
of the latest publication we have received from the Electrical 
. Company, Limited, 121-125, Charing Cross-road, London, W.C. 
These lamps are made to consume 8, 10, 12, or 15 amperes wlth 
converging carbons, which prodace either an intense yellow or 
brilliant white light. | 


PERSONAL. 


Mr, John Young, the general manager of the Metropolitan District 
Railway, resigns that position on May 1, and will join the board of 
directors of the company. Mr, A. Oollinson, of the mechanical 
engineers’ department of the North-Eastern Railway, has been 
appointed to succeed him as general manager, 

Sir. Olifton and Lady Robinson have arrived ab Keith House, 
Porchester-gate, from the Continent, Sir Olifton's short holiday on the 
Riviera after his recent accident has done him much good, 

The appointments with regard to the management of the Waltham- 
stow tramway system have now been made, Mr, G. Rh, Spurr, of 
Ilford, has been elected to the position of electrical engineer, with a 
salary of £350, rising by annual increments of £25 to £450, The post 
of traffic manager, with a salary of £200, rising by £20 to £500 per 
annum, has gone to Mr, W. Murray, of Ipswich. 

Mr. David Alexander, A.M.I.E E, of 43, Mains-street, Glasgow, 
has been appointed by the Adams Manufacturing Oo., of London, 
their agent for the sale in Scotland of their patent Sturtevant 
'' Tgranic " motor starting and controlling appliances, 

Ia our last issue we announced that Mr, Cuthbertson, of the Longton 
e'vcsricity works, had been elected an associate member of the Institu- 
tion of Electrical Engineers ''after examination." We regret the 
error in the shatement, as, of course, no examination is as yet needed 
for A.M.I.E.E, We are pleased to see that Mr, Cuthbertson has 
joined the Institution, 


APPOINTMENTS VACANT. 


Electrical Engineer, Battersea B.rough Council. 
salary, £50) per annum, See advert'ssment. 


Electrical Engineer, Clydebank Dock, Applications by May 7. 
See advertisement, 


Commencing 


LEGAL INTELLIGENCE. 


TAYLOR v. METROPOLITAN RAILWAY CO. 


This was the company’s appeal from the judgment of the judge at 
Marylebone County Court, and was heard before Mr, Justice Kennedy 
and Mr. Justice A, T. Lawrence in the King's Bench Division on 
‘Wednesday. | 

The respondent was a corn and coal merchant at Rickmansworth, 
and about 1891 he made an arrangement with the Corporation of 
Birmingham to purchase coke dust from them, to be consigned by 
them to him. The route by which the dust would travel was over the 
Midland or North-Western and the Metropolitan Railways (the appel- 
lante). He made an agreement with the Midland Co. for its convey- 
ance over the above routes at the rate of 7s, 1d. per ton, but the 
money was always paid by the respondent to the appellants. Sab- 
sequently the respondent discovered that there were two charges in 
respect of coke dust—viz., 63, 6d. per ton if to be used as fuel, and 
7a. 1d. if to be used for other purposes, He then brought the action 
against the appellants for the amount of freight overcharged, on the 
ground that his coke dust was to be used as fuel, and that the proper 
charge would have been 6s. 61, instead of 7s. ld. The county court 
judge found as a fact that the dust was not used as fuel, but for brick- 
making. Butin giving jadgment he took the point, as to which no 
evidence had been given by the respondent, that this variation of 
charge was a violation of Section 90 of the Railway Olauses Act, 1845, 
and give judgment for the respondent, 

Atuer hearing arguments from counsel on both sides, their Lordships 
allowed the appeal, : 


ACTION AGAINST COLCHESTER CORPORATION. 


At Colchester County Oourt on Tuesday, his Honour J udge Tindal 
Atkinson gave his decision in the case Burling v. the Colchester Qor- 


poration, in which the pla'ntiff sued for damages for wrongful dis- 
missal. His Honour, reviewing the facts of the case, said the plaintiff - 
entered the employ of the Corporation as a tramway motor-driver, at the - 
wages of 233 , which amount was afterwards increased to £1.63, He was 
eventually discharged, it being alleged that he left the handles of the - 
tramoar he was in charge of whilst it was in motion and walked to the 
other end of the car, Plaintiff admitted that if he had been guilty of 
the alleged misconduct, the defendants were justified in dismissing him, 
but he denied the allegations. The case was tried before a jury, who 
awarded the plaintiff one week's wages as damages, the jury finding — 
that the engigement was a weekly one, subject to a week's notice on 
either side, His Honour said the qnestion as to whether the defen- 
dants were liable, having regard to a certain book of rules that had 
been issued, was reserved for further consideration, and he said that, 
after considering this point, jadgment would be entered for the: 
plaintiff for £1. 6s., with costs. A stay of execution for 21 days was 
granted in the event ot the defendants appealing against the decision, 


UXBRIDGE AND DISTRICT ELECTRIC SUPPLY CO. 


In the Chancery Court on Wednesday, the Uxbridge and District 
Electric Supply Co. applied to Mr, Justice Buckley to sanction an 
alteration of the Company's memorandum of association so as to 


| enable it to extend its business to the county of Hertford and else- 


where, The order was granted, but the words ' adjoining districts ” 
were inserted instead of '' elsewhere." 


COMPANIES’ MEETINGS AND REPORTS 


JOHNSON AND PHILLIPS, LIMITED. 


The first annual general meeting of the shareholders in Johnson 
and Phillips, Limited, was held on March 26, Mr. Robert W, Blackwell, 
chairman of the Company, preeiding. 

In moving the adoption of the report, the OHAIRMAN said: 
Referring to the balance-sheet, which you have all received, there 
are s veral things in it to which I would like to call your 
attention on behalf of your directors, Is will, of course. be 
appreciated that the Company, although it was registered in June 
last, did not acquire possession of the business of Johnson and Phillips 
until some two or three months later, There were many questions 
which would naturally arise in the taking over of a business which 
had for a long time been conducted by an individual, and everything 
had to be carefully brought int» line before the directors could take 
over the business on behalf of the limited company. There were, of 
course, a very large number of questions as to the ownership of the real 
property acquired. All these matters took some little time before the 
lawyers could formally pass them for the benefit of the Company, 
The net result. therefore, has been that your directors have been in 
charge of the affairs of Johnson and Phillips for only some three or 
four months of the period which at the present moment is under 
discussion, It is a matter of common knowledge, I think, that 
during the year which we are now discussing there was no very 
great stimulation of trade, and there were no large enterprises which 
came under the line of work in which Johnson and Phillips have been 
especially successful in the past, and it is, therefore, a matter of some 
congratulation to your directors to feel that the result which has been 
obtained during the year now uader review has come wholly and 
solely from the daily and ordinary business of the house, and from no 
special or remarka>le opportunities to make lucrative contracts, I 
would also like to say that during the period 1n which we have been 
interested in managing your affairs we have had the most ample 
assistance from Mr, Johnson ; indeed, I may say that we have at all 
times had his assistance and suggestions as to the method of carrying 
on the business of the Company. In addition to that, I may say 
that the mansging directors, who have been so long in charge of 
the business, have assisted. your directors in every possible way 
in enabling them to get at the bottom of the Company's 
affairs. The result that we have to lay before you to-day 
is that the net profits made during the year ended on 
Dec. 31 last amounted to the sum of £352,064. That amount 
has been arrived at after paying out during the year, for the keeping 
in order of the works and their msintenance in a first-class condition, 
a sum of £4,000 odd. After deducting from the £32,C00 in question 
the directors’ remuneration, the debenture interest, and the reserve for 
the debenture sinking fund, there remains a profit available for dis- 
tribution of £21,958. On account of the fact that we are not allowed 
to divide any profits which were realised during the period prior to 
the formation of the Company, there only remains a sum of £11,769, 
which is available for division among the shareholders, leaving a 
balance in our hands of earned profits of £10,169. Ia the opinion of 
your directors the proper thing for them to do was to write cff that 
amount promptly from the books of the Company, and we have, there- 
fore, applied this sum of £10,000 odd to the redustion of the patent 
item, which is always a douotful item in the view of shareholders, 
We have, therefore, reduced that item to £5900, and we have 
also written off the formation expenses of the Oompany. I 
think it may be taken as absolutely correct that we have made 
every provision we possibly could in order to keep the Company on as 
conservative a basis as possible. I would also like to repeat the state- 
ment made in the report accompanying the balance-sheet—viz., that 
there was naturally a long period of more or less difficulty in knowing 
just what might happen with Johnson and Phillips duriag the process 
of reorganisation and of establishing the limited company. We are 
the more glad that a conservative policy has been followed in this 
matter, since questions have arisen owing to the late fire at the 
Company's works, It is perfectly true that the damage caused by 
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that fire was amply covered by insurance, bat, at the s:m> time, it 
has given rise to a great many questions as to what shouid be the 
proper course for Johnson and Phillips to pursue at the present tine. 

may say that kad the fire not occurred at the moment it did we 
should have adopted, and been in course of carrying out, various schemes 
for the extension of the works, and for ‘putting it upon an absolutely 
modern mechanical manufacturing footing. Iaasmu sh as the fire did 
occur justas the moment it dió, none of that work is of any special 
use to us at the present moment, and I may say that your: irectors 
are discussing a number of schemes in order that they msy decide 
as to how best the Company can take advantage of the present con- 
dition of affsira to place i:s works upon a thoroughly modern basis, 
I presume that these discussions will form a large part of the sul ject 
matter which we shall have to report to you atthe next mectirg we 
shall have the pleasure of attending. Ido not know that there is 
anything more ihat I can sey, because the balance-sheet is a very 
plain and clear one, I think that possibly all that I can add is that 
we have received during the past year various large orders for the 
equipment of cable ships for foreign Powers and for the equipment of 
cable works in foreign countries, None of these orders, however, 
come within the purview of the period under discussion, but they will 
come into the balance-sheet of the current year. I think we can safely 
say that everything has gone on as well as we could reasonably expect, 
and that the prospects of the current yearare very much brighter than 
they were for the pas: year, 

Mr. Jonn D, BONNER seconded the motion, which was carried 
unanimou:ly. 

On the motion of the CHAIRMAN, a dividend was declared for the 
period fr:m July 5 to Dec. 51, 1905, on the 175,000 ordinary shares, 
at the rate of 7 per cent, per annum. 


TYNEMOUTH TRAMWAYS. 


The sixteenth ordinary general meeting of the Tynemouth and 
District Electric Traction Co. was hild on Friday, the 20th inst., Mr. 
W. J. Greer in the chair, 

The adoption of the annual report and accoants was moved by the 
CHAIRMAN, He was sorry, he said, to hava to report that tha traffic 
receipts were not so good as had been hoped for. There was a decrease 
of £1,412 in the traffic receipts, as compared with the previous year, 
this sum representing more than 3 per cent, on their share capital. 
This decrease was principally due to the continued unsatisfactory 
state of trade locally, coupled with the ixcreasing competition from 
the North-Eastern Railway conscquent on their more frequent train 
service, At certain times of the day the railway company ran a five 
minutes’ service in place of the usual quarter of an hour service, At 
the last meeting he referred to the serious increase in the rateable 
value, and mentioned that the Company were appealing. Their appeal 
was suocessfu), and had the effect of reducing the amount to be paid 
for poor and general district rates from £918 to £572 per annum. 
This represented a saving of £346 on the 1norease against which they 
appealed, but their rates were, however, increased by £238, and this, 
together withthe cost of the appeal, represented more than 1 per cent. 
on their ordinary capital, The entire cost of the appeal, some £280 
had been included in the year’s account’, and would not therefore, 
affect the expenses of the current year, Their expenses had been kept 
as low as possible, and they had saved £64 onrunning expenses, but 
on the other hand they had been compelled to sj end £157 moreon repairs 
and maintenance than in 1904, The net profit available for distribution, 
including the balance brought forward, amounted to £35,875. 73. Out 
of this sum they had paid the preference dividend which fell due in 
September, as well as an interim dividend at the rate of 25 per cent, 
They proposed now to declare another 1 per cent, on the ordinary 
shares, making 34 per cent. for the year, This year the directors 
proposed to put only £600 to the depreciation account, but in addition 
to £1,500 put by last year, they had the benefit of £550 rec:ived as 
premiums on the issue of new shares, so that the average placed to 
depreciation for the last two years would be £1,425, which closely 
approached the sum put by annually hitherto, The capital expendi- 
ture during the year amounted to £5,705, and included the greater 
part of the cost of the Whitley extension, an i a's) the cost of three 
new car-pits, The opening of the Whitley cx:cntion had the ¢ffect of 
increasing the number of through passengers, 

Mr. J. B. WiLLIAMSON, who seconded th» motion, said the last 
summer season was an unfortunate one, for, with the wet weather 
prevailing at the end of August, visitors flsd from the district, The 
prospects of the Uompany were very much in the hands of the clerk of 

,the weather, and if only next summer was dry and warm he had 
great hopes that the business of the undertak.ng would improve. He 
welcomed the opening of the aquarium, which was under the manage- 
ment of Mr. Lindon Travers, who would ‘‘ make things g>.” 

The report was adopted. The chairman was re-elected a director, 
and the remuneration of the Board for the year was fixed at the 
following amounts: £50 for the chairman and £25 for each cf the 
other directors, ` 


BABCOCK AND WILCOX. 


The seventh ordinary general meeting cf Babcock and Wilcox 
took place on Thursday, the 19th inst, 

Mr, Joun DEWRANCE, who presided, congratulated the shareholders 
on the satisfactory nature of the report (copy of which appeared in our 
issue of the 13th inst.) he was privileged to submit. ‘he accounts 
showed a net profit of £291,022, to which had to be added the balance 
brought forward from last account, £28,519, less tha amount voted to 
the directors as bonus at the last general meeting, £1,575, making a 
balance of £317,966, which, after deduction of the interim dividends, 
left £250,966 for the meeting to dispose of, The directors now recom- 
mended that out of this amount the following dividends should be 
paid—namely, 3 per cent, on the preference shares, absorbing £3,000 ; 


8 per cent, on the ordinary shaves, f ee of insome tax, abto:bing 
£64 000; ard a bonus cf 4 per e nt. on the ordinary shares, abs» bing 
£32 (0); that £10),C0) shovl t be pliocd 59 reser ve fund snd £20 OCO 
to dividesd «qusli a 10n. fi-d, lesvi^g a b lansa cf £3',966 to he 
carried forward t» nix; accola Suna resals r quiet fw wo ds 
from him, but the shareholders woud *pprci.te tle facu thas 
it coult oaly be attained by a bns.Less «f hig: mognitule, “Tha 
Oompany were fortuaate in having an ex eleit orgənisa icn, 
capable of dealicg with sll matters that cropped up, and the 
shareholders owed a debt of gratitude to the st» ff, wno had ao earnestly 
worked throughout the year to produce such a satisfactory result, 
How long such a resuit cculd be produced, even with the best possible 
organisation, iv was not for him to say, but he had every reason to 
think that the p-esent year promised to be as good as the last, Theirs 
was a trading concern, depending larg. ly on the business of the world 
and all the various matcers that commercial concerns hai to take into 
consideration, and if at any time the Board hal to apologise for 
diff rent results, it would not be because they had not done their best 
to perpetuate such a state of things as they were now able t» submit. 
He then moved the adoption of the report. 

In replying t» several questions from shareholders, the Chairman 
said that the Oompany were in a very satisfactory position with regard 
to the British Navy. They had also a considerable amount of work in 
connection with one or two foreign navies, but unfortunately some of 
the navies of the world were so obstinate as not to listen to their blan- 
dishments, Taking the British, American, and I salian navies, however, 
be believed more battleships were ncw being fioted with the Company's 
boilers than with any other, exsept the tank boiler, The mercantils 
marine weie not yet converted, but at the same time the matter was 
by no means being allowed to sleep. With regard to the question cf 
suction gas plant, it was continually before the Board, A large 
numter of people were going in for suction gis plant, but whether 
a profi) was to to ba made on it was another question. There was 
an old adage that ‘‘ you canno* run with the hare and Lunt with the 
hounds,” and the directors felt that a great amount cf consideration 
would be necessary before going in for tne manufacture of gas plant, 
As to the fall ın the value of the investments, he believed he was 
right in ssying that the present value was about £8,000 less than 
the zost to the Company. Duris g last year the investments had gone 
up considerably. The Board rese:v:d £10,002 last year to set against 
the depreciation in value, while this year the amount reserved was 
£8 000, and he hoped the fall would pass away entirely. 

Tho report and accounts were then unanimously adopted, and the 
remaining business transacted. 


el 


INDO-EUROPEAN TELEGRAPH. 


The ordinary general meeting cf the Iado-Kuropean Telegra; h Co, 
was held on Tuesday, the 24 h rsx, st the offices in Old Brad- street, 

Mr, J. H. Tritron, who presided, said the past year had Leen, 
generally speaking, unevent'ul, with a return to more or less normal 
traffies, The lines of the Company had worked most efficien:ly during 
the year; and the success cf the Wheatstone automatic transmission 
of messages had placed the Company in a very strong position, The 
carrying capacity of the liae had been doubled and errors redaced to 
amioimum, Mainly owing to futher reduction of rates to lad'a, 
there was a net decrease of about £8,500 in traffic receipts. The 
South Russian t-affic showed a most satisfactory increase in volume, 
althcuzo as to Tadian traffic receipts it was probable they would con. 
tinue to diminish ; bus he did nos at all take a pessimistic visw cf the 
financial position of the Compiny, Arrangements had been concluded 
for the reduction «f the rates between E: gland and Turkey, via the 
Oompany’s route, ani the cable of the Black Sea Telegraph Oo, 
Direct Wheatstone working between London and QOons:anunople, 
without irt.rm«diate retransmission, would be appreciated by the 
publie, A dividend of 6 per cent, for the year and a bonus of 2Us, per 
share was proposed, also a special distribution of 15s. per share out of 
the interes) accrued during 1905, leaving £16,698 to be carried 
forwa d, 

The report was adop'ed, 


SOUTH STAFFORDSHIRE TRAMW AYS. 


Tke sixteenth ordinary general meeting of the Soath Staffordshire 
Tramways Co. was held in London on the 19th inst. 

Ia moving the adoption of the report, Mr. O. B. S, Hirrow said a 
considerable redustion in expenses had been « flected, almost every item 
being less than it was last year. Oa the other side, reat received was 
£1,954, and would become still further redu ed in the fature as the 
remaining sections of the line were bought up by tne local authorities, 
but that wculd be partly made up by interest which they hoped 
would be earned upon the money received for the lines. The total 
revenue was £993, and after deducting all expenses properly charge» 
able to 1evenue there remained a profit of £569, whicb, added to the 
balance from last year, left an available balance of £606, which they 
recommended shculd be applied in paying a dividend of 1s. 6d. on the 
preference shares, carrying forward £56. 10s. 5d. The sale of the 
lines and depót at Wednesbury to the Wednesbury Corporation they 
expected to complete almost immediately. The purchase price was 
£28,920, cf which £20,00) was payable to the lessee company for 
reconstruction of the lines at Tipton, and the balance could be 
invested, 

The report was adopted. 


BATH ELECTRIC TRAMWAYS. 


The third ordinary general meeting was held on Friday last, 
Sir VINCENT OAILLARD, who presided, said the net revenue aczounb 
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for the year showed an increase of £2,650 over that of the preceding 
12 months. Is was true that the capital expenditure had gone up by 
about £32 500, and £8 400 of this sm^unt was so far unproductive, 
because it was a payment made to the B:th Corporation in the execu- 
tion of an agreement for the reconstruction of the M:dland bridge. 
The payment to the Bath Oorporation had been made in fal), tut the 
Company had not yet been able to lay their track across the bridge. 
If the £8 400 were deducted from the £32 500, iv would be-found that 
tha productive capital expended had given a re urn of about 11 per 
cent., which was a good and satisfactory return in any industrial 
enterprise of the kind in which they were engaged, The Company 
hed m-t all charges, repairs and renewals, interest on debentures, 
dividends on preference shares, and had earned enough in the year to 
pay 5 per cent, on the ordinary shares, The directors recommended 
that rate of distribution, They could have proposed a larger dividend, 
and might even have recommended a distribution on the deferred 
ordinary shares, but they thought it better policy not to divide 
up to the hilt, They wished to strengthen the financial position by 
building up a reserve fund, Dealing in detail with the capitel 
expenditure, he said that the C»mpany had purchased six motor 
ovanibuses at a cost of £7,300. Their experience so far was that the 
motor omnibuses aided the electric tramways as feeders, He then 
moved the adoption of the report, 
Mr, H. F. OLUTTERBUCK seconded the motion, which was adopted, 


CUBA SUBMARINE TELEGRAPH. 


A meeting of the shareholders of this Company was held on the 


18:h inst, under the presidency of Mr. Charles Parish. 

The CHAIRMAN said that the report, whith covered the period of 
six months to Dec, 31 last, recorded a fairly satisfactory state of 
business, With regard to the revenue, the receipts amounted to 
£13,151 and the interest on investments £1,496, There was an 
increase in traffic receipts of £1205 as compared with the second 
half of 1904 but in that period there had been an interruption to the 
cables, and although they had been able to maintain communication 
they had suffered to some extent. Generally speaking, they had had 
better business in 1905 than in 1904 so far as the July to December 
half-year is concerned, Taking the total receipts, there was an actual 
increase of £855 and to this had to be added the reduction in expenses 
of £2,111, so that altogether there was an improvement of £2,944 
during the half-year. The increased balance to revenue account allowed 
them to transfer £1,818 to reserve fund, bring that up to £87 000, 
aud they proposed to psy a 5 per cent. dividend on the ordinary 
shares, There remained £560 to be carried forward, With regard to 
the present position, there was now a general and increasing move- 
ment of business over the whole island, and they expected that would 
be shown in the next accounts, 


RAWORTH'S TRACTION PATENTS. 


The report for the year ended Dec, 31 states that during the year 
applications for three new patents have been made and protected by 
provisional specifications, Under these inventions a controlier has 
been produced which is similar in appearance and in the method of 
handling to the ordinary series-parallel controller, and gives practically 
similar results, with the benefits of regeneration, more perfect contro’, 
and powerful braking effect, The gross profit for the 14 montbs 
amounted to £4,428 and the expenditure, including £636 written «ff 
preliminary expenses, furniture, and experiments and development 
accounts, to £3159, leaving a balance of £1,269. The directcra 
propose to pay dividends at the rate of 6 per cent, per annum on the 
amounts paid up on 10,224 preferred ordinary shares and 4 per cent. 
on 15,000 deferred ordinary shares, leaving a balance carried forward 
of £273. During the period under review orders to the value of 


£21,699 have been received and £17 728 invoiced. There are now 


89 cars in operation with Raworth’s regenerative control, 


m 


AUCKLAND ELECTRIC TRAMWAYS. 


The report of the Auckland E ectric Tramways Oo. for 1905, to be 
presented to the meeting on Ist prox, states that the total revenue 
for the year has amounted to £122,995, as compared with £112,429 
for the previous year. The trafic receipts, which amounted to 
£121 879, show an increase of £11,505 After deducting all expenses 
chargeable to revenue, including £14 255 for interest on the debenture 
stock, and providing for the rental and percentage of profits piyable 
to the Auckland City Council amounting to £2 684, and after setting 
aside £13,949 to meet depreciation, there remains a surplus of 
£20,919, making, with the £3,098 brought forward from the previous 
account, an available balance ot £24018. The directors recommend 
‘a dividend at the rate of 7 per cent. per annum on the share capital, 
laving to be carried forward £3018. With the above-men- 
tioned addition, the reserve and depreciation fund will stand at 
£32,000. The total route mileage operated by the Company during 
the year—namely, 18 64 miles—has remained unaltered, while the 
passengers carried have increased by 1,745,542 The number of cars 
in service at the end cf the year was 55,as compared with 47 at the 
end of the previous year. To meet the increa:ing requirements of 
‘the traffic five additional cars have since been ordered, the bodies for 
which are being built in Auckland. An sgreement has been entered 
into with the Mount Eden Road Board to construct an extension of 
the Company’s system of ahont three miles in the district of that 
authority, and the necessary Order in Council is expected to be issued 
shortly, The directors are of opinion that this extension will prove 
a remunerative addition to the Company's undertaking. The difficulty 
in connection with the subsidences which occurred in certain parta of 
the track has not;yet been overcome,- The matter has been receiving 


Capital, £1,000, in £1 sha-es (665 pre‘erence). 


careful con sideration, and measures have now been decided upon which 
there is every reason to believe will be effective, 


ORIENTAL TELEPHONE AND ELECTRIC. 


The report of the directors of this Company for the year ended 
Dec, 31, 1905, states that, including £1 721 brought forward at 
Dec. 31, 1904, and after deducting the interim dividends of 5 per cent, 
paid Nov. 1, on both the preference and ordinary shares, together with 
£1 231 interest on debenture stock issued, and providing for a sinking 
fond for the redemption of the share capital of the Company, and 
other charges as shown in the net revenue account, the amount to be 
dealt with is £16.555, The directors now recommend a final dividend 
of 4 per cent, on the ordinary shares, making 7 per cent. for the year, 
transferring to reserve account £6,000, and carrying forward £1,737, 
The Indian local companies have paid the same dividends as for 
1904, The Telephone Oo, of Egypt has declared dividends of 74 per 
cent, for tha past year on both its preferred and deferred shares ; 
these also have been included in the accounts. That company con- 
tinues t» receive further contracts from the Government of H.H. the 
Khedive for the instellation of additional provincial telephone lines, 
In order to provide that company with funds for this and other 
extensions, the directora, on behalf of the Company. have taken up 
a further 4,000 preferred shares of £5 each. The China and Japan 
Telephone and Electric Co.'s exchange at Hong-Kong has made con- 
siderable progress during the year. The underground and ove: head 
cablirg referred to in last year's report is now almost completed, 
towards the cost of which the directors have increased the Company's 
dehenture holding in that company by £7 000. The total cost exceeds 
£12,000, but the company itself has been able to provide the rest, 
The direstors have established a sinking fund for the redemption of the 
share capital calculated over a period of 50 years. 


CITY OF BIRMINGHAM TRAMWAYS. 


The report of the directors of this C»wpany for 1905 states that 
the revenue account, after providing £12 000 for the year’s interest 
on debentures and £12,083 dividend on preference shares paid and 
accrued to Dec, 31 last, shows a surplus of £72,722, from which is 
deducted £2,104, being the interim dividend at the rate of 5 per cent, 
per annum paid on the ordinary shares for the half-year ended 
June 30, 1905, leaving a disposable balance of £70,618, The directors 
now recommend a dividend on the ordinary shares at the rate of 5 per 
cent, per anvum for the six months ended Dec. 31 last, together with 
a bonus of 5 per cent., making 10 per cent, for the year, and that 
£64,304 be carried to reserve fand, thereby increasing that fund to 
£361,055, to provide for depreciation of assets, redemption of deben- 
tures aud for general purposes, Expenditure on capital account during 
the year amounted to £26,202, and comprises the purchase of new elec- 
tric cars, electrical equipment, and additional plant for Coveatry-road 
tramways, ete, In June last the directors, after careful con:ilerationp, 
decided to amalgamate the horse-omnibus undertakivg of this Company 
with the omnibus undertakings of the Birmiogham Motor Express Oo, 
and the Birmingham and Midland Tramways Limited, A new company, 
called the Bi-mingham and Midland Motor Omnibus Oo., was formed 
to acquire the three undertakings, and the purchase price to this Oom- 
pany was agreed at £42 854, in ordinary and preference shares of the 
new compeny. Thes xth annual instalment of £10,000 payable under 
the debenture trust deed has been duly paid to the trustees, The 
debenture redemption fund has farther been increased during the year 
by the payment to the trustees of £12,722, the amount apportioned to 
the trustees in respect of the purchase price received by the Company 
for the lines and depot in Aston, and by £19 824 the amount repre- 
s»snting the book values of the depóss sold to the Birmingham and 
Midland Motor Omnibus Co., part of the £42 851 above mentioned, 
and by £200, the proceeds of a sale of land. These amounts, together 
with interest and accumulations to Dec, 41, makes the fund in the 
trustees’ hands £99,778. 


NEW COMPANIES REGISTERED, 


Helis Cell and Accumulator Co., Limited.—Registered April 18, 
Object: to carry on 
the business of electrical engineers, manufacturers of aud dealers iu 
e` ectrical and mechanical apparatus aud goods, etc. No initial publie 
issue. R-gistered offices: 12, New Oxford-street, W.O, 

Rhondda Tramways Co.—Registered April 14, Capital, $200,000 
(200 000 ordinary of 5s. and 150 000 54 per cent. cumulative preference 
of £1). Otject: to adopt an agreement between the Urban District 
Council of Khondda of the one part and the Tramways Development 
Oo. (as trustee for this comp-ny) of the other part; to enter into 
agreements with the Rhondda Tramways Construction Syndicate and 
the National Electric Constiustion Co. relating to management; to 
construct, equip. work, and maintain the tramways authorised by the 
Rhondda U:ban District Council (Tramways etc.) Act, 1902, or any 
part thereof. No initial public issue. Registered offices: Queen 
Aane’s-chambers, Westminster, S. W, | g | 

Rubber Estate Agency.—R-gistered April 10 by Jordan and 
Son, 120, Chancery-lane, W.O. Oapital, £10,000 :£1) (5,000 pre- 
ference). Objecn: to take over the business of the Rubber Plantation 
Development and Esta'e Ageacy, of 57 and 38, Shoe-lane, E.O., No 
initial public issue, Registered offices: 38, Shoe-laue, E.C, 

Pelepah Valley (Johore) Rubber Estates, — Rzgistered 
Apnlll. Oapita), £18,500 (£1). Oocjsot: to adopt an agreement with 
L. B, Peters and the Johore Rubber and Prospecting Syndicate, and to 


Garry on the business of planters and manufacturers of and dealers 


in indiarubber, guttapercha, eto, Minimum cash subscription, 25 per 
cent. of the shares « ff-red to the public. iE 

Universal Telegraphex and Telegraphone Syndicate.— 
Registered Ap: 9, Capital, 8350 0 (34,400 £1 ordivary and 
2,000, 1s. deferred). Otj+ct: to a: qu re certain paten's for inventions 
relating to improvements in electrice teleg-aphy and telephones, eto. 
No initial publie issue. Registered office.: 22, Cullum-street, E.O. 

Vulcan Dynamo and Motor Co , Limited, — Registered April 18 
Capital £6,510 1n Ll shares. O ject: tu adopt agreements (1) with 
W. R. Saltrick and (2) with W. Geipel and F. M. T. Lange, and to 
car:y on the business of mechanical and electrica engineers and con- 
tractors, manufacturers of and dealers in dynamcs, lamps, cables 
insulating materiale, and accumulators, ete, No initial public issue. 
Registered cffice: 72a, St. Thomas-street, S. E, 


Liens Registered. 


Folkestone Electricity Supply Co , Limited.—Issue on April 11 
of £15,000 44 per cent debentures part of a series created hy resolu- 
tions of April 18, 1900, Aug. 28, 1901, May 12, 1905, and M:rch 14, 
1906 to secure £90000. Property charged: the company’s under- 
taking and property, present and future, 

General International Wireless Telegraph and Telephone Co, 
Limited.—A charge. dated April 18, 1906, to secure £150 and further 
advances up to £450 has been registered. Property charged: the 
company’s patents. Holder: F. W, Derby, 1-4, Green Dragon-street, 
S5. Andrew’s-hill, E.O. 

F. W. Dickinson Limited (Electrical Engineers, Leeds) —À 
5 per cent. deteature for £1CO, dated April 4, 1906, charged on the 
company's property, present and future, including uncalled capital, 
has been registered. Holder: J. Gordon, 19, Bond-street, Leeds. 

India Rubber, Gutta Percha, and Telegraph Works Co., 
Limited.—A trust deed, dated March 27, to secure £400,000 
debentures, created March 6, 1906, has been registered. Property 
charged : the company’s land and premises at Silvertown, E., certain 
land and premises in Oastle-street and Lower Castle-street, Liverpool, 
and the company’s undertaking and property, present and future, 
including uncalled capital. 

Buenos Ayres Electric Tramways Co, (1901), Limited, London, 
E C.—T:ust deed registered April 12, for securing £50 000 “ B" 
debenture stock, Trustees; W. Greenwell, of 2, Finch-lane, E.O., 
and F, O. Tiarks, of 45, Leadenhali-street, E.O. Secured on certain 
concessions granted by the Municipality of Baenos Ayres and bya 
floating charge on all the other assets, present and future, including 
the uncslled capita), but subject to a prior issue, 

Scottish Wouse-to-House Electricity Co., Limited, — An 
additional lien for £6,500 and 6 per cent, interest has been endorsed 
on a charge dated March 31, 1904, Property charged: the company’s 
undertaking and property, present and future, including the Coat- 
bridge and Airdrie undertakings and uncalled capital. Holders: 
County of London Electric Supply Oo., Moorgate-court, E.O, 

Premier Electric Lamp Co., Limited (Huyton Quarry)— 
Particulars of £3 000 debentures, created by resolutions of March 29, 
1906, charged on the company’s undertaking and property, present 
and future, including uncalled capital, have been filed pursuant to 
Section 14 (4) of the Companies Act, 1900, No trustees, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Edinburgh, —Tenders are invited for arc lamp posts. Tenders by 
May 14. See advertisement, 

Tarn Severin.—The Municipality invite tenders for the electric 
lighting installation, Tenders by May 8. 

Bedford.—Tenders are to invited for the supply of 220 yards 
of rubber.insulated lead-covered and armoured cable, 

Salford, —Tenders are invited for the supply of two tramway feeder 
boosters, etc. Tenders by May 12, See advertisement. 

Leek,—The Urban Districh Council invite tenders for one gas 
dynamo, Tenders by noon on May 14, See advertisement, 

Huelva (Spain)—The Harbour Board invite tenders for eight 
elecwic cranes. Direccion de Obras del Puerto. Tenders by June 15. 

Madrid.—The Direccion General de Obras Publicas invite tenders 
for the carrying out of an elestric street railway. Tenders by June 9. 

Cape Town,—The Tender Board invite tenders for 12 000 yards 
i covered wire, Particulars from the Controller of Stores, Tenders by 

ay 9. | 

Zaryzyn (Russia), —The Stadtverwaltung invite offers for the con- 
cession to instal and work the electric supply for lighting and tramwey 
purposes, 

Salamanca, —Tenders are invited by the Municipality for ihe 
installaiion and maintenance for 10 years of electric lighting. Tenders 
by May 12. 

Carlisle.—The Corporation invite tendera for the supply of pumps, 
motors, ete., for sewage-disposal works. S, sification, £2, 23. Tenders 
by April 30. 

Birmingham — "Tenders are invited for the supply and d.livery of 
various sizes of electric motors, Tenders by noon on May 8. See 
advertisement. | 

Stoke-upon-Trent.—The Electricity Committee invite tenders for 
ihe supply and delivery of various plant, Tenders by May 12. See 
advertisement, 

Bedford, —Tenders are invited for the supply of high and low 
tension cables over a period of 12 months, Tenders by noon on May 28, 
See advertisement, | 
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Willesden +The Urban District. Council invite tenders for the 
supple of dire.st-rurrent motors fcr payment by instalments, Tenders 
by 10 a.m. on May 1. l 

Willesden. —The Urban District Council invites tenders for the 
annual supply of carbons required for their public arc lamps. Tenders 
by 10 a.m, ou May 1. 

Belfast —Toende s ave invited for the supply of continuous current 
dyn«mos, pumps. and turbine waterwheels for the distro; lunatic 
arylam, T-nde s by May 8. | 

Sunderland — The Corporation invite tenders for the purchase of 
secoud-hand machin«ry. Particulars from the Borough Kiectrical 
Engineer, See advertisement, | 

Bermondsey.—Tende:s are invite l for the supply and erection of 
condenser and cooli: g tower, ete., and arc lamp lowering gear, Tenders 
by 4 p m. on May 18. Sve advertisement, 

Sofia. —The Finance Commission invite tenders for the delivery of 
materials for the electric lightiog of the Bulgarian State railways. 
Estimate. 16,042:50fr. Tenders by April 28. | 

Madrid.—The Public Works Department invite cffers for the con- 
cession to instal and work an electric tramway from La Carida to 
R.mona, de la Precilla. Tenders by May 21. 

Roman (Roumania),—The Municipality invite tenders for the 
electric lighang o: the town, Estimate, £13,380. Deposit, £200. 
Applications to the Maire of Roman by May 15. 

Brussels.—The S.cié é Nationale des Chemins de fer vicinaux 
invite tende-s for ths construction of a section of La Louvière line. 
Api ly 14, Rue de la Science, T. nders by May 1. 

St. Pancras,—Tenders are invited for :hs supply of are lamp 
carbons for the b rough electricity works. Specifica : ns, £2. Apply 
57, Pratt-atreet, Camden Town. Tenders by April 30. 

Madrid. —The Ministerio de Fomento, Direccion de Obras Publicas, 
invite «ffere for the concession to construct and work for 60 years 
el:ctric tramways in part of the city. Tenders by May 22. 

Caen (France).—The Piéfecture at Caen invite cffors for laying 
and working a tramway system by mechanical means, Offers are to 
be made to the P. éfecture du Calvados, Caen, Tenders by June 1. 


Brussels —The Roads and Bridges Department invite tenders for 
electric lighting at the law courts, Spemfication No. 49, 24d.; plan, 
ls Apply to 15, Rue des Augustine, Brussels, Tenders by 
April 20. . 

Darlington.—The Elestricity Committee invite tenders for the 
supply, delivery, and ereccion of a counter current jet condensing 
plant, complete with piping and cooling tower. Tenders to the Town 
Clerk by April 30. . 

Luxemburg. —Tenders are invitel for supplying electricity to the 
town fur hgh ing and tramway purposes. Fall particulara may be 
obtained from the Collége des bourgmestre et éshevins, Luxemburg. 
Tenders by Juae 1. | 

Montigny-sur-Sambre (Belglum),—Tenders are invited for the 
delivery of electrical plant and apparatus for publis sweet lighting in 
this district, Particulars can be had from the Secretariat Communal 
in Montigny-sur-Sambre, Tenders by May 1. . 

Bristol,—The Docks Committee invite tenders for the construction, 
delivery, erecting in the existing engine-house, Underfall Yard, test- 
ing, and maintenance for 12 months after completion, of three sets 
of electrically - driven hydraulic pressure pumps (each set is to be 
capable of delivering 150 gallons of water per minute against an 
accumulator pressure of 750lb, per square inch) Tenders to the 
Secretary of the Docks Oommittee, 19, Queen-square, Bristol, by 
10 a.m, on May 23. | 

Govan,—Tendera are invited for the annual supply of (1) ergine- 
room stores, oil, waste, eto, ; (2) cables; (5) cable accessories; (4) 
bitumen ; (5) meters; (6) house fuse boxes ; (7) wrought-iron tubes 
and fittings; (8) cast-iron pipes; (9) bricks and cement; (10) iron- 
mongery, brushes, eto, ; (11) paints, soap, varnishes, eto. ; (12) timber ; 
(13) carbons for arc lamps; (14) coal ; (15) joint-boxes ; (16) motors ; 
(17) motor starters, for the Town Qouncil. Schedules and forms of 
tender can be obtained from Mr. T. O, Parsons, burgh electrical. 
er gineer, Helen-street, Govan, Tenders to Mr, J, A. Houston, town: 
clerk, by April 30, 


RESULTS OF TENDERS. 


Burnley.—The tender of the Klein Engineering Co. for a cooling’ 
tower to deal with 50,000 gallons of water per hour has been accepted. 


Ashton-under-Lyne.—The British Thomeon - Houston Co., of 
Rugby, have secured from the Corporation a contract for the supply of 
electric motors for the next 12 months, 


Perth (West Australia).—Tho Public Wo ks Depirtment have 
accepted the tender of the Jadia Rubber, Gutta Percha, and Telegraph. 
Works Oo., at £138. 12s., for additions to the electric lighting at the 
Perth hospital, 


Gloucester,— The tender of A. Crane to supply Wimberry small 
at lls., Lydbrook small at 105, 8d., and Princess Royal small at 
10s. 8d. per ton delivered at the works, for the electricity works, ig 
recommended for acceptance. 


Hobart (Tasmania),—The tender of R, B. Hungerford, 165, Pitt: 
street, Sydney, has been accepted for the equipment complete and 
700 telephone wall sets and 100 table sets for use with that system at 
the common battery telephone exchange, for the sum of £3,988. 63, 


Ebbw Vale,—The District Council have received the following 
tenders for overhead wires in connection with the electric lighting 
scheme ; Improved Electrical Supplies Oo., £8 697; Glover and Co,; 
£7,960, 33. 6d, ; British Insulated and Helsby Oables, £6,915, 53 9d; 
(accepted), ; 


. Recent Contracts.—The Brush Electrical Enginesring Oo, have 


recently received the following contracts: Jarrow Tramways, six. 


double-deck tramcars, complete with Brush trucks and motor equip- 
ments; London and District Motorbus Oo., 15 motorbus bodies; 
Wolseley Motor and Tool Co., 20 motorbus bodies ; Greab Yarmouth 
Crporation, three double-deck cars, complete with Brush trucks and 
motor equipments. 

St. Pancras.—The fellowing estimates have been obtained for the 
supp!y aud fixirg of hydro-extractors : | 
E. Busby and- Oo, EA ten 0 “0 


*9*99 0909 (^9 9 Gwe 0 000 oct 0 (€ OOM 0 0 € 


Dand Jd. Vallis 25.6 seactecssene emend evernsmima d93 19 0 
T. Beat ford and O r Lave rcc eret mA Deere 200 0. .U 
Mank ve, Alliott, and Co......ccsesssccosscsrarcctsorserermver 148 10 0 
W. E. Baker and Co. (arcepted) ......... eem om . 157 0 0 


Erith.—The Urban Dist1i:t Council have accepted the following con. 
tracts (among others) for the supply of stores for th» electricity depart- 
ment for the half-year endiog Sept, 59: Braulik ard Oo., carbons ; 
B itish Thoms»n-Houston Co., meters, lamps, and motors ; Callender's 
Cable Construction Oo., cables, sutj:ct to sliding sale according to 
market prices of copper and lead ; Frankenburg and Sons, indiarubber 
cables ; Cable Ac3essories Oo., bitumen, bitumen tape, and compound ; 

esson Manufacturing Oo., cut-outs, 

Chester.—The Tramways Committee recommend the adoption of 
the following resolutions in connection with the extension of the 
Boughton tramways: (1) that poles manufactured in Belgium be not 
accepted ; (2) that smaller bases be adopted for 56 poles; (3) that it 
be recommended to the Oouncil that the committee be authorised to 
accept the tender of R. W. Blackwell and Co., of 59, City-road, London, 
at £12,142, 17s. 8d., for the Boughton tramways extension, and that 
the committee be authorised to arrange and complete the contract and 
such other documents as may be necessary and have th» work proceeded 
with, and do whatever may be necessary to that end ; also that the 
laying of the testing cables in connection with the same be carried out 
by the lighting department at an estimated cost cf £492, 

Paterson Purifiers,— The Paterson Eagiueerieg Co. have reoontly 
received, among other orders for Paterson purifiers for power plant, 
the following: one type A wator softener and heater with quartz sand 
filter of 6,000 gallons hourly capacity for tha Fyfe Coal Oo.’s Cowden- 
beath pits; two exhaust heaters and softeners, each of 33,000Ib. 
hourly capacity, fcr tha Derby:h:re and Not-inghamshire electric 
power generatirg station, to the order of Dav.y, Paxman, and Oo. ; 
one cord sxsition water purifier of 5 000 gallons hourly capaci:y for 
the electricity works, Heckmondwike; one condensation water 
purifier and grease eliminator with make-up softener of 2 500 gallons 
hourly capacity for the London and North- Western Riilway Oo.’s 
Crewe works ; one type A water sofsener and heater with quartz sand 
fil er of 6,000 gallons hourly cap:city for the Balgonie Oollizry Oo., 
Thornton Juiction; two condensation water purifiers and gress» 
eliminators for the London County Council; and one type A wat r 
softener and hester with quartz sand filter of 2,000 gallons hourly 
capacity for the Tranmere Bay Development Oo., Birkenhead. 


BUSINESS NOTES. 


TRACTION. 


_ Kensal Green.—The old horse tramway along the Harrow-road 
has now b3en pulled up as far as Kensal Green for the purpose of 
relaying for the electric trams, . 

Little Halton,—The laying of tramlines through Brookhouse and 
along Worsley-road to the Worsley township is being carried out by 
Messrs. Krauss and Son, of. Bristol, for the Lancashire United Tram- 
ways Oo. | ; 

North-Eastern Railway.—Between Monkseaton and Whitley 
Stations on the North-Eastern Railway last Friday a man was seen 
in front of an approaching electric train, and before it could be stopped 
he wa3 run.over and killed. 

Hampstead,—The Hampstead Borough Oouncil have resolved to 
continue their opposition to the Bills promoted by the London and 
Middlesex County Councils for providing tramways from Cricklewood 
through the High.road, Kilburn, to the Marble Arch. 


West Ham,—The Town Council have applied to the Local Govern- 
ment Board’for sanction to borrow £62,300 for the purpose of extend- 
ing the tramway system, and Mr. H. R, Hooper, M.1.0. E., has been 
appointed to hold an inquiry respecting the application, | 

Chatel-Censoir.—The Municipal Council has voted a sum of 
98 000fr. (£1,400) for the construction of a line of electric tramways 
from Cha el-Oensoir to Gué Pavé, The Municipal Council of Montillot 
has voted 30 000fr. (£1,500) as its contribution to the scheme. 

New South Wales —At the last monthly meeting of the Tramway 
Officers’ Association (Sydney) a particularly interesting and instruc- 
tive lectu'e was delivered by Mr, A. W. Kendall, of the Australian 
General Electric Oo., entitled '* A Discourse on Traction Motors,” 

Bombay.—The work of putting in heavier sections of permanent 
way for the electric tramwsy in Bombay is being pushed on without any 
hindrance to the present traffic, certain sections working on single line, 
under the orders of Mr. R. Tyler, the construction superintendent, 

Tooting.—Ib is announced that a motor omnibus company will 
shortly commence running some 40 motor omnibuses between Tooting 
and Oricklewood, It appears that the London Oounty Council service 
has so far been inadequate to cope with the traffic both morning and 
evening, | 

Brighton,—1n.moving the adoption of the Tramways Committee’s 
report at the last meeting of the Town Council, the chairman stated 
that the accounts for the year ended March 31 1906, when published, 
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would in all probability show a profit of £1 520 after paying all out- 
going expenses, 

Swansea.—At Wednesday's meeting of the Town Council the 
Electric Lighting and Tramways Committee recommended that a 
report by the tramways company’s engineer on the condition of the 
permanent way of the Oorporation light railways and tramways, 
leased to the company, be referred to the surveyor for report. — 

Kirkcaldy.—A few days ago a colony of rats undermined the 
tramway in Links-street, near Ramsay-road, Kirkcaldy, and the 
street had to be pulled up at the spot, The rats had engineered a 
tunnel below the pavement and half across the streets, removing the 
earth from below the concrete that supports the rails, so that it hung 
on nothing. 

Lancaster.—The traffic return for the past month, issued by the 
tramways engineer, shows that the number of passengers carried on 
the Scotforth and Williamson Park routes amounted to 74,513, and 
the receipts £243, Oompared with the corresponding period of the 
previous year there was an increase of 221 passengers and a decrease in 
receipts of about £10. 


Bury.—At last week's meeting of the Town Council, it was reported 
that the net profits on the year's working of the tramways had been 
estimated (subjact to audit by the borough auditors) at £5.500, against 
£450 for the previous year. The traffic receipts for the year ending 
March 3], 1906, were £39,820. The total number car miles run wag 
1,057,391, and the total number passengers carried reached 8 267,347, 


Liverpool —The electrical engineer in his report to the City Council 
recommends that the price to be charged to the tramways for electrica 
energy for the current year be on the basis of 1'05d. per unit, subject 
to variation with the price of fuel, The price fixed for the year 1905 
was 1'07d. per unit, which, subject bo an addition for each 1s, per ton 
paid in excess of 6s, per ton for fuel, worked out at an average charge 
of 1'107d. per unit. | 

Tramway Traffics,—The traffic receipts of the Geneva Tramways 
Qo. for the month of March amounted to £8,106, being an increase 
of £104 upon those of the corresponding period for the previous year. 
The Buenos Ayres Electric (1901) receipts to March 24 amount to 
£1,452, whichis an increase of £227 ; Oaleutta, to April 21, Rs.41,181— 
increase, Rs.5 438; Electric Traction of Hong-Kong, to April 21, 
£1,288—increase, £524, 

Croydon.—The British Electric Traction C», have submibted to the 
Oroydon Corporation plans showing the lines of tramway to be laid in 
th» parishes of Beddington and Wallington, The Oonservators of 
Mitcham Common have had several complaints addressed to them with 
regard to the unfavourable condition of the common consequent upon 
tramway work, The matter has been referred to the highways surveyor 
to take up with the contractors, 

Bavaria.—A correspondent writes that the Bavarian Railway 
Minister, Herr Von Frauendorfer, accompanied by Biron Schaky, 
ministerial councillor, and by Dr. Gleichmann, chief railway inspector, 
have been visiting the electric railway in the Valtellina, and that it is 
believed t» have produced so favourable an impression upon them as 
to make them disposed to adopt the three-phase system of electric 
traction on the Bavarian railways. | 

Shoreditch —At the usual meeting of the Borough Council a letter 
was received from the London General Omnibus Co., protesting against 
a clause in the London County Council Bill by which they had power 
to raise the lines during the electrification of the North London lines 
jist taken over, The Town Olerk said he had reason to believe that 
the whole of the tram service would be stopped during the change from 
horse to electric haulage, It was a s»rious matter. 

London, Brighton, and South Coast Railway.—In a circular 
issued to the shareholders and debenture holders of the London 
E'ectric Supply Corporation it is announced that one of the most 
important elaotrical power supply contracts yət made in the Metropolis 
has been entered into by the company for the supply of power to the 
Brighton and South Coast Railway, for working the trains on their 
South London line between London Bridge and Victoria. The contract 
is for a period of seven years. 


Sunderland.—.A meeting of the members of the Tramways Com- 
mittee was held on Monday for the purpose of presenting to Councillor 
T. Summerbell, M.P., the late chairman of the committee, an illumi- 
nated address, a photograph, and a silver snuff box, Qaite recently 
Councillor Summerbell was the recipient of a testimonial from the 
tramway employé , and the recognition of his services by the directors 
of the system aiso 38 evidence of hia earnest desire to serve the interests 
of all parties in a fair and just manner, 

Dundeo.—Tenders amounting to about £2,000 for extensions of 
Dunaee tramways 1n Arbroath-rcad and Blackuess-road were accepted 
at a meeting of the Tramway Committee on Tuesday last, Mr. John 
Fyfe, Aberdeen, is the successful contractor for granite setts and 
ehippings; Mr. D. B. Shaw, Kilsyth, for whinstone sette; and 
Me:srs, William B iggs and Sons, Dundee, for pitch and pitch oil, 
The manager proposed an alteration in the time-table for the summer 
mnths, which was approved by the committee. 

Montreux (Switzerland). —A company has been formed, under the 
title of the Compaguie du Ohemin de fer Montreux. Glion, which has 
its headquarters at Montreux, in Obá:elard, for the purpose of (1) 
eatablishing a line of tramways between Montreux-gare and Glion-gare; 
(2) the establishment and working of such lines of which the company 
may obtain the concession; (3) the formation and exploitation of 
hydraulic or electrical or other enterprises, The capital of the com- 
pany is £40,000, divided into 1,600 shares of £25 each. 

Norwich.— When the report of the local director of the Norwich 
Electric Tramways Oo, was submitted to the Council for adoption at: 
their meeting on Tuesday last, an amendment to the following effect: 
was proposed and carried: ‘‘That in the opinion of this Council the 
į report presented by the tramways company is not satisfactory, and it 


desires that its representative on the board of directors should urge 
upon his colleagues the strong necessity of amending the service in 
the directions indicated in the debates of this Council." 

Elland, —Àt the annual meeting of the E!land District Council on 
Monday night, the Ohairman said that tramways from Halifax were 
now out of the question so far as Elland was concerned, bu* they 
had an excellent alternative scheme from the West Yorkshire 
Tramways Co, Under that scheme, if they were not thwarted by 
Halifax, Elland would be linked with Halifax Brighouse, and 
Huddersfield. He thougtit that if the scheme were carried out 
completely, it would be of far greater use and benefit to the town 
than the Halifax scheme, : 

District Railway.—Some light alarm was caused on the District 
Railway last Saturday afternoon owing to the front carrisge of a train 
from Wimbledon taking fire. All danger was averted by the prompt 
detachment of the burning carriage, and beyond the unavoidable delay 
and inconvenience of the passengers having to change carriages, no 
great harm was done, and the train proceeded to Gloucester-road 
without further mishap, Owing to the extremely small cost of work- 
ing, the one-carriage trains now sunning on the D.strict Railway from 
Millhill Park t» Harrow are proving a great success, and the experi- 
ment is likely to be extended. 

Bingley.—At the annual meeting of the District Council on 
Monday last, it was reported that an application was heard before the 
Board of Trade from the Mid- Yorkshire Tramways Oo. for an extension 
cf the time for commencing to construct the tramway through Bingley. 
The Board of Trade had now intimated that having regard to the 
delay that had occurred without a commencement of the lines having 
been made, the ot jections felt by the promoters to the provisions as to 
the acquisition cf the tramways by the Council, and the unwillingness 
of the Qouncil to vary such provisions, the Board, as at present 
advised, were nob prepared to granb any further extension of the 
period for the commencement of the tramways, which period expired 
on May 14. | 


Black pool.—At a meeting of the Blackpool Corporation Tramway 
and Electricity Committee on Tuesday it was stated that the total 
number of passergers carried on the Corporation trams from Good 
Friday to Tuesday inclusive was over 500,000, an excess of about 
42.000 over the Easter of last year. The receipts amounted to over 
£2,200, which is an increase of £337 over last Eas'er, The total 
profits on the tramway undertaking for the year ended March 3), 
after paying all expenses, were £6,384, which amount is available for 
relief of the rates, The total revenue for the year was £50,875. The 
fares during the holidays have been 2d. stages, and these were 
reduced on Tuesday to 1d, stages until the beginning of the Whitsun- 
tide holidays. 

Nottinghamshire, — The Law and Parliamentary Committee 
reported to the Notts County Council that the Notts and Derby- 
shire Tramways Bill had been successfully opposed in its early stages, 
with the result that required amendments were made without the 
necessity of presenting a petition sgainsb the Dill With regard to 
the Mansfield and District Light Riilways Bill, the ccmmittee had 
succeeded in getting new clauses inserted in the draft order, to the 
cff;ct. that the company should, at their own expense, widen the 
metalled portion of roads on which a railway was laid, so as to 
provide a width of 33ft, in the case of a double line of rails, and 
27fo, in the case of a sirgle line, in cases where such widening could 
be done without purchase of land and by using the roadside waste, - 


Weston-super-Mare,—An important step towards the solution cf 
the deadlock existing between the local Council and the Weston-super- 
Mare and District Tramways Oo, (about which we referred in these 
notes last week) was attained by theinterveation of the Board cf Trade, 
on whose behalt an enquiry was held on the 19bh inst, The inquiry 
was conducted by Mejor Pring'e, who suggested a compromise, ihe 
company to pave their track where it required relaying with wood, 
and the Council to pave their portion with wood, He deferred making 
a report to the Board of Trade for a few weeks to see whether such 
amicable settlement could be arrived at, The town clerk, after con- 
sulting with the Council, agreed to this course, and a conference will 
shortly be arranged between representatives of the compauy and the 
Council with a view to a settlement being arrived at on the lines of 
the compromise suggested. 

Belfast —On Easter Monday close on a quarter of a million 
passengers were conveyed on the local trams. The increase in receipts 
represents the efficiency of the service cons quent upon its electrifica- 
tion, The receipts and number of passengers on Easter Monday f.r 
the last four years are as follows: 1903, receipts £619. passengers 
125,031; 1904 £607 and-121.677; 19(5 £605 and 122,457; 1906, 
£1.021 and 245,040. It wil be noted the nomber of passengers 
carried is almost double that recorded in 1905. As an evidence of the 
business done during E:ster, it may be mentioned that on Good 
Friday, Easter Saturday, Sunday, and Monday one conductor alone 
issued betweea 5 000 and 6,000 tickets, The service was maintained 
with unfailing regularity during the holidays, and notwithstanding 
the extra pressure admirable time was kept by the motormen. A 
pleasing feature in connection with the additional facilities provided 
i3 the fact that no accidents have been reported. 


Baker-street and Waterloo Railway.—The traffic on this line con- 
tinues to be of a disappointing character, as a reference to our weekly 
traffic returns will show, and it looks as if the present month's returns 
wil! furnish little hope of improvement on those of last month. [sws 
estimated at the outset that some 3,000 000 passengers would travel 
on the line monthly, but the actual number last month fell short of 
that estimate by over 2,000.C00. This Jed to a speedy reduction in 
the staff and the adoption of other econcmies in the working arrange- 
ments, The official weekly receipts for the past five weeks were as 
follows: week endirg March 17, £2,025; March 24, £1618; 
March 31, £1,518 ; April 7, £1,429; April 14, £1,221, The railway 
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officials believe that when the line is extended to the Elephant and 
Castle the number of passengers will be considerably increased, as the 
terminus at that place would tap a thickly-populated neighbourhood, 
and give an easy means of access to the West-end from South London, 

Penge —The Penge magistrates concluded the hearing on 
Wednesday of a prosecution undertaken by the Penge Urban District 
Council against Mr, William Rayner, contractor, and Frederick 
Simpkins a checker employed by the contractors for the removal of 
the surplus road material in connection with the construction of the 
local tramways, It was alleged that a large quantity of this material 
consisted of granite setts which should have been taken to the 
Oouncil'S depot, The Council's surveyor recently noticed that what 
purported to be a load of rubbish contained a large quantity of sette, 
and following the cart he saw them deposited in Rayne.’s yard, On 
speaking to the carman, the surveyor was informed that 23 perlosd 
was being paid for these setts, while their value was about 25. The 
yard, it was further alleged. was being paved with the setts, It was 
stated that in all about 60 loads were missing Ia committicg the 
defendants for trial, the Bench said thatother parties were incriminated 
and ovght to be brought to jastiee, — 

Geneva (Switzerland),—The passage of the tramoars through the 
principal streets of Geneva is accompanied by a disagreeable grindirg 
of the rails at the curves. This has been the object of many public 
reprisals, but s» far these have had no effsct. A hotel keeper, how- 
ever, recently brought an action against the Geneva Tramways Co. 
with a view to having the nuisanca abated. The tribunal before which 
the action was tried, 1n giving their decision, stated that, ‘‘if ib can 
be established that the tramways can be worked without this grinding 
taking place, the company must be held liable for not having taken 
adequate measures to prevent the grinding.” The concession aesorded 


to the company does not, however, impose upon the company the 


obligation of keeping the roads in order or of tiking such measures as 
those to which the court refer, consequently three experts have been 
appointed to inquire into the whole of the circumstances. The out- 
come of the whole affair is awaited with interest, and it is stated that 
the jadgment may have far-reaching consequences in 85 far as the 
tramway company are concerned. 

Tramways and Light Railways Association.—The Oficial 
Circular for April contaims some usefal information regarding sight 
railways, and a suggestion for concerted action in the matter of '' rail 
corrugations.” The very enjoyable trip over the new joint lines 
belonging to the Great Central and Great Western Riilways, and the 
visit to the power station cf the Metropolitan Railway, are describad. 
A full account is given of the paper on *' Motorcar Services in Relation 
to Tramways,” read by Mr. Norman D. Micdonald, of Edinburgh. 
Mr. Worby Beaumont, M I.O.E , took the chair in the unavoidable 
absence of the president, the Hon, Arthur Stanley, M.P, The follow- 
ing gentlemen took part in the animated discussion—viz , the Right 
Hon. Sir John Macdonald, K.C.B., Lord Justice-Olerk (father of the 
author); the Rev. W. J. Scott, president of the Railway Olub ; Mr, 
Shrapnell Smith ; Mr. Percy W., Northey, M.I Mech E, ALE E.; 
Mr. Henry Ruffer; Mr, H. Oonradi, O.E.; and Mr, Emile Garcke, 
MI.E.E. The last paper of the session, on '' All-Steel Cars," was 
read by Mr. G. H., Sheffield, A.M.I.0 E., yesterday (the 26:h inst, ), 
Mr, J. Barber Glenn in the chair, The last visit will ba paid to the 
Charing Crose, Euston, and Hampstead Railway on the 50:h inst. 

Hastings.—The principal business at the meeting of the Town 
Council on Friday last was the consideration of the system to be 
adopted for front-line tramway traffic, The Railway and Tramways 
Committee submitted a report upon the subjact, but added that they 
could not agree whether the Dolter system was superior or other- 
wise to the conduit system, therefore they coud make no recom- 
mendation, A proposal was made that it be suggested to the com- 
pany that the Dolter system should be adopted, su'j»ot to the 
studs Leirg flash with the wood paving, An amendment was moved 
in favour cf the conduit system, but the motion was carried by a fair 
mejority. Ata meeting of the Council in committee a letter was 
read from the tramway company saying they had taken coaneel’s 
opinion concerning their right to run trams on Sandayr, and con- 
sidered that the agreement was ulta vires, The letter added that the 
company ran the trams in the D xhili and Bopeep route on Sunday. 
It was resolved by 14 votes to 13 that the attention of the company 
be drawn to the agreement, aud that «he letter press them to conform 


to it, otherwise the Council would apply for an i: janction. The 


Council, after a great deal of argument, decided in favour of a double 
line of metals bei: g adopted for the front. boo 

Adelaide (South Australia).—Sir Alexander Peacock, on behalf 
of a syndicate which he represents, recently submitted, to the Govern- 
ment proposals for the electrification of the Adelaide tramways, It is 
understood th:t the syndicate are prepared to build the whole of the 
tramway at a contract price, to be fixed mutually, The details as 
regarda the mode cf construction to be agreed upon, but as a basis the 
promoters suggest the price should range between a minimum of 
£8 000 anda maximum of £10,030 per mie. The m leage and routes 
to bea matter of mutual agreem-nt, but in any case not to exceed 
50 miles, The purchase of all the existing rghts of the present 
tramway companies to be made by the Government, the ccst not to 
exseed $250 000. The syndicate are prepared to take over and lease 
the trams as built for a period of 30 years from the completion of the 
whole of the routes, Ia return for ha above lease, they cffsr to pay 
to the Government the interest on construction, together with the 
interest on the purchase price paid by the G»vernment lor the ex sting 
tramways. Upon the Government deciding to entertain the ab.ve 
proposal and completing a cont:act, the svndieate will be pr»pared to 
]. dge by way cf a guarantee as to their bond fides the sum of £5,000, 
Upon the granting of the lease for the operation of the tramlines, trey 
will be prepared to lodge as a guarantee sufficient of the Government 
bonds paid under tbe contract that will equal one year's interest on 
the total cost of the tramwe ys, | 
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Galnsborough.—At a meeting of the Gainsborongh Council on 
Monday last a letter was presented from Messrs. Godden and Oo., 
engineers, London, enclosing plans of a proposed tramway system for 
Gainsborougb, with throngn connections to Morton aud Walkerith. 
The letter stated that Messrs. Godden's clients, ‘' Prejacts Limited," 
contemplate makiprg. application in May for an order to construct 
iramways from the Great Northern Station on Lea-road through the 
town to Morton and Walkevith, and before drafting the scheme they 
desired to submit the preliminary suggestion and plan for the Council's 
consideration, so that any recommendations might be embodied in the 
asheme, Is was proposed to lay the lines on a gauge of 3ft. 6in., 
which would mean cars with an over-all width of 4ft, 9in., and the 
motive power would ke either electricity or petrol motors. Two routes 
through the town were submitted, and it was stated that where neces- 
sary the line, which would be single, could be placed along one side 
of the road, and the positions of the passiog places arranged with the 
Council's engineer, The Highways Committee reported that they had 
considered the plan and the scheme so far as it was detailed. They 
had no objection whatever to offer to such a scheme, but felt that more 
information was required ere they could make any recommendation. 
This was the view taken by the Council, The length of the proposed 
line is bebween five and six miles, 


The Electric Omnibus.—On Wednesday, the 18th inst., a trial 
was made with the ''Electrobus," an electric omnibus which the 
London E!ectrobus Co. (a company now in course of formation) pro- 
pose to use for publie service between Victoria and King’s Oross, The 
new vehicle consists of the ordinary omuibus body fitted with a 
Thomson-Houston motor, and driven by a couple of batteries con- 
sisting each of 44 cells connected in series, The promoters, in the 
prospectus which they have issued to the public in an appeal for 
capital, estimate the daily takings for a run of 120 miles at £6 per 
"bus. The estimate of the running of 500 electric omnibuses is laid down 
as £4 9s, per 'bus per day—giving a daily profit per 'bus of £1, 11s , 
equivalent to an annual profit of £565. 15s, per 'bus. Oat of the 300 
"buses which they propose to acquire, they estimate ranning 240, and 
on the basis of the previous calculations the annual profits. will 
amount to £185,780. To run a system of motor cmnibuses, power 
would have to be obtained from a battery of accumulators carried on 
each 'bus, and the accumulator is not yet sufficiently developed to be 
profitably uti:ised for this purpose. ‘The battery would have to be 
considerably larger, and consequently more costly, than that generally 
employed, and the maintenance charges and costs of recharging would 
be very heavy. So far, no attempt to use a battery of accumulators 
for traction purposes has been successful, and this, together with the 
fact that no important improvement has been effscted in the accumu- 
lator within recent years, doca not augur well for the success of the 
new undertaking. i | 

Leyton (Essex) .—The work of constructing the electric tramways 
ao Leytun is pruceeding apace. The permanent way, comprising two 
lines of rails, has been completed in Lea Bridge road, and in a few 
weeks' time it is hoped thet the rails will be Jaid in the Leyton 
High-road, The District Council have decided to purchase Mr. 
J. J. Griffith’s freehold interest in the car depób in Lea Bridge- 
road, ‘which was used by the North Metropolitan Oo., for 
£15,000, and permission to borrow this amount for a term of 
50 years will be asked at the next meeting of the Council, The 
Leyton District Council have been endeavouring to persuade the 
Oonservators of Epping Forest to allow them to wicen Whipp’s Crcss- 
road and Lea Bridge-road by the acquisition of a portion of forest 
land for the purpose of the new electris t'amways, or, in the alterna- 
tive, to give permission for the local authority to use the f: r:si land 
on which to place the poles and switch pijlirsa for the overhead wires, 
From the teginnit g the Conservators have been decidedly averse from 
encroaching on forest land, but in a letter which hss been received 
from the solicitor to the City of London Corporation the al:ernative 
concession has been granted on condition that the Leyton Ovuncil pay 
the nominal rental of £1 annually for every pillar they erect on the 
forest land, The Leyton Council have decid;d to accept this condi- 
tion, and at the annual meeiing several members exp'essed their 


pleasure at the way in which the Epping Forest Conservators had con- 
sidered the district’s request, 


Ayr.—A' the last meeting of the Town Council a report was 
submitted by the Tramways Sub-Committee, which included a report 
by the tramways manager and engineer regarding the proprsed tram- 
way to Hawkbill and Oragie-road districts. A preliminary report had 
already been issued, and an abst act thereof appeared in our issue of 
the 23rd ult, The total route length of the proposed tramway is 
1:627 miles, consisting of double lines and parsing placer, 1:121 miles ; 
single line, ‘506 mile, The leng:h of single track would be about 
275 miles, The proposed line will cross the G, and S.W, R:ilway 
by the bridges at Whitletts-road and Ayr Station, There is a sufficient 
thickness of roadway av these bridges for the laying of tramway rails. 
As the thickness of road is very limited across Victoria Bridge, special 
fist rails, secured to the deckiog of bridge, will be necessary at thia 
part of the line, In continuation, the :eport proceeds: ‘As desired 
by the sub-committee, we submit estimate of the probable cost of two 
schemes D and E. for the proposed circular route: S heme D— 
permanent way, £16,904; electrical equipment, £6 550 — total, 
£25,254. Scheme K—permanent way, £14,910; electrical equ'p- 
ment, £6 550—totsl, £21,260.” A census was taken for the purp: se 
of estymsting the probable traffic al ng the routes which the proposed 


tramweys wuld traverse. The formula usually adopted is to take the 


average, plus 10 per cént,, and in this case the number would work 
out to 8,783 for the streets taken: corner of John-street, 5,949; 
railway b:idge, 2,528; Braehead, 506. 
that the whole question of the proposed extensions was fully 
discussed, but the sub-committee did not come. to any resolution. 
They recommended the matter to be left in their hands:for further 
gonsideration and to report, lu d Sean ay ys ee 
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The report further stated- 


1906. 


LIGHTING AND GENERAL. 


Charleville, —The establishment of a new telephone line has been 


- authorised. 


Finchley.—An electrically-worked organ, costing about £600, is 
shortly to be erected in St, Luke’s Ohurch, Mountfield-road, 
Finchley, ` | 

Brush Budget —We have received the April number of this 
monthly record of the progress of the Bush Electrical E'gi- 
neering Co. 

Bridgend.—4A Local Government Board inquiry is to be held into. 
the application of the local authority for a loan of £1,850 for elestric 
lighting purposes. | ; 

Euston.—To supply electric light at the London and North- Western 
station, offices, and shuutiug yards, a large power station is being 
erected at Camden Town. . 

Newcastle.—The Electrical. Oo, announce that Mr, Lestock- 
Forbes has ceased to be mavager of its Newcastle branch, and that he 
is no longer in its employ. 

Taunton —The Electric L'ghting Committee have received the 
sanction of the Local Government Board to the borrowing of £5,000 
rcqnired for extensions, eto. | 

West Hartlepool —A Local Government Board enquiry is to be 
held into the application of the Town Council for permission to borrow 
£7,070 for electric lighting purposes. 

Swindon.—The Swindon Corporation hive accepted the British 
Thomson- Houston Co.'s tender for the supply of miscellaneous over- 
head line material for the coming year. 

Millau (Aveyron). —4At a rezent meeting, the mayor of this towa 
informed the Council that a scheme for the utilisation of electricity for 
lighting and power purposes is well in hand. 


Bellegrade (Ain), — The Municipal Council of Orchiaz has granted 
to the Soc ó ó Frar çaise des Forces Hyirauliques due Rhóae the con- 
cession to light by electricity the principal towns in the Michaille. 


Manchester.— The Manchester Corporation have accepted part of 
the tender of the B-itish Thomson Houston Oo, for general stores and 
tramway spares, including B.T.H, Edison lamps, for the coming year. 


Llandilo,—The following gentlemen have been elected to serve on 
the Eiectrio Light Committee of the Urban District Oouncil: M.ssrs. 
R. Griffiths, D, E, Williams, J. Y. Davies, W., Griffiths, D. Evans, 
and W. Stevene. | 

Lille (Nord).—The municipal authorities at a recent meeting 
appointed a commission to study the methods and conditions for 
lighting the town by electricity. The commission have been asked to 
draw up a scheme, l 

Beauvais, —The Council have approved the principle of lighting the 
town by electri»ity. A scheme was presented by the Compagnie 
d'Eleetricité de Chambly, but it was decided to appoint a commistion 
to hold an inquiry into the matter, 

Switzerland.—The Federal Council has approved the report of the 
Administratration des Télégraphes et Téléphones for the administra 
tion of telegraphs in the yer 1905. The accounts show a profi: of 
about £20,800, as against a deficit on the year 1904 of £34 157. 


Montreal Light, Heat, and Power Co,—Massrs, Ooates, Son, and - 
Oo. are authorised to annouace that the directors of the Moatreal 
Light, Heat, and Power Co have declared a dividend for the three 
months ending Apri 50, 1906, a5 the rate of 4 per cent, per annum, ` 


Hammersmith —Àt ihe inquest held on the 19th inst. on the 
bodies of two men who were kuled by an explosion at Oadby Hall, 
the jary returned a verdict of ‘‘ accidental death," and expressed the 
opinion that the accident was due to the closing of the valve of a carboy 
of ammonia. : 

Thames Ditton.—Afcer considerable agitation on the part of the 
Diawrics ULuucil, a letter has been received by that authority from the 
Postmaster: General promisiug to connect the villaga of Olaygate with 
the postal telephone system, and that the work will be put in hand 
immediately. 

Bilston.—The electric lighting installation of the Stonefield Oouncil 
Schoo!s, which are now nearivg completion, is being carried cub by the 
District Electric Oo., of Wolverhampton and Stourbridgs. This firm 
is well known as having carried out many sach installations in various 
parts of the country, | 


Windsor,—The Windsor and District Electrical Oo. announce that 
they hava now taken over tha entire installation busiaess of the 
Windsor Eleetrieal LIastsllation Oo., and have taken showrooms at 55, 
Thames-street, Windsor, where they will hold a stock of electrical 
fittings and accessories. | 


Stirling.—The ergineer, Mr. A. C. Hanson. ia his report to the 
Council, states thst for the fonr weeks ending March 17 28,616 units 


. had been generated, as against 22 946 last year, The total connections 


in equivalent 8 c.p lamps numbered 18,138, as compared with 16,519 
durig the seme period last year, 

Wireless Telegraphy.—A communication has been receive! in 
Neweastie from Mr. H. H. Barbour, engineer to the Da Forest Wire- 
less Telegraph Syndicat>, stating that the ersction of a station haa 
been commenced at Brown's Poiat, near the mouth of th- River Tyne, 
where a site has been obtained, The apparatus is to be 240fs, high. 


Forfarshire —There was submitted to the County Council, at their 
last meeting, a recommendation by the Finance Committee that the 
Standing J int Committee concur with them in resommending the 


-Road Board to discontinue the present agreement between the Road 


Board and the National Telephone Company in regard to wayleaves, . 
Telephones in Cab Shelters.—According to the report cf the 


d Oabmen’s Shelter Fund, most of the shelters have recently been con- 


nected by the Post Office with their telephone exchanges, The 
instraments, siys the report, are so arranged that subscribers can call 
a cab from the rank, but they cannot be used for any other purpose. 


Coventry.—The Council have received sanction to borrow £5,000 
for the purchase of electric motors to be leb out on hire, tha amonnt to 
be repaid in 10 years, I: has also been decided to spend £35,000 on 
extensions of generating and distributing plant and buildings, and the 
work is to be proceeded with as soon a8 the necessary powers have been 
obtained, | | 

Blackpool —The manager of the electricity department of the 
Blackpool Oorporation Tramway and Electricity Committee reports that 
the net profit for the year on the undertaking for lighting and other 
purposes was over £6,000, showing the best year's working since the 
establishment of the works. The revenue shows a very large increase 
on laat year, Phy l 

Stoke Newington.—This week the new electric lightiog station; 
erected on a site adjoining the free library at a cost of £3,273, is in 
fall working order. The North Metropolitan Power Qo. supply the 
energy in bulk, and during the first three years take the profits or bear 
any loss, The total cost ot the electric lighting scheme for the borough 
has been £19,000. | 

Bury,—The Town Council Electricity Committee are reporting that 
the net profit of the lighting undertaking for the year is £2 600, 
against £2,900 for the previous year. The lessened profit is accounted 
for by a reduction in charges for the current and by a portion of the 


cost of the town clerk’s and borough treasurer’s staff being charged 


against the works, 

Cecil Hodges and Co,—Messrs. Oecil Hodges and Oo., of Finsbury- 
pavement, London, £.0,, ask us to state that their well-known V-type 
switch, which they originated many years ago to meet the require- 
ments for a switch with a large laminated contact surface and low 
current density, must not'be confus:d with other types which are being 
placed on the market in imitation of this, 


Calcutta.—We learn from the Calcutta Electric Supply Oorporation 
that the number of units delivered to consumers during the 
four weeks ended Feb, 25, 1906, were 244,055, compared with 187,706 
units in the corresponding four weeks of the preceding year; and 
duriog the five weeks ended March 30, 1906, 370,234 units, as com- 
pared with 319,352 in the preceding year, 


Swansea.—The Town Council have requested the Stores Oommittse 
to dispose of the old condensivg plant at the electricity station. The 
engineer has been instructed to purchase a transformer, to be kept in 
stock, at an estimated cost of £50, The Stores Committee have been 
requested to purchase a bitumen boiler. The number of consumers on 
the Oorporation electric supply department is 799, with an equivalent 
of 76,762 8-c. p. lamps. 

Chester.—The Ohester Improvement Oommittes, having been 
applied to by the National Telephone Co. for their permission to lay 
an underground system of wires within the city, have resolved: '' That 
the principle of substituting an underground system for the existing 
overhead telephone wires be approved, and that the town. clerk 
negotiate and make irquiries as to the conditions on which the system 
ig to be put down, reporting further t» this committee,” 


* Wireless" Congress —The German Government have informed 
the Powers concerned that they proposa to hold an international 
conference on wireless telegraphy at Borlin on June 28, 19058. 
Dalegates from the British Board of Trade, Post Office, Colonial Office, 
Foreign Office, India Office, Admiralty, and War Office will attend, 
and the following countries will also be represented: France, Italy, 
Austria, United States, Russia, Spain, Portugal, Denmark. Belgium, 
Bulgaria, Norway, Holland, Montenegro, Monaco, Sweden, Rumania, 
Turkey, Egypt, Argentina, Japan, Mexico, Siam, Uruguay, Ohina, 
Ohili, and Peru. 

Canadian Water Power,—The secretary in London of the British 
Columbia Eiectric Railway Oo. writes to say that this company has 
bsen supplying power to New Westminster for about two years, He 
adds thas '' the electric lightiog in Vancouver and New. Westminster 
and the railways in and between these cities ia being carried out by the 


British Columbia Electric Railway Oo, by power obtained from the |. 


lostallation of its subsidiary, the Vancouver Power Oo, This power 
installation, which has a total capacity of 35,000 h.p. is the only 
one at present operated in the vicinity of Vancouver and New 
Westminster,” 


St. Pancras —The alteration from steam to electricity as the 
motive power for driving machinery at Whitfield-street baths has had 
& most economical effect, and the Town Council, on the recommenda- 
tion of the electrical engineer, sgreed to a similar alteraticn being 
made at King-street baths, This will necessitate the substitation of 
the present obsolete hydro-extractors for others that will stand the 
increared velccity in consequence of the electric motor drive. The 
Baths Oommittee have accordingly approved an estimate of £260 for 
the provision and erection of four up-to-date hydros capable of running 
at 1,000 revolutions per minute, | | 

Large Turbine Orders.—Messrs, C, A. Parsons and Oo., of 
Heaton Works, Newesstle, have been awarded a number of important 
contracts for turbine machinery, amongst which are orders for one 
3.500-kw. turbo-alternator and exciter for the Newcastle Electric 
Supply Oo.’s power station at Oarville; two 500-kw. direct-current 
turbo-generators for Messrs. A. Guinness, Sons. and Co., of Dubiia ; 
one 800-kw. turbo-alternator and exciter for the Shanghai O uncil ; 
one 2 000 kw. steam turbine, for Messrs, Vickers, Sone, and Maxim, 
of Sheffield ; one 400 kw. continuous-current turbo-generator for the 
West B:omwich Corporation; and one 200-kw. continuous-current 
turbo-generator for the Morgan Orucible Oo., Battersea, 


Newecastle,—At a meeting of the Newcastle Corporation Sub- 
Qommittee having charge-of the opposition to the Bill promoted: by 


THE ELECTRICAL ENGINEER, APRIL 2, 1906. 


60? 


the Newcastle Electric Supply Oo., a report was received with regard 
to the negotiations with the company. The company had practically 
agreed to withdraw a clause by which they seek to abolish provision 


for terminating their provisional order in 1919. The company had 
agreed to put up overhead wires in the city, or to supplv electricity in 
bulk, and not to purchase the Newcastle and District Electric Light- 
iog Oo. Another meeting is yet to take place, but if these concessions 
are agreed to the opposition, itissaid, will be withdrawn. The North- 
Eastern Counties Electrical Exhibition concluded on Saturday last. 


Leeds.—Mr, W. O. E, Meade-King, a Local Government Board 


‘Inspector, sat at the town hall recently to consider the application of 


the Oorpcrition for sanction to borrow £3 471 required for the erec-: 
tion of an electric lighting and gas dey dc at the junction of Whitehall- 
road and Springwell.road, During the hearing it was stated that the 
money had been spent before the application to borrow it had been 
been made, and the town clerk said that the Corporation had been 
busy with parliamentary and other works, and he was afraid that not: 
only that but other amounts had been spent without the Local Govern-. 
ment. Board being asked for sanction. The inspector visited the 


premises in question, and his report will be presented to the Board: 


in due course, 

Stock Exchange,—Applications bave been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant 
a quotation to British Oolumbia Electric Railway Co.'a further issue of 
£100,000 deferred ordinary stock. The committee have also been 
asked to appoint a special settling day in Egyptian Delta Light Rail- 
wave’ farther issue of 18,538 54 per cent. cumulative preference shares 
of £10 each, fally paid, N.s. 85 £41 to 104,078, The committee has 
fa ther been asked to allow the following securities to be quoted in the 
official list: Costa Rica Electric Light and Traction Co.'s further issue 
of £37,100 5 per cent. first debentures, Nos. 2,201 to 2,556 of £100 
and 1601 to 1,650 of £50 each; India Rubber, Gutta Percha and. 
Telegraph Works Co.'s £400,000 4 per cent. debentures of £100 each, 
Nos. 1 to 4,000. 

Dundee.—A letter was read at Tuesday's meeting of the Electricity 
Committee of Dundee Town Council from Mc. H. Richardson, the 
engineer, in which he stated that it was now too late to instal at the 
electric station extra plant of any kind to be of any use to meet next 
winter'sload. He pointed out that there was an insufficient stand.by, 
and that the plant and cables were fully loaded up. The plant in the 
station was in the best possible. Ia connection with the proposed new 
electricity station, Mr, Richardson was authorised to visit certain 
manufacturera” works dealing with the supply of power on a large 
scale, He asked for instructions as to the preparing of specifications: 
for a new station, and stated that to prepare them for alternative sites 
would be a very large work, The committee agreed to ask for a general | 
specification, | | 

Telephones in Hotels.—The National Telephone Oo, have just 
issued details of their new scheme for telephone installations at hotels 
by means of which hotel guests in their own rooms can be placed in 
direct communication not only with the hotel service in all its branches, 
but als> with all the telephone subscribers in the country, This ia 
effected by the new private branch exchange which is now being’ 
introduzed into a large number of the best hotels in the country. The 
chief feature of the new service is the installation of a switchboard 
connected with as many telephone stations throughout the building as 
may be required, This switchboard is joined to the central exchange, 
and is worked by skille1 operators, who place the guests in their 
respective rooms in communication with each other, with the service 
of the hotel or with the exchange system of the country, d : 


Worcester.—At a meeting of the City Council on Tuesday, the 
24th inst., it was agreed, on the recommendation of the Electricity 
Oommittee, to provide an optional flat rate of charge for current 
instead of the present maxin um demand system of payment, Another 
proposal from the same source was also agreed.to—v z , to cone: ntrate 
the whole of the steam generating plant now divided between the 
Powick and City stations at the latter, using the former only for the. 
generation of electricity by water power, The engineer reported that 
the whole of the steam-producipg. plant at the Powick station was 
obsolete, though it has been in use only 12 years, and recommended 
the substitution of new plant. to be placed in the city works. Plant 
which originally cost £9,000 he recommended should be '' scrapped,” 
and, at a cost of £5,000, he so proposed to extend the equipment of ` 
the city station as to effect a saving in production of £700 per annum, 


Norwegian Copper.—In a report from the B-itish minister at 
Christiania on copper mining in Norway ia 1905, it is stated that the. 
output of the Sulitjelma mine rose to about 87000 tons. A new 
smelting furnace, invented by the manager, is said to reduce the 
expense of smelting to one-half, or even one-third, of the. former cost. 
The system will also be used in the Alten copper works in Finmarken, 
The Bosmo mine in Nordlend produced the same quantity as in former . 
years, about 25 000 tons pyrites. The Rö os copper works have been 
worked under somewhat more favourable conditions than of late ; about 
80,000 tons were produced, Of other and more important copper . 
miues the Kjöl, Kulingdal, and Mandfield may be mentioned, the 
last-named beirg expected to produce before long about 60,000 tons 
annually. It is stated that there are very extensive drposits at 
Ró tvangen that are at present not available on account of difficulties 
of transport, | 

Siemens-Sehuckert Meter.—The London Gazette for April 20 
contains the roliow;g snnouncement; ''For the purposes of the 
E eotrio Lighting Aste, 1882 and 1888, and.of the Electric Lighting 
(Scotland) Act, 1890, and all provisional orders and licences made and 


issued thereunder, the Board of Trade approve of the pattern and .. - 


construction of the meter for tle measurement of electrical energy : 
when supplied: on the constant-potential alternating-current system— 


namely, ‘the meter No, 138.085 deposited at the Board of Trade on... 2. 


May 25, 1905, by. or on behalf of Siemens Bros,.and Co.,. York-sireet, 
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Westminster, S.W., and sealed by the Board of Trade, and known as 
the Siewens-S-huckert meter type W 2, provided that the meter be 
tested, fixed, and used as described in the specification and instructions 
deposited at the Board of Trade, and dated and numbered April 3, 
19°6, and H. 4587. The Board of Trade further approve of the means 
p" vided for fixing meters of this description, and for connecting them 
wi h the service lines as described in the spec fication and instructions 
above referred to,” | 

Canada and Wireless Telegraphy.— A Router's telegram 
announces that Mr. Oppe, manager of the Canadian Marconi Oo., 
has signed a contract with the Colonial Government, whereby the 
company agrees to take over and operate wireless telegraphy stations 
along the Labrador cosst, and to build and operate such others as the 
Government may desire, provided sealing steamers equip themselves 
with the necessary apparatus, The company will also build a station 
on the north-east coast of Newfoundland, receivirg specific tolls on all 
messsges forwarded to or from vessels. The company also agrees to 
deliver to the Gvernment telegraph lines all commercial messa g>s 
received at the M «coni station at Oape Race and other headlands from 
passing vessels. The Government on its side agrees to have all tele- 
graphic business to and from Canada transmitted by the company’s 
station whenever the Government cable is interrupted. The contract 
remains in force for 10 years, during which period the Government 
agrees not to grant licences for the instaliation of any other system of 
wireless telegraphy for experimental or other purposes, and to admit 
Marconi cqu'pment free of duty. " 

Nottingham —A deputation represanting some of the traders of the 
city receatiy waited upon the Nottingham Oorporation Eectricity 
Committee to ask for a reluction in the rate at present charged for 
electricity, which is 5d. per unit until a c:rtain quantity has been 
used. The committee promised to consider the matter but we under- 
stand it is hardly likely that they will adopt the course suggested. 
The system generally adopted is that of charging a uniform rate of so 
much per unit, and this works out ata greater cost than under the 
way of charging in Nottingham, a dczen representative cases in the 
city being taken to prove that would be so. Oaly in Glasgow are 
the charges lower, but in that case not so much is paid to the redemp 
tion fund ss is done in Nottingham. The profit is not abnormally 
large, being about £8,000, and of this £6 000 goes towards the reduc- 
tion of the rates, Mr, G. Ness, of Glasgow, engineer to the Scottish 
Boiler Co., lectured on Tuesday at the last me ting of the session 
before the Nottingham Guild of Mechanical and Electrical E gineers, 
his subj -ct being ‘‘Power Plant for Oollieries,” A discussion followed, 
in which, among others, the chairman (Mr. W. Maurice, general 
manager of the Hucknall Collieries) and Mr R. D. Munro, M.I M E., 
took part. There was a large attendance, and i) was a most successful 
wind-up t» the best session from every point of view that the guild 
has enj yyed. 

Stoke —Mejor J. Stewart held an inquiry last week into the 
application of the Town Council for sanction to borrow the sum of 
£5 748 for the extension of the electricity and destructor works, The 
extensions are proposed to enable the Oouncil to meet the estimated 
demand for electricity during the ensuing winter, The inspector went 
into the details of the application, which included an amount of 
£449 overspent on the last sanction. A sum of £500 had been 
included for the laying of additional mains, and the inspector was 
informed that this weu'd probably be expended in the course of the 
next 12 months, M jor Stewart stated that it was the custom of the 
Local Government Board to allow councils to l.ok three years ahead 
for sanctions for laying mains, and after inquirirg the feeling of the 
members of the Oouno] present he stated that he would notify the 
Board that it was pessible that a further application might be received 
from the Council under this head, At the conclusion of the inquiry 
the inspector congratulated Stoke on the progress the electricity under- 
taking is making, and said the installation appeared likely to make 
good progress, He afterwards visited the works. Tne electrical 
engineer, in his monthly report sates that during the month cf 
March 10 919 units had been supplied, an increase on the correspond. 
ing period of last year of 103 per cent,; also that the number of con. 
sumers now on the books was 182, representing a total of 11,727 
8-c,p. lamps. 

Southend —The Light Railways and Electric Lighting C mmittee 
have reported to the Town Council that 1v had been necessary to pur- 
chase certain cable of a sizes not provided for in the existing contract 
with M sars. Oallender's. They resolved to recommend that a formal 
supplemental contract be entered into with the Oallender’s Oable and 
Construction Oo. for the supply of certain cables upon the same terms 
as to the alteration of prices according to the rise or fall in the cost of 
copper, as contained in the existing contract, This report was 
adopted. The electrical engineer was authorised to: pu:chase and lay 
a pilot wire from the electricity works to the termination of the feeder 
at the west end of Alexandra-street, and to purchase two station volt- 
meters, required in connection with the above, at a total estimate1 
c085 of £100. 7s, The Finance Committee were requested to include 
a sum of £500 in the estimate for the general district rate for the 
current year, being part of the probable d-ficiency on the electric 
lighting undertaking. Ina his report the electrical engineer sta‘ ei 
that 1,513 equivalents and 44 consumers had been connected during 
the month, and that 144 equivalents and three consumers had been 
disconnected, There were now 65,059 equivalents and 1,110 consumers 
connected to the mains. The lighting units for the month were 
91 204, as against 67,720 for the corresponding month of the previous 
year, ao increase of 34°67 per cent, The traction units for the month 
were 40,719 as against 41.224 for the corresponding month of the pre- 
vious year, a decrease of 1:225 per cont, 

Liverpool —There has jist been i-sued to the members of the 
Liverpool Oity Council à report by Mr. A. B. Holmes, the consuliiag 
el ctrical engineer, as to the charges for electrical exergy within the 


city. After pointing out that the electric supply undertaking for the 


year 1905 contributed £36,332. 153, 4d, to the revenues of the city, 
and that the working costs showed a satisfactory reduction on those 
of the previous year, the engineer prozeeds: '' The price charged for 
electrical energy to the tramways has, ia accordance with the instruc- 
tions of the Oouncil. to cover the following items without additional 
profit—vz, cost of generation and distribution, repairs and main- 
tenance, rents, rates, and taxes, mausgement and general expenses, 
charges for sinking fund and interest on capital, contribution to 
renewal and reserve funis, The price fixed for the year 1905 was 
107d. per unit, subjsct to an addition at the rate of 4 per cent. 
for each shilling per ton psid for fuel in excess of 6s per 
ton. On the above basis the aversga charge for the year 
has been 1'107d. per unit." The engineer is of opinion that 
the basis of charge for the current year should ba 1'051. per 
unit, subject to the sbova specified variation with the price of 
fuel. As regards the scale of charges for the general supply of 
electrical energy. the engineer has to report that the exp»rimental 
1e1ustion in April last of the minimum rate for power purposes from 
141. to ld. per unit has failed to attract any large long hour users, 
and he considers that fo~ short-hour users this reduced rate is unre- 
munerative. He believes that it is advisable to give some encourage- 
ment to specially la: g^ users of electrical energy for lighting, with the 
view of retaining and increasing the number of these important cus- 
tomera, and slso that the time hss arrived when some redustion can 
advantageously be male in the initial rate of 23 1. per unit charges to 
all users of the electric ligh: in the city. After carefully considering 
in detail the results of the past year, and the effect of the proposed 
alterations, the engineer recommends the following revised scale of 
chirges to come into force as from the end of the June quarter: For 
ordinary consumers in the city—for lighting up to 5 000 units per 
quarter, 54d. ; units in excess of 3 000 up to 10.000 per quarter, 53. ; 
units in excess of 10,000 units per quarter, 211. For power—up to 
3,000 units per quarter, 2d,; units in excess of 5,000 up to 10,000 per 
quarter, 144.; units in excess of 10,000 units per quarter, 1d, All 
other charge: to remain as at yresent, 


PROVISIONAL PATENTS, 1906. 


. APRIL 9, | 

Improvements in electric storage batteries, Ernest M, 
Bailey, William Plews, and Thomas W, Anderson, 5, Yurk- 
place, Leeds, 

Improvements in processes for the production of voltaic 
strong-current ares. Harry Pavling 79, Augsbargeratr., 
Berlin, Germany. (Oomplete specification.) 

8457. Au improved electrical heating “element” or resist- 
ance, Edward George Rivers, Beverley Lodge, Sheen-road, 
Richmond, Sur ey, s 

8495. Improvements in and relating to the olectrolytical 
manufacture of salts of oxy-acids of the halogens, 
Wilhelm Küel and Deutsche Salvay-We:rke Act, Gas., 
111, Hatton-garder, London. 

An improved form of coupling for use with conduits 
and pipes. James Somerville Foreman and Drake and 
Gorham, Limited, 66, V-c‘oria-street, London. | 

Improvements in electric glow lamps and in the manu- 
facture of same, Philip M ddleton Justice, 55, o 
lane, London. (Deutsche Gasg ü licht Akt.-Ges, (Auerges), 
Germany.) (Complete specification.) " 

8515. Improvements relating to electric incandescent lamps, 
Herbers Bortram Hewson and John Veaables Pyatt, 18, 
Southampton-buildings, London, 

8526. Improvements in dynamo-electrical machines.. Elek- 
triz äts Akt.Ges, vorm W, Luhmeyer uud COo., 47, 
Lincoln’s-inn-fields, London, (Date applied for under. 
Patents Act, 1901, April 11, 1905 birg date cf application 
in Germany.) (Oomplete specification.) © 

Improvements in starters and regulators for electro : 
motors, Johnson and Philips, Limited, P.r:y James 
Tunley, and Louis Burn, Norfolk House, Norfolk. street, 
Strand, London. . | 

Improvements in and relating to electric transformers, 
The British Thomson-Houston Company, Limited, 83 
Oannon-street, London, (The General Electric Company, 
United States. ) E 

An imprevement in electric incandescence lamps, 
Ohver Iwray, Birkbeck Bank-chambers, Southampton- 
buildings, London. (Siemens und Halske  Akt..Ges, 
Germany.) (Oomplete specification.) 


APRIL 10, 

A new or improved electromagnetically-operated drop 
hammer, stamp, or press, Thomas Henry Large, 154, 
Sv. Vinocent-street, Giaszow, i s 

Improvements in electrically-wound clocks. John Mesny 
Touril aud Henry Stafford. Hatfield, 146A, Queen Victoria- 
street, London, 

Improvements relating to vapour electric apparatus, 
Peter Cooper H wits «ne Westiugo use Patent Bureau, West- 
inghouse Buildiog, Norfolk-streer, S rand, Loudon. (Date 
applied for under Paterts Act, 1901, April 25, 1905. being 
date » application in Uaited States.) (Üomplete specifica- 
tion. 

Improvements relating to electric bells, 
Roubizuf, 24, Southampten-tuildings, London, 


8446. 


8452 


8498, 


8499, 


8528, 


8539, 


8552. 


3585, 


8605, 


8612, 


8649. Gregory , 
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Sherard Osborn Cowper-Coles, 4, South-street, Finsbury, 
London. 


ou, 

8618, Improvements relating to electric vapour apparatus. | 8895. Improvements in electric aro lamps, Karl Weinert, 
Percy Hoibrook Thomas, the Westinghouse Pareno Bureau, 40 Ohaucery.line, Lovdon, (Oomplew specitication ) 
Westinghouse Building, N orfolk 8'^reet, Strand, London. 8931, Improvements in means for regulating áynamo-electrioc 
(D.te spplied for under Pateuts Act, 1901 Ap-il 25, 1905 machines. The Buh Thomsvn-Housson Ovmypavy, 
being data of application in Uuited Sates.) (Complete Lmied, 83 Cannon--treet, London, (The General Eiectric 
specification ) Company. United States.) 

8616, Electric distance switch. Arthur Herbert Leibius, 23, | 8932 Improvements in and relating to dynamo- electric 
Shrewabury road, Foreso Gate, Eosex, (Theodore Frederic machines, The Bitsh troemson H «ston Q.np Poy, 
Gottlob Leioiu:, Germany.) Limited, and Wiliam Francis D wssn, 83 Oannon-street, 

8633. Improvements in induction electric motors Henry Lor don. 

Meteaif Hobart, O ,w.ldcestre Hous, Norfulk-street, Siran, 8933 Improvements in methods of supporting collecting 
L ndon, rings for dynamo-electric machines The Buh 

8654. Improved apparatus for the electric ignition of internal- Th mson-Housten Company, L miea, and Wiliam Francis 
combustion engines, Arthur Harola Nicholson, Birkbeck D-waon, 83, Cannon.strcet, London, 

Bank-chambers, S uthampton-buudn gs, London, 8934 Improved means for supporting the end connections of 

8656, Manufacture of are light electrodes having metallic oynamo e-ejectrie machi: es be briish Thomson. 
insertions. Gebrüder Siemens usd Oo., Birkbeck Bauk- H.u-tun Compavy, Limited, and William Francis Dawson, 
chamte.s, Southampton-buildis gs, London. (Date applied 83, Cannon-street, Loudon, 
for under Paten s Aot, 1901, M.y 31, 1905, beng date of | 8935. Improvements in and relating to electric controllers, 
application in Germany.) (Cem, lete specification, ) Tae British Thomson.Henst;n Oompsny, Lini+d, 83, 

8659, An improved detector for wireless telegraphy William Oannon street, London, (The General Electric Oompany, 
Phi ps Lhompson, 6, Lord-street, Liverpool, (Gesellschaft Uni'ed Sates.) 
für Drahtlose Telegraphie m. b, H., Germany.) (Üumplete | 8936 Improvements in and relating to signalling systems 
specification, ) and apparatus therefor, The Bz-itish Thomson Houst n 

8676, Improvements in or relating to electrical heating Compuy Limited, 85 Oannon.street, London, (The General 
apparatus suitable for heating quid and other sub- Electric Company, Uaited S:ates.) 
stances for cooking and other purposes, Arihur | 8937. Improvements in electromagnetic devices for alternating 
Franos Barry, 46, Lincoln’s-inn-tields, Loudon, currents, Robert Arthur Smith. 78, Palace-chambers, 

8680, Improvements in systems of control for electric motors. 9, Bridge.street, Westminster, London, . 
Tne D.tsh Thomson-Houston Compavy, Limued, 83, A 4 
Cannon.street, London. (The General Electric Company, PRIL 14, . 
United States) | 8945. Improvements in micro-telephones, Gustav Hellfritech, 

19, Holborn.viadu. vt, London. (Date applied for under 
APRIL 11. Patents Act, 1901. April 15. 1905, being date of application 

8716, Improvements in electrie switches and in actuating jn Germany.) (Oomplete specitivation ) | 
means therefor operated in accordance with the | 8951. An improved electrical high-tension distributor for 
Girection of motion of a moving part Veritys multi-cyjinder internal-combustion engines Henry 
Limited and James Daiziel, 34, Oastie-street, Liverpool, Francis ce Pavillet and Henry Altred Dawson, Thorpach, 
(C.mp! te epecification, ) Nunnery-rcad, Canterbury, 

8717. Improvements in apparatus for supplying and control. | 8974, Improved system of railway signalling by electricity, 
ling the voltage of electrical energy to railway John R bert Frost, 15, Warwick-s reet, Mid ;lesbrough, 
carriages and the like cases where the generator | 9020 Improved manufacture of filaments of tungsten or 
has a variable speed, veritys Limited and Jam-s molybdexum for electric incandescence lamps, 
Da zel, 34, Castle-stivet, Liverpool. Athur Gorge Bioxam, Brkbeck Bank-chambers South: 

8785. Improvements in dynamo-electrical machines, Elek. ampton-buildings, London. (Johann Lox Austria.) 
tz ds Actien-Ges,, vorm, W. Lahmeyer und Oo, 47, | 9026 improvements in means for protecting high-tension 
Lincoln’s 1nn-fields, London. (Date applied for under overhead electric conductors. Lucien N u, 4, South- 
Patents Act, 1901 April 28, 1905, being date of application street, Finsbury London, (Uomplete specification ) 
in Germany.) (Complete specification. ) 9028. I : 

4 . Improvements in and relating to electric arc lamps, 

8786, Improvements in dynamo-electrical machines, Elek. Marcel Schneider, 43, Boulevard Voltaire, Paris, France, 
uiz. äs Actien-Ges,, vorm, W, Lshmeyer und Oo., 47, (Complete specification.) j : 
Lincoln’s irn-fielde, London. (Date applied for under " | 
Patents Act, 1901, April 28, 1905 being date of application APRIL 17. 
in Germary.) (Complete specifivatior, ) 9035 Au improved electric arc lamp. Thomas Henry Large, 

8787, Improvements in and relating to electric telegraphy. 154 St, Viucent-street, Giasgow, 

Augeiv Oipriapo Baronio, Alexander Muirnead, ana Ruve:t | 9068, Improvements in selective signalling apparatus, 
Henry Eigar, $25, High Hoiborn, London. Wailace fairweather, 64, Onanvery lane, London, (Inter- 

8792, Improved electric gas igniter for street lamps and the »ational Telegraphic Call Oompany, United States.) 
like, Geog Lentscnat and Wenz 1 J. Drahonowsky, 173, f. (Complete specification ) 

F leet-street, London, (Complete specification, ) 9086, Improvements in and relating to induction electrical 
machines. Heinrich Wommelsdorf, 1. Queen  Victoria- 
APRIL 12, street, London, (Complete specification. ) 

8840. Improved manufacture of incandescence bodies for | 9089. Improvements in or relating to X - ray apparatus, 
electric lighting. Ouvver Imray, b rk beck Bank-c hambers, Max Levy, 7, Southampton-buildinge, London. (Uomplete 
Scutoampton - buildings, London, (Siemens und Halske spec) fication. ) 

Akt,-Ges,, Germany ) (Complete specification. ) 9090. Improvements in dyname-electric machines, Henry 

8852. Device for allowing the actuation of the electric Chioty, 18 S uthampton-builoings, London, 
igniter in marine guns when the latter are at natural | 9193, Improvements relating to electrically-propoe)led vehicles, 
horizontal level, Johana Küppe, 57, Chaucery lane, Arthur G:eenwood and Wiliam Davia Seaton B own, 
Loudon, | 6, Preams-buldirgs, Chancery.lane, London, $e. 

8891, Improvements iu electrically-operated apparatus suit- | 9109, An improvement in electric incandescence lamps, 
able for making and breaking electric circuits, and Siemens und Halske Aktengeselisthafs, Birkbeck Bank- 
as a motor, Ernest Walter Steljes, 46, Lincoln’s-inn- chambers, Southampton.buddings, London, (Date applied 
fields, London. for under Paten:s Act, 1901, May 17, 1905, being date of 

8902. Improvements in electrical apparatus for transmitting appii:ation in Germany.) (Complete specification. ) 
and receiving siguals for controlling the fire of guns. | 9112, Improvements in and relating to electric motor-control 
Arthur Trevor Dawson and George Thomas Buckhaw, 7, systems The British Thomson. Houston Company, 
Southampton. buildirgs, London, Limited, 83 Cannon-street, London, (The General Electric 

3908, Improvements in and relating to wheel collectors for Compary, United States.) 
electric vehicles receiving current from a line con- | 9115. Improvements in telegraph poles. Robert Bolton Ransford, 
ductor. Percival John Pringie, 525, High Holborn, 24 South»mpton-buildings, London, (Brackenbury Bayly, 
Loudon, South Africa.) 

8909, Improvements in and relating to apparatus for indi- 9117, Improvements in and rclating to magneto- electric 
cating the pressure of railway or tramway trolley generators. Ateliers Thomson-Houston (Anciens Es:ab- 
poles or collectors or the liue. Percival Juhn Prirgie, besemenis Postel Vinay), 83  Cannon-street, Loudon. 
825, H:gh H 1born, Lonaon. (D e appliel for under Patents Act, 1901, Avril 17, 

8915. Improvements in or relatiug to tremblers for induction 1905. beivug date of spplication in France)  (Oomplete 
collis  Onsrles Henry Bryant, 111, Hation-garden, Lonaon, specification, ) 

(O: mplete specification. ) , APRIL 18. | 

8924. Improvements in connection with the electro-deposition | 9142, A new or improved electrical wire conduit surface 
ot copper and other metals. Sherard Osborn Cowper- outlet box The Ab r?een  Eectrosl Engineering 
Oole s 4, South-street Finsbury, London, Company, Limited, and R:chard George Botting, 96, 

8925, Improvements in removing metallic cylinders from Buchanan-street, Glasgow, 
mandrels on which they are _ electro-deposited, | 9146, A terminal attachment for conveniently connecting up, 


or releasing, a wire conductor. William Milton Hall, 
19, Hopefield-avenue, Queen's Park, London. 


610 


THE ELECTRICAL ENGINEER, APRIL 27, 1906. 


9164. Improvements in electric furnaces for treating gases 
by means of  electromagneticaly or electro. 
dynamically actuated electric arcs. Albert Johan 
Peterssen, 65, Chancery-lane, London, (Date applied for 
under Patents Act, 1901, April 18, 1905, being date of 
application in Sweden.) (Complete specification.) 

Improvements in electric bells. Obharles Howard North, 
7, South»mpton-builoings, Londen, (Date applied for ur dor 
Patents Act, 1901, April 22. 1905, being date of application 
in United Srates ) (Complete specificstion. ) 

Improvements in apparatus for automatically operating 
electric switcbes at any given intervals Matthew 
Wulsm Walbank Mackie, 173 Fleet-street, London, 

Improvements relating to electric ignition gear for 
explosion engines, Louis Aiexandre Gianoli, 11, South- 
ampton-buildings, London. (Date applied for under Patents 
Act, 1901, April 20, 1905, being date of application in 
Belgium.) (Complete specification.) ; 

9204. Improvements in dynamos for railway train lighting 
Henry Leitner, 4, Souvh-street, Finsbury, London. 

Improvements in apparatus for intensifying electrical 
oscillations. Oarl Hochenegg, 46, Lincoln’s-inn-fields, 
London, 

Improvements in and relating to fluid pressure brake 
systems The British Thomson Hcus'on. Company, 
Limitea, 83 Cannon.street, London, (The General Electric 
Company, United States. ) 


APRIL 19, 


9225. Automatic electric tell-tale apparatus for automobile or 
other oil or gas lamps Fied OJlins acd Oharles 
E ward Price, 26. Msrkut-street, Hoylake. 

Improvements in electric tramrails Gavin Stuart 
F;ame, 48 Hamilton-dnv., Poliokshields, Glasgow, 

Improvements in magneto-electric ignition apparatus 
for use in connection with internal - combustion 
motors, guns, and the like. Theodor Begmann, 
100, Wellington-street, Glasgow. (Complete specification, ) 

Improved electric irons. Herbert James Read, Chalfont, 
Stanhope-road, St. Aloans. Herts, 

Electric kettles and water boilers. Herbert James Reid, 
t haltont, S:aphope-road, St. Aibaps, Herts, 

Improvements relating to vapour electric apparatus. 
Peter Oooper Hewiit, the Westinghouse Patent Bureau, 
Westinghouse Building. Nofolk.street. Strand, London. 
(Date applied for under Patents Act, 1901, April 28, 1905, 
being date of application in United States.) (Complete 
specifisation, ) 

9268. Improved electromagnetic governor. 
7, Southampton - buildings, London. 
fication. ) 

Improvements in or connected with adaptors for 
incandescent electric lamps. George Maktb Bodoy, 
6, Lord-street, Liverpool, (Phillips and Oo., Ho lind.) 

9273. Improved means for reducing the reflex action at the 
points of connection of electrical conauctors or 
circuits differing in the values of their electrical 
properties Siemens Bros, and Oo, Limited, Birkbeck 
Bank-chambeys, Southampton.buildings Londen. (Siemens 
und Halske Akt,-Ges., Germany. (Complete specification.) 

Improvements relating to indication of current leakage 
in electric motors, Hugh McGillivray, 351, Bedford- 
street, Strand, London. 

Improvements in the preduction of long stable 
electric arcs. James Yae Johnson, 47, Lincoln’s-inn- 
fieics, London. (Badische Anilin und Soda Fabrik, 
Germany.) 

Improvements in incandescent electric lamps, 
Leitner, d, South-street, Finsbury, London, 

9289. Improvements in the electro-deposition cf metals, 

Edward Oasper, 4, South-street, Finsbury, London. 


APRIL 20, 


Improvements relating to the automatic regulation of 
continuous-current electromotors used for driving 
variably or intermittently working machines, such 
as rolling-mills and the like, Henri Pieper, 24, Temple- 
row, Birmingham, (Complete specification.) 


9186, 


9191. 


92038, 


9209, 


9211, 


9228. 


9234, 


9244, 
9245 


9253. 


Daniel Buicon, 
(Complete speci. 


9271. 


9276. 


9279, 


9284, Henry 


9313, 


9328, Improved electric ship log and indicator, Egbert 
Vincent Hector Rizzo, 9, Warwick-court, Gray’s-inn, 
London. 


9330, Improvements in electrical measuring instruments, 
E nest Francis Moy, Percy Henry Bastie, and E, F. Moy, 
Limited, Greenland-place, Camden Town, London,  (Oom- 
plete specification. ) 

Improvements in or relating to devices for supporting 
the line wires of electric railways or tramways. 
Coloman de Kando, 111, Haston-g.rden, London,  (C.m- 
plete specification. ) 

Improvements in electric arc lamps. James D ock'e, 
B. kock Bank-chamoes, Sonthamp:on-buildings, London. 

Improvements in pocket electric lamps, Philip 
Middleton Justice, 55, Chancery-lane, London, (Deutsche 
Gasgliilicht Akt, - Ges, (Auerges), Germany. (Complete 
specification, ) 


9341, 


9343. 


9346, 


Improved construction of accumulators or socondary 
batteries A ezapncer Elias Di:&hyl  Autonio Galanti, and 
Hanna Naesyt, D.khyl, 175 Fleet-street, London. 

Improvements relating to switches for use with the 
transmitters and receivers of electrical signalling 
apparatus — Achur Trevor Dawson and George Thomas 
Buckoam, 7, Southampton-buildings, London, 

Improvements in and relating to the manufacture 
of cement joints for incandescent electric lamp 
filaments.  Aicxavder Just, Fraiz Hensman, Heinrich 
Lana: vte:ger, Ign:z Salzmann, and Veewig‘e Elek- 
inz'ü s Aco -Ges., 7, Sou-bampion-buildings, London. 

An improvement in galvanometers. Jules Richard, 
53, Chancery-lane, London. 

Improved method and apparatus for neutralising 
deflecting forces acting on a magnet or system of 
magnets. Hermann G:rcke, 31, Bedford-street, Strand, 
Tondon, (Complete specification. ) 

APRIL 21. 

Improvements in or relating to olectric ignition for 
internal-combustion engines, Joseph Abraham Dixon 
snd Alfred Speight, 207, Sioney Stanton-road, Ooventry, 

Improvements relating to electric bells and installations 
for working the same, William Kuight, 522, High 
Holborn, Loudon. 

An improved method of generating electricity and 
apparatus therefor. Joseph de Jlóriey ana Shean 
Bev} 6 6 Loro-sveet, Liverpool, 

Improvements in space telegraphy. John Stone Stone, | 
7. Ssuthsmpton-buiuoipgs, Lo»don. (Date applied for 
under Patents Act, 1901, May 4, 1905, beig date of 
application in Uured States,) (Oompiete speofication.) 

Improvements in and relating to signalling apparatus, 
Tne Brush Thom-on-Houston Ovompsny, Limited, 88, 
Oannon-street, London. (The General Electric Company, 
United Srates. ) 

Improvements in space telegraphy. John Stone Stone, 
7, Scurhamwpton-builoings, London, (Date applied for 
under Patents Act, 1901, May 4, 1905, being date of 
application in Uuited States.) (Oomplete speciticatior.) 

Improvements in and relating to arc lamps, Edwin 
Rudolph Grote and Milton Victor Ely, 165, Queen 
Victoria-street, London. 

Improvements in space telegraphy, John Stone Stone, 
7, Souhempton-buuoings, London, (Date applied for 
under Patents Act, 1901, May 10, 19.5, being date of 
application in United States.) (Complete specification. ) 


9347. 


9848. 


9349. 


9351. 


9357. 


9383. 
9410. 
9411. 


9412 
9415 
9417, 


9420, 


9422. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published May 10. 
1905, 
5721. Electric farnaces and the like, Parker, 
7732, Means for electrically indicating and recording at a 
distance changes in level of liquid in reservoirs and 
for giving warning of any pre-arranged maximum or 
minimum level  Vaudrey. (Date applied tor under 
Iuternauoual Convention, April 11, 1904 ) 

Transmission of electrical energy. lake, 

Electrical switches, Mayer. 

Universal joints. Deutsch and Electric and Train Lighting 
iSynoicate. 

Manufacture of metallic frictional blocks such as 
brake blocks, electrical collector slippers, and the 
like, Ashmore and McCullough, 

Etectrically-operated selectiog and switching devices, 
applicable to party-line telephone aud telegraph 
systems. Arnheim, | 

8411. Central battery telephone systems, 

8567, 


8200. 
8278 
8283 


(Tesla. ) 


8344, 
8410, 


Arnheim, 
Systems of electric distribution employing mercury- 
vapour lamps or the like.  D:insn Thomson-Hcuston 
Company. (General Electric Company.) 
Regulation of the output of electric generators driven 
at varying speeds, British Thomson-Houston Company, 
Holden, and Garfield, 
91814. Electric light candle fittings. Hirst and Oollings, 
“one for under Rale 5, Patents Rules, 1905, Nov, 1, 
1905. 

10555. Alternating electric current generators, British 
Thomson Houston Oompavy, (General E-e:oric Company), 

Systems of electric motor control and apparatus 
therefor Briush Taomson-Houscon Company. (General 
Eie. trie Company.) 

Electric motor control systems, British Thomson- 
H.u:ton Company. (Generat Electiic Company. ) 

Controling devices for uso in the electrical propulsion 
of vehicles or trains of vehicles. Haworth. 

Devices for magnetically increasing the adhesion 
between truck wheels and the rails upon which they 
rol) Lowry. 

Devices for increasing the adhesion between the 
supporting wheels of a truck and the rails upon 
which they roll, Lowry, » & 

Electric arc lamps. Ridings, 


8570, 


10892. 


11536 
11614, 


12296. 


12297, 


13025, 
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13828. Receiving instrument for wireless telegraphy. Boys, 


15265. Electromagnetic vibrators,  Carlstedt, 
15169, Eleotric soldering irons. 


O: mpany. (General Eiectrio Company.) 


16249. Method of constructing and laying underground 
mains for the distribution of electricity. Hooper and 


Duckham. 
16046, Electric arc lamps, 
Electric Company. 
16547. Electric arc lamps. 
and E ectric Company. 


18076. Accident - preventing or life-saving apparatus for 
Benuett, 
Richardson, 


electric tramcars and like vehicles, 


19691. Trolley wheels or collectors for electricity. 


(Date applied for under International Convention, Ost. 17, 


1904 


20749. Overhead current collectors for electric railways and 
Siemens-Schuckertwerke G. m. b. H, 
applied for under International Convention, Oct. 27, 1904 ) 
R08, 
25171, Means for controlling an electric motor, 

(Date applied for under International Oonventior, May 924 


tramways. 


24293, Magneto-electric ignition apparatus. 


1965 ) 
25172, Electrical propulsion of vehicles, 


1905. 


25500, Electromagnetic power hammer, drop stamp, or press. 


Large. 
19C6. 


6079, Automatic regulating device for pneumatically-con- 
trolled collectors supplying electric current to traits 
(Date »pplicd for under Tater- 


or road cars, Vontvbel, 
national Convention, March 14, 1905.) 


British Thomson - Houston 


Jones and Jandus Are Lamp and 


Drake, Jones, and Jandus Are Lamp 


Kr éger, 


Kriézer and Oompsgaie 
Parisienne des Voiture Electriques (Procé:é: Kriéger), 
(Date applied for under International Oon vention, May 24, 


COMPANIES’ STOCK AND SHARE LIST. 


Name, E | 
Commercial and Industria].-- £ 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 000 1 


British Insulated and Helsby Cables, Ord., 1-100,000...... 5 
6 per cent. Cum. Pref., 1- 100,000 . REP ENS S De 5 
——— 44 per cent. Mortgage ‘Debentures .............. 100 
British Thomson-Houston Uo., 44 per cent. lst Mort. Deb. 
Stock, Red: visors oes weber ta cy Seide esu ev SEES E os 100 
British Westinghouse Elec. and Manuf. 6 per cent. Pref., 
275,001-375, iaa TEOT eens ie care 
4 per cent. Mortgage Debenture Stock .......... 0 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 
Non. Cum., 6 per cent. Pref, ................ e. à 
44 per cent. 1st Debenture Stock ................ 100 
——— 45 per cent. 2nd Debenture Stock................ 100 
Callender's Cable, Debentures..........ccccccccceccceeees 100 
Ordinary Lesser Puedertés Sue ee weld Ronia 5 
D per cent, Pref, hiss vee svenvseeesaeosewnkntent NS 5 
Crompton and OO. <i inc wana widen dene Loeb ere py e qe ee 3 
5 per cent. Debentures............... eee eee eee 100 
Edison and Swan United, ‘“ A" Shares, 1-99,261 .......... E 
** A" Shares, OL- 017, 159 5.2 5 
——— 5 per cent. Debentures............ cc cece ee ee eens 100 
4 per cent. Deb. Stock, Red. .................... 100 
Electric Construction, Nos. 1 to LU 100 o s eeu eua 2 
7 per cent. Cumulative Pat 5. en ae 2 
4 per cent. Perp. lst Mort Deb. ................ 100 


Ferranti Limited, o per cent. Ist Mort. Deb. Stock, " 100 


General Eiectric Company (1900), 5 per cent. Cum. Pref... 10 
——— 4 per cent, lst Mort, Deb. Stock ................ . 100 
W., T. Henley's Telegraph Works, Ordinary .............. 5 
——— 44 per cent, Prefereuce.........cccce eene 6 
45 per cent. Debentures ......... een nnn 100 

India Rubber, Gutta Percha, and Telegraph Works ...... 10 
——— 4 per cent, Debentures........... cene 100 
Parker, Thos., Limited, Ordinary .................. eee 10 
Telegraph Construction and Maintenance................ 18 
——— 5 per cent, Bonds ...............e eee am reece 100 


Electric Lighting and Supply.— 


Last price. 


£ 


&-f 
Oel -19/32 


53. - 
10%- 16 


96-98 


12-28 
80-85 
i-lxd 
"i -2 
9f. 99 
84-86 


.. 1084-1104 


Bournemouth and Poole, Ordinary .....................- 10 
4s per cent, Cum. Pref., 7, 501-15,000 ............ 10.. 
6 per cent, Cum. Second Pref., 15, 001-22,500 .... 10 .. 
42 per cent. Debenture Stock, 6:06 MTM 100 .. 
Bromley (ient) Electric Light and Power UO -Diseverss 
42 per cent. 1st Debenture Stock, Red. .......... 19 
Brompton and Kensington, Ordinary .................... 
7 per cent, Preference ............02000 eee s - 
Caleutta Electric Supply Corp., Ordinary, Nos. 1-60,000 . 5 
Nos. 00001-80000" e cooceswesavccer tk nem 5 
Cambridge Electric Supply Company, £10 Ord. —........ 8 
Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 
Charing Cross, Wesv 1nd, and City Electric Supply, Ord., 
~ h €" *430€820900600€90392590a29€6€9$999»8 9?00a83995»92*.2990229€$99€9 
-———— 14 per cent. Cum. Pref., :-80,000 ................ 
——— 4 per cent. Debenture Stock, "Red. DEN 100 
* City Undertaking,” 44 p.c. Cum Pref., 1-40,000 35 
ditto (1903) 40,001-80,000.......... 5 
Chelsea Electricity Supply ............ esee nn n nen 9 
44 percent. Debentures ........... een nne 100 
City of London, Ordinary................. eee eren 10 
6 per cent. Cumulative Pref......... roe DUREE ^ 10 
5 per cent. Debenture Stock .................... 100 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 
County of London Electric Supply, Ordinary ............ 10 
6 per cent, Cum. Pref. ....oesee esee kh nno sacs 10 
43 per cent. Debentures Prov. Certs. All pd. Rd. 100 
4% per cent. 2nd Debentures Prov. Certs. ........ 100 
Edmundsons' Electricity Corporation, eas: 1-50,000.. 5 
6 per cent, Cum, Pref, .......ccccccccccccasscecs 


44 per cent. First Mort, Deb. .............. 100 
- Electric Lt. & Traction Co. of Aust.,6p.c.Cm.P£., 1-30,000 5 
— © per cent, Debenture Stock, Bod: — — (00: 


LI 


103-112 


12 -144 


(Date 


Amount 

! Name, paid. 

£ 
Folkestone Electric Supply, Ord. Nos. 1-10,000 .... ..... 5 
44 per cent. First Deb. Stock, 7T Sanne 100 
Havana Electricity, 1-15.000 .............. eee V ad dk 10 
Hove Electric Lighting, Ord., 1-13,000 .... .. ........ 5 
Isle of Wight Elec Lt. and Pwr., d, p c. Db. Stk. Red. .. 100 


Kalgoorlie Electric Power and Lighting, 6 per cent. Cum.. 
Prof; I 000005 Losses wie teda ee Sad DE RS RR ES 1 

Kensington & Knigh: jsbridge Elec. Lt., Ord., 1-21,000 . o 

Kensington and Knightsbridge and N otting Hill, 4 per 
cent. Debenture Stock Red. 100 


?2€06a26990690€€2568406«*5€989004«9€948 


Kidderminster and Dist. Elec. Lighting and Traction, Pref. p ae 


London Electric, Ordinary 


e*9*95362a4225€539*006€9€900a83€492^.6€5*9978€9 


6 per cent. Pref. 1i essa viec eret OCA DRE 5 

4 per cent. lst Mortgage Debenture Stock, Red... 100 
Metropolitan Ordinary, 00,001-300,000 .. ............... 5 
44 per cent, First Mortgage Debenture Stock.... 100 

— 44 per cent. Cum. Pref. ................ eene 5 

—— 54 per cent. Mortgage Debenture, Red........... 100 


Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. — 


Last price 


8i- -84 xd 
10u- 103 


Newcastle-upon-Tyne Electric Supply, Ordinary, 1-57, 009 5 7i 73 
do., 57,0 0: (0,000 43 cuvre rx xc C On ES es 5 8-84 
5 per cent. Pret. yd EM at tee So 5 6 64 
do., 57,0 0-75, CS Ge Wt GR on ra 5 64-64 
Notting Hill Electric Lighting —Á—Á————— M 1 15 14 
- 4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) . 97.99 
Oxford Electric, Ordinary, 1-96 and 40-14,510 ............ 105 $7 
—— 4 per cent. Debenture Stock ......... secos 100 99 101 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures  ...............- ene 100 99-102 
Smithfield Markets Electric Supply, Ord. 1-12, 000- ere 5 ei 23 
——-— 4 per cent. Debenture Stuck ............s eese. 100 76 -0 
South London, Ordinary ............ ccc cece cece ce ee eens 5 5-54 
South Metropolitan Electric Light and Power, Ord. ...... 1 3-4 
——-— 7 per cent. Cum, Pref, ........ cc cccc sence encecs 1 14-72 
—— 4; per cent. Ist Mort, Deb.......... ccc eevee cence 100 101-103 
——— Ditto, dnm) MACC RASEN — m= 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 9 iO 
——— 7 per cent, Pref... ...... ccc cece cc cccecevccceecs O- dx 7-3 
Oa per Cenk. Deb. 2c.sswsk... e eroe CAR cones 100 .. 96 98 
Urban Electric Supply Co., Or'inary, 8-30-007 ..........- 5 44-43 
5 per cent. Cumulative Preference, 50,001-80,000 5 d 18/16. 1/16 
Westminster Ordinary ooivcosras haste e en hens Ga was 5 94 104 
9 per cent. Cum. Pref., 110,171-158.291 .......... 5.65 5| 6-5 9/16 
EKleetrie Tramways.— 
ARE Ann MUS. 94 per cent. Cum. Pref., 1-260,007 ...... 7 č "E ôs, 3 
»esdu esas eer eee eee re eee re is ee a OF X 
Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 140-145 
Auckland Elec, Trams., 5 p.c. 1st Mor. Deb. Stk., Red, .... 100 .. 104-106 
Barcelona Tramways, Ord., 1220 000 5 sia aaa alee bese eles 10 .. : 
— — 5 per cent, Cum. Pref, Shares, 1-10, 000: evo vee 10 a 
5 per cent. Deb., Red., 1-600 ............ eene 100 . — 
——— 45 per cent. Red Deb. Stock vx da vsu s Sed VE 100 .. — 
Bath Elec. TAMAI, Ld., Pref. Ord. Shs.,75,001-150,606.. 1 .. 15/16-1 1/16 
5 per cent. Cum. Pref. Shares, 1- 59, Lc C aunen l .. 15/16-1 1/16 
Blackpool and Fleetwood Tramroad .................... 10 . 188 133 
Brisbane Tramway Invest., Ord., 1-75,000 ................ 5 $-l14 
5 per cent. Cum, Pref., Nos. 1- 10,000 1. crosses 5 5-4 
44 per cent, Deb. Stk., ' Red., Prov Certs. all på.. 100 95-96 
British eon Electric Railway Co., Ord. Def. ........ 100 120-125 
gE POEs: oosvor un Suess E saddua ue Sua EE TER 100 11 -118 
5 ee cent. Cum. Perpetual Pref. Stock.......... 100 107-110 
———— 4. per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 - 101. 103 p.c. xd 
4. per cent. Vancouver Power Deb...........++4. 100 02-105 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 .. 6-7 
———— 6 per cent. Cm. Pf., 50,001- 60, O00 Lio pr exa ta 10 .. 9.94 
- 5 per cent. Perpetual Debenture Stock .....--. 100 .. 111-114 
44 per cent. 2ud Deb. Stock .................e cece 100 .. 964-984 
Buenos Ayres and Belgrano Trams.................. eee 5 .. 8-33 xd 
——— “A” 6 per cent. Cm. Pf., 1-40,000..............6- s MIT 03-64 xd 
** B? 6 per cent. Cm. Pf., 1-2/,500................ D- 34 53 xd 
5 per cent. Deb. Stock, Red. ................. os 100 .. 106 108 
Prov. Cert., all paid sis 25 cio awh Oo er aa ROI d 100 .. 102105 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. i 101 108 
Calcutta Tramways, 1-102,268 ........... eee ce ee n nnn 82 94 xd 
44 per cent. 1st Deb. Stock, Red. ................ 10 106-1U8 
Cape Electric Tramways, Nos. 1- 480, WOO CE S RE 
City of Birmingham Tramways, 5 per cent. Cum. Pref, . 5 9.54 xd 
4 per cent. 1st Mortgage Deb., 1-5000 (1917) ...... . 100 100.. y^ xd 
Colombo Electric Tramways and Lighting, 5 per cent, lst 
Mortgage Debenture Stock, Red. .................... 00 102-104 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 133-143 
— —— 6 per cent. Cum. Pref. ........ ccc cece cece ec eeen 10 124-154 
—— 4 per cent. Debentures ............eeeeeeee eere 100 101- 105 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 133-143 
— 6 per cent. Pref., Nos. within 1-60,0'0............ 10 144-153 
5 per cent. M. rt, Debs., 1-5,000 Red. ............ 100 94-97 
Imperial Tramways, Ordinary ................ eere as.. all 18-19 
6 per cent. Cum, Pref, vues es er tra ens all . 14-144 
4 percent. Deb. Stock ................ee eee nnne 100 108-11C 
Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref. Nos. 50,001-60,000 .......... eee nnn o 2l-23 
—- 4 per cent. lst 'Mt. Db. Stock, Red. i srsccoseed s 100 .. 80-85 
Kidderminster and District Lighting and Traction, Pref., 5 a’ 8-84 
London United Trys. (1901), 5 per cent. Cum. Pref......... ia . 94 10 
-—- | per cent. lst Mt. Db. Stock, Red. .............. ; 96 93 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk , Rd. .... 100 . 108-106 
Metropolitan Elec. Trams., Defd., 1,000,001-1 ,514, 016. 13 44 
— — 5 per cent. Cum. Pref., 500, 001-1, 000,000. ... .....- E- aa £l 
——— 44 per cent. Deb. Stock, Beds a... 5005 cernar 100 .. 102-104 
Milwaukee Electric Rail and Light, 5 per cent. 30-yr Cons. 
Mort. Bonds, 1926 1-5,500 and 7,001-8,000............ ,000 .. 107-111 
Montreal ae Rail., Sterling 9 per cent. (Mort.) Deb., 
1908, 1000744 a sa us da eer ear eadle qute wu aU ick ce ee 101-105 
— — "Sterling 44 per cent. Deb., 1922, 601-2,000 ........ . 102-104 
New General eo, 6 per cent. ‘Cum. Pref., 1- 10, 000 and 
64,001-74,000 E 4-14 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 12 
Sper cent. Cum Pref ................... c nnn 10 .. 83-94 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100.. 105-108 
Potteries Electric Traction, Ordinary, 20,001-10,000........ 10 .. 8-9 xd 
5 per cent. Cum. Pref., 1-20,000 ................ 10 9-94 
44 per cent. Debenture SIUE iocos t toco lene: 100 .. 108-106 
South Lancashire Electric Traction and dao Company— 
250,000 Ordinary iuoesscatikrekxrbaca e Vauueys NT 1 
FTN 142 6 per cent. Preference ........s- cessere LY eats 1 
——— £597,170 45 per cent. Debenture Stock........ 100 pc, .. 100p.c 
Electric Railways.— 
Central London, Ordinary ....... T aes ea te 100 . 90-92 
4 per cent, Se Vides errr quias vd qq . 100 .. 100-102 
—— 3.4 |» » Qeferred................ es 1n E 81-84 
——— 4 p. c. Deb, Stock rov Script Certs., fully paid). 100 = 110-112 
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"ur 


Amount 


Name, D a d. d price, Name, pray Last price 
City and South London, Consolidated Ordinary .... 100 4 -43 Teiephones, — g £ 
—— — 4 per cent. Debenture Stock ............ eee ees 100 106-109 
5 per cent, Pref, Stock 91 ee ee err ene 100 120-123 National Telephone, Preferred., .....:..ccececeeecceeccees 100 108-170 
—— X. n e 9 vade ua ed n LOU 115-118 Deferred Stock ,..... eee ceesebesssecetes MP 100 1t 84-1114 
—— $5 $s 3o Db coena (Vedan a C aA aes 100 115-116 —— 6 per cent, Cum. First Pref ..ssss.assssessossssso 10 .. 12-14 
Liverpool Overhead, 5 per cent. Pref. .................... 10 10-104 —~— 6 per cent. Cum. Second Pref, ..:ssassassessessese 10 1. 104-12} 
—— — Orlinary,1-50,000....... cece cece ence nce cece 10 6344 . —2-— 5 per cent. Non. Cum. Third Pref.............052- 5 . ÖL 
4 per cent Morsgage Debentures, Red., 1-1,700., — 98-99 ——— 34 per cent. Deb. Stock, Red. ......ecesseeaveene. LOO .. 984-1: 05 
Underground Electric Railways of London, 5 per cent, 4 per cent. Deb. Stock. Red. ....... errr UU 103-105 
Profit-Sharing Secured Notes .................. sues. — 38-100 Oriental Telephone and Electric Company ............ Soke. 4 18-14 
Waterloo and City, Ordinary ........... e A 100 100-105 6 per cent. Cum Pref. ................ hence TES 14-13 


Traffic Returns for 


Line. " 

Ending 
Aberdeen Corporation .......... April2l 
Ayr Corporation .......... eese. m 
Baker Street and Waterloo Ry...| ,, 21 
Barking Corporation............ — 
Birkenhead Corporation ........ » 2? 
Birmingham Corporation ...... „ 2l 
Blackburn Corporation ........ — 
Blackpool Corporation.......... — 
Blackpool-Fleetwood Trams..... »„» 2l 
Bolton Corporation ............ 5:08 
Bournemouth Corporation ......| 5, 18 
Bradford Corporation ..........| 5, 2l 
Brighton Corporation .......... » 22 
Bristol Tramway Gompany...... » 20 
Burnley Corporation ............ » 2l 
Burton Corporation ya Sarees ee ee ee 
Cardiff Corporation ..... eee ue 
Carlisle Tramwavs Company .... Mar 24 
Central London Railway ........|Aprilzl 
City aud South London Railway.| ,, 22 
Colchester Corporation ........ — 
Cork E, T. and L Company ....| ,, 19 
Darwen Corporation ....... ves]! xU 
Dover Corporation.............. — 
Dublin and Lucan Electric Ry... ,, 20 
Dublin U; T ub d a eos » 20 
Dundee City Tramways .. ..... » 4 
East Ham Corporation..... TT IPAE! 
Glasgow Corporation. bea wx. Seige Ok 
Gloucester Corporation ........ Mar. 21 
Halifax Corporation ............ Aprill8 
Huddersfield Corporation ...... » 
Hull Corporation ..............| p el 
Ilford Corporation .............. — 
Ilkeston Corporation....... vers Ay 18 
Kirkcaldy Corporation..........| ,, 4 
Leeds Corporation ..............| ,, el 
Leicester Corporation .......... = 
Liverpool Corporation ..........] ,, 14 
Liverpool Overhead Railway ....| ,, 22 
London County Council ........ ae 
Lowestoft Corporation ..... iue ae 
Maidstone Corporation ........ » 19 
Manchester Corporation ........ = 
Metropolitan District Railway..| ,, 22 
Metropolitan Railway ..........| ,, 22 
Nelson Corporation ............ » al 
Newcastle-on-Tyne Corporation. ,, 21 
Newport (Mon.) Corporation....  ,, 21 
Oldham Corporation ............ Mar. 11 
Portsmouth Corporation........ = 
Reading Corporation..... hia as — 
Rochdale Corporation .......... — 
Rotherham Corporation ........ — 
Salford Corporation ............ April23 
Scarborough Tramways Co. = 
Sheffield Corporation A "E 
Southampton Corporation ...... » 18 
Southend-on-Sea Corporation.... Mar. 28 
Stockport Corporation .......... April 6 
Sunderland Corporation ........ » 8 
Swindon Corporation .......... PEE 
Wallasey U.D C. .......... eese. „ 2l 
Warrington Corporation ........ Mar. 29 
West Ham Corporation 


seee ee ee Aprill9 
Wolverhampton Corporation .... 18 


33 


week, 


2,388 


155 
220 


1,409 
10 969 
1,951 
15,547 


144 
7,401 


| 16,514 


4,924 
5,633 
1,.57 


224 
B8 


1,592 
181 


914 
332 


2,916 
1,118 


1906, 


1897 


| 1905, 


537 
2 354 
921 


5,955 
993 


4,708 
1,567 


825 
148 
6 216 
7,525 
44? 
272 
133 
4,594 


825 
801 


14,716 
262 


1,298 
1,260 


2,191 


— 


110 
240 


5,414 
10,461 
1,475 
13,530 


107 
6, 44 


4,303 
4,62: 
85l 


297 
4&8 


1,470 
169 


702 
516 


1,177 


Increase or Miles of 
single track 
decrease. open. 
Current 
Week, year. 1905. | 1904. 
n PENIS. VS 
+ 142| - 3044| 254 | 203 
+ 69 —- 8 8 
zs = 1:33| — 
+ 179; + 220 |2353] 234 
as ae 2 2 
— — 24 24 
—. -— 174 | 174 
+ 385) + 775 | 164| 164 
~ 283) + 430| 40 38 . 
+1,611] + 2,100 | 16-82 | 16:82 
41,901, + 2,801 | 96 | 77 
+ 97| 42 35| 9 9 
11,851 — 51 51 
— 276 — 10 60 | 10*60 
+ 13 — B4 | 8 
+ 935} — 370] 264) — 
= + 159 8:5| 85 
+ 1433| — 4,012 6 6 
+ 190) + 194 64 64 
— — 7 7 
+ 60 + 82| 154] 154 
+ 19) + 55 | 7:23) 7'25 
— Š 4 4 
+ 352| =- 39h 63 o 
41,2891| + 2,478 | 47 46 
+ 168| + 4,169 | 23 | 25 
+ 395|4 7 25 ao 
41,860 +49,594h| 1443 | 143 
— 9| + 1,147 |° 9 54 
+1,5:9| + 1,201 | 354| 33 
+ 695! — 1,130 | 35 35 
+ 193 -— 21 26 
— — — 104 
+ 04 4 4] — 9 
= 2 — 74 | "74 
+1,995 | + 5,252 | 89 89 
+ 508| + 5,061 | 103 | 103 
+ 79| — 18254| 657| 6:57 
+1,57 | +3510 | — | — 
— — 6 54 
+ 37 — 24 2 
— — 149 | 1314 
+ 871 46,793 | 24 | — 
-1081  - 7,927 | 70j*| — 
wc 7 = in 23 
+ 755} + 1,323 | 50 45 
+ 181| + 300 52 52 
+ 158| 418,091 | — | 34 
= — — 29 
— — — $54 
— — 64 44 
— — 94 7à 
—. 779| + 246 | 703) — 
€ ES — 44 
+1,040 | + 1,976 | 653| 59 
+ 505) + 261 = à 
= O5 + 1,063 | — 9 
+ 570| 412,035 | — 104 
- 8| — | 20 gp 
+ l — — 44 
+ 211| + 2,384 | 11:85 | 10:5 
+ 16) + 1,247 74% | — 
+1,739 | + 3,830 | 46 | 862 
= E E 74 


March 31 


9 
92 


Dec, 31 
March 31 
ól 


£ 
64,071 
15| 14,328 


55,025 


17,133 
48,875 


31 
29 


sl; — 
51,846 


95,766 
55,276 


31|23C,085 
31| 50,339 


Dec, 31/259,799 


March 


3) 
3) 


jl} — 


31} 17,950 
51112,2089 


Dec. 51. 10,713 


33 


3? 


March 31 


Dec. 3. 


13 


$1,547,588 
ól 


51] 24,895 


— 


31} 11,250 
6,358 


51/267,489 


May 15| 44,695 
March 31} 36,652 


May 51/756,480 


March 531| 74,019 
' Sl} 69,938 


33 
3) 


2 112,651 


May 15| 12,201 


March 25|298,255 
Dec. 51, 26,011 


39 


$1,547,626 


June 30, 81,502 


Sept. 30| 14,511 


— 4,74 
March 31/631,956 


* Including steam trains, And 98 miles of Interlacing track, «Train miie, 


740 


31} 6,159 
31 197/849 
25| 65,555 
51 95,702 
T EA 

51| 14,881 
31| 22,569 
31/214,111 
25|240,565 
31] 19,565 


ól 
31 


51 
ől 


ől 
51 


àl 
31 


64,858 
4,957 


38,768 
17,057 


86,757 


Per mile of single track. 


Total 


carried. 


15,530,351 
3,316,380 


11,145,531 
4,709,798 
8,661,720 
2,325,677 


20,205,196 
10,058,288 


47,108,000 
11,521,160 


45,312,373 
3,878.259 
24,134,363 


2,935,002 
44,875,947 


— 


9,914,576 
2,995,200 
402,511 
50,050,949 


11,641,525 
13,689,658 


195,767,519 
17,849,642 
12,838,150 
41,102,921 


3,632,855 


64,223,666 
12,039,252 


116,642,663 
11,171,865 
3,128,867 


850,121 
126,900,875 


1,932,647 
43.069.934 


13,466,245 
19,625,329 
2.837,110 
5.251.472 
39,213,560 


63,952,285 


9,294,771 : 


15,364,463 
1,515,757 


7,412,881 
4,118,225 


15,715,142 
7,666,786 


Passengers 


run. 


1,579,725 
353,945 


1,309,908 


266,526 
986,953 


579,264 


| 2,161,130 


1,121,623 


6,053,392 
1 152,828 


6,127,135 
454,082 
2,770,049 


359,756 
1,281,214 


882,256 


— 


284,545 
110,738 


7,077,572 


933,006 . 


863,816 
17,915,595 
1,540,707 
1,666,262 
2,910,698 


452,596 


7,121,058 
1,229,507 


12,166,419 
1,024,275 
359,435 


112,227 
14,123,124 


206,358 
4,326,152 
1,504,740 

197,499 

386,547 

593,054 

4,884,590 


6,049 899 
1,108,569 


1,495,685 
102,751 


778,851 
405,565 


1,257,165 
809,508 


Car miles 


k Half-year’s figures, 


Receipts per 


Cost 


per 
car 


Mile of | mile, 


Pas- | Car 
s'nger | mile. | track. 
098 1114 | 2,572 
1 1971| 1830 
18 1008 | 2,528b 
86 |14-5 | 8,866 
36 (1189 | 2:026 
$28 11319 | = 
113 10-65 | 2,594 
132 |1183 | 3,226 
1172|10:927 2,396 
106 (10-48 | 2,9148 
1:32 |10-56 | 2,768 
107 | 921 | 2,068 
112 | 9-72 | 5,782 
zs a a um 
1:86 (65-10 | 57,931 
101 | 664) — 
94 | 9-49 | 2,500 
379 |13-78 | 942 
198 |907 | 5,691 
90 |11-49 | 1,943 
64 |10-18 | 2,994 
— foi | — 
— 1155 | 2,085 
194 | 9°71 | T923 
1 |929) — 
775 |6519| — 
110 1002 | 3,351 
i T979] 209 
108 | 9-68 | 2,638 
133 1015 | 2,570 
119 |1073 | 4/299 
32 | 7-14 | 2,239 
1-07 10-98 » 
116 |1045 | 1,886 
117 1165] — 
124 |924| 1102 
107 | 953 | 2612 
198 |1029 | — 
903 | 9543 | 3,653 
197 [1102 | — 
1-004 1036 |. — 
0-87 1158 | 1,371 
150 (11:94 | 3,271 
— {995 | — 
— 10-2898] 


7°54 
6:83 


. NOTES. 


Self-Induction in Long-Distance Telephony.— 
Mr. G. M. Shepherd, the author of the article on “The 
Application of Self-Induction to Long-Distance Telephony,” 
_ which appeared in our issue of April 6 under the initials 

"E K. W.," calls our attention to the following errata. 
. The mathematical expressions at the top of p. 479, second 
. eolümn, should read E 


= X —1. | 
Ínternational Congress of Chemistry.-—The dele- 
- gates of the British Government. to the sixth International 
. Congress of Chemistry at Rome, and which was Inaugurated on 
. Thursday, April 26, by the King and Queen of Italy, are Mr. 
W. Tilden, of the Royal College of Science, London ; Mr. 
. W. N. Hartley, of the Irish Department ; and Mr. James J. 
. Debbie, director of the Museum of Science of Edinburgh. 
. There are also about 30 British delegates, representing the 
Chemical Society, the Soclety of Chemical Industry, Iron 
and Steel Industry, Royal Photographic Society, British 
Association for the Advancement of Science, Faraday 
Society, Institute. of Brewing, | 
Colourists, Soclety of Arts, and Institute of Mining and 
Metallurgy. These include Sir William Ramsay, Sir Henry 
Roscoe, Sir Boverton Redwood, Major-General James 


Waterhouse, and Sir Thomas Wardle. 


Milan Exhibition —The International Exhibition was 
opened at Milan on Saturday, April 28, by Signor Pantano, 
Minister of Commerce, in the presence of the King and 
^ Qaeen of Italy. The- Simplon Tunnel—the completion of 


which is the raison d’éire of the exhibition—is given special | 


prominence in the Parco section. There is a most elabo- 
rate and ingenious reproduction of both ends of the tunnel, 
and in a separate pavilion a cinematograph reveals every 
phase of the work. In the Piazza d'Armi section the 
industrial arts, land and water transportation are repre- 
sented. The British section covers some 75,000 square feet, 
and a Government grant of £10,000 was made in aid of 
that section. British industries are well represented, but 
in the miscellaneous industries and machinery in motion 
section our manufacturers have to some extent held aloof, 
from a general indisposition to fall in with the conditions 
which imposed the showing of the manufacture as well as 
the production of a finished article. Retrospective trans- 
port exhibits include contributions by the Institutions of 
Civil and Mechanical Engineers, Iron and Steel Institute, 
Board of Education, Corporation of London, etc. Among 
the prizes offered by His Majesty the King of Italy may 
be mentioned one of £200 for the best method of testing 
high-voltage electric currents without danger to the 
operator. 


Society of Power Company Officials.—The first 


convention of the Society of Power Company Officials was. 


held on Friday and Saturday last week in Glasgow, under 
the auspices of the Clyde Valley Electric Power Supply 
Company, the society having been founded recently for 
the purpose of facilitating the interchange of information 
and discussion on problems relative to power company 
work. Representatives of the following companies 
attended : South Wales, Cleveland and Durham, Yorkshire, 
Lancashire, Fife, Central Scottish, Clyde Valley, Kent, and 
North Metropolitan. On Friday visits were made to 
the two power stations at Yoker and Motherwell 
and to the various sub-stations and some of the 
consumers’ premises, where some of the most up-to-date 
and novel methods of driving have. been adopted. The 
. directors of the Clyde Valley Company entertained the 
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Society of Dyers and] 


society at the Grosvenor Restaurant in the evening, under 
the presidency of Sir David Richmond. Tho ‘society met 
at half-past ten on Saturday morning (Mr. Gamlen, the 
president of the soelety, being in the chair, supported by 
Mr. Swarr, the vice-president, and Mr. Woodhouse, the 
secretary) for the reading and discussion of problems con- 
nected with the business, and the discussion proved tobe 


of such importance that an adjournment was made for 
„lunch, and discussions were continued during the afternoon. 
. Birmingham Local Séction.—The session which 


was brought to a close on April 25 was in every way as 
successful as its predecessors. The papers read were of a - 
good standard, and the Council of the Institution’ have 
agreed to include à number of them in the Journal.” The 
membership roll shows an increase of nine, there being now 
302 members as against 293 “atthe close of the 1905 


session. The attendances at the meetings averaged 61. 


The committee invite offers of papers from the members 
of the Local Section for reading and discüsslon during ‘the 
session 1906-7. The office holders for the forthcoming 
session nominated by the committes are as follows: 
chairman—Mr. R. A. Chattock ; past-chairmen—Mesers. 
J. ©. Vaudrey, M.LC.E. (19034), W. E; Sumpter, 
D.Sc. (1904-5), and ^R. Threlfall;- F.R:S. (1905:6); 
vice-chairman — Prof. G: Kapp, M.LCE.; ordinary 
members of committee—Mesers, A. H. Bate, W. E, 
Groves, C. W. Hill F. Hird, S. H.' Holden, -R. C, 


Jackson, Henry Lea, MICE, R. K. Morcom, ‘D.- Kj 
| Morris, Ph.D., R. Orseitich ; hon. secretary — H B, 
Matthews, The committee announces the resignation at 


the end of the current session of Dr. D. K. Morris from the 
position of hon. local secretary, in which: capacity he hes 
acted since the section was founded in 1899. . Mr. H. B; 
Matthews, the present assistant secretary, has undertaken 
to accept the post of hon. secretary. The annual general 


| meeting of the Local Section will be held on Wednesday, 


May 9. ae eee 
Time-Measuring Instruments,—It has been dist 


covered that on some tramway systems—notably Conti- 


nental systems—a large amount of current is unnecessarily 
consumed by electric tramways, either owing to inattention 
on the part of the driver or to some defect in the car 
itself. This has led to an effort being made to curtail the 
waste of current by providing means for indicating the 
times the car is actually working. The means adopted at 
Frankfurt, as described in a recent number of /'Eclairage 


Electrique, is sufficiently Interesting to merit attention. The 


cars on the Frankfurt system are each furnished with a 
meter, arranged for measuring the hours during which the 
car is travelling. The dial of the meter is divided into 
12 hours and subdivided into minutes. When the current 
is "off?" and the car standing still, the balancer. of the 
instrument is braked by means of an electromagnet, but 
immediately the car is in motion again the current releases 
the balancer, and the number of ampere-minutes is recorded, 
Thus, by referring to the instrument, the actual time occu- 
pied by a given number of journeys is seen, and. an 
inversely high consumption of current will indicate the 
motorman’s negligence or any defects in the car. The 
experiment with horologiographic instruments has, says 
our contemporary, been very successful, and the: general 
adoption of this system in Frankfart has led to a diminution 
of 12°9 per cent. in the consumption of energy... Another 
advantage arising out of the use of these instruments lies in 
the fact that one is able by means of them to become 
aware of faults in. the cars. .In Frankfurt there has 
been an appreciable saving of brake blocks. = 

. Getting New Business for Electric: Central 
Stations.—Too many of us, says Mr. F.,M. Kimball in 
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the current number of Cassier's Magazine, look for business 
with the physical eye only. In walking through a street 
in quest of opportunities for the sale of power, we are 
too apt to simply note the presence or absence of moving 
machinery or mechanical processes We should, however, 


- consider the business being done in any building, and then 


think over all the processes which must be carried on in 
connection with that business. From such a mental 
analysis we may frequently deduce a latent possibility of 
introducing electric service, which, if followed up, will 
yield a customer. When the initial installation has been 
made, the work is but just begun. The customer should 
frequently be visited and a real interest manifested in the 
success of his undertaking, and the satisfactory operation 


. Of the apparatus installed. Such visits are not only of 


great value in building up confidence in the station and its 


_ Management, but make for better acquaintance and offer 


the best possible opportunities of introducing other users 


. of current or suggestions for extensions of the class of 


service already being rendered. How many central-station 
managers follow such a policy? An inspector may go the 


. rounds occasionally, but is any high-grade man, who is 


capable of dealing with the matter in a comprehensive and 


. forceful way, detailed to visit customers at regular periods? 


Half the trouble between stations and their customers 


. might be eliminated by such methods, and a vast amount 


PEE 


of new business brought in. This is one of the most fertile 
fields for enlargement of business and one most neglected. 


, Usually after the initial installation has been made, the 


customer is seldom or never visited save by the meter 


. reader or the bill collector. 


A^ 


Royal Institution.—The annual meeting of the 
members of the Royal Institution was held on Tuesday, 
May 1, the Duke of Northumberland, K.G., in the chair, 
The annual report of the Committee of Visitors for the 
year 1905, testifying to the continued prosperity and 
efficient management of the institution, was read and 
adopted, and the report on the Davy Faraday Research 


. Laboratory of the Royal Institution, which accompanied it, 


was also read. Forty-five new members were elected in 
1905, Sixty-three lectures and 19 evening discourses were 
delivered during the year. The books and pamphlets 
presented amounted to about 254 volumes, making with 
697 volumes (including periodicals bound) purchased by 
the managers, a total of 951 volumes added to the library 
in the year. Thanks were voted to the president, treasurer, 
and the honorary secretary, to the committees of managers 
and visitors, and to the professors, for their valuable 
services to the institution during the past year. The 
following gentlemen were unanimously elected as officers 
for the ensuing year: president—the Duke of Northum- 
berland; treasurer—Sir James Crichton-Browne; secre- 
tary—Sir William Crookes ; managers—Sir William de W. 


. Abney, the Right Hon Lord Alverstone, the Right Hon. 
. Earl Cathcart, Dr. A. H. Church, Dr. F. Elgar, Dr. 


D. W. C. Hood, Mr. M. Horner, Sir William Huggins, the 
Right Hon. Lord Kelvin, Mr. H. F. Makins, Dr. Ludwig 
Mond, Sir R. Douglas Powell, Bart., the Right Hon. Lord 
Sanderson, Mr. Alexander Siemens, and the Right Hon. Sir 
James Sterling; visitors—Dr. J. Mitchell. Bruce, Mr. 
Dugald Clerk, Sir John George Craggs, Mr. H. Cunynghame, 
Mr. G. F. Deacon, Mr. E. Dent, Rev. J. H. Ellis, Mr. 
R. K. Gray, Mr. C, E. Groves, Mr. F. G. Henriques, Mr. 
A. C. Ionides, Mr. C. E. Melchers, Mr. E. R. Merton, 
Mr. H. Swithinbank, and Mr. G, P. Willoughby. 


Electrical Competition.—Those engaged in the 
commercial branches of electrical engineering often bewail 
the bad state of their trade; yet, in spite of the many 
lamentations of manufacturers and merchants, no impor- 


tant combined effort has been made to arrest the decay 
which is said to have set in. It is frequently asserted that 
the cutting of prices consequent upon unrestricted compe- 
tition and unlimited freedom of entry for foreign manu- 
factured goods, are having ruinous effect upon the electrical 
manufacturing trades in this country. But have those who 
are loud in their complaints ever copied the laws of self- 
preservation which Nature furnishes us with, and attempted 
to meet the evils of over-competition with effective com- 
bination, or to abrogate those outside attacks which 
threaten to absorb the manufacturing portion of the 


‘electrical industry? The latter question is now receiving 


prominent consideration, and at some future date will be 
thrashed out to the satisfaction of one of the other sections 
of the industrial community. The former consideration, 
however, does not arouse the amount of attention which it 
deserves. It is not our intention here to enter into an 
exhaustive examination of the principles of combination, 
but it does seem that, the formation of some understanding 
between manufacturers, and a common form of action, 
together with a more general standardisation of goods and 
prices, would go a tolerably long way towards averting 
commercial stagnation and financial crisis, "Though we do 
not pretend that these necessary defensive measures are 
all that is required to enable us to retain a prominent 
position in the electrical manufacturing industry of the 
world, we do think that the tendency would lie in that 
direction ; therefore, the sooner the general application of 
the principles of combination is a fait accompli, the speedier 
will the outlook for us in the commercial and industrial 
world be brightened. 


Snow on the Third Rail.—It may be unseasonable 
to talk about the effect of snow at a time when the sun’s warm 
rays warn us of the approach of summer, but it is nevertho- 
less interesting to refer to some experiments which the New 
York Central Rallroad have been conducting in order to 
determine the action of the snow on "third" rails. To 
carry on their tests, the company chose a time when a 
rather heavy snowfall had completely covered the third rail 
to a depth above the top of the same of from 4in. to 6in. 
In order to secure comparative data on the subject, the 
track over which the runs were made was provided with 
several different sections of third rail, each arranged on a 
different system. Among these were included an ordinary 
unprotected rail placed head up; a rall with protection 
over the top; a rail protected at the top and on one alde, 
and also a section of the type of under-running rail which 
has been adopted by the New York Central Company. 
The under-running rail is inverted and covered on the top 
and side, the contact shoe of the locomotive bearing up 
from below against the inverted head, In the tests the 
locomotive carried a snow-plough on the pilot, which failed 
te throw the snow clear of the third rail. This somewhat 
vitiated the results, because it acted unfavourably upon 
the over-running rails. As the result of the trials it was 
found that the over-running rail gave about the same 
results, whether it was protected or unprotected ; but in 
both cases the operation was unsatisfactory, for the reason 
that the passage of the contact shoe failed to remove the 
snow, which tended to become packed and hard as the 
shoes forced their way over it. The beat results were 
obtained with the under-running rail, the under-contact 
surface being kept practically free from snow, while the 
passage of the shoe left the rail in a cleaner condition 
for the next trip As the result of these trials, the 
company are satisfied that they have in their present form 
of third rail the best type for winter service. 


Rectifier for Charging Small Batteries,—M. A. 
Soulier has arranged a simple rectifier based on the 
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principle of telephonic recelvers. The apparatus consists 
of a small transformer, as shown in the diagram, F F being 
the vibrated diagram carried on two supports, A B. 
Soldered to the centre is a small platinum contact to allow 
the current to pass to the points, C. A screw at V affords 
facility for adjustment. The electromagnet, Y Z, is 
operated by an independent battery. On one pole of this 
electromagnet there is wound a bobbin, E, which is excited 
from convenient points, M N, of the transformer. The 
secondary winding of the transformer is taken by P and Q 
to the accumulator to be charged, indicated at K, and 
should be capable of adjustment to suit the number of cells 
to be charged. In this way the alternating current acting 


on the end of the electromagnet will allow the current to 


pass through the accumulator in one sense only, cutting off 


magnetisation and demagnetisation of the pole, E. 

The Decimal System.—The following letter, which 
has been addressed by the assistant secretary of the Upper 
India Chamber of Commeree to the secretary of the 
Decimal Association, shows the desirability of adopting a 


unified system of the weights and measures in India. To 
make the system universal, and to enforce it in England, 
where engineers find the present standard of weights and 
measures suitable for their purpose, would be attended with 
great inconvenience and loss. Writing from Cawnpore on 
April 11, Mr. A. H. Pickford, the assistant secretary, states: 
"In acknowledging your letter of March 16, in which you 
advise that the support your association has now obtained 
has developed in a sufficlent degree to warrant legislative 
action being attempted, I am directed to renew the assur- 
ance which this chamber has given of its sympathy with 
the movement. The diverse nature of the weights and 
measures in use in India, varying as they do with each 
commodity and locality, constitute disabilities which must 
far exceed any inconveniences which trade and commerce 
In Great Britain can labour under, and it may interest you 
to learn that the possibilities of procuring standardisation 
in this country are now under consideration. The 
difficulties of unification are, however, recognised to be 
colossal, and it is not Improbable that the solution may be 


found possible of achievement only by the introduction of 


a system such as the decimal system, regarding which no 
preconceived ideas exist. This chamber will be represented 
at the forthcoming congress of chambers of the Empire, 
and my committee hope that your association’s endeavours 
may be fortified and advanced by a strong resolution being 
passed by this assembly." Tho introduction of the metric 
units into Great Britain and America would only mean 
enforcing an additional system, for the one at present in 
vogue is too deeply rooted to be supplanted. The period 
of transition would, of necessity, be a long one—and might 


eventually become a permanent one, All the stir is caused 
by an evident desire to follow too closely the Continental 
practice. | 

Variable-Speed Induction Motors.—The accom- 
panying diagram indicates a system for variable-speed 
operation of alternating-current motors as disclosed in a 
patent issued to Mr. B. G. Lamme, The inventor uses a. 
polyphase induction motor and varies the speed by chang- 
ing the frequency of the current supplied to this machine. 
The. motor receives current from a special frequency 
changer, which consists of a rotary converter, the field 
magnets of which are not provided with magnotising coils} 
alternating current at a constant. frequency being intro- 
duced at the collector rings. The rotary is driven at any 


desired speed by means of an alternating-current series 
motor. When the rotary is stationary the frequency of 
the current supplied to the induction motor is equal to that 
of the main system, while when the rotary runs at 
synchronous speed the frequency is zero. By means of the 
circuits shown in the accompanying diagram, the voltage 
impressed upon the induction motor varies the frequency, 
and hence the core magnetism of the motor is constant, 
For a description of the invention we are indebted to the 
Electrical World of New York. 

Electric Railways in Europe.—It is a particular 
privilege to read an article such as the one contributed to 
the “International Issue” of the New York Street Railway 
Journal by Mr. Philip Dawson, who discusses in an ample 
manner the position of electric railroading in Europe, under 
the title of “ Electric Traction on Main-Line Railways in 
Europe.” It would be impossible to give an adequate 
abstract of so lengthy an article in the brief space at 
our disposal, so that the performance of an impracticable 
feat will not be attempted. The length of the article, 
however, or the not infrequent introduction of matter 
which hardly comes within the sphere limited by the 
title, in no way affects the lucidity of the author's 
concise disquisition on this important technical problem, 
Dealing with the London traffic problem, and the report of 
the Royal Commission thereon, Mr. Dawson thinks that if 
there is to be any materially beneficial change in the 
situation, the steam locomotive must be put definitely out 
of service for urban work. The main question, however, 
is not the necessity for the substitution of electricity for 
steam, This is now generally admitted after ample expe: 
rience. The question is how best to make the change. 
Mr. Dawson strongly favours the single-phase alternating- 
current system as the only one likely to be worked with 
advantage on electric railways, The three-phase system he 
rules out of court on the ground of increased complications 
and‘ cost of overhead work at crossings and turnovers. 
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This method may do for the Valtellina line, but would be 
particularly disadvantageous on some of the complicated 
junctions which are to be met within London. One of 
the claims made in favour of the concatenated three-phase 
system is based on the recuperation of energy, but Mr. 
Dawson shows that the claim does not warrant very serlous 
importance being attached to it. Recuperation can be 
obtained quite as well with direct-current motors, while 
certain forms of single-phase motors also lend themselves 
to recuperation. Mr. Dawson shows a decided preference 
for the Winter-Hichberg compensated repulsion type of 
motor. He has compiled portentous tables on traffic ia 
England and on the Continent for the edification of his 
American readers. 


The Coming Power.—The element of power plays so 
important a part in the cost of production of manufactured 
articles that it is not surprising to have such heated con- 
troversies as to whether power can be produced cheaper 
when the prime mover is a steam plant or a gas plant. A 
recent issue of the New York Electrical Review contained a 
contribution of the subject from Mr. E. R. Koowles, who, 
under the title of “The Coming Power,” discussed the com- 
parative cost of power from various sources. Figs. 1 and 2 
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of the illustrations show diagrammatically the ways in which 
energy goes to waste in a steam plant during the conversion 
of heat into power. Fig. 3 gives in diagrammatic form the 
ways in which the energy in a gas-engine producer system 
is dissipated and the amount of useful effect obtained. It 
will be seen that while the losses of energy are still large 
the percentage of useful effect has been greatly increased, 
and that it is possible by this combination to secure as 
high possibly as 30 per cent, effective return at the point 
of power application. The following table gives the com- 
parative commercial costs of power per brake horse-power 
year derived from various source: : 


ee 


Fie, 1, 


Fuel con. | Fuel 
sumed per | cost per | Fuel cost per 


Engine and fuel used. B.H.P. pao! B.H.P. | B.H.P. year, 


hour, hour. 

dol. | dol. £ s.d 
Gas (producer ....—.. cec. -~| 1lilb  0:001875118:00 (2 14 2) 
Gas (natural) mesos nee e| 15.6, feet, |0:00875 |15 25 (3 3 6) 
Cas (crude oil) .—....—....—.—.-| 1/10 gall, |)2:001 {16°00 (8 6 8) 
Gas (gasoline) ......—.—.-....—...| 1/10 gall, |0:012  |40:00 (8 6 8) 
Corlies condensing (bitum, coal) Slb. 0:0045 (4350 (9 1 3) 
Turbine condensing (bitum. coal) ólb. 00055 (4350 (9 1 3) 
Gas (illuminating) —._...........| 18 e, feet, |)'018 | (5800 (12. 1 8) 
Slide valve—sim ple (bitum. coal) 8lb. 0:012 {66:00 (18 15 0) 
Electric current—central station — 0 0225 71:00 (14 1510) 
Hydraulic .......—.. ausa dU ERI M — — |2900 (6 010) 


Books Received.—''The Indicator Handbook," by 
Mr. Charles N. Piekworth (Emmott and Co., Manchester. 
ös. net). In this, the third edition, descriptions have been 
included of various forms of continuous indicators, includ- 
ing the *' Cipollina" indicator. Various new illustrations 


have been Introduced, and the work generally brought up 
to date.—The April issue of the Journal of the Chemical 
Society (No. dxxil, vols. Ixxxix. and xe.) contains among 
the papers communicated to the society, “ The Electrolysis 
of Salts of @8—Dimethylglutaric Acid,” by Messrs. Jas. 
Walker and John K. Wood; " An Improved Apparatus for 
Measuring Magnetic Rotations and Obtaining a Sodium 
Light," by Dr. William H. Perkin, sen. ; and “ The Rusting 
of Iron," by Dr. Gerald T. Moody. This issue also con- 
tains a fall report of the presidential address delivered by 
Dr. Raphael Meldola, F.R S, on March 30.—The Journal 
Télégraphique, published by the International Telegraphic 
Adwinistration from their headquarters at Berne, in its 
April number contains a lengthy article by M. E. Longo, 
inspector of telegraphs at Rome. Ha discusses the question 
of transmitting sounds over long distances, and gives par- 
ticulars of some new microphones which have been designed 
to enable this being done more easily—notably the Instru- 
ments invented. by two Italian telegraphiste, M. Angelini 
and Prof. Majorana. There is also an article on “The 
Telegraph and Telephone Cables of the Simplon," and 
further ‘Considerations upon Telephone  Tariffs."— 
Cassiers Magazine has in its May number the following 
interesting articles: “Motor Omnibuses for Public 
Passenger Service,” with 14 illustrations, by R. G. L. 
Markham, M.I.M E ; “Exploiting an Invention," by George 
Wetmore Colles ; " The Electrochemical and Electrometal- 
lurgical Industries in 1906,” with nine illustrations, by 
John B. C. Kershaw, F.I.C.; “The Metric System Fallacy,” 
by Frederick A. Halsey ; * Why Compulsory Metric System 
Legislation should be defeated”: opinions from leading 
engineers and manufacturers ; “ New Basiness for Electric 
Central Stations: How to Get Ir,” by Fred. M. Kimball; 
‘Recent British Locomotive Engineering,” by Charles 
Rous-Marten ; ‘ The Advantages of Direct-Current Trans- 
mission,” by A. D. Adams; “The Business Doctor: His 
Growing Functions In Engineering Works,” by J. F. Galrns; 
"Power-House Economies : the Importance of Details of 
Operation," concluded from the April number, by W. P. 
Hancock. | 


Institution of Mechanical Engineers.—The annual 
dinner of this institution was held on Thursday, the 26th 
ult, at the Hotel Cecil. Mr. Edward P. Martin (the presi- 
dent) occupied the chair, and the company numbered 
about 270. Sir Francis Mowatt, in proposing the toast of 
“ Kindred Societies,” alluded in appreciative terms to the 
reports which had been presented by the committee 
appointed to inquire into the Royal College of Science and 
the School of Mines, and also the committee—presided 
over by Sir William White—to consider the best mode of 
instruction for engineers, The recommendation of the first 
of these committees had been accepted by the Government, 
and the generous support promised by various publie 
bodies had enabled it to draw up a scheme for the 
establishment of an Imperial Central College of Technology 


_ | and Applied Science, which would be under the control of 


a body thoroughly representative of the varlous interests 
concerned, and also in close touch with the scientific 
requirements of the age. With regard to Sir William 
White's committee, it had provided a scheme for the educa- 
tion of engineers, and he hoped that its recommendations 
would also be accepted. He believed, taking the reports 
of the two committees together, that they represented 
two years of good work in the interests of engineering 
throughout the country. He should be very much dis- 
appointed if the result was not to provide our young men 
with that education and experience which would qualify 
them to uphold, in the face of the world’s competition, 
the old pre-eminence of English engineers, Sir Alexander 


Binnie, in reply, said that the civil engineers, of whose 
institution he was president, and the engineering profession 
as a whole, were all worklng to solve one great problem— 
the application of science to the needs of mankind. He 
also spoke of the importance of practical experience as well 
as of scientific instruction. Sir William White said that 
the value of education to the engineer could not be over- 
estimated, The committee over which he had presided 
represented, for the first time in British engineering, the 
association of all the engineering societies in a matter of 
radical importance. The President, responding to the toast 
of “The Institution of Mechanical Engineers,” which was 
proposed by Mr Jastice Darling, sald that the member- 
ship of the institution continued to grow, and they now 
had 5,000 members. As a body they were carrying on 
researches on alloys of copper and aluminium at the 
National Payslcal Laboratory, on gas-engines of a large 
siz9 at Birmingham University, and at Edinburgh 
University they were following up the researches on 
the use of steam jackets which were bagun at the 
University College of London. He mentioned that the 
next summer meeting of the institution would be held at 
Cardiff, where they hoped to welcoms a numb3r of mechanical 
engineers from America. | 


Electric Power and Nuisance —In à memorandum 
respecting electric power and supply Bills the Commis- 
slonersof Works say that they feel a growing apprehension as 
to possible injury from the products of combustion emitted 
by extensive generating works to the life of trees, plants, 
and flowers in the publie parks, They are not free from 
doubt as to whether the great national treasures in 
museums and picture galleries may not from the same 
cause be also exposed to danger. The products of com- 
bustion emitted from the chimneys, such as salphurous and 
sulphuric acid, with solid particles of mineral matter or 
ash, are very deleterious to vegetation, to buildings, and to 
pictures, marbles, metals, and other museum exhibits. The 
Board of Trade, in provisional orders with regard to electric 
lighting in the provinces, incorporate the schedule to the 
Electric Lighting Clauses Act, 1899, Section 81 of which 
runs as follows: ‘Nothing in the special order shall 
exonerate the undertakers from any indictment, action, or 
other proceedings for nuisance in the event of any nuisance 
being caused or permitted by them.” Although the Act of 
1899 does not apply to London, such a clause has hitherto 
been generally inserted in London orders, but it has not 
been Introduced into Acts when specific sanction has been 
given by Parliament for the acquisition of particular sites 
for generating stations. A practice has now begun to be 
adopted of giving statutory exemption from actions for 
nuisance. Tbe Commissioners consider that the cluster 
of stations arising in the near neighbourhcol of Regent’s 
Park and other works growing up elsewhere may cause 
them peculiar uneasiness on account of their situation. 
Many furnaces and chimneys are, it is admitted, abolished 
by the Institution of great electrical works, but the 
enormous amount of coal used by such works is equal to 
the consumption of tens of thousands of houses or small 
factories. It is feared that recént and contemplated build- 
ings in the neighbourhood of Regent’s Park and Green- 
wich Park have marred, or will mar, the attractions of 
both, bat the cases have scarcely been strong enough to 
lead the Board to intervene as regards the sites which were 
scheduled in Bills before the Legislature. With reference 
to future stations which may not be brought before Parlia- 
ment for sanction, the Board are now accustomed to request 
the insertion in private Bills of a clause which enables 
them to exercise some control in extreme cases. Appended 
to the memorandum is a copy of a letter from Sir Alexander 
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Kennedy, engineer to the West London Electric Under- 
takers’ Association, argulag that the emissions from that 
company’s chimney at Grove-road will not do any damage 
to plant life in Regent’s Park or elsewhere. One of hig 
points is that the chimney does nob emit sulphurous acid, 
and that "the products of combustion from the chimney 
consist altogether of nitrogen, oxygen, and carbonic acid. 
The latter is the food of plants, and not their poison.” 


Trade of Germany.—In our issue of last week we 
dealt briefly with the more general aspects of the Germsn 
electrical industry in the year 1905, as outlined in the 
report of Mr. Consul-General Schwabach. The imports of 
machinery, instruments, and apparatus reached a total 
quantity of over 80,000 tons, the value of which amounted 
to 54 million pounds sterling. The exports were 342,500 
tons, equivalent to a value of nearly 20 million pounds. 
Of electro-technical articles in fine copper the quantity of 
exports during the year 1905 reached 2,916 tons, and cf 
electro-technical articles of brass or other copper alloys the 
quantity exported amounted to 791 tons, The exports of 
telegraph appliances, telephones, and microphones showed 
a very substantial increase, both in quantity and value, 
the former showing 654 tons, equivalent to a value of 
$592,550. Cables likewise showed a decided increase, the 
quantity and value of exports being 50,545 tons and 
£1,680,000 respectively. Though these figures may seem 
stupendous, they, along with those for other trades, compare 
favourably with the figures for British exports. In making 
the comparison it is necessary to bear in mind that the 
population factor plays an important part. The rate of 
increase in Germany is much higher than in the United 
Kingdom, and it is, therefore, neither wonderful nor 
alarming that her export trade increases relatively faster 
than the British, As Mr. Schwabach succinctly puts it, 
' A people with a lower rate of natural reproduction cannot . 
expect to increase their foreign trade at the same pace 
as a people with a higher rate of natural reproduction.” 
A feature in the industrial compass is the organisation of 
manufacturers, to the acceleration of which the frequent 
labour disputes have contributed greatly. Labour organisa- 
tlons have also gained considerable inflaence, the number 
of organized workmen having increased from 1,078,000 in 
1902 to 1,500,000 in 1905. Petty strikes and lock-outs 
have been frequent. The struggle in the Barlin electrical 
industry in Ssptemter last is now a matter of history, but, 
as our readers will know, the struggle ended in the defeat 
of the men. The movement began at the works of Siemens 
and Halske and the Allgemeine Elektriz!tà*s-Gosellschat", 
a comparatively small number of workmen demanding an 
increase of wages from 30 pfg. to 33 pfg. per hour and 
slightly increased piece rates, the mea basing these demands 
on the increased cost of living. The works were willing to 
meet the men, and, contrary to the advice of their trade 
urions, bwo groups of men—450 in all—struek work jon 
Sept. 19, whereupon the two firms in question, adopting a 
common plan of action, closed part of their works—viz , 
the cable works of the General Electric Company and the 
dynamo works of Siemens and Halske—thus locking out 
eome 10,000 hands. As the strikers refused to submit, the 
two firms on Sept 30 closed most of their other works, 
whereby another 20,000 electrical workers became idle. 
Later on the operatives at the Berlin Elektricitats-Werke 
and those still working at the works of the said two 
concerns attached themselves to the locked-out, bringing 
up the total number to close on 40,000. The works 
succeeded in keeping their power stations in operation and 
supplying electric power for lighting and other domestic 
purposes, and, finally, the dispute terminated on Oct, 13 by 
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MESSRS. J. H. HOLMES AND CO.S NEWCASTLE- 
ON-TYNE WORKS AND HEAD OFFICES, 
PORTLAND ROAD. 


The firm commenced business in 1883, and from the 
earliest times have made a speciality of ship-lighting, which 


difference between adjacent coils in this type of armature 
is so small, very little trouble was experienced by the 
armatures getting occasionally wet with sea-water—which 
is no uncommon thing on comparatively small ships— 
while, if a coll did burn out, it was quite within the 
capacity of a marine engineer to cut out the defective coil 
by bridging across the adjacent commutator arms. Copper 
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Holmes-Clatworthy Printing Set. 


still forms an important part of their business. Over 800 
vessels have been lighted, a great number of these being 
private yachts. They were one of the first electrical firms 
to make slow-speed direct-coupled plants for ship-lighting, 
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Controller for Holmes-Clatworthy Printing Set. 


several coupled seta being constructed so long ago as 1887 
at the low speed of 180 r.p.m. All these earlier dynamos 
were of the Gramme-ring type of armature, with bipolar 
field magnets, These Gramme-wound armatures were 


eminently suitable for the purpose, for, since the potential 


of rectangular section was used for winding these armatures, 
lending itself much better to symmetrical winding than 
round wire; and probably Messrs, J. H. Holmes and Co. 
were one of the first firms to use armature conductors of 
this section. "The firm now employ about 450 men, and 
manufacture dynamos and motors from 1 h.p. to about 
750 h.p, the yearly output of machines being about 
1,000. In addition to dynamos and motors, a large 
quantity of projectors, fittings, and switchgear of all 
descriptions is made. As regards motors, they have 


— 
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Push-Button Control for HoYmes-Clatworthy Printing Set. 


made the application of electric power to printing 
machinery a special study, and have equipped very 
many large works of this description with electric 
driving, the number of printing machines totalling up to 
over 5,000. Special mention should be made of the 
Holmes-Clatworthy patented system of driving newspaper 
printing machines. This system, providing as it does 
extremely uniform and gradual acceleration, from “inching” 
round when putting the paper in up to full sped, enables a 
considerably greater number of impressions to be printed 
In a given time than was hitherto possible, the output in 
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many cases being 25 per cent. greater from a given machine | case a push-button system of operation is used. The 
than before this system of electric driving was adopted. | push-button boxes are fixed in various parte of the 
It is also very economical in the use of current, as the | printing-room at any desired points, and from any of 
these points the driving motors may be started, stopped 
speeded up or down, or the controller locked electrically in 
the ''off" position, so that it cannot be started up from 
another part of the room until the attendant who stopped 
the machine has unlocked the controller by setting his 
push button to the “free” position. All danger of accident 
is thus guarded against. Illustrations are shown of the 
driving motors, the main controller, and the push-button 
box with the operating solenoids. The Holmes-Clatworthy 
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Lundell Motor Parts. 


large torque required at starting and the slow running 
are provided for by the use of a small motor driving 
the main motor through worm reduction gear and a 


Lundell Motor, 


W-Type Four-Pole Motor. 


movable claw clutch. When the current is switched on to 
the main motor, and the latter attains a speed in excess 
of what it was being driven by the auxillary motor, the | 
clatch referred to is thrown out of gear mechanically, and 
the auxiliary motor current switched off automatically. 


system has been applied to 150 newspaper printing machines, 
in all parts of this country and abroad. 

Messrs. J. H. Holmes and Co. are the owners of the well- 
| known Luudell motor patents in this country, and have 
manufactured and supplied many thousands of these motors, 


Lundell Motor-Testiug Bench. 


The main motor is then gradually speeded up to foll | which are built in sizes ranging from 3 b.p. to 10h p. The 
speed. All the switching operations are performed in | Lundell motor is probably more compact and lighter for a 
proper sequence by the one controller. This controller | given power than any other motor on the market, The 
may he worked by hand or by a small motor, in which | single field coil is entirely enclosed in the spherical cast- 
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steel shell, the two pole-pieces projecting inside the coil, 
while the outer spherical shell forms the yoke of the 
magnet. Illustrations are shown of a complete motor and 
its component parts. Io will be seen that the form of the 
motor is eminently adapted for total enclosure, and can be 
easily arranged to run in any position by turning the bear- 
ing brackets round relatively to the feet of the magnets, 
The two halves of the magnets, and also the bearing 
brackets, are registered together by spigots and recesses, 
All parts are accurately machined to special jigs and gauges, 


Holmes-Page Switches. 


and are interchangeable. Motors above 10 h.p. are made 
in multipolar form, with east-iron yokes and laminated 
pole-pleces, The special features of these are the wide 
range of speed obtained by shunt regulation—a variation 
of 1 to 5 being easily obtained without any sparking— 
ability to stand heavy overloads, ventilated field coils, and 
very large doors, enabling access to be obtained very freely 
to the commutator and brush gear. An illustration is 
shown of a motor of this type. 

The firm also manufacture generators for traction and 
other work under the Johnson-Lundell patents, the special 


tion line back, as the armature current increases, and teads 
to move it forward. The result is that very heavy over- 
loads can be taken from the machine, with constant brush 
position and absence of sparking. The field magnets can 
also be made comparatively light in welght for a given 
armature. 

A large amount of centralstation work has been carried 
out by the firm, both generating plant and switchboard 


Recording Voltmeter. 


work. Among the more important stations to which 
generators have been supplied may be mentioned the 
Hackney Vestry, London, where two 600-kw. sets and two 
500-kw. sets are in use, besides a number of motors for 
driving the auxiliary machinery. The original Corporation 
supply station at Sunderland was also entirely equipped 
with generators and main switchboards, and subse- 
quently another large main switchboard. Five hundred 
kilowatt sets have also been supplied to Rochdale (two) 
and Aberdeen Corporations, four 350-kw. generators to the 
Newcastle Electric Sopp!y Company, and smaller generators 


Holmes-Page Switches in Cast-Iron Boxes, 


feature of which is the laminated pole-plece. This pole- 
plece has a deep radial slot in the centre, and one pole-tip 
extended, giving a pole-faee area twice as great on the 
trailing side as on the leading side. The object of this 
epecial form is as follows : At light loads in a compound- 
wound generator, the trailing half of the pole becomes well 
saturated owing to the much larger pole-face area exposed 
to the armature core. When the load increaser, the 
ampere-turns due to the series coils cannot send many more 
magnetic lines through the trailing half of the pole, and 
consequently strengthen up the leading half, which is com- 
paratively unsaturated. This tends to shife the commuta- 


to Hall Corporation, Tynemouth Corporation, Perth 
(Western Australis), Heckmondwike (Yorkshire), and other 
stations A very large main switchboard was supplied to 
Balfast Corporation, which has been enlarged considerably 
since by additional panels, and large main switchboards 
have also baen made for the North-Eastern Railway Com. 
pany, the Newcastle Corporation Tramways, etc. Many 
large colliery installations have also been supplied and 
erected, notably at the Bradford Colllery, near Manchester, 
where there is a 500 kw. sep and two 150-kw. sets for 
lighting, and also for supplying power for electric pumping 
and haulage, etc., the large motors far these purposes being 
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also of the firm's make. Large generators have also been 
supplied to the Lambton Collieries, co. Durham, and 
Pas Coal and Iron Company, Yorkshire, and many 
others. 

The manufacture of three-phase induction motors is also 
being undertaken. Besides switchboards for central-station 
and other uses, a very complete line of iron-cased switches 
and fases for all purposes is manufactured. Illustrations 
are given of the principal types, which are made In large 
quantities as single, double, and triple pole. These switches 
comply with the manifold rules and regulations of most of 
the fire insurance and supply companies and corporations, 
and also are adapted to Admiralty requirements. The 
type of switch used in all these iron-cased switches as 
well as for switchboard work is of the well-known 
Holmes-Page patent construction. The chief points of 
interest are the means adopted for the make and break 
being made on portions of both blade and jaw which are 
not in contact when the switch is ‘‘on,” and the con- 
struction of the knife or blade, which consists of two 


in this manner can be constructed to carry a supply of ink 
sufficient for a fortnight’s use on a recording voltmeter. 
Another good feature is the ease with which records can 
be removed or torn off, and also the ease with which new 
rolls of paper can be inserted. For special purposes these 
instruments are arranged for two widely different rates of 
paper movement. Some have been recently made for a 
travel of six inches per hour and twò inches per minute in 
the same instrument, enabling a very large scale record to 
be made if desired for a short time, The general appear- 
ance of these instruments is shown in the accompanying 
illustration, Ordinary ammeters and voltmeters for switch- 
board use are also made in large quantities. 

The works are well equipped with modern machine tools 
and appliances, special attention being given to labour- 
saving devices, and every advantage is taken of the 
capabilities of rapid-cutting tool steel for turning, milling, 
drilling, ete. Steel and cast-iron magnets are regularly 
turned and bored at 60ft cutting speed per minute, and 
even more. Hard-steel spindles are roughed out at cutting 
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The Mather and Platt Electrically-Driven High-Pressure Turbine Pumps ass used at Messrs. J. H. Holmes's Works for Circulating Water. 


separate copper bars pressed outwards against the contact 
jaws by means of spring washers contained in recesses 


between the two bars. Circuit breakers, oil break switches, - 
It will ba of 


and motor-starting switches are also made. 
interest to mention that Mr. J. H. Holmes invented and 
patented in 1884 the combination of aloose handle with a 
switeb, making it impossible to break the elreult slowly, 
the switch arm flying off by the pull of a spring, indepen- 
dently of the movement of the handles. This principle is 
in universal use to-day, and until the patent expired 
numerous firms were manufacturing switches under licence 
for using this method of construction, which was a very 
ae and important advance on anything previously 
made, 

Messrs. J. H. Holmes and Co. have recently put on the 
market recording ammeters and voltmeters embodying 
some novel features, one of which is that the paper on which 
the record is made has straight lines, instead of the curved 
lines used by nearly every other maker, This is made possible 
by the use of a hinged pen, hanging in a stirrup attached 
to the moving lever, which is placed in a vertical plane 
above the centre on which the paper moves. A pen made 


speeds of from 50ft. to 150ft. per minute, and ground up 
to limit gauges within '0005in. on automatic grinding 
machinery, Grinding also plays an important par: 
in the brass- finishing and switch-making depart- 
ments. All insulating of armatures, field colle, ete, is 
done by the vacuum and impregnating process, making 
a thoroughly sound and waterproof job of this portion of 
the work. The arrangements for testing are very complete 
and convenient in operation. Very considerable economy 
is effected by using the current generated by machines 
under test, whenever possible, to help to supply energy to 
the test motors from which they are being driven. This is, 
in fact, always done in the motor-testing room, the four test- 
ing benches being provided with special motor-generators 
to render it possible, whatever the voltage the motor under 
test is being ran on. A very complete description of the 
arrangements was given by Mr. T. Carter, the head of the 
testing staff at Messrs. J. H. Holmes and Co.’s works, in a 
paper read before the Newcastle Local Section of the 
Institution of Electrical Engineers in December, 1905. 
Rochester time recorders are in use throughout the 
works, every shop having its own recorder. The clocks of 
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these are all synchronised once an hour with a standard 
electrically-driven clock in the senior partners office. 
Views of various departments of the works are shown. 
The whole of the machinery in the works is motor-driven, 
power being supplied from the works power station. Motors 
of an aggregate horse-power of about 750 are In use for the 
factory driving and testing purposes. 

The firm have branch offices in London, Manchester, 
Glasgow, and Belfast. Our thanks are due to Messrs, 
J. H. Holmes and Co. for the facilities given for obtain- 
ing the foregoing description, and for the use of the 
accompanying illustrations. 


DUNDEE, BROUGHTY FERRY, AND DISTRICT 
TRAMW AYS, 


This system of tramways, which was recently inaugurated, 
connects Dundee with Broughty Ferry and Monifieth. 
Dundee is the third largest city in Scotland, with a last 
census population of 161,000. It is charmingly situated on 
the north bank of the River Tay, and is the seat of several 
important industries, chief among which are jute and linen. 
There are also large engineering shops and shipbuilding 
yards. One mile eastwards of the Dundee boundary begins 
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View on the Howe Craigie Estate. 


the boundary of Broughty Ferry, a burgh of a somewhat 
exceptional character. Formerly an old fishing village 
clustered around the castle of Broughty, it has now 
developed into a residential town extending 34 miles along 
the seashore, and back into the hills sometimes to a distance 
of a mile. In 1901 the population was 10,500, but this 
number is very largely increased during the summer months 
by the inflax of visitors. To the east of Broughty Ferry 
lies the burgh of Monifieth, the population of which is 
about 3,000. Monifieth possesses a great attraction in the 
form of one of the finest golf courses to be found in S:ot- 
land, whieh during the summer draws large numbers of 
visitors. 

An attempt at joining up the above-mentioned places by 
means of tramways was first made so long ago as 1872, 
when the Dandee Tramways Act was passed. This Act 
incorporated the Dundee Tramways Company, and Section 6 
of that Act authorised, inier alia, the construction of a 
tramway from Craigie-terrace, in Dandee, to Broughty 
Ferry. This line was part of a general scheme of tramways , 
for Dundee, but the powers conferred by the Act were T d 
allowed to lapse. The existing tramways in Dundee were | | \ 
first commenced as horse tramways in 1878, and were 
worked by a company, but by the Dundee Corporation | 
Tramways Act of 1896 the lines were taken over by the d 
Corporation and electrified. In 1899 Messrs, Greenwood as cere 
and Batley, Limited, of Leeds, obtained an order under | f ! Bios 
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the Light Railways Act to construct an electric light railway 
from Dundee through Broughty Ferry to Barnhill, which 
lies between Broughty Ferry and Monifieth. The Board of 
Trade, however, refused to confirm the order, stating that 
they were convinced that a great deal of good would 
accrue from the building of the light railway, but they 


could not confirm the order on account of the material 
effect it would have on the existing rallway companies 
which were then serving the district in question. 

Nothing daunted, the promoters of the unsuccessful 
light railway order in 1900 promoted a Bill for the 
incorporation of the Dandee and Esst Forfar Tramways 
Company for the purpose of running a line from 


Dundee through Broughty Ferry and Monifieth to the 
eastern boundary of Carnoustie. The Bill was daly 
deposited, but the demand for extensive widenings and 
improvements on the part of the local authorities caused 
the Bill to be abandoned. The existing Bill, after favour- 
able concessions had been obtained from the local authorities 


and landowners, was promoted in the spring of 1905 by 
Mr. George Balfour, and was duly passed and sanctioned 


A View of the Car Sheds and Power House. 


Widening the Bridge over Dig .ty Water for the Dundee -Broughty Ferry Tramways. 


in the same year. The total length of route of the present 
system is about 54 miles, 4} of which are double track, 
giving 2% miles of single track. It starts with a physical 
janction with the Dundee Corporation tramways at the 
extreme eastern boundary of Dundee, For the first 600 
yards it runs along a country road, and then branching off 


u 
* 
m 
fE 
E 
ig 
ALS 
il 


to the left rons for three-quarters of a mile on a private 
road, specially constructed for the purpose, through parks 
on the Craigie and Home estates, again joining the public 
road at the Broughty Ferry boundary. Continuing through 
the latter place, the line terminates at Monifieth. By an 
arrangement with the Dandee Corporation, the cars run 
over the Corporation lines to the centre of the city; by 


this means passengers from the outlying districts can reach 
the business portion of Dandee as quickly as with the 
railroad, but with far less inconvenience to themselves. 
This facility and the attractiveness of the district traversed 
by the company’s line give every assurance for the financial 
success of the undertaking. 

Permanent Way—The rails laid were 45ft. lengths of 
No. 1 British standard section, weighing 901b, to the yard, 


! C64 


with 96lb. rails on curves of short radius. The sharpest 
curve has a radius of 30ft. At the joints continuous rail 
joints were employed in lieu of the more usual fisbplates ; 
the rails are anchored every 22ft. The bonding is double 
with concealed bonds of 4/0 section. The tiebars are of 
Messrs. Bayliss, Jones, and Bayliss's weldless type. The 
points and crossings were supplied by Messrs. Edgar Allen 
and Co., Sheffield, the points being 11ft. long, of cast steel, 
with a radius turnout of 100ít. The crossings are iron- 
bound with an angle of 1 in 5, the legs being extended to 
permit of the use of continuous joints. The ironwork rests 
on à 6ln. bed of 6 to 1 concrete, which was placed in 
position and well rammed after the rails had baen surfaced 
and aligned. For the paving two classes of setts were 
used; 4in. by 5in, Aberdesn granite setts were laid 74in. 
on each side of the rail, and the remainder of the track 
aid margins were paved with 4in. by bin. whinstone setts. 
The private road above mentioned was made 50ft. wide, 
and, instead of whinatone setts, tar macadam was laid 
This road is fenced on both sides, and the cars are 
allowed by the Board of Trade to run at a speed of 
15 miles per hour. The bridge over the Dighty Water 
near Monifieth was widened by passing steel girders under 
the track. These girders are embedded in concrete, and, 
acting as cantilevers, support the footpath on each side. 
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boller pressure of 1601b. There are two Worthington steam- 
driven feed-pumps, each capable of delivering 1,400 gallons 
of water per hour to the boilers The feed-water heater was 
supplied by the Wheeler Condenser Company ; it has 150 
square feet of heating surface, and with the exhaust steam 
from the auxillary plant will heat 2,000 gallons per hour 
from 70deg. to 200 deg. F. The water discharged from 
the condenser ia purified by a Harris-Anderson purifier 
handling 1,400 gallons per hour. The condenser is a surface 
condenser of the Worthington make, and is operated by a 
Blake-Knowles combined air and circulating pump. The 
condenser condenses 9,000lb. of steam per hour, and will 
maintain a vacuum of 20in. with the barometer at 30In. 
The pipework was supplied by Messrs. Babcock and Wilcox, 
Limited. The generating plant comprises two Balliss-Bracs 
Peebles 200 kw. traction sets running at 400 r.p.m. The 
switchboard was supplied by Messrs. Ferranti, and consists 
of two generator, one feeder, and one Board of Trade panel. 
The lighting can be taken from the switchboard or ba 
supplied by a separate Willans unit. ‘The engine room 


| la fitted with a hand travelling crane, with a 25f6. span, to 


lift eight tons, supplied by Messrs. James Carrick and Son. 
The Dundee and Arbroath Joint Railway are now putting 
in a siding to the station for the purpose of facilitating the 
delivery of coal. 


Overhead Equipment,— The overhead equipment is the 
standard side running bracket-arm suspension, with double 
trolley wire and flexible suspension. The cables were 
Bipplied by Messrs. Henley, and are paper-Insulated, lead- 
covered, laid solid in wooden troughs. 

Power House —The power-house is situated on the banks 
of the Dighty Water, from which, by means of a pipe 
150ft long, the supply of condensing water is obtained. 
The feed water is taken from the Dundee water supply. 
The building is of brick with a slated steel roof, and has 
two bays. The dimensions of the engine-room are 53ft, 
by 25fc, and of the boiler-house 53ft. by 40ft., the latter 
being built with a monitor roof. At the rear of the power- 
house is a coal store 21ft. by 12ft. The chimney, which 
was built by the Ferbesk Company, is 110ft. high, with an 
loterlor diameter of 5ft. The flooring in both engine and 
boiler rooms is of concrete. . 
^ Plant.—There are three Lancashire boilers 28ft, long 
and 7ít. 6in. in diameter, supplied by the Carmichael Ward 
Foundry, of Dundee The working pressure is 160lb. per 
square inch, and each boiler is capable of evaporating 
4,6001b. of water per hour at normal rating. At the back 
of each boiler there is a Sugden superheater, provided with 
& by-pass to allow of it being cut out if necessary. Each super- 
heater has 100 square feet of heating surface, and ie capable 
of superheating 5,0001b. of steam per hour 150deg. F. at the 


The Engine Room of the Dundee-Broughty Ferry Tramways, 


| Car-Shed —The car-shed, which is situated at Milton, about 
half a mile from Monifieth, and about 100 yards from the 
main road, is a brick building with a slated steel roof. The 
brickwork was carried out by S. Dick, of Broughty Ferry, 
and the steel roof by Plerson and Co., of London, as in the 
casa of the power-house, The length is 221ft., and width 
ó6ft. One end of the shed is occupied by repair shop, paint 
shop, storeroom, and smithy, There are three pits, two of 
which are 135ft. long and one 170fi, in length. The three 
doors are fitted with Kinnear steel rolling shutters with 
their patent trolley wire attachment, The car-shed fan is 
made with Vignole rails ranning on sleepers, with needle 
points and built-up crossings. The offices are in a separate 
building, and contain rooms for the manager, olerke, and 
conductors. 

Cars.—The cars, 12 in number, were supplied by the 
British Thomson-Houston Company, of Rugby. They are 
fitted with their electrical equipments, the two motors being 
each capable of giving 1,5001b. drawbar pull at a car speed 
of 10 miles per hour. The bodies and trucks are of the 
Brush Company's manufacture. All the cars are fitted with 
hand, electric, and track slipper brakes. The lifeguards are 
of the Dundee pattern, which are of the drop-gate type, a 
special feature being that the guard is not at an angle with 
the track, an arrangement whereby obstacles are thrown 
clear of the car. xx 
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CENTRAL-STATION BOILER-ROOM LOSSES. 
BY T. R, J, ORR, A M,LMECH,E, | 


Ta central stations the coal bill represents more than one- 
half the total works cost, and is one of the items which is 
most easily run up to high figures unless an incessant watch 
is kept on the plant and men who handle the fuel and have 
charge of the boiler-room. Ib is the object of this article to 
call attention to some sources of waste which can easily be 
kept in hand, but which rise to alarming proportions if 
neglected. In the case of hand-fired boilers the waste of 
fuel due to unskilled firing is enormous, and even with 
picked men the writer has found a difference of from 10 to 
15 per cent. in fuel economy with the same boiler and con- 
ditions, but different men. One of the faults of hand firing 
is that the fires do not get evenly fired, burn into holes, 
and allow an excessive amount of air to pass through the 
bars. Opening the firedoor is another source of waste, 
which cannot be avoided, however. It is for these reasons 
thas mechanical stoking gains such great advantage, and, 
in spite of the extra capital outlay, is able to beat hand 
firing. With a properly adjasted mechanical stoker an 
even. fire can be maintained, and a constant supply of fuel 
in small quantities is supplied to the fire without having to 
open the firedoors and allow huge volumes of cold air to 
rush into the furnace to cool down the gases and highly- 
heated boiler plates, as is the case with hand firing. The 
importance of this fact is brought home when it is remem. 
bered that every pound of excess air allowed to enter the 
furnace has to be heated up to the temperature of the flue 
gases, and all the moisture in the air evaporated and super- 
heated to the same temperature, this having the eftect of 
lowering the temperature of the gases, and often preventing 
thorough combustion, and causing smoke in many cases. 
A still more serious effect of the frequent opening of the 
firedoors is the cooling down and contraction of the furnace 
plates, which sets up very heavy strains, and often is the 
cause of “grooving.” In a recent paper read before the 
Institution of Mechanical Engineers, Mr. Stromeyer com- 
puted these strains would amount to as much as 22 tons 
per square inch if the boiler were a rigid structure, Luckily 
for the boiler, and for those who have to stand in front of 
them, boilers are more or less elastic. 

Firemen are as a class responsible for an enormous 
amount of waste—for one really good skilled fireman there 
are half a dozen who, although they have a very high 
opinion of their own skill and qualification, really know 
very little about firing. One of their favourite faults, par- 
ticularly when burning Welsh coal, is to heap the fuel 
up at the furnace mouth, and after it has burnt through 
push it back with the rake, whereas Welsh coal should be 
thrown right on to the place where it is to burn, and 
knocked about as little as possible with the rake or slice. 
North Country coal can be treated as just mentioned with 
advantage, but should always be burnt on a much longer 
grate than Welsh coal is, Thick fires are more economical 
than thin fires, as they ensure a more thorough mixing of 
the air coming through the fuel with the gases released, 
and are not so likely to burn into holes, but it is a mistake 
- to permit too much coal to be thrown on at once. Frequent 
firing in small quantities is the ideal method, but, of course, 
this means frequently opening the firedoor, and a middle 
course must be steered. The thickness of the fire per- 
missible is governed by the intensity of the draught. With 
ordinary chimney draught, when a furnace is charged, the 
amount of air getting in through the fuel is ab its minimum 
when it should be at its maximum. Herein lies one of the 
great advantages of forced draught, as, after firing, the 
supply of air can be increased and gradually diminished as 
the fuel burns through. 

With mechanical stoking, one of the most serious defects 
of the moving-bar type is the large amount of small coal 
that is riddled through the bars and falls into the ashpit. 
The writer has known this amount to as much as 20 per 
cent. of the coal burnt! If this small coal cannot be 
recovered and burnt it is a very serious loss, and in any 
case entails a good deal of labour. It i&'a good plan to 
reserve these riddlings for times of light loads, or to use 
it for maintaining steam on “stand-by " boilers, or to burn 
it in a stoker of the underfeed or Bennis type, which are 
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not liable to this defect. Unless this is well looked after 
it will be found that a lot of " riddlings" are going away 
with the ashes. 

In mechanical stokers of the type where combustion 
takes place partly in the ashpit, there is a liability to loss 
due to the high calorific value of the ashes and often half- 
burnt fuel withdrawn with the clinker. This is a defect 
that can to a largé extent be remedied by careful super- 
vision of the men engaged in the boiler-room at times of 
“ashing out." Stokers have a tendency to ash out far too 
frequently if left to themselves, and will not take the 
ee to separate clinker from half-burnt or even fresh 
uel, 

The steam jets used by mechanical stoker makers are 
well worth looking after, for a very large amount of steam 
can be disposed of in this fashion where there are a number 
of bollers at work. In two cases, on different vypes of 
stokers, where the steam jets were provided to keep the 
bars cool, the consumption was found to amount to 260lb. 
and 450lb. per hour per boiler, and in another type cf 
stoker, where the steam jet was used to cause draught only, 
the weight of steam used per hour amounted to 2461lb, 
In this case the steam was first heated to a temperature of 
700deg. F., or about 320deg. of superheat, and the charge 
on the boiler is not so serious, as the steam does useful 
work in causing draught and also in slightly heating the 
air supply before it reached the incandescent fuel. In all 
three cases the jet pipes were new and in good order, tbe 
boilers were 7ft. 6in. by 28ít., and the stokers were worked 
to their full capacity. 

The upkeep of mechanical stokers is in some makes very 
heavy, but this is very often due to the fact that a type of 
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stoker has been chosen unfitted for the coal it has to burn 
or the boiler it has to work upon. When coking stokers 
are used on Lancashire boilers fitted with a doubling or 
heel plate at the furnacs mouth, it is advisable to fit cast- 
iron baffle plates to keep the heaped-up fuel on the coking 
or dead plate away from the flue where it is doubled. It 
is often found that this mass of burning fuel is too much 
for the double thickness of plate, causes overheating locally 
and small longitudinal cracks to develop in the neck of the 
flange. These cracks are very hard to deal with, as they 
have to be drilled out and plugged up with rivets, which 
entails taking the whole stoker front down. They are, 
moreover, very hard to keep tight owing to the expansion 
and contraction of the furnace flue. With the sprinkler 
type of stoker there is not so much risk of this overheating, 
because the fuel is in most part thrown clear of the dead 
late. 
j A. CO, recorder is a most useful and necessary adjunct 
to a boiler-room. By means of this instrument the stoker 
ean tell at à glance whether he is burning his fuel to its 
full advantage or not, and can regulate his air supply and 
dampers to the best advantage to suit the amount of fuel 
being burnt. By burning 1lb. of carbon to CO, 
14,650 B.Th.U, are given off, whereas if the carbon is only 
burned to CO only 4,400 B.Th.U. are obtained. If all the 
carbon in coal is burnt to CO,, the percentage of CO, to 
the total volume of gases leaving the boiler should be 
about 15. There are séveral CO, recorders on the market, 
and as they have been described so often in print it is not 


696 


THE ELECTRICAL ENGINEER, MAY 4, 1906. 


necessary to say more about them here. If it is desired to 
obtain the other constituents of the flue gases, it becomes 
necessary to analyse the gases. The Orsett set is a very 
convenient and simple apparatus, but, of course, gives no 
record, and can only be used intermittently. What is 


wanted is a continuous record, as this not only tells the 
fireman what he is doing, but is an oxcellent tell-tale 
of what has been going on at all times, day and 
station engineer to check 
waste at all times, whether he is actually on the 
Another advantage of a recorder is 


night, and enables the 
ground or not. 4 | 
that it quickly calls attention to leaky brickwork. There 
is no more Insidious source of waste than foundered brick- 


work. . It is astonishing what a large volume of air will 
get through a small crack, and as all this air has to be 
heated up to the temperature of the flue gases and the 
moisture in it evaporated, it soon plays havoc with the 
 Water-bube boilers are the greatest 


boiler economy. 
sinners In this respect, and their brickwork requires con- 


stant attention. Leaking brickwork, moreover, is a fruitful 
source of smoke, as the air rushing in cools down the gases 
and prevents the hydro-carbons spliting up, sending them 


out in the form of black smoke. 


The losses on boilers standing under steam ready to meet 
dark cloud loads are unavoidable, but at the same time are 
well worth looking after. There is a practice in some 


LOSS OF HEAT PER CENT . 


PERCENTAGE oF CO, BY VOLUME 


Curve showing Losses at different percentages of CO . 


Btatlons of keeping the stop valves of stand-by bollers 
open. This is a bad practice, for if the “stand-by " boiler 
ls doing no work, then it must be acting as a condenser 
for the other boilers. If, on the other hand, the fires are 
kept just heavy enough to make a little steam, then they 
must of necessity be working under most unfavourable 
conditions, taking a large excess of alr above that required 
for consuming the small quantity of coal necessary to 
maintain the pressure, which spoils the draught and cools 
down the gases in the main flue, robbing the economiser 
of heat and often making smoke. The best plan is to 
bank the fires, preferably with riddlings from under the 
firebars, keep the stop valve shut until the boiler is required, 
and close all dampers as close as possible, keeping out all 
cold air from the flues. A movable damper to close the 
space under the bars on Lancashire boilers is very useful. 
Where bituminous coal is burnt, smoke, although not a 
serious loss as far as boiler economy goes, is a constant 
source of friction with the health authorities. The loss due 
to the carbon carried away in black smoke amounts to 
about.2 per cent, and the loss due to excessive air being 
admitted through the firedoors to prevent black smoke, 
will easily amount to very much more than this figure. 
However, as the powers that be will not tolerate smoke, it 
has to be prevented, and there are many more or less 
successful patents in existence for this object. . With water- 
tube boilers it is not difficult to prevent smoke, providing 


that the firebars are kept sufficiently far away from the 
comparatively cool tubes, to allow the gases given off by 
the fuel t» become thoroughly mixed and consumed before 
they strike the cool surface of the lower row of tubes. 
Firebrick arches thrown over the fire below the tubes are 
very effective in smoke prevention, although they of 
necessity add to the maintenance charges. With Lanca- 
shire boilers the problem of smoke prevention when burning 
bituminous coal is more difficult, and it is nearly always 
necessary to. admit air above the bars or through the bridge 
to obtain thorough combustion of the volatile gases and 
prevent the formation of CO and smoke. | 

It is impossible in practice to admit exactly the theoretical 
amount of air necessary to obtain combustion, and some 
excess is unavoidable. What this excess is to be can only 
be obtained by experiment and trials to find the most 
economical amount. It will be found to vary with the 
intensity of the draught, the character of the fuel, and the 
rate of combustion. In practice double the theoretical 
amount is more often than not required. The admission 
of air above the bars has a tendency to decrease the rate of 
combustion, as it prevents alr coming through the fuel, and, 
of course, lowers the temperature of the furnace gases, and 
as the rate of transmission of heat to the boiler plates is 
practically proportional to the difference of temperature, 
this tends to loss of effieleney. Moreover, as the total 
volume of the gases would be slightly increased by admis- 
sion of excess air, it follows that the gases would have to 
pass over the furnace plates at a higher speed and not have 
so much time to part with their heat. 

Itis scarcely necessary to call attention to the importance 
of sending the feed into the boilers as hot as possible, but 
without doubt in many stations a very large waste of heat 
units takes place between the time the water leaves the air- 
pump and arrives back at the boiler. Every possible source 
of waste heat should be used to the utmost to heat the feed, 
and care should be taken that, once heated, the feed water 
should not be allowed to cool down again, either by stand. 
ing about in tanks or by radiation due to unlagged pipes. 


| The gain due to the saving of waste heat is not the only 


consideration, but the life of a boiler is very serious!y 
affected by pumping cold water into it, which is bound to 
set up contraction of the plates with which {t first comes in 
contact, setting up strains and causing the rivets to leak, 
The practice of heating the feed water by passing it ovr 
trays in the steam space of a boiler is not sound. It should 
always be borne in mind that the primary duty of a boiler 
is to evaporate water, and that it is neither a feed heater or 
a water purifier. The proper place to heat the feed is in 
the exhaust steam feed heaters and the economiser:. 
Exhaust steam heaters are of the first importance, and the 
exhaust of feed pumps should always be utilised to heat tho . 
feed, serving the double object of heating the feed ard 
vastly improving the economy of the pump itself. It 
is best to heat the feed as much as possible, before it 
comes under pressure, with exhaust steam, thereby drivi . 
off air, chlorine, and any other corrosive gases held in t^^ 
water. The temperature that may be obtained before tle 
water passes through the feed pump is, of course, governed 
by the type of pump in use, but water can easily b3- 
pumped at a temperature of 190deg. F., provided the feed 
tank is high enough above the pump to give the heid 
necessary to prevent evaporation in the pump, and that the 
suction pipe to the pump is of ample size to ensure no drop 
of head or pressure either in the pipe or pump. Whereit 
is impossible to heat the feed by exhaust steam or econo- 
misers, then, rather than use.a cold feed, live steam should 
be used to heat the feed. Theoretically, this practice is 
open to criticism, but there is not the least doubt that 
there is a distinct gain in heating the feed with live steam 
(when other sources are not available), No doubt the 
improved circulation in the boiler when hot feed is used 
has a lob to do with the gain, but, whatever the cause may 
be, all engineers who have had charge of a battery of 
boilers know well how much easier it is to steam with hot 


feed, although the heat necessary to raise the feed tem- 
perature is taken directly from the main steam-pipe of the 
“boilers. | | 


The presence of oilin feed water should be reduced to 


an absolute minimum, as it is not only a source of loss by 


acting as a non-conductor, but is also a source of very real 
danger. The oil which floats on the top of the water can 
easily be prevented from getting into the boilers, even 
where no oil separators are fitted in the exhauat steam-pipe, 
but the small quantity which becomes emulsified is more 
difficult to deal with. If this oil is allowed to settle on the 
furnace crowns it forms a non-conductor of a very high 
order, causing a very large increase in the temperature of 
the plates, and sometimes collapse of the furnaces. The 
relative heat conducting properties of iron, boiler scale, 
and oil are 1, 10, and 100 relatively—that is to say, that a 
film of oil iin. in thickness offers as much resistance 
to the passage of heat as ;Lin. of scale, or a plate of iron 
lin. in thickness. Vegetable or animal fats are, moreover, 
very corrosive, and far more dangerous than the mineral 
olls now generally used. Vegetable and animal fats are 
composed of a base and an acid, and split up at a tempera- 
bure of about 212deg. The liberated fatty acids then 
attack the iron and form ferric soap, which forms a large 
part of the black heavy grease so often found in 
boilers. As mineral oils are not double compounds, but 
consist of carbon and hydrogen, they are not corrosive, 
but many of the cheaper cylinder oils are adulterated with 
vegetable and animal fats. | 

The feed water should be analysed from time to time, 
and, if no water-softening plant is available, soda or Hme 
added to the water in proper proportions; an excess of soda 
is to be avoided, as it attacke the brass fittings, The use of 
scale solvents is a very doubtful practice, and should never 


be adopted without first having the solvent analysed. Some f 


of the fluids on the market are absolutely useless, whilst 
others are not content with removing the scale in the 
boiler, but attack the rivet heads and plates as well, and 
they all have the failing of being very costly luxuries. 
The amount of money necessary to keep a decent sized 
battery of boilers supplied with boiler fluld will in many 
a be enough, if capitalised, to buy a good water-softening 
plant. 

" Blowing down” in excess of necessary requirements is 
too often indulged in. 
sparingly used, and then only when the feed water is muddy 
or charged with organic matter, or where the density of 
the boiler water is apt to Increase, as where salt is present 
In the feed water. Carbonate of lime is deposited as soon 
as the feed water enters the boiler, or at a temperature of 
a little over 212deg., whilst sulphate of lime is precipitated 
partly by density and partly by temperature ; the higher 
the pressure of the boiler, and consequently the tempera- 
ture, the less sulphate of lime can be held in solution by 
the water. At temperatures corresponding to high pressures 
only 20 grains of sulphate of lime can be held in solution 
by the water, consequently with high-pressure boilers it is 
useless to blow down with the object of preventing the 
formation of scale. The more water that is blown out of 
a boiler (which water has purified itself by depositing its 
lime and other impurities), the more water must be pumped 
In charged with scale-forming ingredients. Carbonate of 
lime comes down at or about 212deg. and if the water is 
heated rapidly it deposits as a mud, but if slowly as a 
hard scale, asin economisers, Tho sulphate of lime coming 
down with the carbonate binds the soft carbonate 
into a hard scale, but if the water is allowed to 
cool down, the sulphates of lime will redissolve until 
the water is charged with 170 grains per gallon, 
which loosens the scale, but if the scale is allowed to dry, 
the sulphate of lime cryatallises, and binds the scale 
together in a hard mass, For this reason it is advisable, 
where sulphate of lime, or permanent hardness, as it is 
called, is present In the feed water, to allow the boilers to 
cool down and stand for a day or so before emptying and 
opening up for eleaning. g 

It is impossible to entirely do away with radiation losses, 
but lagging of boilers and steam-pipes does not always 
. receive the attention its importance merits. Some engi- 
neers stop the steam pipe lagging a few inches away from 
the flanges, to permit the bolts to be withdrawn without 
damaging the lagging when a joint has to be remade. 
It pays far better to lag right up to the flange and cut 
away the lagging when necessary, making the lagging up 
again after the joint has been made, or to have the lagging 
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The blow-down cock should be very 
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at the flanges arranged so that it can be removed and 
replaced as required. One square foot of exposed ateam- 
pipe or boiler shell will, with the atmosphere standing at 
80deg. F. and with a working pressure of 150lb., radiate 
1,555 B.Th.U. per hour; with a good lagging this can be 
reduced to about 130 B.Th.U. These figures are obtained 
from some recent tests with a locomotive boiler, and agree 
with many other tests. Stromeyer gives some very 
interesting figures on this subject in his book, ' Marine 
Boiler Management and Construction.” | l 


CRANE MOTORS AND CONTROLLERS.* 
BY CLAUDE W. HILL, MEMBER, 
(Concluded from page 598.) 
APPENDIX, 

The following formule, most of which are based on the 
curves, etc, in the foregoing paper, are useful for the 
purpose of determining times and: temperatures and the. 
relation between the temperature attained when working 
intermittently with different power factors and that attained 
when working continuously. — - 

Value of T.—W hen designing a machine in detail, formula 
No. 3 may conveniently be used. It will, however, be noted’ 
that as M and w, both vary in proportion to the watts lost 
in the coil, the value of T depends only on the space factor 
and dimensions of the coil, and is independent of the 
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current passing through ib. The value may then be found | 
by the formula, 
T = WCV 


| 608 
in which V is the volume in cubic inches and S the surface 
in square inches, W being taken as before from curve No. 4. 
The formula of this curve being P 4 i 

W-2312--54889 . . . , (11) - 
in which g is the space factor, the formula for T becomes 
qp. (2512 + 8458 g) C V (12) 
60 S | 
Relation of Intermittent to Continuous Running, — The 
formula for the heating curve being » 


[9] . 
Power 


(10) 


(1) 


t 
C,-M x (1-2718 EJ . . a 
for the cooling curve 
t 
C,-Mx2718 T ' D 3 D (14) 


and for the ultimate rise of temperature when ruzning 
continuously : | | 
M tu 2. (2) 

we may by means of these formule calculate such curves 
as Fig. 11, in which is shown the relation between power 
factor and ultimate temperature rise of a machine working 
intermittently which, if worked continuously at the same 
load, would have a temperature rise of 41°5deg. C. in one 
hour. The curve may alternatively be arranged as shown 
in Fig. 23, This has been worked out for machine A, for 


a case in which the mean starting current is twice the 
running current as shown on the small diagrams Fig. 24 A, 


* "Paper read before the Institution of Electrical Engineers, 
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B, ete, and shows the relation between power factor 
and horse-power, which will give an ultimate temperature 
rise of 41'5deg. C, and also the length of continuous run 
which for each horse-power will produce the same rise of 
temperature. Thus, turning to the curve, for a power 
factor of 0°25, the machine may be worked at 3'4 h.p. for 
an ultimate rise of 41'5 C., and the temperature rise will 
be the same if the machine is worked continuously for one 
hour at this horse-power. In addition to the formule 
already given, we require in calculating curves such as 
Figs. 11, 12, and 23 to be able to determine the power 
factor and ultimate temperature rise when working inter- 
mlttently. The temperature rise will be steady, or, 
rather, will regularly rise above and fall below a steady 
mean when M | 


(18) 


in which the differential coefficients represent the rate of 
heating when working and the rate of cooling when 
stopped. The differential coefficient of the heating curve, 
formula No. 1, being 
| dC, M Et 
ME — L o . ə a * 
up e | 
and the times of working and standing. being, for a given 
power factor, inversely proportional to the difforential 


fe «5 Starting 


(14) 
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coefficients, we may find the power factor for any given 
ultimate rise of temperature by the formula: 
= 118 
mg:2 118 x! 
' D T K' TK 
JW uo. oiu Me) 
pes” rpg 2718 TE 
The calculation is simplified by the fact that while the 
rate of heating at the given temperature (say 41'5deg. C.) 
increases wlth the load on the machine, the rate of cooling 
at this temperature remains constant. 


DISCUSSION. 


Mr. SIEMENS, in opening the discussion, said that he wished 
to draw special attention to a part of the paper that Mr. Hill 
had omitted to read —viz., that part at the commencement 
relating to the specification of temperature ratings for crane 

motors. The specification that motors should be run con- 
tinuously for one hour was clearly not right, because small 
motors attain their final temperature much sooner than big 
motors. In a contribution to the Elektricitiits Zeitung of 
Dec. 20, 1900, the whole question was: extensively discussed 
by Mr. Oelschlager, and it was shown that the correct size of 
working time 
resting time 
length of duration of the working time. You could not go by 
the load factor alone, and this point should always be borne in 
mind. In many respects: Mr. Hill’s methods were the same as 
those he referred to. Mr. Hill, however, depended very largely 
. upon experimental constants, and these did not seem to him to 
be very practical. The real critical constant that was of import- 
ance was the time constant, and the speaker proceeded to illus- 
trate. the importance of this with the aid of a few blackboard 
diagrams. pe 

Mr. Bate considered that Mr. Hill's interesting results would 
be valuable in connection with other branches of electric driving, 
and not only in connection with cranes. He was much interested 
in the overload temperaturesin Table I., and-wished to know how 


motor depends on the ratio , and. also on the 


the figures were obtained. The temperature rises would be 
much less if a test was made with the armature stationary, but. 
he thought that the overload tests were not applicable to cranes, 
for in his experience the latter were not liable to overloads. 
Machine tool motors were frequently overloaded, and in his. 
opinion, therefore, the figures would be of much more import- 
ance as applied to the latter case. 

Mr. AITKEN, speaking as a crane user, referred to Mr. 
Hills quarter-hour ratings, and said that cranemakers little 
realised the work that the machines were sometimes called upon 
to perform. After relating an unfortunate experience of his 
own, he declared that it was of no use telling the crane user 
that he misused the motor, for the retort was that a motor 
capable of doing the work should have been put down in the 
first instance. He would like to know Mr. Hill's views as to 
what voltage was most suitable for crane work. High voltages 
necessitated thin conductors and widely spaced commutator 
risers, and, therefore, speaking from a mechanical point of view, 
they were unsatisfactory.” As regards the life of crane motors, 
he thought they were like boys’ penknives, which were 
successively fitted with new blades and new handles. 

Mr. Srokzs, speaking as a cranemaker, said that the ratings 
of motors that he received from the manufacturers of the latter 
were rather worse than Greek to him. He wanted to know 
the load that the motor could handle, and for how long, and. 
this was the information that he could not get. In his opinion 


the main point at issue was, How could the motor be made as 


cheap as possible and yet do the work? The human element 
or driver factor was not taken into account in the formule and 


.eurves, and the plan that appealed to him was to put down 


everything you could think of and double it. He wished to 
impress the fact that the theoretical considerations were quite 
different to the practical ones. 

Mr. Morpey, in the course of a few remarks, pointed out 
that the words ** power factor" and ‘‘load factor" were apt to 
be very loosely applied, atíd regretted that no mention had been 
wade in the paper of alternate-current motors. 

Mr. Hızı, in his reply to Mr. Siemens, pointed out that he 
had purposely confined his paper to crane motors working for a 
few minutes only. Formule by themselves were useless 
without the aid of experimental constants. Having deter- 
mined the constants for a given machine, you could then 
apply the formula with fair accuracy to a whole range of 
machines, provided that the design was similar. Several 
of the curves that Mr. Siemens had given could be deduced 
from the formule that he had given in the appendix. 
Dealing with Mr. Bate's remarks, he said that in Table T. the 
overload values were calculated from the curve shown in Fig, 9 
on the assumption that the whole of the heat generated was 
confined to the armature winding. Machine tool conditions 
were, in his opinion, quite different from those which applied 
to crane motors. He agreed with Mr. Aitken as to the way in 
which very serious overloads might be encountered. On outdoor 
contracts 220 volts was the maximum that he considered allow- 
able, because it was impossible to prevent the occurrence of 
earths. The life of acrane motor should be about nine years 
or so if it was reasonably treated. Replying to Mr. Stokes, . 
he observed that the object of the paper was to deal with 
his difficulty. He quite agreed as to the weakness of crane 
drivers for tying up the circuit breakers and putting the 
controller hard on. | 


-NOTES ON THE CLEANING OF WORK BY MEANS 


OF THE ELECTRIC CURRENT.* 
BY H. S, COLEMAN, 


Under certain conditions, work, consisting of iron and 
brass articles to be nickel-plated, may be cleaned by means 
of the electric current. Having large quantities to deal 
with, I could not get sufficient scoured by hand to keep. 
the plating vats fully loaded. After increasing the staff of 
operators and getting little better results, I was advised . 
to try cleaning by means of the electric current. Cables | 
were carried to the iron tank containing a boiling solution 
of potassium hydrate (brown Montreal potashes), specific. 
gravity 12deg. T. A series of experiments were performed, 
chief of which are glven below. 

Experiment 1,— Using the iron tank as the cathode, and 
the work to be cleaned as the anode. Current flowing for 
five minutes. P.D., 1'75 volts. Zesuli,—Part of the grease. 
appeared to be removed, but the surface of the work 
(cathode) was covered with a brown-stained deposit, which 


could not be removed by acid or cyanide dip. 


Experiment 2.— Using the iron tank as the anode and the 
work the cathode. Current flowing for five minutes, 


P.D, 1'5 volts,  Lesulb —The work was free from grease 


. * Paper read before the Faraday Society, April 10. 


and dirt, but the surface was covered with a lead-coloured 
stain or deposit, which could not be removed by acid dips, 
and only very slowly by a cyanide dip. - 

At this stage it was decided to try the effect of reversing 
the current, in order to remove this “ stain " or ^ deposit,” 
lf possible. Repeating experiment 2, I waited until the 
"stain" appeared, and then reversed the current, The 
result was very satisfactory ; the *' stain " disappeared, and 
the surface of the work became clear and bright. A final 
experiment was performed to determine the current density 
required for successful working. This was as follows : 


Approximate area of work ....4......0. 84 square feet, 

pir eR NET: amperes, 

Working O.D............ eese i . Oamperes per square foot, 
vp PARTNER EPR com 24 volts, 


In experiment 1 the cathode (iron tank) did not show any 
signs of electrolytic action having taken place. In experi- 
ment 2, however, the anode (iron tank) was attacked, the 
surface being covered with a thin layer of oxide, This I 
anticipated from the fact that during the time the work is 
the cathode the whole of the grease and dirt is removed, the 
reversal to anode being only necessary for the removal of 
the stalo. That the cleaning is due to an electrolytic, and 
not merely a chemical, change, I feel convinced, for, unlike 
ordinary chemical potash cleaning, the same result is 
obtained by using a cold bath. The cleaning, however, is 
very much slower than with the hot bath. Electrolysis 
takes place, and minute quantities of metallic sodium (using 
sodium hydrate solution only) appear around the cathodes 
(work), and occasionally take fire. In actual working it is 
much better to use the hot solution. By this process the 
grease, which consists chiefly of tallow, is saponified and 
remains in solution. The lighter dirt is thrown upon the 
surface of the bath and may ba skimmed off, the remainder, 
Mic of very fine emery, falling to the bottom of the 
tank. 

A working plant capable of cleaning a considerable 
quantity of work per day consists of the following, the 
necessary current being supplied from the plating dynamo 
There is a wrought-iron tank containing the cleaning solu- 
tion. Over each end is erected a wooden structure, clear 
of the tank, to support the rods on which the work hangs. 
Along the top of each support is a flat copper strip, which 
Is connected to the cable by means of a stud. The rods 
are made of H.C, hard-drawn copper. These make surface 
contact only, owing to the variety of articles to be cleaned. 
There is a resistance board and change-over switch in the 
circuit. In the first stage of the process the iron tank is 
used as the anode, and the work the cathode. A voltmeter 
is connected across the terminals of the bath for recording 
the difference of pressure, the current being recorded on 
the ammeter placed in the main circuit from the dynamo. 
The cleaning bath is made up of equal quantities of brown 
Montreal potash and sodium hydrate dissolved in water 
and kept boiling, specific gravity 18deg. T. The work, after 
wiring up in the usual way, is distributed along the copper 
rods in small bunches, The current is now switched on and 
adjusted untila difference of pressure of 24 volts is recorded on 
the voltmeter. Immediately the surface of the work begins 
to change colour, which takes from five to ten minutes, the 
current is then reversed for a short time (usually 30 to 
40 seconds) until the surface is clear and bright. It is 
then switched off, and if the work is still dirty, the opera- 
tion is repeated. It is then thoroughly swilled in clean 
cold water, passed through suitable dipping solutions, 
electro-coppered, passed through clean cold water again, 
and transferred to the plating bath. 

The advantages of this procóss are: (1) The work is 
cleaned in one-third of the time occupied by the older 
method of scouring by hand. (2) It is all wired up ready 
for plating, and the surface is not touched again by the 
hand until it is unwired after plating. This not only 
prevents a certain amount of stripping, bub also saves the 
considerable time which would be occupied in wiring up 
again after scouring by hand. (3) The work is rendered 
chemically clean due to the action of the current 
working out all grease and dirt from parts where it is 
Impossible to scour with a brush. (4) Time is saved 


ia filling the vats, thus giving an increased output. (5) 


Saving of labour and materials, 
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PERSONAL, 


At the last meeting of the Huddersfield Town Council an expression 
of sympathy was made with the family of the late Mr, Armitage 
Haigh, who for 20 years filled the post of chairman to the Tramways 
Committee, The mayor and Council associated themselves with this 
expression of sympathy. 

Mr, W. H. Gowing, for some years on the staff of the General 
Electric Oo, and for the past two years works manager of the 
Morris Hawkins Electric Oo., has resigned his position to join Kramos 
Limited, Bith, to take up the position of works manager. 

Mr, J. E. Dawson, mains superintendent at the West Hartlepool 
electricity works, was last week presented with a case of cutlery on the 
occasion of his recent marriage. Mr. Friederichs, borough electrical 
engineer, in making the presentation on behalf of the staff, wished 
Mr, and Mrs. Dawson much happiness, Mr. Dawson responded, 
thanking the subscribers for their kindness, 

Mr. C, Ashmore Baker, of Dudley, having joined Mr. Reginald P. 
Wilson at Westminster, Mr. O. E. Savage takes his place as residenb 
engineer at Dudley with Mr. E. S. Hounam as chief assistant, 

On April 26 at -Wesley’s Chapel, Oity-road, London, Mr. William 
Oross, A.M. I.E E., of Newcastle-on-Tyne (one of the partners in the 
firm of Falconer, Oroes, and Oo., electrical engineers, Newcastle) was 
married to Miss Edith A, Pickering, daughter of R, Pickering, Esq., 
of Blaydon. The Northern and London Sections of the Electrical 
Oontractors’ Association (Incorporated) recently made a presentation 
of a silver tray, cigarette box, and trinket box to Mr. W. Oross, who 
has been hon, secretary of the Northern Section since its inauguration, 
on the occasion of his marriage. 

On the recommendation of the Tramways Committee, the Gloucester 
City Council have decided to pay an honorarium of £44 to Mr. Bache, 
formerly electrical engineer for Gloucester, for extra services in con- 
nection with the electrification of the tramways. 

The members of the staff of the West Hartlepool Electric Tramways 
Oo. recently presented to one of their number, Inspector Potter, who 
is about to take up a position in Gateshead, a handsome portmanteau 
and a silver medal. The presentation was made at a smoking concert, 
at which it was announced that the vice-presidents of the Recreation 
Olub would give a silver goblet to be competed for at billiards by the 
tramway men, ; | 


FORTHCOMING EVENTS. 


Fripay, May 4, 

Royal Institution, —Àt 9 p.m., '' The Steam-Turbine on Land and 
Sea,” by the Hon. O, A. Parsons, 

London Chamber of Commerce.—At 7 p.m, for 7,50 p.m., annual 
dinner at the Trocadero Restaurant. | 

Monpay, Max 7. 

Society of Arts,—At 8 p.m., Cantor lecture, ''Ivory," by Mt. 

A. Maskell, (Lecvure III.) | | 
Turspay, May 8, 

Society of Arts.—At 8 p.m, (Applied Arb Section), ‘' Damascening, 
and the Inlaying and the Ornamenting of Metallic Surfaces,” 
by Mr. 8. Oowper-Qoles, | i 

Institution of Electrical Engineers (Glasgow Section) —At 
8 p.m., ''Observations on the Mercury Arc and Some Resultant 
Problems on Photometry," by Mr. O. Orme Bastian, 

WEDNESDAY, May 9, 

Society of Arts.—At 8 pm, ordinary meeting, ‘' Bridge Building 
by Means of Oaissons, including remarks upon Oompres:ed-Air 
Illness,” by Prof, T. Oliver, M.D., LL.D. | 

Institution of Electrical Engineers (Birmingham Local 
Section).—At 5.50 p.m., visit to new power station, Summer- 
lane ; at 5 p.m., annual general meeting (Grand Hotel), 

; THURSDAY, May 10, 

Iron and Steel Institute.—At 10,50 a.m., annual meeting, ; 

Iastitution of Electrical Eugineers.—At 8 p.m., adjourned 
discussion (at Society of Arts’ room), | 

Fripay, May 1l. l 

Iron and Steel Institute —At 10,50 a.m., adjourned meeting. 

Physical Society.—At 8 p.m., ordinary meeting. 

Junior Institution of Engineers,—At 8 p.m., ‘The Structural 
D:sign of Factorier,” by Mr, A. Hunter, 

Royal Institution of Great Britain, — At 9 p.m., ''Some 
Astronomical Consequences of the Pressure of Light,” by Prof, 
J, H, Poynting. 


APPOINTMENTS VACANT. 


Electrical Engineer, Battersea Borough Council, Oommencing 
salary, £500 per annum, See advert'szment in last issue, 

Electrical Engineer, Olydebank Dock. Applications by May 7. 
See advertisement in last issue, 

Commorcial Assistant in the Oorporation electric supply depart- 
ment, Birmingham, Salary £5(0, rising to £400 per annum, Appli- 
cations by May 14. See advertisement, 

Laboratory Assistant, Glasgow and West of Scotland Technical 
Oollege. See advertisement, 

Head of the Department of Electrical Engineering, Dithersea 
Polytechnic, See advertisement, ES 
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facilities pay all round. But let us pass on. 


| used at least £100,000 for paying off capital 


LIVERPOOL TRAMWAYS. 


The annual report of the Liverpool Corporation tramways 
has been issued. These reports for many reasons become 
more interesting studies with every succeeding year. 
Leaving the politics of tramways out of consideration—for 
such question can never be solved by lapse of time or by 
any other method—it is certain that each year brings us 
nearer to definite solutions of many problems connected 
with tramway work. It may be well to somewhat 
casually refer to various points that occur to us while 
briefly examining this report. Those who have arrived at 
a fairly mature age can recollect the keen controversy 
between those who would make railway travel more 
comfortable and more easy, and those in the fifties and 
sixties of the past century who held that further induce- 
ment to travel would be a waste of money and entail © 
heavy loss. The progressives, however, won the day. 
Better carriages, quicker trains, and more of them, 
a better permanent way, greater attention to comfort 
and convenience, brought about the better state of things 
in railway work that obtains to-day. The supporters 
of electric as against horse tramways, from the earliest 
days held that Increased facilities and greater comfort — 
would be proportionately rewarded by increased travelling. 
Liverpool, like other places, tends to show the correctness 
of these views. In 1897 the passengers by horse car and 
omnibus numbered 38,409,084 —in the proportion of 
about 4 to 1— while the electric tram was of the 
future. In 1905 horse cars and omnibuses are things of - 
the past, and electric trams carried 119,123,644 passengers. 
In the former year the mileage was 6,013,182 and the 
receipts £290,743, while in the latter mileage and receipts 


had increased to 12,067,055 and £550,084 respectively. 


Of course, no hard-and-fast deductions can be made 
from such figures, because the charges per mile or 
per journey of travel have changed, and evidently to 
the considerable benefit of the traveller, for the number of. 
passengers has approximately trebled to the doubling of 
mileage and receipts. This benefit can be shown by stating 
that in 1897 each passenger paid about 18d, whereas in 
1905 the passenger paid 1'1d. for each journey, a gain of 
over a halfpenny per passenger per journey. So increased 
| An interest- 
ing little table about which we are inquisitive is given on 
p. 17 of the report, and tells us that the units per car mile 
used in 1903 were 1:448, in 1904 were 1:566, and in 1905 


| were 1677. Why this gradual Increase? There are 


several simple reasons that may be advanced—such as 
extra weight hauled per car mile, decreased efficiency of 
apparatus, etc., but assume several reasons, what part of 
the increase is due to each? More passengers and less 
mileage means increased weight hauled. A glance at the 
accounts will show the position of the undertaking. | 
With 104 miles of line, a staff of some 2,500 - 
persons, the concern brought in an income of 
£557,055 with an expenditure of £381,378, leaving a 
balance to net revenue of £175,677. If the undertaking 
were carried out on the same lines by a company, this 
balance would be slightly augmented, because some items 
of expenditure would hardly come into a company’s 
accounts. However, this balance is the equivalent of profit 
for dividends, etc., the total so available being iacreased by 
interest recelved to £185,250, and of this £53,994 was 
required for interest on loans. Of the remainder, £55,297 
went for sinking fund purposes, £50,639 as reserve, 
depreciation, etc., and £25,319 was contributed in aid of 
the general rate. It will be seen that, had the authority 
been so minded, after paying interest it could have 
. It ought 
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to ba ET Mit [iiis in E ordinary expenditure 
of £43,251 and £38,099 respectively show what has been 
spent during the year in maintenance of cars and fittings 
and lines and electrical equipment respectively, so that 
Liverpool, at any rato, is paying off capital, maintaining 
and renewing its undertaking, and keeping a reserve and 
depreciation account of substantial proportions out of 
revenue. The capital account shows loans of $1,666,402, 
over £200,000 of stock and debt having been cancelled, 
and the undertakers hold investments and liquid assets of 
half a million. Altogether, it must be admitted that the 
undertaking is in an excellent position, and has been 
thoroughly well engineered and organised. A cordial 
meed of praise is at the outset of this report given to 
the late general manager, Mr. C. R. Bellamy, whose death, 
as we recorded at the time, occurred quite unexpectedly 
last December. To that gentleman and to his colleagues 
is largely due the success of the Liverpool tramways. 


LONDON POWER SUPPLY. 


The Select Committee appointed by the House of 
Commons to consider the London County Council Electric 
Supply Bill, and also the general question of bulk supply 
in Greater London, has commenced its labours this week, 
under the chairmanship of Mr. Luke White. The magni- 
tude of the scheme drafted by Mr. A. L. C. Fell and Mr. 
J. H. Rider for the Council is reflected by the magnitude 
of the opposition against it. Amongst the opponents are 
the rival applicants for power to supply electricity in bulk, 
with one exception. This exception is the company called 
the Additional Electric Power Supply Company, who lost 
their locus standi in an attempt to get their Bill read a second 
time by the House of Commons. The experts of the other 
companies, with the advice of the many counsel employed, 
will be able to lay the case for the opposition most 
strongly before the committee. The result, whatever it may 
be, can only be arrived at after a considerable expenditure 
. of time, which must be most irksome to the members of 
the committees. Even after three days’ work we see 
evidence that certain members of the committee find 
certain arguments repeated by the opposing counsel to be 
à waste of time. They must remember, however, that 
this repetition of the same arguments was the very way 
in which the Administrative County of London Company’s 
Bill was defeated last year. We trust that this year a 
definite result may be arrived at, so as to avoid such an 
annual waste in promotion expenses as to seriously cripple 
that scheme which may be ultimately successful. The 
full details of the County Council scheme are being 
given by Mr. J. H. Rider as we go to press, and 
hence we cannot this week deal with the technical 
side of the question. The general evidence given 
by Mr. T. McKinnon Wood, and his cross-examina- 
tion, show that one great fault in the Bill is that 
the Council is not bound by it to give a supply to any 
authorised distributor. i 
amended, as otherwise it leaves the Council the sole arbi- 
trator as to whether certain areas shall have the benefit of 
bulk supply or not. In this case, as in that of other 
parliamentary undertakings, the granting of special powers 
must be on eondition that those powers are exercised. 
There has been a good deal of cross-examination, also, 
on the ground that Clause 35 of the Act would enable 
the Council to force authorised distributors to take bulk 
supply from them. This clause is framed to secure to 
the user of electrical energy the advantages which should 
result from a cheap power supply. The Board of Trade 
iş the arbitrator as to whether the existing charge for 


This we think will have to be 


power should be reduced, and in the — has to take 


notice of the terms upon which and the time within which- 
the Council would be willing and in a position to furnish a 
supply of electricity to the distributor in question. We 
feel sure that tbe Board of Trade may be relied upon to 
protect the authorised distributor in so doing. A condensed 
report of the proceedings of the committee will be found 
elsewhere in this issue. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the meeting of the Institution on Thursday, April 26, 
Mr. W. H. Patchell (senior vice-president) occupied the 
chair in the absence of Mr. J. Gavey. At the outset the 
Chairman alluded to the death of M. Curie, and moved a 
vote of condolence with the widow. This was formally — 
seconded by Mr. W. M. Mordey, and carried in silence. 

The Chairman next read the list of Council nominations 
for the election of Council and honorary officers for 1906-7, 
which was as follows : 


President.—Dr. R. T. Glazebrook, F.R.S.* 

Vice-Presidents.—Mr. F. Gil,* Mr. W. M. Mordey, Mr. 
W. H. Patchell, and Mr. C. P. Sparks.* 

Members of Council.—Mr. W. A. Chamen, Mr. W. Duddell, 
Mr. S. Evershed,* Mr. H. E. Harrison,* Mr. J. S. Highfield, 
Mr. H. Hirst, Colonel H. C. L. Holden, R.A., F.R.S., Mr. 
Walter Judd, Mr. Gisbert Kapp, Mr. J. E. Kingsbury,* Mr. 
C. H. Merz, Mr. M. O'Gorman,* Mr. G. W. Partridge,* Mr. 
A. A. C. Swinton,* and Mr. C. H. Wordingham. 

- Associate Members of Council.—Mr. Albert Campbell, Mr. T. 
Mather, F.R.S., and Mr. J. Hunter Gray.* 

Hon. a —Mr. F. C. Danvers and Mr. Sidney Sharp. 

Hon. Treasurer.—Mr. Robert Hammond. | 

The names markad with a * are those of gentlemen nominated 


.to fill vacancies in the Council in accordance with Article 45 of 
‘the articles of association. 


All the honorary officers, being 
eligible, are nominated for re-election. 


The following gentlemen were elected by ballot at the same 
meeting : 

Associate-Members.—H. G. Brown, 75, The Avenue, Ealing, 
W.; J. Ferguson, 28, West Sunniside, Sunderland; G. A. 
Roberts, Corporation Electricity Works, Doncaster ; E. Seddon, 
Corporation Electricity Works, Tucker-street, West Ham, E. 

The paper read was on "Long.Flame Arc Lamps," by 
Mr. Leonard Andrews, A.M.IC.E, but the discussion was 
adjourned till Thursday, May 10, when the meeting will 
be held in the room of the Soclety of Arts, John- street, 
Adelphi. 


CORRESPONDENCE, 


'* One man's word is no man’s word, 
Justice needs that both be heard." 


ELECTRICITY OR PETROL? 


SrR,—As one of the pioneers of the electric carriage 
industry In this country, may I be allowed the privilege of 
availing myself of your valuable space in replying to the 
letter from the editor of the Automotor Journal on this 
interesting subject.  . 

At the outset I may point out that the first paragraph 
in the letter elearly shows the standpoint from which he 
views the subject—viz. as a possible competitor to the 
petrol vehicle industry— but because reckless statements 
have recently been made as to the probable cost of main 
taining and running an electric 'bus, this is no excuse for 
equally reckless and unsubstantiated statements to be made 
regarding the upkeep of a battery of accumulators for an 
electric landaulette or brougham, which in his letter is put 
down at 6d. per mile run. 

The actual cost of maintaining and recharging a battery 
suitable for an electric brougham, ‘ where every advantage 
is taken of concentrated and collective management,” 
should not exceed 2d. per mile. I have run such batteries 
for à competing firm on very inefficient vehicles at 2d. a 
mile, and with a substantial profit. 

What the actual cost of the upkeep of the petrol "bus 
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really is remains to be proved. That the boom is good for 
the manufacturers is patent to everyone, but whether the 
petrol 'bus is to prove a boon to the shareholders remains 
to be seen. | 

As to the statements that hitherto all attempts to use 
elecoric accumulators even on tramlines have failed in this 
country, I do not kaow of any such attempt during the 
last ten years, and, considering how little accumulators 
have been understood aud the vast improvements made 
during this period in the details of their construction, I 
see no reason why not oaly should tramears be propelled 
by their own batteries, bu» that even a 'bus propelled by 
the same means eould be run with at least as much profit 
as its petrol competitor, and most certainly in both cases 
to the greater comfort in every conceivable way to the 
community at large. | 

The way in which many of the petrol 'ouses are run is, 
in my opinion, disgraceful, the daily increasing nofse and 
&mell will become intolerable, and I am confident that the 
electric 'bus will be hailed with delight by the population 
of this great city. That the public would hail with delight 
the advent of the electric 'bus goes without saying, but 
whether the manufacturers of the petrol "bus would be 
equally enthusiastic is another story.— Yours, etc, — 

B l CARL OPPERMANN, 

Camden Town, N.W., April 26. 


FUEL CALORIMETERS. 


Sig, — Referring to the fuel calorimeter described in the 
supplement to your present issue (p. 66), and attributed to 
Mr. C. R. Darling, I would say that I designed the same 


in 1897. The device gave very uniform results in the 


hands of different operators, and has several features of 
advantage over other forms not mentioned by your 
correspondent. 

The produets of combustion enter the water through 
minute nozzles made by raising cones on the metal foil with 
a centre punch, and piercing them with a needle. The gas 


leaves them in the form of bubbles lin. to lin. diameter, |. 


exposing to the water about 50 times the surface exposed 
by the large bubbles in the Thomson calorimeter, for 
instance. This results in a much more complete transfer of 
heat to the water. Particles of fuel or ash leaving the 
crucible by too rapid combustion fall on the bottom of the 
upper chamber, and do not enter the tube leading to 
the lower chamber. The bulk of glass and metal is kept 
as smallas possible by the form used so as to reduce the 
heat capacity of these parts, and the thin walls readily 
glve up their heat. | 

` An all-metal calorimeter could, of course, be made smaller, 
but the glass vessel rendering the combustion visible 
facilitates the regulation of the combustion. This, of course, 
is done by regulating the oxygen supply. . 

Your correspondent mentions that very little heat is lost, 
as the bulk of water used is large. If so much water be 
used that no. correction for radiation be necessary, the 
temperature rise will be too small to give accurate readings. 
The bulk of water should not be more than enough to 
surround and cover the internal parts, and radiation should 
be corrected for in the usual manner by observing the rate 
of change of temperature for a few minutes before and 
‘after the test, and taking the mean as a correction factor. 

In the original model I believe there were three feet to 
the device, by unscrewing which the bottom could be 
removed for cleaning. One rubber ring placed below the 
foot of the glass is sufficient. Two are shown in your 
eorrespondent's sketch. The design is not protected,— 
Yours, ete., E. B. WEDMORE. 


ELECTRIC STEAM WINDING IN COLLIERIES. 


SIR —lIn your last issue you published a letter from Mr. 
W. C. Mountain, dealing with some of the objections that 
had been put forward in the discussion of his paper on 
electrical winding engines at the Institution of Electrical 
Eagineers. In this letter Mr. Mountain also touches on 
the remarks which I made with regard to his statement as 
to the cost of winding at the Grand Hornu Mines, and he 


tries to explain the big mistake which he made in stating 


that the words, * These figures apply to the working of 
No. 7 shaft winder only,” led him to believe that the com- 
munication of the Electrical Company was a statement of 
costs incurred from the operation of one winding engine. 
To enable you to arrive at an independent jadgment as 
to whether the communication was of such a misleading 
nature as Mr. Mountain would make you believe, I have 
pleasure in sending you enclosed a copy of the pamphlet of 
which this calculation is an appendix, and I would refer 
you to the heading of this appendix, '* Working Costa per 
Kilowatt-Hour at the Power Station," and to the footnote. 
following this, which reads: ‘These figures apply to the 
working of No. 7 shaft winder only, and the daily output 
of the station will ultimately be raised to 24,000 kilowatt- 


hours when the second ventilator and the winders at shafts - 


Nos. 12 and 9 are running normally," ete. 
Mr. Mountain would further make you believe that this 


‘communication, which is really a calculation of the working 


costs at the power station, and which he takes as a calcula- 
tion of the working costs of winding engines, is utterly 


wrong, a8 ib does not take into account the interest and 


depreciation on the cost of the electric winder. This, of 
course, is the result of the same mistake explained above. 

Mr. Mountain is under a misapprehension if he thinks 
that I was attempting to put another figure against the 
figure which he put forward in his paper—namely, 
193 71d.—as the cost of 100 tons of coal wound. I merely 
maintained that, on the same basis as used by Mr. Mountain, 
which I know to be wrong, his figure of 193. 744. would 
work out at 63. 6d. I would not have attempted to put 
forward a figure of my own, as I do not think that a state- 
ment of the cost of 100 tons of coal wound will throw much 
light on the question contested.— Yours, ete., . 


- R. HERZFELD. 


THE MURRAY AUTOMATIC PRINTING TELEGRAPH 
| | SYSTEM, E 


The Murray automatic page printing telegraph system 
has now been installed between St. Petersburg and Moscow, 
The inventor, Mr. Donald Murray, who has recently 
returned from Russia, states that some remarkably suc- 
cessful trials of his system have been carried out on long 
Russian telegraph lines, Oa Feb. 25, 1906, a telegraphic 
loop line was made up as follows: St. Petersburg-Moscow- 
Smolensk. Vitebsk-St. Petersburg. The loop was triangular 
in shape, and the length of the line was 1,106 miles 
(1,770 km). The wire was 5mm. fron (about :600lb, 
8°88 ohms per mile) and there were two Wheatstone 
repeating stations, one at Moscow and one at Vitebsk, 
The Wheatstone automatic system (using the Morse alpha- 
bet) got 55 words per minute perfectly, but failed at 60 
words per minute. The Murray system (using the Baudot 
alphabet), under exactly the same conditions, got 90 words 


per minute perfectly, but failed at 100 words per minute. 


Oa Feb. 24, 1906, the following loop was made up: St. 
Petersburg-Y aroslavl-Kazan-Moseow-St. Petersburg—a dis- 
tance of 1,926 miles (3,082 km.), 5mm. iron wire (600lb. 
per mile), with repeating stations at Yaroslavl, Kazan, and 
Moscow. The speeds obtained were indefinite, as one of 
the sections was not in good condition. The Wheatstone 
got about 35 to 40 words a minute, and at times a little 
higher. The Murray system got 56 words per minute, and 
10 messages were transmitted and printed. They were 
found to contain two wrong lebters—a remarkably good 
result considering the condition of part of the line, This. is 
the first time on record that a printing telegraph has 
worked over such a distance as 1900 miles, even of copper 
wire, and in this case the wire was iron. à 

On Feb. 25, 1906, à trial was made of a loop without a 
repeater from St. Petersburg to Moscow and back, 800 
miles (1,280 km.) 5mm. iron wire, about 7,100 ohms ia the 
line and 800 ohms in the receiving relay, battery 140 volts, 
and arriving current 13 milliamperes. The maximum speed 
of the Wheatstone (Morse alphabet) was 25 words per 
minute. The Murray system (Baudot alphabet) under 
exactly the same conditions got 65 words per minute easily 
and perfectly. Ten messages were transmitted and printed 
without an error, On March 9, 1906, a trial of the Murray 
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system was made from Berlin to St. Petersburg direct 
without a repeater. The length of this line is about 1,080 
miles (1,728 km). From St. Petersburg to Eydtkuhnen 
on the German frontier the line consists of 600 miles of 
5mm, iron wire, and from Eydtkuhnen to Berlin 480 miles 
of 3mm. copper wire (4°37 ohms per mile) The total 
resistance of the line was 7,425 ohms, The trial was from 
8 30 to 9 50 a.m. (Berlin time). Berlin tested the wire and 
reported that it was “ not clean " (nicht rein) and wet snow 
was falling in St, Petersburg, where there was a thaw. 
After a few experiments a speed of 70 words per minute 
was reached perfectly with the Murray system on this line, 
the German typewriter sentence containing all the letters 
of the alphabet, “Kaufen Sie jede Woche vier gute buqueme 
Pelz3 xy 1254567890 " being transmitted and received over 
and over again perfectly for about 10 minutes, Traffic 
requirements did not permit of further experiments, but it 
is probable that by the use of a shunted condenser and 
increased battery power the speed might have been raised 
up to 80 or 90 words per minute. The highly favourable 
results obtained with the Murray system during these 
trlals are explained by the inventor as belng chiefly due to 
the employment of the Baudot alphabet, which is shorter 
than the Morse in the ratio of 5 to 8 It may also 


be mentioned that the inductive interference from neigh- 


bouring wires was very severe on these long lines, and was 
an important factor in limiting the speeds obtained. The 
Wheatstone apparatus was well adjusted by skilful 
mechanics, and the results were as good as could be 
expected from it under the conditions. Special artifices 
such as shunted condensers were not employed. 

= Mr, Murray adds that, whatever truth there may be in 
the newspaper reports about other departments of the 
Russian Government, the Russian telegraph service appears 
to be efficiently managed. Both in St. Petersburg and 
Moscow he found the head telegraph offices up-to-date and 
well equipped and arranged, and the officials hard-working, 
capable, and well instructed, The volume of messages 
handled in Russia is far less than in Great Britain, about 
20 millions as against 90 millions per annum ; but, on tho 
other hand, the territory served by the Russian telegraphs 
is vastly greater, and the enormous Russian distances and 
the Arctic winters have introduced special technical diffi- 
culties which have been surmounted in a way that would 
do credit even to American telegraphic enterprise. There 
is a general demand on the part of the publle for an exten- 
sion of postal and telegraphic facilities, and there are hopes 
that the newly-elected Gosudarstvennala Duma, or 


Imperial Parliament, will recommend the appropriation of 


sufficient funds to enable these increased facilities to be 
provided. Meanwhile the Russian Post and Telegraph 
Department has made the best use of the means at ite 
disposal, and succeeds in bringing in a very large annual 
profit to the State. | 

For working over moderate distances the Hughes is 
employed, and nearly all the long-distance circuits are 
equipped with the Wheatstone automatie, the received tape 
being handed to typewriter girls for tranrcription, a con- 
siderable number of typewriters being used for this purpose 
both in the St. Petersburg and Moscow telegraph offices. 
Nearly all the telegraph wires are 5mm. iron (about 600)b, 
per mile) and this fact, combined with the colossal dis- 
tances, renders the use of an automatic system such as the 
Wheatstone inevitable. There are about 16 Wheatstone 
circuits in Russia—amongst others, St. Petersburg to Rostov, 
1,100 miles and two repeaters ; Kazan to Omsk, 1,000 miles 
and one repeater ; Omsk to Irkutsk, 1,200 miles and two 


repeaters ; St. Petersburg to Odessa, 1,000 miles and two. 


repeaters. From Irkutsk to Viadivostock is, roughly, about 
1,800 miles, and from St. Petersburg to Viadivostock about 
5,000 miles. The longest Wheatstone circuit in Russia is 
the special wire from St. Petersburg to Irkutsk, on Lake 
Baikal. This is 6mm. iron wire (about 800lb. per mile), 
and the length of the circuit is about 3,800 miles, with six 
repeater stations. Pekin is, roughly, about 1,000 miles 
from Irkutsk, and on one occasion the experiment was made 
of working through direct from St. Petersburg to Pekin. 
A speed of 30 words per minute was reached quite clearly, 
a noteworthy achievement considering that the line consists 
of over 4,500 miles of iron wire. 


When Mr, Murray arrived in Russia the great postal 
and telegraph strike was over and normal conditions had 
been re-established, but in Moscow the Telegraph Depart- 
ment was still hampered to some extent by the destruction 
of its city wires during the riots last year. The strikers 
tore down the telegraph lines in all directions, and in 
various quarters of the city telegraph poles could be seen 
with a tangle of wires still clinging to them. The incon- 
venience caused by the destruction of the Moscow wires 
was serious, because Moscow is a great telegraph centre 
from which wires radiate all over Russia, Temporary 
lines have been erected, but the Government is not going 
to be caught again in this way, and arrangements are 
being made for putting city wires underground in cables. 

The Marray automatic printing telegraph system has 
now been working for about two years between Edinburgh 
and London, and a complete duplex installation is being 
constructed for London-Dublin. The system has also been 
working for more than a year between Hamburg and 
Berlin, and it is now working between St. Petersburg 
and Moscow. The Indian Telegraph Department has 
ordered a complete duplex equipment for use between 
Calcutta and Bombay, a distance of 1,200 miles, and. the 
Austrian Administration is having an experimental set 
constructed for trial batween Vienna and Prague. When 
sets have been installed between London and Berlin and 
between Berlin and Ss. Petersburg, it will be possible 
(owing to the power of retransmitting messages auto- 
matically from the received Murray tape) for any of the 
cities—Edinburgh, Dablin, London, Berlin, Hamburg, 
Ss. Petersburg, and Moscow (and by-and-bye Vienna)— 
to exchange telegrams with each other automatically 
without disturbing the local traffic between any two of 
these cities. | 


THE THEORY OF SHOP METHODS OF TESTING 
SINGLE AND POLYPHASE TRANSFORMERS. 
| BY J, W. ROGERS. 


As an introduction to this subject, a brief review of a 
few elementary facts connected with the working of, and 
also the losses occurring in, a transformer, may not be out 
of place. | | 

When the primary winding of a transformer is connected 
to a supply of alternating current, with its secondary on 
open circuit, the primary will act simply as a choking coil 
having a large self-induction. Under these conditions the 
primary current will be very small, as its induced E.M.F. 
will be almost equal to that impressed ; also, the current 
taken will be just sufficient to magnetise the core, its 
value being between 2 and 3 per cent. of *the fullload 
current in the case of well-designed transformers. 

The primary current taken by a transformer when its 
secondary is on open circuit is made up of two somponents— 
viz, the magnetising component which is wattless, and 
90deg. behind the. impressed voltage as regards its phase ; 
and the energy component which is in phase with the 
impressed voltage, and supplies the loss due to hysteresis 
and eddy currents. If C, = wattless magnetising current 
and C? = energy current, the resultant no-load current 


C= / C4? + C, as there is a phase difference of 90deg. 
between the two components. When the secondary is 
closed through a resistance, the resultant current will pro- 
duce a magnetising force in the core which will tend to 
neutralise the magnetism due to the primary current, and 
this will have the effect of decreasing the induced EM F. 
in the primary, thereby increasing the current. When 
the secondary is supplying a non-inductive load, the 
secondary current will be in phase with the E.M F. The 
voltage drop In a transformer depends to a great extent on 
the nature of the load. | 

With constant primary E.M.F. the secondary voltage 
falls as the load increases, due to the ohmic and reactive 
drop in both windings. When the secondary is loaded on 
a liquid resistance, iù will be found that the pressure will 
increase with the load current, this effect being due to 
capacity. As the ohmic resistance of a transformer is 
always less than its reactance, the drop in voltage will 
increase with a decrease in the power factor. It will, 
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I 
therefore, be seen that the voltage drop is à maximum on 


inductive loads and a minimum on loads having capacity. 
Another factor which tends to increase the voltage drop 
in a transformer is magnetic leakage, and as this quantity 
increases with the load on the secondary, the ratio between 
the primary and secondary voltages when the secondary 1s 
supplying full load will not be the same as when it is on 
open circuit. This increase in the leakage magnetism is, 
therefore, of great importance when considering the 
secondary drop. To determine the leakage drop at full 
load, it is first necessary to find the value of the back 
E M.F. due to leakage, and this may be obtained in the 
following manner. Put full-load current on the secondary 
by short-circuiting the winding and sending the full-load 
current, C, through the primary. Suppose the primary or 
impedance volts required to be impressed to cause the full- 
load current, C, to flow — V,, also the volts necessary to 
overcome the resistance of both windings=V,. Then the 


back E.M.F. E,= VV,?-—V,2. In an actual caso it was 
found that primary amperes C=3, impedance volts = 49, 


and true watts=108. Now 108 watts represenis the 
copper loss in both windings, therefore the volts necessary 


ap = 36 volts, which 


represents that part of the voltage in phase with the 
current. The leakage component of the impressed voltage 
equals ./49?-—36?=33'2 volts, it being at right angles to 
the ohmic component. As a general rule, the percentage 
drop in volts due to leakage is independent of the frequency, 
but is inversely proportional to the secondary voltage. 

The energy lost in the transformer core is due to 
hysteresis and eddy currents. The hysteresis loss remains 
constant for a given R.M.S. value of the applied EMF, 
but varies if its wave constant is altered. The core loss 
decreases with a rise in temperature, due to the fact that 
the resistance of the iron circuit will be increased, thus 
causing a reduction in the eddy-current loss. A rise in 
temperature will also have the effect of reducing the 
magnebising current, which will in turn result in a smaller 
drop due to leakage. The iron loss in a transformer repre- 
sents the power required to magnetise the core sufficiently 


to overcome their ohmic resistance = 


to generate the normal secondary voltage, and is constant 
at all loads for a given voltage, but varies inversely with 
the frequency of the impressed voltage. It is also affected 
by the wave-form of the impressed voltage, a peaked wave- 
form of E.M.F. giving a smaller iron loss than a flat-topped 
wave, 

The tests generally carried out on transformers are those 
of (1) iron loss, (2) copper loss, (3) ratio, (4) regulation, 
(5) temperature, (6) insulation. 

Iron Loss Test —The iron loss is found by measuring the 
true watts supplied to the low-tension side of the trans- 
former (with the primary on open circuit) at normal voltage 
and frequency. — | 

Copper Loss Test.—The copper loss varies as the square 
of the current, and increases with a rise in temperature. 
It is measured by short-circuiting the low-tension winding 
and sending the full-load current through the primary, and 
the voltage required to do this will represent the impedance 
volts, which depend upon the siz3 of the transformer and 
the amount of reactive iron it contains, 


As is well known, 
the watts representing the copper loss 


when measured in 


this manner do nob include the loss due to hysteresis and 
eddy currents in the core, owing to the fact that the 
induction in the core is just sufficient to generate the 
voltage in the secondary necessary to overcome its ohmic 
resistance. | d | | 

hatio Test. —This is carried out by applying a voltage of 
so many volts per turn to the high-tension winding, and 
taking voltmeter readings on the low-tension side. The 
ratio of the voltages as measured across both windings 
should check with the ratio of the actual number of turns. 

liegulation Test —The regulation of & transformer repre- 
sents the percentage difference between the no-load and 
full-load secondary voltages, with a constant voltage across 
the primary winding. It is usual to make regulation testa 
for loads having various power factors, the percentage drop 
being a maximum when the transformer is working on 
Induetive loads. | 

Temperature Test—This test is of great importance, as on- 
it depends, to a. great extent, the rating of a transformer, 
The temperature rise is not a measure of tho heat gene- 
rated, but serves more as a guide to the amount of cooling 
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surface present to allow the heat generated to escape: 
Consequently, the efficiency and temperature rise of a 
transformer are quite Independent quantities—that is to 
say, à transformer may show a high temperature rise aud 
at the same time havea high efficiency. In the case of 
transformers of small output, the temperature tests are 
carried out by running the transformers on dead load, such 
as a rack or bank of lamps. When carrying out a tempera- 
ture run on large transformers, however, 16 is necessary to 
resort to loading-back or loss-supply tests. $e 

Methods of carrying out fullload tests on both. single 
and polyphase transformers under different conditions will 
now be described. For the sake of convenience and safety 
in working, it is usual to arrange the connections so that all 
measurements and control of the load may be carried out 
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on the low-tension side of the transformers, and with one 


or two exceptions it is always possible to do this. 

In Fig. 1 is shown a diagram of connections for one 
transformer loaded on two other transformers of equal 
output in parallel, having their low-tension windings on 
rack load, the secondary of the transformer to be tested 
being supplied with its normal current and voltage. The 
diagram in Fig. 2 shows connections for running three 
similar transformers on full load at normal voltage. In 
Fig. 3 is shown the connections for a loading-back test on 
two transformers of equal voltage and output, an auxiliary 
transformer being used as the loss supplier. When employ- 
ing loading-back methods, two separate sources of alter- 
nating current are necessary—one source supplying the 
primary and secondary copper loss, and the other source. 
the iron loss. As a rule, the auxiliary transformer supplies 
the copper loss, the core loss being supplied by exciting 
the secondary winding at its normal voltage, The core 
will then be fully magnetised, the actual power expended 
being that necessary to supply the losses in both trans- 


formers. ae 
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In cases where the low-tension current of a transformer 
is large and inconvenient to handle, this difficulty may be 
overcome by employing the method shown by the diagram 
of connections in Fig. 4. In this method the full-load 
primary current at the impedance voltage of the trans- 
former is supplied to the high-tension winding by the 
auxiliary transformer, the low-tension side being magnetized 
at its normal voltage. 
represented by Fig. 5 the current is stepped down from the 
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secondary, but in the case represented by Fig. 4 the 
current is stepped up from the primary. The method shown 


in Fig. 4 ls one in which iv is impossible to avoid the 
danger of carrying out measurements on the high-tension 


side, as it will be at once apparent that there will be a high 


difference of potential (equal to the primary voltage of the 
transformer on test) between the low-tension winding of 
the auxiliary transformer (including all switches, ete , in its 
elreult) and earth, when the magnetising volts are put 


across the low-tension side of the transformer under test. 
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A diagram of connections for running two sets of two 
transformers loaded back to back is shown in Fig. 5. With 
this arrangement it is necessary to magnetise on two low- 
tension windings in series, the magnetising volts being 
equal to double the normal low-tension voltage of one 
transformer. If, however, the high-tension windings are 
put in parallel by connecting A to A! and B to Bi, it will 


only be necessary to magnetise on one low-tension winding. 


A method of running six similar transformers on full 
load in three sets of two back to back, in parallel, is shown 
by the diagram of connections in Fig. 6. In this case the 
magnetising volts will be equal to the normal low-tension 


voltage of one transformer x 3. 
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In Fig. 7 is shown a method of running three 
transformers, two being on full load, back to back, 
and the third on copper loss, the voltage across the 
low-tension winding of the third transformer being just 
sufficient to circulate the normal secondary current. 


(To be continued ) 


WEST HAM LOCAL GOVERNMENT BOARD INQUIRY. 


Last week Mr. H. Ross Hooper, M.LCE, proceeded 
with the inquiry on behalf of the Local Government Board 
Into the application of the West Ham Council to borrow 


It will be seen that in the method 


£62,000 for the extension of their electricity works. We 
have had many complaints to make of the inquiries held 
by this expert, but in the West Ham case we warmly — 
commend the line taken, and are pleased to see that the 
inquiry has been adjourned sine die. The object of the 
adjournment is to enable the West Ham Corporation to 
look into and understand their accounts, of which there 
seems to be much need. We should like to print the whole 
cf the report of the inquiry, but, unfortunately, our space 
is limited, and we can only give some typical examples of 
the loose way in which the finance of the undertaking has 
been carried out. It must be remembered in reading these 
that the present electrical engineer, Mr. A. H. Seabrook, has 
only held office for a few months, and hence hasnot had timeto: 
make himself thoroughly conversant with the financial history 
of the undertaking. It will be remembered that at West 
Ham the orlginal station has been abandoned, and all the 
machinery in it which is still utilisable has been moved 
into the new works on the River Lea. The inspector cross 
examined Mr. Ssabrook as to whether the present applicae 
tion covered any plant for which money has been asked 
under previous loans, and he was not aware that this 
was so, The inspector then said that in the former loan 
which was applied for, amounting to £256,689, the Board 
made a deduction of £18,229. That was on Jan, 19, 1903. 
That is to say, the application was reduced by £18,229, as 
that sum represented the capital which would be superseded, 
or, rather, the revenue-earning capacity of the plant and 
buildings which had been purchased by that amount then 
outstanding had ceased.- He asked what had been 
done with respect to this £18,000, and the net 
result of the cross-examination of the borough treasurer 
was that they had made no provision for this out 
of revenue, as they are pledged to do under the 
regulations of the Local Government Board. In other 
words, the assets represented by this £18,000 are 
no longer of service, but the item still stands in the 
accounts. The electrical engineer was then examined as 
to new generating plant required, and the records of the 
previous inquiry showed that powers to raise loans had 
been then granted for a certain portion of the machinery 
now proposed to be purchased. One item alone of £9,766 
for machinery was passed in 1902, and is now being 
reapplied for. Another item was £9,625 for five boilers 
and mechanical stokers. On the records of the previous 
inguiry it was shown that four of these boilers were 
included in the loan then authorised, but they have not 
been delivered or paid for. The Inspector rightly asked 
how the money authorised with regard to these boilers has 
been used. There are a number of items in the excess 
expenditure for which a loan is now sought, but the 
money authorised for the boilers must have been spent on 
something else. The inspector asked at what respective 
dates the old loans were exhausted, but could get no satis- 
factory answer from the borough treasurer. Owing to the 
inability of the borough officials to answer the question of 
the inspector, the inquiry had to be adjourned as above . 
mentioned. The question of depreciation was, however, 
gone into, and the borough treasurer gave the following net 
results of the electricity undertaking to March, 1905 : to 
March, 1899 (three months' supply), net deficiency, £1,124. 
53. lid.; year ending March, 1900, net profit, £196. 
ls. 1d. ; March, 1901, net deficiency, £2,491, 19s. 1d.; 
March, 1902, net profit, £1,125. 4s. 11d. ; March, 1903, net 
profit, £1,624, 6s. 4d. ; March, 1904, net deficiency, $5,788. 
6s. 10d. ; March, 1905, net deficiency, £747. 10s. The total 
result was a net deficiency up to date of £5,206. 93. 6d, 
The inspector said that the net deficiency charged to the 
general district fund is £6,458, and there is a further 
deficiency in March, so that there has altogether been 
charged to the rates £7,200, and asked what depreciation 
fund they had. The borough treasurer explained that some 
£2,000 was set aside for a reserve fund in the years when 
a profit was made. The inspector held that this had been 
practically obtained from the rates, and that there was still 
the £18,000 to be dealt with, due to the removing of the 
generating station. When the adjourned inquiry takes 
place there should be some interesting figures given, and 
we trust that the net result will be the carrying on of the 
West Ham undertaking on more business-like lines, 
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PARLIAMENTARY INTELLIGENCE. 


London County Council (Electric Supply) Bill. 


A Select: Committee. of the House of Commons met on 
Tuesday, May 1, to consider this Bill. Mr. Luke White 
presided, and the members of the committee present were 
Mr. Richard Bell Mr. Chance, Mr. J H Danoean, Sir 
Francis Lowe, Mr. Joseph Nolan, Mr. Houry Norman, Mr. 
James Parker, and Mr. Watson Rutherford. The Bill, on 
passiog its second reading before the House rf Commons, 
was referred to committee, “with a locus standi to all who 
hid petitioned agalnst it." | m 

Mr. Freeman, K C, Mr. Lewls Coward, K.C., and Mr. 
Clode appeared for the London County Council. There 
are opposing parties to the number of more than 60, and 
they include: the Corporation of Londor, several metro- 
politan borough councils, county, urban, and district 
councils, electric supply companies, gas companies, railway 
companies, the Sarrey Docks Company, the London 
Hydraulic Power Company, the Metropolitan Water Board, 
and the promoters of the Administrative County of London 
Electric Power Bill. Many of the petitioners are repre- 
sented by counsel; but, as was explained by Mr. Balfour 
Browne, K.C, in order to save time, the opposing parties 
had formed groups, and witnesses would be called from 
various companies, and through these the grounds of 
opposition would be presented, a separate case being put 
forward where it appeared desirable. 

Mr. FREEMAN, K.C., said the Bill was to confer powers 
on the London County Council with respect to the supply 
of energy, in the administrative county of London and 
neighbouring places. The intention was, in the first place, 
to supply. electrical energy in bulk to authorised dis- 
tributors, local authorities, and companies authorised under 
Acts or provisional orders, but not to supply to any 
individual consumers within the area of any authority 
except with the consent of the authorised distributors. 
Neither local authority nor company would be under any 
obligation to take a supply from the Council; it was a 
purely permissive Bill. In the second place, the Council 
asked for power to supply in bulk within the area set out 
in the Bill to any Government department, railway or tram- 
way, canal; dock, or waterworks, where any such undertaking 
was situated within the area of more than one authorised 
distributor. Such distributors had no power to supply 
outside their area, and the only competition in which 
the Council would engage would be with certain companies 
authorised to supply in London and in districts around. 
. The Council had exceptional advantages for the supply 
with a large generating station at Greenwich, with the 
benefits of cheap coal conveyance, and ample water for 
condensing, and the scheme proposed further provision of 
this kind at Battersea. The promoters felt that it would 
be very unjast after allowing existing authorities to expend 
their capital for the Council to enter into competition, 
and not even if the Council could supply ab a lower rate 
did the Council wish to invoke the authority of the Board 
. Of Trade to enter into competition with an authorised 
distributor ; but as a corollary to the power to supply 
local distributors in bulk the Council asked for power, 
under Clause 36, to bring about a revision of prices 
charged by authorised distributors every five years, if 
the Board of Trade. should find upon inquiry that 
the prices were too high. Capital to the amount of 
£18,500,000 had been expended by the existing autho- 
rities and companies distribating, and the total generating 
capacity was something over 180,000 kw., and the maxi- 
mum load demand was 113,000 kw. The difference 
represented plant to the capacity of 67,000 kw., to ba 
kept in reserve to meet accidents and to provide for 
renovation and repair. With a large number of generating 
stations a considerable amount of plant would remain idle, 
but from the two stations of the County Council a local 
authority or an authorised distributor would ba able to rely 
on à supply for reserve. The scheme proposes to spend 
£2,570,000 in providing a generating station at Battersea, 
and also transmission units, Those transmission units are 
proposed to take 21 centres in the Metropolis and eight 
centres in the districts outside. The Battersea station will 


be ready by 1909. Until that is ready, the Greenwich 
plant which is not required for the tramways will be used 
for supplying bulk. In 1908 there will be released at 
Greenwich for supplying bulk, 10,000 kw. ; in 1909, from 
Greenwich and from part of Battersea, there shall be 
36,000 kw. ; in 1911, when a large portion from Battersea 
comes in, 50,000 kw.; and in 1913, from Battersea, leaving 
Greenwich then entirely for tramways, 60,000 kw. Turn- 
ing to the question of that supply being required, it 
is found that the demand on the authorised distributors 
has risen from 52,000,000 units, which was the output in 
1900, to 164,000,000 units in 1905, which is an increase of 
216 ‘per cent. The load factor has correspondingly im- 
proved, and there is every reason to believe that these 
amounts will be substantially increased in the near future, 
The increase in the maximum demand in the cases of local 
authorities in 1905 having been 316 per cent., and basing 
the estimate upon the same rate of increase during the last 
five years, viz ,—113 per cent.—that would give in 1911 an 
increase in demand of units of upwards of 390,000,000, and 
if only one-third of that increased demand was taken by 
the County Council, without assuming in a single case the 
local authority takes its sapply from the County Council, 
then the amount the County Céuncil had set free for 
delivering would be required and would be absorbed. 
With regard to the price to be charged, supposing a manu- 
facturer took for six hours for a working day, he would 
get a supply for ‘81d. ; supposing he took it for eight hours, 
he would get it at ‘67d. That is the price at which 


the supply will be. over to the distributor, at 
his works. The cost of generation in the case 
of companies was £51 per kilowatt and : with 


local authorities £42, but the estimated cost of pro- 


duction by the County Council at their Battersea station 
would be £15, and adding the cost of transmission, £30 
per kilowatt. For every £100 spent by a local authority 
with their generating plant the London County Council 
could do the same thing for £66, The actual price to con- 
sumera would depend on the amount taken, and would 
include a fixed charge of £5. 12s. per kilowatt. The charge 
according to kllowatts actually used would be ‘2d. per unit 
actually delivered. For three hours the price would be 
1d. per unit, for 44 hours $d., for eight hours 4d., and for 
151 hours 2d, prices far below those now charged. 7 

Mr. T. McKinnon Woon, M.P., then gave evidence. In 
answer to Mr. Balfour Browne, K.C., on behalf of opposing 
companies, he said the Council had followed expert advice 
in going outside the county of London, and of the 587 
square miles in the area proposed by the Bill the larger 
part was outside. In that outside area the Council would 
be, if the Bill passed, in the position of a statutory com- 
pany, but free from the condition of purchase by a local 
authority. Expenditure upon the scheme would be some- 
thing like £355,000 in 1907, £545,000 in 1908, £449,000 in 
1909, The Council would certainly go on with the scheme 
in anticlpation of customers, but, of course, there was not 
more assurance of success than attended any commercial 
undertaking. | 

Sir R, Litter, who cross-examined on behalf of the 
Corporation of London, quoted the oplnion of Lord Welby 
in opposition to the scheme. ON P 

The WITNESS said that, admitting that the City occupied 
an exceptional position in being able to obtain control of 
the supply of electricity in the City in 1913, that there 
were no large manufacturing industries in its area, and that 
as contributing one-eighth to the London County Council 
rate revenue it would bear a proportionate share of the loss 
should the scheme prove a failure, he objected to the 
exemption of the City. | 


By Mr. Blennerhassett, K.C. (for the Westminster 


City Council): He knew that the borough councils who 


voted at the conference on behalf of the County Council 
taking powers represented only a half, or less than a half, 
of the rateable value of London, but the industrial parts of 
London were in favour of the scheme being promoted by 
the London County Council. ! | | 

Witness further stated that it was not the question of 
making a profit which was the first consideration. The 
principal thing was to have a cheap supply. 

The committee again adjourned. 
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London County Council (Tramways and 
Improvements) Bill. 


The Committee of the House of Commons cf which Sir 
Lewis McIver is chairman, continued consideration of this 
Bill on Thursday, 26th ult. 

Mr. E. HARPER, statistical officer to the London County 
Council, submitted a series of tables to show the amount 
of traffic to and from Westminster and  Blackfrlars 
Bridges, and on the route of the proposed tramway 
extension. 

Mr. FELL, tramway manager to the London County 
Counci), said it was of the greatest importance to get rid 
of the terminus in Westminster Bridge.road, and to sub- 
stitute the circular route over the bridges. For this latter 
service the larger double-deck cars would be used, and 
from important centres in the south single-deck cars 
would be run through the subwsy connecting with the 
northern system, probably at Islington. From West- 
minster Bridge to the Angel, Islington, a car would run 
in 17 minutes, and a horse omnibus would occupy 33 
minutes in the journey. He was satisfied by the statistics 
collected that there would be a large traffic if the tramway 
were projected over the bridges. Ho estimated, upon a 
minute service, the earnings at 1s. per car mile and the 
working expenses at less than 7d. per mile, the takings at 
£46,000, the working expenses at £27,000, leaving a gross 
profit of £19,000 a year to meet debt charges. This 
included the cars on the Embankment, but not in the 
subway. He estimated that by avoiding the waiting at 
the termini £4,000 a year would be saved and £1,000 in 
the wages account. So far where motor omnibuses had 
been running on tramway routes the receipts had not been 
affected. It was proposed to make the fare a halfpenny 
from Westminster or Blackfriars to the subway. 

Evidence in support of the Bill was given by the Mayors 
of St. Pancras and Lambeth. 

Mr. Lewis Cowarp, K.C., in representing the case of 
practically all the omnibus owners of London, said it 
appeared that with a rapid succession of cars the Council 
were to have a monopoly of one side of the bridge. Last 
year the scheme passed the committee on the assump'ion 
that there would bs space for four lines of ordinary traffic, 
but it was now admitted that the width would be 26ft. 10in,, 
the police evidence being that 38fb. would be required as a 
minimum. London traffic was in a state of transition, motors 
were rapidly taking the place of horse omnibuses and were 
competing with tramcare, and omnibus owners felt very 
strongly the injastice of giving the Council a monopoly of 
a considerable width of the roadway on the bridge, the 
Council being able to work at a loss, having the rates to 
fall back upon. The proposed extension would give no 
better facilities than the motor omnibuses offered. The 
financial basis of the scheme was unsound, and might 
ultimately entail heavy loss to the rates. 

Evidence was then called in support of the statement. 

Superintendent BEARD gave evidence in reply to ques- 
tions from the Chairman, in which he said that 36f6. 10in. 
would be narrow for four lines of traffic, and the crossing 
of cars would create difficulties. Still, the police would be 
able to regulate the traffic provided that cars did not stop 
within, say, 200 yards of the bridge, and if on race days, the 
opening of Parliament, and other special occasions the Chief 
Commissioner had authority to suspend the tramoar traffic 
over the bridge at certain hours. 

Evidence was heard on Monday in favour of Tramway 
No. 10 and connections : 

Mr. ERSKINE PoLLock, K.C., said the proposed exten- 
sion would afford a continuous tramway from West Ham 
to the City, the Council of West Ham being prepared to 
join up their system at Barking Bridge. Ia order to give 
a width of 94ft. on either side of the tramway it was pro- 
posed to reduce the footway from 6ft. to 3ft. along the 
dock wall in Hast India-road. The estimated cost was 
£30,000 ; a slight road widening would cost £3,800, and 
some short lengths of line for access to car-3sheds were 
estimated to cost £9,060, 

Evidence in support of these proposals was given by Mr. 
M. Fitzmaurice, chief engineer to the Council; Mr. Fell, 
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tramway manager; Mr. Harper, statistical officer; and 
Mr. A. Young, valuer. 


The proposal was opposed Ly the London aud East 


India Dock Co , and Mr. Sydney Holland, deputy chairman 
of the company, gave evidence. 


The committee adjourned, 
Oa Wednesday the committee resumed consideration of 


the proposal to construct a tramway from Kilburn Priory 
to the Marble Arch. 


Mr. A. L C FELL chief tramways officer to the County 
Council, sald it was proposed to run an average two 
minutes’ service from the Marble Arch to Cricklewood at 
a fare of 2d, as against the fare of 51. charged by the 
omnibuses. There would also be workmen’s fares on certain 
CATS, 

Ia reply to questions in cross-examination, the witness 
said the Council had not yet decided upon the system of 
electric traction to be adopted on their portion of the tram- 
way. The overhead system was to be used on the Middlesex 
portion, and the London County Council could adopt that 
system along the Edgware road sutj3cb to the approval of 
the Board of Trace. It was a fact that one of the reasons 
why the local authorities represented before the committee 
were opposing the tramway was that they objected to the 
overhead system in London, If these local authoriiies 
refused their sanction, the County Council would be bound 
to adopt the conduit system or some other system to ba 
approved by them and the Board of Trade. | 

The CHAIRMAN : I do not think this committee will sanc- 
tion the use, in the heart of London, of overhead wires. 
That is settled so far as we are concerned. 

The WITNESS added that, if the two systems of traction 
were adopted on the tramway, it was quite possible for a 
car to pass from the one to the other with a delay of not 
more than 10 or 15 seconds, Thi: was now being done in 
Paris and at Bournemouth, The energy for the tramway 
would be supplied from Greenwich. 


The committee adjourned. 


Corporation of London (Blackfriars and other 
Bridges) Bill. 


A committee cf the House of Commons (Sir Lewis M'Iver 
presiding) dealt on Monday with the Bill promoted by the 
City Corporation, in which the main proposal is for a 
widening of Blackfriars Bridge, with a view to the core 
tinuation thereon of a tramway to connect the South 
London lines with the Embankment extension proposed in 
the London County Council Bill. 

Sir R. LITTLER, K C. (for the Corporation), explained 
that the tramway would come close to the upper side of the 
bridge, as near as possible to the footway, and then turn on 
to the Embankment, hugging the corner with the least 
possible interference with the vehicular traffic. The tram? 
way on the bridge would remain the property of the Cor? 
poration, and the terms upon which the London County 
Council would run cars over it would bə the subject of 
agreement, 

Mr. ALGAR, chairman of the Bridge House Estates Com- 
mittee of the Corporation, said the estimated cost of 
construction was about £230,000. 

Sir BENJAMIN BAKER said that widening by 30ft. would: 
allow for six lines of trafis, apart from the tramway lines. 
Experience led him to propose the carrying out of the: 
foundation work by caissons and the compressed-air 
system. 

The committee conferred in private, and the CHAIRMAN: 
sald the committee found themselves unable to arrive at a- 
decision upon the bridges and Embankment portion of the 
County Council Bill until they had had a fall financial! 
statement in relation to the tramway accounts of the 
London County Council to be put forward in any way 
the Council thought best. With regard to the Corporation 
Bill, the committee found the preamble proved, under- 


standing that it was the intention to keep the upper 
footway on the Tower Bridge in working order, so that: 
| it might be used should there be any hitch in the machinery 
working the lower roadway. 
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The Telephone Agreement. 


A parliamentary paper has been issued containing an inden- 
ture supplemental to the agreement of Feb. 2, 1905, between 
the Postmaster-General and the National Telephone Com- 
pany. Is supplies an article in substitution of Article 4 of 
the principal indenture. The new article states, among other 
things, that the value on Dec. 31, 1911, of all plant, laud, 
buildings, stores, and furniture purchased by the Post- 
master-General shall be the then value of these buildings, 
stores, etc, having regard to their suitability for the 
purposes of the telephone service. — — 


New Bill. 


Ir the House of Commons on Monday last, Mr. Lloyd- 
George presented a Bill to continue and amend the Light 
Railways Act, 1896, which was read the first time. 


LEGAL INTELLIGENCE. 


DAMAGES FOR A TRAMCAR PASSENGER. 


At Manchester Assizes, on Saturday, April 28, before Mr. Justice 
Bray and a special jary, the Bolton Oorporation were sued by Mr. 
James Wood for damsges for personal injury. 

The plaintiff's case was that he was travelling from Little Hulton to 
Boltoa in a Oorporation tramear on June 22, 1905, when, as it left 
the loop in Sb, Helens-road the car collided with another which was 
jast entering the loop, Plaintiff said he was sitting near the front of 
the car on the right-hand side, and when he saw that a collision was 
inevitable he jumped up and made for the rear of the car. The 
impact, however, threw him down with such force that he was badly 
bruised, and his back was injured. Plaintiff declared that the driver 
of the car in which he was travelling was chatting and laughing with 
another man on the platform, when the accident occurred, and he 
attributed it entirely to the driver's negligence. 

The defendants denied that there was any negligence on the part of 
the driver of the car, The accident, they contended, was caused by 
the melting of the tar on the tram track, The day was exceedingly 
hot, and the tar ran on to the lines, which rendered the brakes 
partially ineffective. The driver was thus unable to pull up the car 
when he saw the other approaching, although the other driver brought 
his car to a standstill before the collision occurred. 

Medical evidence was called, which showed that the plaintiff had 
OARE Tayo his symptoms, and that he would be quite weil in a short 
period, 

Evidence was then given by the drivers and guards of the cars in 
sunvort of their couusel'a statement, 

The jary gave a verdie’ for th: pliiat ff fo: £525, 


LIQUIDATION. 
Incandescent Lighting Co 


Uader a compulsory winding-up order made against the New Export 
Tacandescent Lighting Oo., accounts have been lodged showing debts 
£3179 and assets £228. Mr. H. E. Bargees (cffieial receiver) reports 
that the company was formed in July, 1901, with a nominal capital of 
£500, to carry on the tusiness of merchante, makers, or fitters of 
incandescent and other l'ghting fittings. The promoter was Mr. L. S. 
Liete-mann, of 34 and 56 Maxwell-street, E., who states that he 
turned his bu:in¢ss into a limited company with a view of ra'sing more 
capital with which to finance the concern. Dabentures for £700, 
covering the whole of the ascets aud undertaking cf the company, 
were issued in November, 1905, and in January last Mr. Oscar B rry, 
as receiver for the Cebenture holders, took possession of the assets and 
closed the business. The failure and insolvency of the company were 
attributed by M-. Liebermann t^ the fact that no compensation was 
paid to him for damage sustained through a fire in May Iss}, and ala» to 
loss on the tradir g by reason of severe competition, The lquidation 
rer airs in the hands of the official receiver. 


THE ELECTRICAL ENGINEERS, RE (VOLS) 


Orders for week ending May 12 
Monpay, May 7, —'" A" Coy,—Iofantry drill, 7 p.m. 
Practice tournament, 9 p.m, 
Turspay, May 8.—'' B" Coy.—Infantry drill, 7.50 p.m. 
Practice tournament, 9 p.m. 
Medical examination, 7 p.m. 
WEDNEsDAY, May 9,—Detachments for tournament fall-dress parade, 
headquarters, 7 p.m. 
THURSDAY, May 10.—'' O ” Qoy.— Infantry drill, 7.50 p.m. 
Fripay, May 11,—‘‘ D" Coy,—Insfantry drill, 7 p.m. 
SATURDAY, May 12, —H«adquarters closed 12 noon, 


J. H, S, Puirnis, Captain, 
for 0.0. E. E.B, E, (Vola.). 


p 


| COMPANIES’ MEETINGS AND REPORTS. 


AUCKLAND ELECTRIC TRAMWAYS. 


The eighth ordinary general meeting of this Company was held on 
Mondsy, at the offices, Donington House, Norfolk-street, Strand, Mr. 
C. G. fegetmeier (the chairman) presiding, The report appeared in 
our issue last weck. | 

In moving the adoption of the report, the CHAIRMAN said: The com- 
pletion of arrangements with the local anthorit:es has caused delay, 
but the work is now in hand, and will be finished speedily. We have 
recently agreed to construct a farther extension of about three miles 
in the Mount Eden Road Board district, The arrangement we have 
made is for the exteneion to be completed and opened for traffio within 
three years of the receip5 in London of the necessary Order in Qouacil 
authoriiog it. Ib has been sid that extensions are the rvin of 
tramway enterprises, and the directors have not agreed to construct 
this one without feeling satisfied that it will prove remunerative, The 
capital expenditure new stands at £583,834, an increase during the 
year of £15,414, We find we have still not enough cars to enable us 


‘to deal with the traffic satisfactorily, and.a few months ago we decided 


tə add five more to our stock. The order for thes3 cars has been 
placed in Auckland. Onur traffic receipts for the year amounted to 
£121 879, an increase of £11,305 over the previous year. We ran 
109,181 more car miles and carried 1,743,542 more passenger, 
It is satisfactory to find that the increase in the car mileage 
run is accompanied by an increase in the average receipts 
per car mile and a decrease in the average expenses, A cons 
sideration to be borne in mind is that our tenure of the lines may 
be terminated by purchase by the local authorities in 26 years in the 
case of the city lines and 28 years in the case of the suburban line’, 
The percentage payable to the Auckland City Council is 5 per cent, 
upon the profits up to £5,000 a year, and 10 per cent. upon any profits 
in excess of that amount, In arriving at the amount on which ths 
percentage is to be calculateJ, we deduct the amount seb aside for 
depreciation and reserve, The Council do not agree with this course, 
and claim that they are entitled to their full benefit before any such 
allocation is made. If the Council are unable to alter their views, I eee 
no other method of settling the matter but through the law courts, but 
I am sure that, in whatever way the matter may b» settled, ib will not 
disturb the very amicable and satisfactory relations that exist between 
us. The chairman concluded by moving the adoption of the report 
and accounts, together with the recommendations therein contained. 

Mr, G, SHIREFF HILTON seconded the motion, and ib was carried 
unsnimously, 

Mr. C. G. Tegetmeier, the retiring director, was re-elected, and a 
vote of thanks to the chairman and his colleagues closed the meeting, 


WEST LONDON AND PROVINCIAL ELECTRIC SUPPLY 


An exlraordinary general meeting of the West London and Proviacial 
Electric Supp'y Oc. was held on Tuesday at Winchester House, Sir 
T. Brooke. Hitchipg presided, | 

A resolution was passed that the arrears of dividend a»cumulatel on 
the 6 per cent. preference shares should be capitalised by the issue of 
funding certificates of £5 or multiples thereof, ca:ryivg interest at tle 
rate of 45 per cent. per annum, to te eumulanv: as frou Ju y 1 190^, 
such interest to be paid exclusively ouv of the surplus protita of the 
Company after payment of the preference dividend cf 6 per cent, 

The meeting was followed imme liately by separate m esing: of the 
ordinary and preference shareholdera, at which the foregoing resolution 
was confirmed, 

The CHAIRMAN, in a short speech, stated that the prcspects of the 
Oompany were most satisfactory, and that the directors hoped that the 
ordinary shares would yield good dividends within two years, 

À vote of thanks to the chairman concluded the proceedings, 


CITY OF BIRMINGHAM TRAMWAYS, 


The anruil meeting of the City cf Brmingham Tramways Co. w g 
held last week at the Company's offices in Birmingham, M.. Emile 
Garcke presiding. 

I: moving the adoption of the rep' r3 ( ee Electrical Engineer, 
Apr. 27) tbe CHAIRMAN eaid the directors ve e in negotiation with 
the Kirg's Norton Listriot Council for that portion of the King's 
Norton and Moseley steam tramways within their dirtrict, The 
portion within the city would pass to the Corporation of B rmingham 
at the end of the year, and the King’s N orton District Council had the 
right to purchase the remaining portion of th» route, and they were in 
negotiation with the view of facilitating the reconstruction «f the line, 
and (qnuippipg it with electric traction when the Corporation line 
would be ready for that system of traction. They were doing cverything 
in their power to facilitate the electrical conversion, no: only of the 
portion acquired by the Birmingham Corporation, but of the portion 
within the area of the adjoining authorities. Municipalisation having 
been decided upon, there was no objact in doing anything but to 
fac:litate the conversion fr the convenience of the public. He 
was sorry to say that the working of the Aston lines had not been . 
satisfactory, but there was no reason why it should not be a 
profitable undertaking. Ib was due almost entirely to the 
delays which had been caused by the Aston Manor Oouncil 
in tke reconstruction of the line and other matters, They had 
had some difficulty in connection with the Erdington portion, The — 
Company entered into an agreement to work tramways to be con- 
structed by the Erdington Council and also to carry out the electric 
lighting order. They were to pay interest and sinking fund charges 
upon the capital expenditure incurred by Erdington Council, but when 
the plans were prepared they found that the Oouncil proposed to do 
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the work in a more costly manner than they thought to be necessary, 
The matter had been referred to arbitration, but the difficulty had not 
been disposed of, With regard to Handsworbh, the arbitrator had 
fixed £11,700 as the purchas» price to be paid by the Council for the 
lines within their area, The money had not yet been paid. One of 
the provisions of the agreement was that they should work the line 
after the purchase until the end of this year. The clerk thought he 
would like to have the terms of the lease settled before paying the 
purchase price of the undertaking, although the two matters were 
perfectly distinct. The lease was not yet settled, and they were working 
the lines without the lease, He would conclude with the warning that 
they could not expect to maintain the very satisfactory balance sheets 
in the future, asthe steam lines would pass to the Corporation at the end 
of the present year, and they would lose the revenues of those lines, 
They would also suffer some diminution of revenue from the competi- 
tion of lines which the Corporation had opened, 

. Mr. J. A. CHRISTIE seconded the resolution, 

Replying to questions, the CHAIRMAN stated that the directors had 
very carefully considered the suggestion that they should pay interim 
dividends, but they had come to the conclusion that it would not be 
w.se to do so, They were passing through rather a critical period, and 
they did not think it advisable to adopt a new thing until they knew 
a little more definitely what would be the result of the new conditions 
which would be produced when the steam lines passed over to the 
Brmingham Corporation. The investment in the Motor Omnibus Co. 
was not really a new investment, They now owned shares instead of 
owning vehicles, They held shares amountirg to about a third of the 
capital of that company. 

The report was adopted and the dividends (10 per cent, on the 
ordinary shares) declared. 


MARKET DRAYTON ELECTRIC LIGHT AND POWER. 


The annual meeting of the Market Drayton Electric Light and 
Power Oo. was held on Wednesday, April 25, the chairman of directors 
(Mr, R. C. Donaldson-Hudson) presiding. From the report which 
was, on the proposition of the Ohairman, unanimously adopted, it was 
shown that during the year ended Dec. 31, 1905, the profits amounted 
to £515, 2s, 5d., which, with the balance of £230. 11s. 1d. brought 
forward from the previous year, gave a total of £745, 13s. 6d. to be 
dealt with, The directors decided to write cff £38 from the pre- 
liminary expenses, to carry forward £362 to the reserve for renewal 
fund account, and recommended that the balance of £345. 133, 6d. be 
carried forward to the next account, Mr, A. T. Wycherley, one of 
the directors, retired by rotatiop, and, being eligible, was re-elected, 
It was shown that during the year over 1,000 additional lamps had 
ae connected, the total number now being equivalent to 8,226 8-c p. 
amps, 


MEXICO ELECTRIC TRAMWAYS. 


An extraordinary general meeting of this Company was held at the 
offices, 1, London-wall-buildings, E.O., for the purpose of submitting 
for confirmation the following resolution, which was passed at aa 
extraordinary general meeting of the Company held on April 12 last— 
viz. 3 ''That article 68 be altered by omitting all the words after the 
word 'paid,'"" Mr, Ludwig Breitmeyer, who presided, moved the 
resolution, which was duly seconded and carried, and a vote of thanks 
to the chairman closed the proceedings, 


NORTH OF SCOTLAND ELECTRIC LIGHT AND POWER 


This Ccmpany held its annual gereral mesting at the Electricity 
Works, Montrose, on Wednesday, April 25, Dr, Stone, chairman of 
the directors, presiding. The report and balance-sheet presented by 
the directors to the shareholders stated that substantial progress had 
been made by the Company during the year. The lamp connection in 
Montrose had been increased from 15,160 to 17,542, and in Brechin 
from 12,081 to 15,019, The Inverness undertaking commenced 
supplying current in May last, and the number of lamps connected 
at the end of the year was 5,522, making a total for the three 
towns of 57,855 equivalent 8 c.p. lamps, ‘Lhe result of the year's 
trading, including a balance of £431, 15s. 43. brought forward 
from the previous year, showed a gross profit of £2,925; 7e. 103., 
and after allowing £1,239. 7s. 4d. for interest on debentures and 
outstanding loans, and £95, 1s. 11d. on exhibition account, there 
remained a balance of £1,569. 5:. 5d. available for distribution, 
The directors recommended a payment of 24 per cent, per annum, 
absorbing £1,250, that £200 be placed to a renewal fund, and £50 
to a reserve for bad and doubtful debts, leaving a balance of £69, 
Os, Sd, to carry forward to next account. The capital account for 
Montrose during the past year amounted to £1,676, 10s. 14d, 
the principal item of which was £1,117. 12s. 5d. for mains ana 
cost of laying same, making the total expenditure to Dec, 31, 1905, 
£59,142, 16s, 34d. In Brechin, mains and laying cost £1,196, 33, 2d., 
and wiring and motors £868, 93, 04d., the total for the year with 
smaller items being £2,157. 10s. 24d., and the total to Dec, 31 last 
£35,697. 16s, 24d, In Inverness, where the Company started opera- 
tions in May last year, the items of the expenditure of £27,065, Os, 1d. 
are: lands, £1,414, 1s. 11d,; buildings, £3,511. 18s, 11d. ; machinery, 
£8,571 ; accumulators, £1,800; mains, including cost of laying, 
£6,576. 68, 8d. ; meters, £786, 1s, 3d, ; electrical instruments, etc., 
£1,406 ; general stores, £269, 17s. 7d.; and cost of provisional order, 
£2,729, 153. 9d. The Montrose revenue account, which amounts to 
£2,760. 12s, 63,, shows a balance to net revenue of £1,344, 11s, 3d. ; 
and Brechin, £1,933. 5s. 11d., shows a balance to the same account 
of £969. 4s. 6d.; while the Inverness account totals £491, 16s, 7d., 
of which £125, 6s, 84d. goes to net revenue account, In Montrose 


218,234 Board cf Trade units have been generated during the year; 
in Brechin, 136,362; and in Inverness, 58,904, The quantity sold by 
public lamps and contrast in Montrose was 45,815 units, aud to private 
consumers 116,82—tota!, 159,955, In Brechia, 25,082 for public 
lamps snd contract and 78,042 to private consumers—tctal, 104,124; 
and in [uverness, 22,730 t» private consumers, 

The report was unanimously adopted. 


WESTON-SUPER-MARE AND DISTRICT ELECTRIC SUPPLY. 


The report of the Weston-super-Mare and District El:ctric Supply 
Co. for 1905 states that capital expenditure daring the year amounted 
to £1,299, and the total capital expenditure to Des, 51 last stood at 
£109,023. The working accounts for the year show a credit balance 
of £3,169 from the electricity supply and £3 598 from traction, and 
interest and sundry recoipts amounted to £94, totalling £6.961. 
Deducting therefrom the administration and general expensts, amount- 
ing to £1319, there remains £5,542, To this has to be added the 
balance of £2,154 brought forward from 1904, making a eum of 
£7,697. The directors propose to transfer to credit of depreciation 
and reserve fund £500, to provide for the dividend for the year on the 
6 per cent. cumulative preference shares, and to pay a dividend at the 
rate of 4 per cent, per annum on the ordinary shares, carrying forward 
£2,122. As regards the electric supply, connections during the year 
show an increase of 16 per cent. An extension of mains was carried 
ont with satisfactory results. The directors hope to put in hand 
during the current year the important scheme of mains extensions 
rr eationed in the last report. Au addition to the power station p'ant 
will also be necessary, and this question is now being considered. As 
regards the tramways, traffic receipts continue to show a satisfactory 
increase, the total being £552 in excess of the previous year, Mr, G, 
Ratchifs Hulme has, owing to pressure of other business, resigred the 
chairmanship of the Board, and Mr. Geo. J. Somerville has been 
(lected ia his stead. Mr, Halme :etains his reat on the Board, 


KALGOORLIE ELECTRIC TRAMWAYS. 


The report of the Kalgoorlie Electric Tramways (Western Australia) 
forth» year ended Dac. 41, 1905, states that the gross receipts for the 
year were £55,512, and the total expenditure in London and Kilgooilie 
£37,570, leaving a profit of £15,942. An important factor in deter- 
mining the profits is the cost of electrical power, The directors now 
state that, after lengthy negotiations, an arrangement has now been 
arrived ab with the Kalgoorlie Electric Lighting and Power Co. for 
a considerable reduction in the price of power, The rate formerly 
paid was 4d. per electrical unit, tut this rate has now been reduced to 
Odd. per unit as from June 1 to Dac, 31, 1905; to 3d. per unit as 
from Jan. 1 to March 21, 1906, and to 221, per unit as from April 1, 
1906, for a period of five years, with an option to this Company to 
continue at the same rate fora further period of five years, Ib has 
been mutually agreed that the contract entered into with the 
power company in Augus* last should remain in abeyance whilst 
the present arrangement is in force, Ia the accounts now 
presented power  h:s been charged at 44, for the first five 
months and 33d, for the last seven months, Under the new 
arrangement, with the cost of power at 221. per unit, the profit at 
the present rate of consumption of power will be increased by about 
£4,000 rer annum, Daring the past year an amount of £10,655 has 
been expendei on capital account, and the addi'ions t» equipment and 
construction in respect cf which this expenditure has been incurred 
have been of great value in facilitatirg the handling of t-affic. The 
profit and loss account shows that, afcer pyyment of interest on the 
“ A" and '*B” debenture stocks, a balates of £4,792 is carried 
forward, The first annual payment in respect of the sinking fand for 
the redemption of the debenture stock is due and will be made on 
June 30 next. The directors have received most satisfactory accounts 
as to the permanence and stability of Kalgoorlie and Boulder City. 
The cara trav-iled 685,827 miles aud carrisd 3,501 98) parsngers 
during the past year. Oar bodies can now be built locally, thus saving 
expenditure on freight and cus‘ons duties and giving support to local 
industries, | 


WREXHAM AND DISTRICT ELECTRIC TRAMWAYS. 


The report states that the total revenue for the year amounted to 
£5 435 and expenditure to £4 125, leaving a profit of £1 511, which, 
with the amouus cf £1,895 brought forward from the last account, 
makes an availab'e ba'azce of £3,204, The directors propose to place 
to depreciation and renewals account £500, to pay a dividend at the 
rate of 6 per cent. for the year on the cumulative preference share’, and 
to carry forward £1,205. The total capital expenditure to Dec, 51, 
1905, amounted to £57 235. 


SOUTHPORT TRAMWAYS. 


The report of the Southport Tramways Co. for 1905 states that the 
results of the year under review show a considerable decrease in the 
number of visitors to Southport. The busy season commences with 
the Whitsuntide holidays, and the lateness of the sesson, coupled 
with very unfavourable weather experienced during August, has had a 
detrimental influence upon the traffic receipts, After paying rental of 
lines and interest charges, together amounting to the sum of £7,170, 
the profit and loss account for the year shows a loss of £709. Since 
the commencement of the present lease an annual payment of £1,053 
has been made to the Southport Corporation towards the maintenance, 
repair, and renewal of the permanent way and electrical equipment 
within the borough of Stockport. A sum of £1,200 has been charged 
in the accounts, and is payable to the British Electric Traction Qo, 
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being interest on money advanced to this Company in 1902 and 1908 
for the purchase of shares in the Birkdale District Electric Supply Co. 
This investment has in previous years produced no return, but 15 will 
be noted that the Bickdale Co. is now being worked at a profit, and 
that the loss acerued sirca the commencement of working has been 
liquidated. The working of the tramways, as apart from the Company's 
investment in the lighting company, shows a profit of £490. An 
additional income of £470 a year is now being derived from advertise- 
ments on cars, | 


RIVER PLATE ELECTRICITY. 


The report of the River Plate Electricity Co, for 1905, presented at 
the meeting on the 50th ult., states that the net revenue for the year, 
after providing debenture interest and writing cff depreciations, 
amounts to £11,878. To this must be added £3,265 brought forward 
from last year, making in all £15,145. The directors recommend 
that there be paid the year's dividend on the 6 per cent, preference 
shares, requiring £6,000, that £4,000 be added to the contingsncy 
fand, that £867 be applied in liquidating the expenses in connection 
with the acquisition of the Government's interests in the La Plata 
station, and that the balance of £4,276 b» carricd forward, The new 
Station at La Pl.t4 is practically completed, aud the improvements 
and extensions at Tucuman, referred to in the last report, have been 
carried ous. There has been a steady growth of business at La Plata 
throughout the year, tub the position and outlook at Tacuman are 
less satisfactory. The management at Tacuman hava had to contend 
during the last few months cf the year with an abnormal rise in the 
price of fue), which still continues, and, in additior, a competitive 
electric station has been erected which is likely to have some ir jurious 
effect upon the Tacuman profi's in the current year, 


CALLENDER'S CABLE AND CONSTRUCTION. 


The report of Callender's Cable and Construction Oo, for the year 
end:d Dec. 31, 1905, to be submitted at the meeting on the 10th inst., 
shows a balance at credit of profit and loss for the year's working of 
£79 095. to whi.h has to be added the balance brought forward from 
1904 £285,406. together £102 501. From this must be deducted 
interest on debenture stock, £13,500 ; dividend on preference shares, 
£10.C00; appropriation for depreciation of plant and machinery, 
£15013; and for office furnitu:e and wharf, £816; leaving an 
available balance of £65,172. It is proposed to py a dividend on 
the ordinary shares at the rate of 10 per cent, per annum, being 
10s. per share, wherecf 5s. was paid on Nov. 1, 1905, and 5s, will 
be paid on May 31, 1906, also to pay a bonus of 5s. per share 
and to carry forward £38922. The profits on the Company’s 
operatiors during 1905 are thus £22,029 in excess of those of the 
previous year. This result has been arrived at in spite of continued 
keon ccmpetition and unusual difficulties due to the exceptional 
pcsition of the metal market. The state of trade throughout the 
country was, however, on the whole, somewhat more satisfictory than 
during the previous year, and a large business was done, especially in 
the closing months, when the general conditions became better than 
for some time past, The continued progress which was then looked 
for has, however, not been fully maintained, largely due to the high 
price of copper, and to the uncertainty in regard to legislation in 
Parliament affecting electricity supply. In spite of this, however, 
considerabl; contracts have already been secured, and the directors 
anticipate that a fair amount of work will be obtained during the 
current year. The Company once again devotel much attention to 
developing its foreign trade, with the result that its operations in 
India have been further extended, and a large amount of important 
work has been carried out in that country, A new contract has 
beea secured in Hong-Kong. which is still in course of execution, 
and mains have been supplied for Dunedin, Fremantle, and else- 
where in Australia, Contracts have been secured for mains in Shanghai 
and in Rangoon, but the actual work in these cities was not taken 
in hand until the beginning of the present year. A contract for Bahia 
Blanca, in the Argentine, has been secured. Many important orders 
were received for work in this country from municipal undertakings, 
from private lighting and railway companies, and from power com- 
panies ; and, generally speaking. the Company’s business has been 
consolidated and increased and its position fully maintained during 
the past year, The wharf at Grosvenor-road, being now of little 
further service to the Company, has been disposed of, The complete 
reorganisation of the Anchor Works has been carried out and the 
factory and business have been pub into a satisfactory position, 
although, owing to the continued high price of rubber, and ths 
consequent restricted state of the trade, the Company has not yet 
reaped the benefit which it will eventually obtain from this invest- 
ment, The control of the Anchor business, however, has already 
proved of the greatest service in many ways to the Company. 


WOLVERHAMPTON DISTRICT ELECTRIC TRAMWAYS. 


The report of the Wolverhampton District Electric Tramways for 
the year ended Dec, 51 states that the total revenue amounted to 
£22,512,  A'ter deducting all «xpenses chargeable thereto, including 
debenture interest, repairs and maintenance, and depreciation, there 
remains a profit of £2,132, Adding to this the sum of £607 brought 
forward from the previous account, there is an available balance of 
£2,740, which the directors recommend should be applied as follows : 
to be placed to reserve fund, £500; to payment of a dividend at the 
rate of 14 per cent. per annum on the ordinary skares, leaving to be 
carried forward £242, The capital outlay amounts to £262,762, 
which includes a payment of £500 made to the Bilston Urban 
District Oouncil in respect of the non-construction of the New 
Village light railway, the construction of which had become un- 


necessary owing to the successful negotiation of running powers 
with the Wolverhampton Oorporation, A sum of £102, the pro- 
ceeds of the sale of the freehold land at Moxley, has also been credited 
to this account, The continuation of the arrangement entered into 
with other companies operating in the district for joint working under 
one management has been well justified by the results, economies 
having been effected in the working during the past year, An inquiry 
was held in February and March last before Mr. Graham Harris, the 
arbitrator appointed by the Board of Trade, to determine the price to 
be paid by the Corporation of Dudley for the whole of the tramways 
aud light railways within the borough. The tramways owned by this 
Company in Dudley are about seven furlongs in length, and the price 
for these has been fixed by the arbitrator at £9,086. The Corporation 
are under agreement to grant a lease of these tramways to the Oom- 
pany for a period of 21 years from the date of purchase, on terms to be 
settled, failing agreement, by arbitration, Arrangements have been 
made with the Wolverhampton Corporation for through running 
between Wolverhampton and Bilston, and with the Walsall Corpora: 
tion between Walsall and Willenhall, Negotiations for intercom- 
munication with the Wolverhampton Corporation between Wolver- 
hampton and Dadley, and with the Walsall Corporation between 
Walsall and Bilston, are nearly completed. A scheme for the mutual 
inru-ance of the third-party risk has been entered into by the Company 
jointly with other companies, the s2ale of contribution to be paid by 
each company to be based on the amount of their traffic receipts, The 
scheme is regarded as a considerable improvement upon the old 
arrangement, In association with the other tramway companies whose 
lines are operated by the joint committee, a parce!s and goods carrying 
business was commencea on Nov, 1 last, and up t5 the present has 
met with considerable success, Mr, P. N, Gray having resigned office, 
Mr. B. Kings‘ord has been appointed secretary of the Oompany. Mr, 
C. 8. B, Hilton having resigned his seat on the Board, Mr, Audley 
Charles Miles has been appointed a director in his stead, and Mr, S. R, 
B'undstone has been appointed chairman. 


DUDLEY, STOURBRIDGE, AND DISTRICT ELECTRIC 
TRACTION. 


The directors report that the gross receipts for the year ended 
Dec. 51 last amounted to £46,652 and the expenditure to £51,320, 
including £500 placed to depreciation and renewals account, interes 
on debentures, cost of repairs and maintenance, and all other expensis 
properly chargeable against revenue, leaving a balance of £12,332. 
After dedusting the dividend on the preference shares accrued to 
Dec, 31, 1905, and adding the balance of £274 brought forward 
from the last account, there remains an amount available for 
allocation of £7,606. This the directors recommend should be applied 
as fol'ows: to be placed to reserve (sinking) fund £2.10), to the 
payment of a dividend at the rate of 5 per cent, per annum on the 
ordinary shares £5. 000, to be carried forward to the next account £500, 
The expeaditure on capital account during the year has amounted to 
£8,619, and a further issue of £25,000 debenture stock has been made, 
making the total now issued £85000, The working under one 
management of the Company's tramways and light railways with 
those of other companies owaing and working tramways and omni- 
buses in the district has, as the directors anticipated, resulted in con- 
siderable economies being effscted in costs of operation during the 
past year, A satisfactory increase in revenue throagh the interchange 
of t-affic rendered possible by the arrangement has als» taken place. 
The prolonged negotiations with the Dudley Corporation in regard to 
the postponement of purchase of the lines having been brought 
to a cles» by the appointment of an arbitrator uader the agree- 
ment with the Oorporation, an inquiry was held in February 
and March last, with the result that the arbitrator has 
fixed £52,957 as the price to be paid by the Oorporation for 
the tramways of the Company. As to light railway No. 5, the sum 
of £52,516 has been fixed, if the Court decide that it shall be pur- 
chased under the terms of the Light Railway Act, 1896. If, however, 
it is decided that it shell be purchased as a tramway, the price to be 
paid by the Corporation has been fixed at £16,548. As to light rail- 
ways 6 and 6A, the price has been agreed at £2,200. The tramways 
and light railways purchased are t5 be leased to the Company for a 
period of 21 years from the date of purchase, To facilitate the working 
of the Kinver Light Railway and to enable a quicker service to be run 
than is at present possible, the track has been doubled for a consider- 
able distance, and the directors anticipate that the increased receipts 
accruing from a more frequent service will justify the capital expended, 
Mr, C, 8. B. Hilton having resigned his seat on the Board, the vacancy 
thus created has been filled by the appointment of Mr, Simuel 
Richardson Blundstone, and Mr. A, O. Miles has been appointed 
chairman, 


EASTERN EXTENSION, AUSTRALASIA, AND CHINA 
TELEGRAPH. 


Thereport of the Eastern Extension, Australasia, and Ohira Telegraph 
Co. for the half-year ended Dec, 51, 1905, to be submitted to the 
meeting on the 9th insb., states that gross receipts have amounted to 
£317,100, against £331,788 for the corresponding half of 1904, 
Working expenses, including £16,901 for maintenance of cables, absorb: 
£155,597, against £150,034 for the corresponding period of 1904, 
leaving a balanoós of £181 502, From this is deducted £2,472 for 
income tax and donation to Qaeen's Un:mployed Fund, and £15 048 
for interest on mortgage debenture stock, leaving as net profit for the: 
half-year £165 982. After adding £42 081 brought forward, there is 
an available balance of £206,063. One quarterly interim divided of 
1j per cent. has been paid for the half-year, and it is now proposed to 
distribute another of like amount on the 10th inet., making, with the 
interim dividends paid for the first half-year, a total dividend of 5 


per cent, It is also proposed to pay a bonus of 4s, per share, or 2 per 
cent., making a total distribution of 7 per cent. for the year 1905. 
The sum of £50,C00 has been transferred to the general reserve fund, 
and the balance of £21,063 carried forward. 


RUBBER ESTATES OF JOHORE. 


The report of the Rubber Estates of Johore states that the total 
number of shares allotted is 125,000, of which 10,000 are allotted as 
fully paid up to the vendor and his nominees in consideration of the 
transfer to the Company of his concession in Johore, and upon each 
of the remaining shares the sum of 5s, has been paid in cash except 
on 2,500 shares, on which only 2s, 6d. per share has so far been paid 
(further 2s, 6d. on these since paid). The total amount of cash received 
by the Company in respect of the shares issued wholly for cash is 
£28,437, making with deposit interest £6, and transfer fees, ete., £3, 
a total of £28,446, Payments have amounted to £3,424, 


CALCUTTA ELECTRIC SUPPLY. 


The report of the Calcutta Electric Supply Corporation for 1905, to 
ba presented at the meeting on the 10th inst., states that the number 
of units of electrical energy sold during the year was 3,548,229, com- 


pared with 2,760,457 for the preceding year, an increase of 284 per 


cent, Gross revenue from all scurces amounted to £75,472, compared 
with £60,243, an increase of 212 per cent, The working costs, includ- 
Ing a provision for renewals, were £38,871, compared with £30,744, 
an increase of nearly 264 per cent,, and the net revenue £35,720, 
compared with £19,499, an increase cf 141 percent. Capital expendi- 
ture at Dec. 31 last amounted to £498,277, an increase of £73,774 
Curing the year, 


and laying £25,957, electricity meters £6,515, 
expended in repairs and renewals, £628 has been written off, and the 


balance, £31,590, is carried forward as a reserve for renewals, 
the past year the directors have made a further iesne of 20,000 shares 


of £5 each, being the balance of the registered share capital of the 
Company. These shares were issued at a premium of £1, 10s, per 
The amount of the premiums has been added to the reserve 
fond, which now stands at £84,592, After deducting the interim 


share, 


dividend paid in November, 1905, and other items, there remains, 
with the amount brought forward from the preceding year, an available 
balance of £24,983. The directors recommend a final dividend at the 
rate of 103 per cent. per annum for the half-year on the paid-up share 
capital, making with the interim dividend, 84 per cent. for the year, 


and that the balance of £4,649 be carried forward. The new stations 


at Howrah and Ultadanga are approaching completion, and there is a 
prospect of very satisfactory demands for current at both, 


CHELMSFORD ELECTRIC LIGHTING. 


The report of the Chelmsford Electric Lighting Oo. for 1905, to be 
submitted at the meeting on the 9th inst., states that the net profit 


for the year is £3 817, compared with £3 859 in the preceding year, 


and after adding the balance brought forward from 1904 and providing 


for debenture interest, interest on loans, etc., there 1emains an avail- 


able balance of £3,376, The connections to the Company’s mains at 
Dec. 51, 1905, were equivalent to 21,394 8 c.p. lamp», an increase of 
The whole of the machinery and mains 


1,832 lamps during the year, 
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The principal items of expenditure are £9,599 on 
freehold lands and buildings, machinery and tools £31,644, mains 
In view of the 
capital outlay the directors have increased the amount set aside for 
renewals fund from £11,000 to £15,000. The sum of £5,477 has been 
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The directors have obtained from the Swedish Government an exten- 
Bion cf their concession similar to the one granted last year by the 
Danish Government. 


NEW COMPANIES REGISTERED, 


Telegraphone, Limited.—Registered April 25 by Walter Webb 
and Oo., 23, Queen Victoria street, E C. Capital, £100,000 in £1 
shares, Otject: to adopt an sgreement with the Aktieselskabet 
Telegraphonen Patent Poulsen, of Copenhagen ; to acquire, prolong, 
and renew certain patents and patent rights specified in such agree- 
ment ; and to manufacture or cause to be manufactured, sell, let on 
hire, and deal in telegraphones and other instruments, mechanical 
appliances, etc. Registered cffice: 28.9, Sb, Swithin’s-lane, E.O, 


Keeler and Co, Limited, Registered April 20. Oapitsl, £5.C00 
in £1 shares, Object: to acquire the business carried on at 12, New 
Ohesterfield-street, Marylebone, as Keeler and Oo, ; to adopt an agree- 
ment with E. M, Oollins; and to manufacture and fix telephones, 
telegraphs, electric bells, phonographs, electric light, and cther appa- 
ratus, etc. No initial public issue, Registered cflice: 12, New 
Ohesterfield-strect, Marylebone. 

London Electrobus Co,—Registered April 11, with nominal capital 
of £100 in £1 shares. Capital increased to £305,000 by creation 
of 299.900 ordinary and 5,0CO0 deferred shares of £1 each on April 20, 


W. E, Russell and Co, Limited,—Registered April 21. Capital, 
£1,000 in £1 shares. Object: to take over she business of a builder, 
contractor, plumber, electrical engineer, and the like carried on by 
W. E. Russell at Wood-street, St. Annes-on-Sea, and at the Market 
Hall, Lytham, Lancashire, as W. E, Russelland Oo, No initial public 
issue. 

Manchester Electrobus Co, Limited,—Registered April 26 by 
Statham Rose and Oo., 21, Ironmonger-lane, E.O.  Capitel. £100 in 
£l shares. Otjəct: to adopt an agreement with the X Electric 
Accumulator Oc., Limited, and to carry on the business of motor 
omnibus and vehicle proprietors, jobmasters, contractors, carriers of 
passengers and goods, ete. Noinitial put lic issue. Registered withcut 
articles of association, . 


Liens Registered. 


Mechanical Electro-Vibration Institute, Limited, Bradford.— 
Debenture registered April 19 for £170 and 5 per cent. interest. 
Charged on the property and the undertaking, . 

General International Wireless Telegraph and Telephone Co , 
Limited, London, E.C.—0Oha gə registered April 19 for a sum not to 
exceed £450 ; secured on the letters patent of the company and all 
extensions thereof, | 

Para Electric Railways and Lighting Co., Limited —A trust 
deed dated April 11, 1906, to secure £70),0CO first debenture stock 
has been registered. Property charged: the company’s undertaking 
and assets, with a covenant to execute a specific mortgage on its free- 
hold property, buildings, ete., in Brezil and its concession. Trustees: 
Anglo-American  Debenture Corporation, Limited, 20, Birchin- 
lane, E.O. 

Folkestone Electricity Supply Co, Limited.—Lien registered 
April 18 for £15,C00 44 per cert. debentures, part of £90,000; 
amount previously issued, £75,000. Trustees: G. Spurgeon, J.P., of 
Folkestone, and W. R. Davies, of 10, Moorgate street, E.O. Charged 
on the undertaking and all the property, present and future, 


have been maintained in efficient repair during the year; the amount 
expended in such repsirs and maintenance (£177) has been charged to 
renewals fund account, as previously, together with £337 difference on 
sale of obsolete plant, The balance of renewals fund account at 
Dec. 51, 1905, was £1,665, Tho directors propcse to pay a dividend 
at the rate of 6 per cent, per annum on the share capital, absorbir g 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


£2 235, to set aside a sum of £800 as an addition to the renewals fund 
account, to write cff £200 from the preliminary expenses account, and 
to carry the balance (£241) forward. 


GREAT NORTHERN TELEGRAPH OF COPENHAGEN. 


The abridged report of the Great Northern Telegraph Co. of Copen- 
hagen for 1905, submitted to the meeting at Copenhagen on April 28 
last, states that the cables have not suffered so much from interrup- 
tions in 1905 as in the previous year. During the Russo-Japanese 
war and the peace negotiations the traffic receipts remained at about 
the same figure ss in the corresponding period of 1904, or even 
higher, but they naturally decreased considerably after the conclusion 
of peace, and particularly during the revolutionary disturbances in 
Russia, which decrease is still manifest, "The total reseipts for the 
year have, nevertheless, not been effected, thanks to an increase in the 
proceeds from participation in other telegraph undertakings, and also 
to a considerable increase under the headings of profit on exchavge and 
sundries. The additional revenue has, however, been absorbed by an 
increase of expenditure, and particularly of the item salaries and wags. 
The financial result of the past year has consequently been about the 
same a8 thet of the previous year. The Board har, therefore, proposed 
to pay a dividend for 1905 of 191 per cent. (including the 5 per cent. 
already paid), and a bonus of 114 per cent., or 24 per cent. in all, 
placing the same amounts as in 1904 to reserve fund—the minimum 
under the articles of association—and the dividend equalisation fund. 
The contract for the cable to Iceland, mentioned in the last report. 
has been given to the Telegraph Construction and Maintenance Oo., 
which has laid several of this Company's most important cables, This 
line hag to be completed and opened by Oat. 1 next at the latest, 


Edinburgh,—Tenders are invited for arc lamps. Tenders by 
May 14, See advertisement. 

Iquique (Chili).— The Municipality require tenders for public elec- 
tric sighting. Tenders by June 16, 

Turn Severin.—The Municipality invite tenders for the electric 
lighting ivst:lation, Tenders by May 8. 

Edinburgh, —Tenders are invited for are lamp posts. 
May 14. See advertisement in last issue. | 

Salford, —Tenders are invited for the supply of two tramway feeder 
boosters, etc. Tenders by May 12. See advertisement, 

Bristol.—The Electricity Committee invite tenders for extensive 
electrical plant. Fall particulars in advertisement columns. 

Huelva (Spain).—The Harbour Board invite tenders for eight 
electyic cranes. Direccion de Obras del Paerto. Tenders by June 15, 

Madrid.—The Direccion Ganeral de Obras Publicas invite tenders 
for the carrying out of an ele:tric street railway. Tenders by June 9. 

Leek,—The Urban District Council invite tendera for one gas 
dynamo, Tenders by noon on May 14, See advertisement in last 
issue, 

Cape Town.—The Tender Board invite tenders for 12 COO yards 
of covered wire, Particulars from the Cortroller of Stores, Tenders by 
May 9. 

Zaryzyn (Russia).—The Stadive:waltuog invite c {fers for the con- 
cession to instal and work the electric supply for l'gh*ing and tramwey 
purposes, 

Halifax,—The Corporation Electricity Department invite tenders 
for roof covers for 12 tramoears, Apply to Tramways Manager, Tendera 
by May 8. l 


Tenders by 
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Liege,—Tenders are invited for the supply of a boiler for the Theatre 
Royal. Apply, Secrétaire Communal, Hotel de Ville, Liége. Tenders 
by May 10. | 

Salamanca.—Tenders are invited by the Municipality for the 
installation and maintenance for 10 years of electric lighting. Tenders 
by May 12, 

Bucharest, —The Post and Telegraph Department invite tenders for 
the supply of materials and accessories, Apply, Director-General. 
Tenders by May 29. 

Birmingham. — Tenders are invited for the supply and delivery of 


various sizes of electric motors. Tenders by noon on May 8. See 
advertisement in last issue, 


Stoke-upon-Trent,—The Electricity Committee invite tenders for 
the supply and delivery of various plant, Tenders by May 12. See 
advertisement in last issue. | 

Belfast,—Tenders are invited for the supply of continuous-current 


dynamos, pumps, and turbine waterwheels for the district lunatic 
asylum, Tenders by May 8. 


Bedford.— Tenders are invited for the supply of high and low 
tension cables over a period of 12 months. Tenders by noon on May 25, 
See advertisement in last issue. 

London.—The London County Council invite tenders for three 
main driving gas-engines, auxiliary gas.engines, etc., for Shad Thames 
pumping station, Tenders by May 16, 

Sunderland —The Corporation invite tenders for the purchase of 
second-hand machinery.  Particulars from the Borough Electrical 
Engineer, See advertisement in last jsywe. 

Madrid,—The Public Works Department invite offers for the con- 
cession to instal and work an electric tramway from La Carida to 

Ramona, de la Precilla, Tenders by May 21, | 
= Roman (Roumania).—The Municipality invite tenders for the 
electric lighting of the town. Estimate, £13,380. Deposit, £200. 
Applications to the Maire of Roman by May 15. 

Spezia,—Tenders are invited for material for electric wiring cn 
board the Italian navy. Estimate, £4,000. Particulars may be had 
from the Government Arsenal. Tenders by May 10. 

Bermondsey,—Tenders are invited for the supply and erection of 
condenser and cooling tower, ebe., and arc lamp lowering gear. Tenders 
by 4 p.m. on May 18, See advertisement in last issue. 

Madrid, —The Ministerio de Fomento, Direccion de Obras Publicas, 
invite offers for the concession to construet and work for 60 years 
electrie tramways in part of the city. "Tenders by May 22. 

Warringtox.—Tenders are invited for 12 months’ supply of motors. 
Tenders, addressed to the Chairman of the Electricity and Tramways 
Committee, Town Hall, Warrington, by 12 noon on May 8, 

Caen (France),—The Piéfecture at Caen invite offers for laying 
and working a tramway system by mechanical means, Offers are to 
be made to the Piéfecture du Calvados, Caen. Tenders by June 1. 


Brussels.—The State Railways invite tenders for points and oross- 
ings (Specification No. 38), also 10 000 metres of steel cable (Specifica- 
tion No. 44), M, de Rudder, 52, Rue d’Italie. Tenders by May 12, 


Luxemburg.—Tenders are invited for supplying electricity to the 
town for lighting and tramway purposes. Fall particulars may be 


obtained from the Collóge des bourgmestre et éshevine, Luxemburg. 
Tenders by June 1, 


Southampton.—Tenders are invited by the Corporation Electricity 
Department for the supply of storage battery and chain grate 
. mechanical stoker. Specifications from the Borough Electrical 

Engineer, Tenders by May 10. 


Brussels.—The Sociétié Nationale des Chemirs de fer Vicinaux 
invite tenders for the electrification of line from Louvière to la Haine 


Hull.—The Corporation have accepted the tender of the Underfeed 
Stoker Oo., at £2,518, for stokers and coal-handling plant; and the 
tender of Korting Bros., at £3,127, for pipework, etc. 


Dublin,—The Commissioners of Irish Lights have accepted the 
tender of Messrs. Curtis and Son, Mid Abbey-street, Dublin, for the 
supply and delivery at their stores, Kingstown, co. Dublin, of new 
lamps and lamp fittings, and also repairs to lamps, as may be required 
during year ending March 31, 1907. 

Islington,—The Lighting Committee recommend the acceptance of 
the following tenders : Sloan E'ectric Oo., carbons ; De Grelle, Houdret, 
and Co., arc lamp globes; Fe'ranti Limited, transformers; British 
Insulated and Hels*y Cables, Limited, Prescot, cable, also cable for 
the extension of arc lighting at £10,391. 12s. 


Spain.—An order has been placed with Bruce Peebles and Oo, for 
the complete electrical equipment of the mines of the Esperanza Oopper 
and Sulphur Oo. at Thielva, in Spain. This order, which was placed 
under the advice of Messrs, Addie and Pringle, consulting engineers, 
includes a central station with three large gas-driven sets, switchgear, | 
cables, transmission lines, and motors. 


Leeds.—The Oorporation have placed an order with the Romapac 
Tramway Construction Co. for replacing a considerable portion of their - 
worn-out track with the Romapac patent renewable tramrail, and have 
decided that a length of not less than one mile shall be laid as early 
as possible, This has been decided upon ia consequence of the satis- 
factory working of a length laid at Headingley last year, 

Exeter,—The Corporation have received the following tenders for 
the overhead equipment of tramway extension : l 
Johnson and Phillips nee nee see eect a meet my 90-6 a won £911 
Dick, Korb, and Co. iuis mies ere a lace a dm per. d 
British Electric Equipment Oo. ........ oos o ue a ae oos ooa o s-s m mm TLL 
Brush Electrical Engineering Oo. ...-.—.... s oa os oe o am mems meme o eeo ma G59 
Blackwell and Oo, (accepted) ............ Airra ennenen “OOS 


Recent Contracts.—The Brush Electrizal Engineering Oo. have 
resently received the following contracts: Fine Cotton Spinners’ 
Association, for 210-kw. three-phase alternator and 30 three-phase 
motors for cotton mill equipment; Soudan Railways (Egyptian 
Government), for 16 main-line coaches; Gravesend and Northfl:et 
Tramways Oo., for four double-deck cars complete with Brush trucks 
and motor equipments; Bideford, Westward Ho !, and Appledore 
Railway Co., for four B:ush trucks; Plymouth Corporation, for six 
'! Demi” cars with Brush trucks and motor equipments, 

Bray (Ireland).—The Urban District Council have accepted the 
following tenders for supplies required at their electric light works for 
12 months: Sloan Electric Oo., 15, Fore-street-avenue, London, 
E.O., 11mm, carbons, £1, 13, 4d. per 1,000ft., 12mm. £1. 33, 6d., 
lómm. £1. 5s. 9d.; Edison-Swan Electric Oo., 12, Dawson-street, 
Dublin, incandescent lamps, switches, ceiling roses, wall plugs, shades, 
casing and capping wood blocks, lampholders, keyholders, sundries ; 
Valvoline Oil Qo., Liverpool, machine oil at 2s. 8d, per gallon; 
Vacuum Oil Oo., machine oil at Is, 83. par gallon. 


Sydney (N.S,W).—The Council have accepted the tenders of the 
following firms for the supply of direct-current and alternating-current 
motors for the next 12 months: Robbins and Myers Co., Springfield, 
Ohio, direct-current motors, j to 5 h.p., inclusive;  Elestromotors 
Limited, Openshaw, Manchester, direct-current motors, 6 to 25 h.p, 
inclusive (through their Australian agent, Mr. T, K, Steanes, Sydney) ; 
General Electric Co., Schenectady, New York, alternating-current 
motore, $ to 5 h.p., inclusive; Westinghouse Electric and Manufac- 
turing Oo., Pittsburg, P.A., alternating-current motors, 6 to 25 h.p., 
inclusive. 


London County Council.—The Council have received the following 


tenders for installation of electric lighting and power at Long Grove 
Asylum :— 


St. Pià:e, Deposit, 20 per cent, of offer, ification No, _ | Lea and Warren, London an3 Kettering (accepted) ... £11,200 0 0 
14, Rue de la Sinu, Brussels RESCUE is ndn D omley, Batstone, ard Kirk, Dondon........-.—.... 11,600 0 0 
London, E.— Ths Scuth Indian Railway Co, invite tenders for the Jackson zi Mg E upon E E SUE i aoe 
supply of electric stores and sundries, Specifications and forms of R. Oort d g WE nd PU ACRAS MINI EID CENE 12495 0 0 
tender my be obtained at the Company's Ofices. Tenders to Mr, | Byen Al D los Eon ee Sena ME. 
Henry W. Notman, mansging director, Company's Offices, 55, Grace- | Cox-Walkers, Jot TETOR treeni suerte meea 39895 0 0 
church-street, London, E O., by 12 noon on May 15. | ` acter E eee eae Edid ae aes 12 700 0 0 
Brussels, —Tenders are invited by the State Railways Department W. Fryer and Co,, London .......—..-..- TIPP NO) . 12 769 0 0 
for the construction of the St, Cecile section of the railway abt the Army and Navy Auxiliary Stores, London ........... 12,880 0 0 
French frontier.—specification No. 27, estimate £140,000, depcsit | T. Potter and Sons, London .....—..eemem m. 12,995 0 0 
£7,600 ; also the section from Bertrix to Herbeumont—specification | Sweet Bros., London ......- mem Rees 13,655 9 7 
No. 52. M. Foulon, 11, Rue de Louvain, Tenders by May 16, Bachanan and Curwen, London ..........—........ ese. 15,880 0 0 
Hanley (Staffs.),— The Town Council invite tenders for (1) steam- | Tamp'in and Makovski, Redhill sm sse . 15835 0 0 
engine and (2) alternativg.current motor in connection with the | H. A. Jackson and Co., Blackburn ..................... . 15995 0 0 
destructor works, Specifications, bills of quantities, and forms of | J. E. Spagnoletti and Oo., London ........... eee». 14,000 0 0 
tender may be obtained and plans inspected ac the office of Mr. Joseph | S. S. Cozens, London ........ Semen ems 14,217 0 0 
Lobley, borough engineer and surveyer, Town Hall, Hanley, Tenders | Dargue, Griffiths, and Co,, Liverpool ......—.—......... 14448 0 0 
before May 14, Hooper, Neary, and Oo,, London ardea aaa cise ^ WS EO O°. 0 
_ Bristol.—The Docks Committee invite tenders for the construction, | & N. Haden and Son, Trowbridge ....~......, RU Viu . 15,427 0 0 
delivery, erecting in the existing engine-house, Underfall Yard, test- | Strange and Son, Tonbridge .—......- em mere 15.654 0 0 
ing, and maintenance for 12 months after completion, of three sets Bailey, Grundy, and Barrett, Oambridge.......0......... 15,750 10 0 
of electrically -driven hydraulic pressure pumps (each set is to be T. Hiscock, Hounslow ....—..— uen sese 19,985 18 6 
capable of delivering 150 gallons of water per minute against an | Strode and Oo., London ..........—..... dal E 15,975 0 0 
accumulator pressure of 750lb, per square inch), Tenders to the | W: €: Heath and Co., Plymouth os. erseremeremereen 16,000 O 0 
Secretary of the Docks Committee, 19, Queen-square, Bristol, by Lif hen eer Doug M oe EE ne 4 4 
s As Mx "3 Dens o ceo RP port tae Seer errr - 5 
AO A: on May ium Tyler and Freeman, London ............. abt: ME 16,542 0 0 
RESULTS OF TENDERS. Edmundson’s Electricity Corporation, London ....... 17,008 Q0 0 
"A M Ditto (alternative tender) .—.-.-.-.—.-o eem em eee. 16,550 0 O 
Leyton.—The Urban District Council have accepted the tender of | J, O. Grant and Taylor, London .ncosmseeesssccmees 16,586 0 0 
T. Bertram, Manchester, at £880, for a switchboard. G. Hartland, Bowden, and Oo., Manchester ......... 16,814 0 O 
Southampton, —The Oorporation have accepted the tender of | W., Dibbed, Southampton .-.-.-.—.emseeeem IR» 17,027 1 0 
J. Douglas, Southampton, at £1,379, for the reconstruction of a | W, Mackie and Oo., London ...........« seres: icxvuse 19,127 0 0 
section of tramway track, E, D, Triswell, London wsm nm sm enerom amamemomaw en 20,117 Q Q 
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Hammersmith, —The Electricity and Lighting Committee have 
received the following tenders for the supply of carbons for 12 months 
ending Msrch 31, 1907: 


Geipel and Lange ....—...—..—..—.. —Á—Á———À £271 8 11 
Ms vir and Odi accosetv eri bacs nnna s RE ae O09 dA. D 
Sloan Eleetrie Oo.* ...... RU T TN . 850916 3 
General Electrice Oo, i: neiisietesisneapicas er th e eie han enu 0900 15. 0 
Pistalczzi and. CO, esses uestes mte rens EI E arrk RE US 14 0 
D. Heap coron We enaa bas asa Pret es hel tun ausu ces 560 18 0 
Johnson and Phillips... ccsessssscsmsctverscremenvere O16 1 8 
Improved Electric Supplies, Limited ...................... sas 584 1 6 
Eletrica LUO, oes estes m ertet ek i en Ex Cera R eri e S XR iS . 412 " 10 
International Electric Oo...........—..—..... eee ws 44617 0 
Siemens Bros. and Co, (T quality) ............. — — É . 522 8 9 
Brush Electrical Engineering Oo. ............. RUP EF INVE - 608 5 6 
Siemens Bros, and Co. (A quality) e.me saosa o or os oos ewe oe 670 14 3 
International Electric Engineering Co. .............—..—....... 756 9 LI 


* Recommended for acceptance, 
Exeter.—The following tenders have been received in connection 


with the Corporation tramways extension : 
Contract No. 64. 


Westcott, Austin, and White, Exeter... u.s messo Lee $1,478 
Woodman and Son, Exeter ...... so ous oon noe memes 1,980 
E. Ireland, Morecambe „es. uromioes ese etscseetemtsmemeosmemserece: 1,094 
W, Brealy, Exeter ............... mS Non 
Ham and Passmore, Exeter .......—..... E E Di 009 
A, N. Coles, Plymouth esses oee sss oom è os ec o Ut = 1,719 


G. Setter, Bx Gter: ooms iconos m eam A ema eco DER Rs Rer RV Eu 2,000 
Engineer’s estimate, £1,500. 
Contract No, 7, —Permanent way and paving, 


goo DE C 
J. H. Dickson, Exeter .........—.. —— PR REET DAL 
AN. COIBB rece cent blo v rver ach cred pcr eese mE Kenerd. I OIL 
Blackwell and Oo., London ...-.—.-... eos sms run oos ooeec m m 0,942 


Dick, Kerr, and Co., London ......... ena ain 0,037 


BUSINESS NOTES. 


LIGHTING AND GENERAL. . 


Belfast.—The Corporation are about to apply fora £10,000 loan 
for electric lighting extensions. 

Hammersmith,—The London County Oouncil have granted a loan 
of £15,210 for extending the electric light. 

Bermondsey.—The London County Council are agreeable to lend 
£4,345 to the Council for lighting extension, 

. Removal, —The Forest City Electric Co. have removed their cffic:s 
to 13, Cornbrook road, Chester-road, Manchester. 

Warrington.—The Local Government Board have sanctioned the 
burrowing of £7,000 for extending the cables and services. 

Shoreditch.—A loan of £14,905 has been granted to the Borough 
Council ty the London County Council for electric lighting. 

Croydon.—The Council are about to borrow £800 for the provision 

a new battery in connection with the installation at the hospital. 

Burnley.—The Electricity Committee have been empowered fo 
sccep:a@ tender for the supply of a new boiler for the electricity works. 

Aberdeen, —The amount of electricity generated at the Corporation 
works during the month was—for lighting 244,281 units, and for 
traction 183.791 units. 

Bolton.— Several owners of cotton mills in the neighbourhood are 
making arrangements with the Corporation for the supply of electricity 
in bule for motive power. 

Worcester,—A Local Government Board inquiry has been held 
into au application of the Corporation for sanction to borrow £5 850 
for the purpcses of the electric light undertaking, 

Tralee.—A public meeting of the traders of the town has been held 
ab the offices of the Tralee Urban District Council for the purpose 
of trying to get an extension of the trunk telephone system to the 
town. 

Globe Telegraph and Trust Co.—The directors of the Globe 
Telegrath and Trust Co, recommend a dividend of 5s, each on the 
ordinary sharcs, making 54 per cent. for the past year, carryir g forward 
£4,400. 

Tramways and Omnibus Co, of Bordeaux,—The direstors 
of the Compsgnie Francaise des Tramways Electrique et Omnibus de 
Bordeaux have declared a dividend of 6‘99fr, on bearer shares and 
7:20fr, on regittered shares, 

South London Electric Supply Co.—The company reports having 
sold durirg the quarter ended Lady Day last 2,682 815 units, realising 
£21 C00. The tigures for the corresponding quarter in 1905 were 
2,457. 880 units, realisirg £20 640, 

Derbyshire and Nottinghamshire Electric Power Bill,—A 
requisition on behalf of the East Retford Oorporation for leave to 
withdraw their opposition to this Bill has been deposited in the 
Private Bill Office cf the House of Commons. 

Partnership,—The London Gazette announces that the partnership 
between J. Yetton and H. M. Gibb, carrying on business as engineers, 
millwrights, and electrical fittings manufacturers at 4, Carr-street, 
Limehouse, E., has been dissolved by mutual consent, 

Islington,—The Borough Council have agreed that consumers 
requiring from the municipal undertaking a daylight supply in addi- 
tion to the ordinary supply of electricity shall have the option of a 
service at 2d, and 5d, per unit respectively, or ata uniform rate of 54d, 
per unit, l l 


Erith's Eugineering Co.—This firm, who are the patentees and 
sole makers of Erith's grateless underfeed stokers, notify that Mr. 
Frank Evans is no longer in their employment, They have no con- 
nection whatever with apy other firm or company makipg stokers and 
a'l communications should be addressed to them. 


Wireless Telegraphy.— The New York World says: ‘' The 
wireless operator on the new French liner ‘ La Provence,’ when 1,800 
miles from Poldhu and 1,700 miles fron Cape Cod, at two o'clock on 
Wednesday week, simultaneously communieated with both stations 
and received answers from both. This is the first time that this feat 
has been accomplished,” 


Paris,—The erection of a statue of Berjamin Franklin in the street 
of that name has been accomplished. Among those who took part in 
the ceremony were MM. Barthou Minister of Public Works; Bourgeois, 
Minister of Foreign Affairs; Etióine, Minister of War; Briaud, 
Minister of Public Instruction ; Lépine, Chief of Police; Doumar, 
President of the Ohamber; Chaubard, President of the Municipal 
Council, 

Worksop.—The Urban District Council electric light undertaking 
has now turned the corner, The total expenditure on the electric light 
department last year was as follows: on revenue account, £1,688, 
53. 53.; repayment of loan and interest, £1,648. 2s.—tota!, £3,236. 
7a. 53., which leaves a balance, after paying all charges, of £285, 5s., 
equal to more than 1d. on the rate, The total capital borrowed was 
£26,070, of which £700 is still unexpended. 


The Coming of tho Kilogram,—The prospects of an Ac being 
passed for the compulsory adoption of the metric weights and measures 
appear to be distinctly and rapidly improving. We are informed by 
the Decimal Association that 52 additional M.P.’s have, since Parlia- 
ment reassembled, express3d themselves in favour of the reform, With 
this new accession of strength there are 520 votes to be relied upon in 
the Commons, so early action is contemplated. 


Newcastle.—Subscribers to the Post Office telephone system have 
recently been informed of an entirely new exchange equipment which has 
been installed at the head post office and at subsidiary exchanges in the 
district, The change over from the old to the new system will neces- 
sarily be a gradual prozess, but when completed it is expected that 
subscribers will experience a great improvement jn the facility with 
which they will ba able to obtain any desired connection, 


Hull,—The Corporation E'ectric Lighting Committee have decided to 
proceed with an extension of the mains to the Newland Park estate, 
several applications having been received from that district for the 
light, The engineer estimated the cost of the work at £752, The 
tenders of the Underfeed Stoker Co., London, for stokers and cosl- 
handling plant, amounting to £2,518, and that of Messrs, Korting 
Bros,, London, for pipework, etc., at a cost of £3,127, 5s. 6d., have 
been accepted, 

West Riding.—The Electric Lighting Provisional Orders No. 2 
Bill has been before the examiners of standing order proofs in the 
House of Commons, The Bill confirms orders made by the Board of 
Trade amending the Calverley order as t» the power of breaking up 
streets, and the Horsforth order extending the time for compulsory | 
works, ete,, and empowering the Farsley Urban District Council to 
suprly electricity. The Bill was found to have complied with the 
Standing Orders, and was sent for second reading. 


Battersea.— Notices have been issued by the Borough Council of 
the following reductions in charges for electricity: lighting, 54d. per 
unit; outside lighting, 24d. ; heating and cooking, ld. ; power, 1d. 
The Oouncil point ont that the rate of 1d, per unit makes electricity 
the cheapest and most efficient energy for any kind of power purposes, 
At the new rate for motive purposes, including heating and cooking, 
the cost '' will compare very favourably with that of gas, apart from 
having many great advantages from a health point of view." 


Swansea.—The balance-sheet in connection with the Corporation 
telephones again shows a satisfactory financial working for the year 
ended March 31 last, The total revenue amounted to £4,742, 1s, 9d., 
and the expenditure £2,757, 2s, 81., leaving a balance of £1,984. 
193, 1d., out of which interest and sinking fund have to be provided, 
amounting together to £1,450, 18s. 5d., leaving a net profit of £554. 
0s. 81., as compared with £286, 11s. 23. shown in the last balance- 
sheet, which, moreover, covered a period of 17 months’ working. 


Lancashire Authorities and the Electric Power Bill.—The 
conference of Lancashire corporations and urban district authorities, 
called by the town clerk of Accrington to «ffor joint opposition to the 
Lancashire Electric Power Bill, has succeeded in its efforts, The 
promoters have agreed to amend the Bill in such a way as to give 
entire protection to the authorities concerned, The Bil), as amended, 
will now be allowed to proceed without opposition from the boroughs 
and urban districts, 100 in all, whose representatives took part in the 
conference, 

Liverpool.— It is understood that the Electric Power and Lighting 
Committee of the Corporation will recommend the City Oouncil to 
reduce the cost of the electric light to large consumers, This is the 
outcome of the deputation from the Liverpool Trades Council which 
recently waited upon the committee to urge a reduction in the cost of 
electric light, which is a heavy charge upon shopkeepers and other 
large consumers, After considering the matter, and the arguments 
placed before them, the committee decided to recommend a reduction 
in the cost, 

Stock Exchange.—Application has been made to the Stock 


: Ex hange Committee to appoint a‘special settling day in and to grant 


a quotation to Manx Electric Railway Co.'s 22,900 54 per cent, cumu- 
lative preference shares of £5 each, fully paid ; and scrip (fully and 
partly paid) for £200,000 44 per cent. first mortgage debenture stock. 
Permission has also been sought to allow Urban Electric Supply Co.'a 
further issue of 30,000 ordinary shares of £5 each, fully paid, and 


20,000 5 per cent. cumulative preference shares of £5 each, fully paid, | 


to be quoted in the official list. 

Birmingham and Midland Institute.—The members of the 
Scientific Society of the Birmingham and Midland Institute, under the 
. direction of the president (M-. G. Johnson, B.A), vice-president 
(Mr. W. Rosenbaiv, B A.. B.O. E.), hon, secretary (Mr. A. Cresswell), 
and the hon, librarian (Mr. W. H. Dorrington), visited the works of 
the British Thomson-Houston Co. at Rugby, on Tuesday, May 2. 
and were very much interested in the labour-saving appliances and 
modern machines, as well as the manufacture of the Curtis steam- 
turbine, which they saw there. 


Acton,—The Chairman of the Electricity Committee in his report 
to the Council deals with the subject of street-lighting. ‘' No effort,” 
he states, '' has been spared to make the lighting of the main road 
thoroughly efficient, and Acton may well claim to have one of the hest- 
lighted main roads in the West of London. Up to date 357 applica- 
tions have been received for the supply of light, equal to 19 992 8.o. p. 
This js most satisfactory for a new undertaking, To March 81. as 
nearly as can be estimated, there will have been sold a total of 
550 unite," This means a revenue cf £5,184, 53, 3d. to the under- 
taking. 

Abersychan.— For the purpose of doing away with ateam power on 
the surface and also partly underground, electric plant has recently 
been installed at the offices of Messrs, Hoskins and Llewelyn's Aber- 
sychan Collieries for use at the Golynos Colliery, The new. electric 
underground haulage system extends over about 1.000 yards of the 
old road. The power, which ia supplied from the South Wales Electric 
Power Co.'s station at Cwmbran, has to pass through the sub-station 
at the company’s offices before being transmitted to the colliery. 
Current at a pressure of about 11,000 volts is supplied from the Power 
Co,'s main, and reduced by means of boosters at the sub station 
to about 3,0C0, and the motors driven by it control practically 
the whole of the surface machinery, including saw-mills, chaff- 
cutting machines, bellows for the smithies, etc, The winding will still 
be done by steam, although at one time it was thought to do the 
winding at the Big Pit by electric power, Over 500 men are employed 
ab the colliery, and the daily output is 590 tons, but it is hoped to 
double this quantity when all the new machinery is in working order, 

The Removal of Works from London,—Mr, Walter Haz.ll 
delivered an addresa on Friday at a general meeting of the London 
Ohamber of Oommerce, Oxford-court, Cannon-street, on ‘' The 
Advantages and Disadvantages of the Removal of Works from 
London to the Country." The chair was occupied by Mr. Charles 
Oharleton (chairman of the council of the chamber), and there 
was a fairly large attendance, Mr, Hazall observed that while 
great cities had their special advantages, they had enormous 
drawbacks, which greatly interfered -with industrial efficiency, 
and, therefore, with the well-being of both employer and 
employed, The congestion in the centre of London called aloud fo: a 
remedy. Oonfined space, loss of light and fresh air, living rooms too 
cramped and costly to be decent homer, all weighed down the worker, 
There were various remedies, but he wished to raise the question 
whether the time had not come for the removal to the country of many 
London industries in the interest both of the employer and of the 
workman. In favour of such removal, from the employers’ standpoint. 
there were the undoubted advantages of obtaining a site at a small 
cosb, Ancient lights troubles were unknown, and with plenty of 
natural light the cost of artificial lighting was diminished,  Baildings 
could be arranged so as to ensure the maximum of efficiency with the 
minimum of handling of goods and waste of time, The cost of 
construction on an easily accessible site was much less in the country 
than in London, while the standard rate of wages was, in many cases, 
20 per cent, lower. There were, however, some drawbacks to the 
employer. The country factory generally implied a London office, 
with, probably, increased expenses of administration, and the coat of 
carriage of materials and of the finished product was a heavy item in 
many businesses, The larger the concern and the better established 
it was, the more the advantages of the country would be felt. 
Adequate housing accommodation near the works was essential, 
and he remarked that setting up works close to a country 
town was much simpler than establishirg a village in the 
open country. There were upwards of 200 villages and towns 
within 100 miles of London with populations varying from 2 000 to 
20 000, all beyond the suburbs, hardly any of them already manufac- 
turing towns, and in such places a well-conducted factory would be 
a great boon, provided the owners started with a sense of responsi. 
bility to the district and their employós, Printing was one of the 
most difficult arts to carry on away from its market, and yet every 
year more printing firms were following the example set by his firm 
and others many years ago, Engineering firms and other trades were 
doing the same. He was convinced thatin the gradual development 
of industriallife in villages and small towns was to be found the 
settlement of one of the most urgent problems which confronted us 
to-day—namely, the overcrowding in London, 


TRACTION. 


Rotherham. —The Corporation electric lighting undertaking shows 
a profit on the year of £2,006. 

St Marylebone.—The London County Council have granted a loan 
of £12,000 for electric lighting purposes. 

Derby,—The Town Council are applying to the Local Government 
Board for a loan of £8,130 for extensions to the electric lighting 
undertaking. | 

Holborn.—The Borough Council have informed the London 
Oounty Council that they disapprove the plans for the electrification 
of the existing tramways in Gray’s-inn-road, so far as it is proposed to 
gubstitute granite setts for wood blocks between the tramway rails, 


Westminster.—The work of reconstructing the tramway in | 
Vauxhall Bridge-road for an electric car service, to connect the south 
gide of the river with the north, has been completed, 


Swinton.—The Lancashire United Tramways Co. are laying tram- 
lines here to connect with the Salford Oorporation’s system ; also to 
connect with their own system from Farnworth at Walkden. 


Maidstone.—The Board of Trade have sanctioned the construction 
of the proposed lines from High-street to Loose, on condition that the 
Corporation carry out certain street widenings and improvements. No 
mention has yet been made by the Board of Trade about the Week- 
street scheme, | 

Colchester.—The figares of the electrical undertaking during 
March are as follows: Output of electricity (lighting) in units, 58,549 ; 
ditto (traction), 46,026 ; ditto (used in generating station), 7,696 ; 
number of consumers at end of March, 888; total number of 8-o.p. 
lamps connected, 56,919, 

Blackpool.—The Tramways and Electricity Committee of the Oor- 
poration report that at the end of the year both departments have 
come out very satisfactorily indeed. The electricity department has 
come out with a net profit of £6,000, and the trams one of £6,600. 


_ That is after paying interest on some half-million of capital, 


Hartlepool,—The L>cal Government Board has held an inquiry 
relative to the application by the Oorporation for sanction to borrow 
a sum of £7,070 for the purpose of increasing the generating plant at 
the municipal electric power station, The extensions are rendered 
necessary owing to the rapid increase in the demand for electricity 
both for lighting and power purposes. 

Stourport.—At the last meeting of the Council a letter was read 
from the clerk’s London agents relative to an arrangement come to 
with the Kidderminster and Stourport Electric Co, as to their parlia- ` 
mertiry Bill. The letter stated that the company had agreed to 
concede to Stourport the same terms of purchase of the undertaking as - 
they had conceded to Kidderminster, and, inter alia, not to have 
overhead wires. 7 | 

Tunbridge Wells.—The Electric Lighting Committee have reported 
to the Council that the municipal electricity undertaking shows & neb 
profit on the past year's working of £1,900. 4s, 8d., being an increase 
of £1,163 on the previous 12 months, The gross profit is £6.600, an 
increase of £1,187 on the previous year, Ths net profit of £1,900 is 
nearly the amount of a twopenny rate, and the sum will be used for 
decreasivg the local ratepayers’ burden to that extent. 

Gearless Motor Omnibus Co.—A company has been formed, and 
is about to apply for public subscription, for the placing of a number 
of omnibuses on the London streets in the construction of which the 
Auto-Mixte system of driving will be employed. Mr. E. Manville 
will be the chairman of the company, and other well-known names 
appear on the directorate. ‘The company have obtained an interest- 
ing report from Mr, W. Worby Beaumont on the Auto-Mixte system, 
which is the invention of Mr, Pieper, of Liége, In it he says: ''The 
Pieper system differs from any other of the petrol.eleobrio systems 
which have, so far as I am aware, been devised, and it is the 
simplest yet made. Hitherto I have not been able to speak favourably 
of petrol-electric arrangements, but the Pieper system avoids the 
use of combinations hitherto unsatisfactoy. In it the use of a specially 
designed and constructed dynamo on an extension of the crankshatt 
of the petrol engine acts equally and sensitively as dynamo and motor 
connected to a good and satisfactory electric secondary battery used 
chiefly as what may be called a buffer or booster battery. The dynamo 
motor also acts either merely as flywheel to the engine, and through 
the connected magneto-electric clutch becomes either simply a trans- 
mitter final drive to the driving wheels of the vehicle, or automatically, 
and with success, as dynamo charging the battery, or as motor receiving 
current from the battery and helping the engines, and always acting 
as a mere transmitter on the propeller shaft, The losses hitherto 
associated with petrol-electrical arrangements by want in efficiency 
in conversion do nof here obtain, and hence, while the arrange- 
ment is one which s:cures the abolition of all change speed gear, it 
is one which secures economy of working. It sls» avoids all the 
trouble and wear associated with the use of change speed gear, 
the vehicle always starts without shock, the petrol engine may be 
of considerably less power than is usually required, tha engine is 
started automatically, and from the driver's seat the ignition of the 
charge in the engine cylinders is automatically varied in intensity 
with variation in speed, and the driving of the vehicle is not only 
simplified, but for the greater part of the whole of any journey there 
is little more than steering to be done.” We do not propose to give 
here a full illustrated description of the arrangement, but it suffices 
to say that the combination enables the following stages in 
acceleration to ba obtained, In the first step of the controller 
the small battery of accumulators with 25 cells drives the car 
by méans of the motor, In the next step as speed is gained 
the petrol engine is started and works in parallel with the electric 
motor. On the third step the engine takes over the driving of 
the car, and if the speed exceeds a certain predetermined limit the 
motor -ccmmences: to charge the accumulators as a dynamo, The 
winding of this machine is on the shunt type and to get higher spseds 
the field is weakened. Again, when stopping, a certain amount of the 
momentum of the ’bus is returned to the battery in the form of elec- 
trical energy. When hill climbing, the petrol engine and the motor 
again mutually assist each other, with the result that a smaller 
engine can be used than would otherwise be possible. Owing to 


the frequent charging and discharging of the battery, only a small 


capacity of cell is needed. Thus the output in the present case is 
equivalent to three kilowatt-hours; the cost of upkeep and wear 
are hence low. In the case of the omnibus to be on the London 
streets the cells cost only £32 per 'bus, and the company have a 
contract at £10 per year for maintenance with a well-known accumu: 
lator company, 
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_ Cricklewood,—The electric tramways for Oricklewood will be con- 
tinued from Edgware to Stanmore Common, one of the most beautiful 
resorts near. London, at a cost of £7;843, 


London Omnibus Traffic.—An important alliance has been 
effected between some of the older London omnibus owners, the Brush 
Electrical Engineering Oo., and the British Automobile Development 
Oo., the effect of which will place them in a position to substitute 
petrol buses for horse ’buses without delay. 

Sunderland,—The Sunderland tram conductors are askirg the 
Corporation for an advance in their wages of 4d. an hour, or 2s. 61. a 
week, At present the men are paid 43d, an hour during the first three 
months, then 5d, an hour for a similar period, and later 51d. an hour, 
The point-duty boys also ask fora rise of jd, an hour after a year's 
service. The matter is being considered by the Traffic Sub-Committee, 


Lincoln,—At a meeting of the City Council on Tuesday last it was 
reported that the electric trams last week carried 38,000 passengers, 
aud the takings in fares amounted to £154, Ib was very difficult to 
form an accurate estimate as to what loss would be incurred, as the 
trams had not been running quite four months, That there would be 
a loss there could be no doubt, but the undertaking was likely to pay 
better in the summer weather, The horse trams took less in the winter 
than in the summer, The committee had nob yet considered the 
question of running the trams on Sundays. 

Milan.—A correspondent writing from the city, where an impor. 
tant international exhibition is now taking place, states that ''the 
trams of Milan are its most striking feature, even in this time of 16:e. 
One is obsessed by them, Up and down the long, straight streets, in 
and out of the ancient, narrow byways, round and round the spacious, 
encircling boulevards, called in Italy ''viali," they glide and whirl 
unceasingly, like monstrous oblong yellow beads on a cat’s cradle of 
string, But if they are Milan’s most striking features, its gayest and 
smartest is its electric omnibus—a new institution, It plies between 
the central station and the exhibition.” 

London United Tramways, —The Easter trafficof the London United 

Tramways wes of an eminently satisfactory character, constituting a 
record, A million passengers were carried in four days, and the traffic 
receipts for the week ending April 20 were £9,223, On Easter Monday the 
whole of the rolling-stock of the company was brought into use, 340 
electric cars and nine horse cars (on the Kew-road section) being 
engaged all day. Sir Clifton Robinson is now busily engaged in com- 
pleting his arrangements for the opening of the sections from Richmond 
Park gates and the Ham boundary to Raynes Park Station via New 
‘Malden, which will be ready for traffic in about a fortnight’s time, 
. London County Council,—At Tuesday's meeting of the Council 
the Highways Committee presented a statement showing the traffic 
receipts and the passengers carried on the tramways worked by the 
Council during the three weeks ended April 21, 1906. The return for 
the southern tramways showed the length of line open for electric 
traction as 2/2 miles, the passengers carried numbering 8 606,833, and 
the traffic receipts £38,900. On the northern section 12 miles of 
street line was open, and 280,488 passengers were carried, while the 
receipts totalled £1,361. The total figures for both electric and horse 
traction on the northern and southern tramways were: length of line 
open, 99% street miles ; passengers carried, 18,581,608; trafic 
receipts, $285,410. ` | 

Croydon.—The Town Oouncil have adopted the report of the 
Tramways Administrative Sub-Committee recommending that the 
tenders for tramway men’s uniforms be placed with Messrs. Pearson, 
Huggins, and Oo., of Finsbury, for the sum of £440; that the com- 
mittee be authorised to obtain tenders, and if thought desirable to 
accept one, for the supply of a new water-car for watering and cleaning 
the tramway track, and that application be made to the Board of 
Trade for sanction to a loan for the purpose, It is estimated that the 
cst of the car will not exceed £1,000. The committee's recommenda- 
tion that advertisements be permitted on the cars was also adopted, 
but the question of paving the tramway tracks was referred to the 
Roads Committee for further consideration, 


Darlaston.—At a meeting of the District Council on Tuesdsy the 
clerk reported that he had been in communication with the Board of 
Trade with regard to the propozal to renew the licence to use electricity 
on the lines in the district belonging to the South Staffordshire Tram- 
ways (Lessee) Co, An assurance had keen given that the lines, 
although not in a satisfactory condition, were not dangerous, and that 
the work of renovation would be put in hand as soon as negotiations 
which were pending with the Walsall and Wednesbury Corporation 
were completed. As regarded portions of the tramways within the 
borough of Walsall, the latter Corporation was, under the terms of the 
lease, responsible for all repairs, Under the circumstances the Board 
of Trade had renewed the licence. The Council decided to take no 
farther action, 


Gloucester,—At a meeting of the Oity Oouncil last week a special 
report of the general manager of the light railways on the financial 
position of the undertaking, with special reference to the question of 
fares, was considered, The report (a summary of which appeared in 
our issue of April 21) stated that the present loss on the working of 
the light railways might be diminished by economies in several ways, 
but that it was also necessary to increase the receipts per car mile; 
aud, after giving information as to 77 other tramway undertakings of 
which the managers or committees of a large mojority were agairst 
the adoption of id, fares, strongly urged tbe adoption of a minimum 
fare of 1d., except in the case of the existing 4d. fares for artisans, 
mechanics, and daily labourers, and for school children. After fully 
discussing the matter, it was decided, with one dissentient, to abolish 
the 4d. fares except in the cases above mentioned, for whom under the 
order provision must be made, 

Cardiff,—The noise made by the Oardiff electric cars when running 
over certain parts of the routes has been commented upon for some 
. time past, Mr, Arthur Ellis, the borough electrical engineer and 


manager, explained to an interviewer thab the noise was caused by the 
corrugation of the rails, What these corrugations, in various parte, 
are chicfly or solely due to, no engineer has as yeb been able to ascer- 
tain ; and Cardiff was no exception, for the difficulby was experienced 
wherever electric cars were in use. They might be electrical effects, 
and other suggestions had been advanced, but up fo the present no 
expert had been able to give an absolutely accurate definition of the 
cause, Ab Cardiff a serious attempt had been made to remedy the 
fault by means of a special rail grinder which had been recently pur- 
chased by the Corporation, This machine rua over the rails, ground 
out the corrugitions and left a smooth surface. It had been sent over 
the routes once or twice, and had proved fairly satisfactory, but he 
was making a few alterations to ib, after which it would do all that 
was expected, | | 

London Tubes, — The construction of the Great Northern, 
Piccadilly, and Brompton line is progressing in such a way that 
its completion may, saya the Daily News, be expected within a 
comparatively short period. The new railway will serve a long. 
and an important rotite, both residential and business, and by 
means cf subways connecting with other systems will link up 
districts which heve suffered from the absence of easy railway transit. 
This line has been carried out not by one firm of contractors, but by 
two— Messrs. Walker, Price, and Reeves, from Hammersmith to Holborn, 
and Walter Scott and Middleton—and the engineers are Mr, Brereton 
(partner with Sir J. Wolfe Barry), from the commencement to South 
Kensington ; Sw James.Sz'umper and Mr, Wm. &zlumper, from the 
Jatter point to Holborn ; and Mr. Ross (engineer to the Great Northern 
Railway Oo,), from Holborn to Finsbury Park, Walter Scott and 
Middleton are also laying down the short branch from Holborn to 
Surrey-street, and the continustion of the City and South London from 
the Angel to Euston-road, | 


Erith —Tho Electric Lighting and Tramways Committee hav 
reported to the Urban District Council that they had given careful 
consideration to the sutject of the working of the Northend route, and 
submitted a report of the tramways manager, dated April 5, upon the 
advisability of working this route with a one-man car on the regenera- 
tive ccntrol principle, The committee recommended that two of such 
cars be purchased, and that the tramways manager be instructed to 
prepare a specification and obtain tenders for the supply ofsame. The 
Oouncil have agreed to the recommendation, The report of the manager 
(Mr, A. Coveney) showed that the cost per mile of the present type of 
car, for wages and current, was 5:281, whilst that of a one-man 
regenerative car would te 2 9953. To provide a service to meet the 
main-line cars from 8 a.m; to the finish would mean runnivg 117 miles 
per day. This would cost, for wages and current, £2. 11s, 6d. for the 
present type of car and £1. 9s, 51. for the proposed new style of car, 
showing a saving in favour of the one-man cars of £1. 2s, 51, per day; 
or £406 per annum, The approximate cost of two regenerative one- 
man cars fcr the above service would be something like £1,200, and 
interest aud sinking fund charges to, say, l yer cent. on this amount 
would represent a standing charge of £120 per annum, which is more 
than met by the saving ¢ff.cted. In view of the proposed extensione, 
which will necessitate additional rolling-stock, the manager says it 
might be advisable, instead of ordering more S.P. two-men cars, to use 
what they have so far as possible, and order at leas) one one-man car 
for use on the Northend route only during periods of light traffic. In 
summarising his remarke, Mr, Coveney says: ''If this section of 
the system is to be worked, the takings (based upon those before the 
system was curtailed)—viz., 575d. per car mile—will ke sufficient to 
meet the working expenses of one-man car, 2 995d., plus the loan 
ciarges thereon, ‘674d, $:669d., giving the public the benefit of a 
gei vice without any further cost to the Council than at present,” 


Liverpool.—Mr, C. W. Mallins, the traffic manager, has just 
issued the fifth annual report (to Dec. 51 last) on the working of the 
Liverpool Corporation tramways. The Liverpool plough-guard is 
stated to have again maintained iis reputation for efficiency during 
1905. Ia the course of the year 89 people fell in front of the cars or 
were knocked down, and all were pushed clear of the metals without 
any serious irjury resulting. There were four fatal accidents in con- 
nection with the tramways during the year, and in each case a verdicti 
of ‘‘ Accidental death” was returned, whereas the number of fatal 
accidents caused by vehi:les other tramcars in the city was 22, The 
number of passengers carried was 119,123 644, so that the ratio of 
fatal accidents was 1 to 29,780,911 passexgers, The cars in service 
numbered 479, the average number of miles run per car being 2,452, 
In connection with the overhead equipment, 566 emergency calls were 
received, a decrease of 192 as compared with tke previous year. The 
cost of maintenance and renewal of overhead equipment amounted to 
£5 670. 11s. 6d., as compared with £4,808, 192. 11d. in 1904, The 
total electrical energy used during the year for haulage and lighting 
cf cars was 20,871,002 units, and for lighting of car-sheds, works, 
and rcutes, etc., 515,78) units, making a total of 21,186,782, an 
increase of 5 69 per cent, over the previous year, The total cost of 
elestrical energy for haulage and lighting of cars was £96,596. 63, 8d., 
as compared with £94,957. 03. lld. in 1904, The traffic receipts 
amounted to £550,084, while for 1904 they came to £540,850, the 
increase being at the rate of 1‘7 per cent, Highly miscellaneous in 
character was the property found in the cars in the course of the year, 
the total number of articles being 22,891, an increase of 688, or 
3:1 per cent., over 1904, Policemen on point duty cost the Tramway 
Committee £2,700, while for other constables on the checking staff 
the sum of £462 was paid. The total staff employed by the depart- 
ment was 2,292, as compared with 2,409 in 1904, In connection with 
the tramways benefit society, which numbers 1,710 members, £1,726, 
19s, 119. was paid in sick allowance to 875 members, and 25 death 
claims were paid in respect of 16 members and 7 members’ wives. 
The society had a credit balance on Dac. 51, 1905, of £5,193. 4s, 54d. 
The social, athletic, and thrift society has a membership of 1,616, and 
a handsome credit balance, l 
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District Railway.—The traffic on the District Railway was 
delayed for several hours on Saturday last owing to a block at West 
Kensington Station, Just before 11 o’clock in the morning a Midland 
goods train coming out of a siding at that point left the metals and 
gotinto such a position that both the up and down lines were blocked. 
Western-bound trains were stopped at Earl's Court and passengers pro- 
ceeded via West Brompton or Addison-road on the London and South- 
Weatern line. Sir George Gibb has made an appeal to the daily 
Press to accept with great caution the sensational paragraphs 
containing criticisms of the District Railway rolling-stock and of the 
working of that railway. He suggests that the anonymous critics should 
give the management some time and forebearance, and ib is hoped that 
both the public and the shareholders wil] he well satisfied in the end. 
He says the '' broken axle” trouble has been much exaggerated. All 
the axles, says he, are good, sound, and of adequate strength, and 
have not shown the slightest tendency to weakness, except those 
which were in the trailing bogies of the motorcars, These were not 
designed of sufficiently large section for the weight they had to béar 
(ib was no question of English or foreign steel) and as soon as this 
fact was recognised orders were placed with the Monkb'idge Iron 
Oo., of Leeds, for new axles of larger section, and practically 
all the weak axles have already been removed, the total 
cost involved being only about £1,700. In denying the 
other suggestions and insinuations which have appeared in the 


daily Press, Sir George Gibb remarks: ''I am assured by the | 


responsible officers of each department that the permanent way and 
equipment on the District give no cause for anxiety, The troubles of 
which so much is being made, in fact, mainly arise from quite minor 
defects, such as might be expected to occur in bringing into use, all at 
once, so many new electric cars and a complete system of automatic 
signalling, and which have occurred (though less public attention has 
been called to them) on other railways under corresponding conditions, 
These defects and necessary adjustments are, I freely admit, most 
trying, but they are being rapidly cured, and each week now shows 
that we are getting nearer to working with no more than the ordinary 
percentage of failures which must occur on any railway on which so 
many cars are run over each mile of railway each day,” 


PROVISIONAL PATENTS, 1906. 


APRIL 23. 

An improved mounting device for securing the glass 
bulbs of incandescent electric lamps to their caps. 
James Robertson, 82, Gordon street, Glasgow, 

Improvements iu rotating field magnets of electric 


9446. 


9188, 


machines, Siemens Bros. and Oo, Limited, Queen 
Anne’s - chambers, Westminster, London. (Siemens- 
Schuckertwerke G. m, b, H., Germany.)  (Oomple:e 


specification, ) 

Improvements connected with the underground conduit 
system for electric traction, Alfred Atkinson Jordan, 
173, Fleet-street, Loadon. 

Improvements in connection with electrically-operated 
valves, LElektrizitats Akt.-Ges,, vorm, W. Lahmeyer und 
Oo., 47, Lincoln’s-inn-fielde, London. (Date applied for 
under Patents Act, 1901, May 5, 1905, being date of appli- 
cation in Germany.) (Complete specification.) 


APRIL 24, 

Improvements in motor-control systems. The British 
Thomson-Houston Oompany, Limited, 83, Cannon-street, 
London, (The General Electric Company, United States.) 

An improved electric controller contact. William 
McOormick, 6, Finkle-street, Stockton-on-Tees. 

9556. Automatic block signal system for electric railways. 
Gray Washington Johnston and Alexander Henry Acker- 
manr, 51, Deanegate-arcade, Manchester. (Date applied 
for under Patents Act, 1901, April 25 1905, being date of 
application in United States.) (Complete specification.) 

9588. Improvements in selective telephones, Nobel Samuel 
McKinsey, 56, Ohancery-lane, London. (Complete 
specification, ) 

Improvements in electro-pneumatic channelers. 
Harris Lake, 7, Southampton-boildings, London. 
soll-Rand Company, United States.) 
fication. ) 

Improvements in electric hammers, William Franklin 
Wegner and Alex Wendleburg, 7, Southampton-buildings, 
London, (Complete specification, ) 

Improvements in electrical devices for simultaneously 
actuating the controllers of several railway vehicles 
from any one of these vehicles, Oompagnie de 
lIndu:trie Electrique et Mécanique, 7, Southamptcn 
buildings, London. (Date applied for under Patents Act, 
1901, April 25. 1905, being date of application in Germany.) 
(Complete specification ) 

Improvements in and relating to dynamo-electric 
machines. The British Thomson-Houston Oompany, 
Limited, 83. Oannon-street, London, (The General Electric 
Company, United States.) 


APRIL 25, 


Improvement in alternating-current motors.  Oharles 
Eugen Lancelot Brown, 18, Southampton-buildings, London, 
(Complets specification.) | 


9504, 


9509. 


9544, 


9550, 


9594, Hen’y 


(Inger- 
(Complete speci. 
9612, 


9630. 


9633, 


9888, 


9693. Improvements in and relating to horizontal electric 
arc lamps. Orompton and Oo., Limited, and Charles 
Franklin Tubbs, 55, Chancery-lane, London. 

9706. Improvements in electrolytic apparatus, 
Atkins, 115, Cannon-street, London. 


APRIL 26. 


Improvements relating to electrically-driven pulley 
blocks. Hans von Kramer, Locksbrook Engineering 
Works, Lower Weston, Bath. 

Improved combined electric switch and lampholder, 
Frederick Robert Connell, 231, Strand, London. 


An improvement in electric glow lamps. Siemens und 
Halske Act.-Ges,, Birkbeck Bank-chambers, Southampton- 
buildings, London: (Date applied for under Patents Act, 
1901, May 31, 1905, being date of application in Germany.) 
(Oomplete specification. ) 

Improvements in space telegraphy. John Stone Stone, 
7, Southampton -buildings, London, (Date applied fir 
under Patents Act, 1901, June 20, 1905, being date of 
application in United States,) (Complete specification. ) 

Improvements in and relating to electric arc lamps, 
Edwin Rudolph Grote and {Milton Victor Ely, 165, 
Queen Victoria-street, London, 

9786. An improved method of electrical detection between 
railway or tramway signals, points, facing point 
locks or fouling bars. McKenzie and Holland, Limited, 
and Courtenay Harold Wish Edmonds, Palace-chambers, 
Westminster, London. l 

Improvements in space telephony. John Stone Stone, 
7, Southampton-buildings, London. (Date applied for 
under Patents Act, 1901, June 20, 1905, being date o 
application in United States.) (Complete specification.) 

Improvements in electric fusible cut-outs. Oliver 
Leopold Peard, 24, Southampton-buildings, London, 

Improvements relating to electric ignition devices for 
internal-combustion engines, Thomas Harry Gardner 
and Edward Gardner, 18, Southampton-buildings, London, 

Improvements in brushes for dynamo-electric machinery, 
The Morgan Orucible Company, Limited, and  Oharles 
William Spiers, 4, South-street, Finsbury, London. 


APRIL 27, 


Improvements in gates for electric and other lifts, 
Charles George Major, Edwin Charles Stevens, and Percy 
Herbert Stevens, ‘‘Janus” Works, Queen’s - road, 
Battersea, London. 

Improvements in alternating-current electric traction 
systems, Siemens-Schuckertwerke G. m. b. H., 12, Qaeen 
Anne’s-gate, Westminster, London. (Date applied for 
under Patents Act, 1901, June 16, 1905, being date of 
application in Germany.) (O»mplete specification.) 

Improvements in  alternating-current commutator 
motors, Henry Oharles Edward Jacoby, 21, Finsbury- 
pavement, London, 

Improved electric motor mechanism for automobiles. 
August Weiss, 522, High Holborn, London, (Date applied 
for under Patents Act, 1901, Jan. 16, 1906, being date of 
application in Germany.) (Oomplete specification.) 

Improvements in moans for operating tho switchos, 
frogs, and signals of electric tramways. Leonard 
Atkinson, 46, Lincoln’s-inn-fields, London. (Complete 
specification. ) | | 

Vacuum tube electric apparatus, William Lloyd Wise, 
46, Lincoln’s inn-fields, London. (The Moore Electrical 
Company, United States.) (Complete specification.) 


APRIL 28, 


An improved electric controller for organ blowing and 
the like. Joseph Gullen Booth, Percy Smith Brook, and 
John Arthur Hurst, George-street, Chester, 

An appliance for enabling electric switches to be worked 
from any direction or place, Vivian Brew-Mulhallen, 
Sidmonton Ledge, co. Bray, Wicklow. 

Improved means for deadening noise in electric 
conductors, Henry Godfrey Goodwin, 1, Broad.sbreet- 
buildings, Liverpool-street, London, 

An automatic electrical alarm system, to safeguard 
against mysterious fatalities to railway passengers 
in tunnels, between stations, and the like, James 
Oleary, Electricity Works, North-road, Brighton, Sussex. 

Improvements in metallic vapour electric lamps, 
Oharles Andrew Lee, 18, Southampton-buildings, London. 

An improvement in electric mercury-vapour lamps, 
Siemens-Schuckertwerke G. m. b. H., Birkbeck Bank- 
chambers, Southampton-buildings, London. (Date applied 
for under Patents Act, 1901, May 31, 1905, being date of 
applieation in Germany.) (Complete specification.) 


George Jones 


9737, 


9763, 


9772. 


9781, 


9784, 


9788. 


9789. 


9792. 


9794, 


9838. 


98416, 


9858. 


9904, 


9915. 


9916. 


9921. 
9926, 
9958, 
9964. 


9980, 


9990. 


COMPLETE SPECIFICATIONS ACCEPTED, 
To be published May 17, 


1905. 
8906, Distribution of electrical energy, Hill, 
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8721, Processes of preparing nitrogon-oxygon compounds by 
means of electricity. Westdeutsche Thomasphosphat- 
Werke G., m. b. H. (Date applied for under International 
Convention, April 7, 1905.) 

8913, Controlling system for electric railways. Von 
Zweigbergk, 

10644, Automatic electromagnetic sanding gear for use on 
electric railway and tramway vehicles, Cummins. 

11146. Manufacture of electrical resistances, Electric Equip- 
ment and Securities, Lr m t-d, snd Ruzicka 

14660, Vapour electric lamps. Harrison, 

18102. Transmitters for automatic telegraph systems and 
the like. Gell. 

18814, Electric incandescence lamp with filament of metallic 
tungsten. Thompson. (Deutsche Gaegliihlicht Akt.-Ges., 
Auergesellschaft, ) | 

21038, Electrical transmission of power on motor vehicles 
and boats. McNults, (Date applied for under Interna- 
tional Conventior, Des, 10, 1904.) 

23934, Electrical distribution systems, Boult, (Woodbridge. ) 

25174. Electric furnaces, Soc, Anon. Electrometallurg’ que, 
(Procédés Peul Girod,) (Date applied for under International 
Convention, Jan, 4, 1905 ) | 

27242. Control of electric motors, Olatworthy, Holmes, Holmes, 

| Holmes, and Holmes. 


| 1906. | 

1507, Current collector or connection for magnoeto-electric 
ignition apparatus, Simms and Bosch, 

1820. Devices for drying electric cables, Passburg. 


2317, Machines for the electrie welding of chains, rings, and 
the like, Küppers. 


COMPANIES’ STOCK AND SHARE LIST. 


Name, EU Last price, 
Commercial and Industrial.-— £ g 


Alliance Electrical Co., 5 per cent, Cum. Pref., Nos. 1-70,000 1 .. 8-$ 
2 


Aron Electricity Meter, 6 p.c. Cum, Pref. Shares, 1-125, 000 1 E 
British Insulated and Helsby Cables, Ord., 1- 100, 000...... D ws 64-7 
6 per cent. Cum. Pref., 1-100,000 ................ 5 ss 52-64 
——— 44 per cent. Mortgage ‘Debentures PME 100 .. 108-106 
British THOSE: Houston Co., 44 per cent. 1st Mort. Deb. 
SDOOE ETa A Ra Past eed ix ue va po Lace wee vous 100 .. 9698 
British Westinghouse Elec, and Manuf. 6 per cent. Pref., 
AO,001-510,000. iori saessas ken sase s se nh re RhEr Rr 5 .. 14-28 
4 per cent. Mortgage Debenture Stock .......... 100 .. 80-85 
Brush Electrical Engineering, Ordinary, Nos. 1-105,781 .. 2 .. 2-1 xd 
——-—- Noni Cum., 6 per cent. Pref. ........ cece eee 2 . 142 
— 44 per cent. 1st Debenture Stock ................ 100 .. 97-99 
4; per cent. 2nd Debenture Stock................ 100 .. 84-86 
Callender’ 8 Cable, Debentures.( isis ee e vaas ves eo vee tra dn 100 .. 1082-110; 
OPIOIDAEV Sesser weg xr ER AUEES ERI ari Un n o .. 104114 
D per cent, Pref, sic ve yoecer a uenia Ere Rae 5 .. 63-6 
Crompton And COs ay kxdxéeWoscs ex org EeVice Che EE Ut Oe ces 2-24 
9 per cent. Debentures................ eee eren 100 .. 95-98 p.c, 
Edison and Swan United, ‘‘ A" Shares, 1-99,261 .......... D uu 18-lg 
—— ** A" Shares, 0l- 017, LO EEEE D as 24-5 
9 per cent, Debentures............ cece ne eee nne 100 .. 90-95 i 
4 per cent. Deb. Stock, Red. ................ es. 100 .. 86 88 
Electric Construction, Nos. 1 to PTA LOO: er hi 8 .. 9/16-13/16 
7 per cent. Cumulative Biel ou ma saei ores LED 2-24 
4 per cent. Perp. lst Mort Deb, ................ 100 .. 89-92 


Ferranti Limited, ò per cent. lst Mort. Deb. Stock, Red. 100 .. 90-95 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 98 93 


4 per cent. lst Mort, Deb. Stock ................ . 100 .. 94.98 
W. T. Henley's Telegraph Works, Ordinary .............. b .. 12114 
44 per cent. Preference............ eere nnn D. s 43.5] 
44 per cent. Debentures .................. ee cece 100 .. 109-111 
- India Father Gutta Percha, and Telegraph Works ...... 10 .. 17-18 
4 per cent. Debentures.......0.sssceesceeece eee 100 .. 99-102 
Parker, Thos., Limited, Ordinary ................... esses 10 .. 10-104 
Telegraph Construction and Maintenance................ 18 .. 35-35 
——— Sper cent, Bonds ........ccccceucceccceumeoseoes 100 .. 101-103 
Electric Lighting and Supply.— 
Bournemouth and Poole, Ordinary .............. DART ih: AQ. ua 11-12 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 104-108 
6 per cent. Cum. Second Pref., 15, 001-22,500 .... 10 .. 11-12 
44 per cent. Debenture Stock, Red.........esese 100 ..  1C6-1C8 
Bromley (Kent) Electric Light and Power Co. .......00. 5 .. 54-58 
44 per cent. lst Debenture Stock, Red. .......... 100 .. 101-104 xd 
Brompton and Kensington, Ordinary ............ boc veck O xu 84-94 
7 per cent. Preference ...........0ccees.cccccece D ii 84 94 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-60,000 . Ov as 94-98 
Nos. 60,001-00,000 1 ose seeexuen kr eI ERE en o w 9-94 
Cambridge Electric Supply Company, £10 Ord. .......... 8 . 124-154 


Central Electric Supply, 4 per cent, Guar. Deb. Stock .... 100 .. 102-105 
A. soe West End, and City Electric Supply, Ord., 


**906*906€6000€006€8990299at9€52596-27^*9Q80a0060909099802006u8 5 I» 4-5 
——— 4 per cent. Cum. Pref., 1-80,000 ................ o ae 43-4% 
——— 4 per cent. Debenture Stock, ‘Red. — saat wreck 100 .. 191-103 
“City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 .. 4-44 
ditto (1905) 40, DL 80, DOO uated’ ar 4-44 
Chelsea Electricity Supply ........cccccecccccccccceeeces NN 54-53 
44 per cent. Debentures .....ssesescecossosoosoeo 100 .. 107-109 
City of London, Ordinary..............-eeeee e ern 10 . 101-11 
6 per cent. Cumulative Pref......... rere ret 104 15-14 
5 per cent, Debenture Stock ............. eee. 100 .. 123-126 
44 per cent, 2nd Deb. Stk. Prov. Certs. (all pd. Die E .. 101-103 
County of London Electric Supply, Ordinary ............ a 8-9 xd 
6 per cent. Cum. Pref, .............. ecce eee 10 4, 114-12 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 109-112 
44 per cent. 2nd Debentures Prov. Certs, ........ 100 .. 99-101 xd 
Edmundsons' Electricity Corporation, TH 1-50,000.. 5 .. 33-44 
6 per cent, Cum, Pref, ......... dax cla evacuees D^ un 5-54 
44 per cent, First Mort. Debs cnni seed 100 . 103-106 
Electric Lt. & Traction Co. of Aust.,6p.c.Cm.Pf,,1-30,000 5 = 24-3 
«mm 0 per cent, Debenture Stock, Rede ns ms cos san ou oo exe « 88-92 


Name, ir i 

£ 
Folkestone Electric Supply, Ord. Nos, 1-10,000 ..... Giese Dus 
44 per cent. First Deb, Stock, Bad. eost ei a 100 .. 
Havana Electricity, 1-15,000 .............. eee ren 10 .. 
Hove Electric Lighting, Ord., 1- 15,000. patie scr cres 0 vs 
Isle of Wight Elec. Lt. and Pwr. US p.c. Db. Stk, Red. .... 100 .. 


Kalgoorlie Electric Power and Lighting, 6 per cent. Cum. 
Pref., 1-150,000 eu inc ca les isis weak aces aeee aan i 


Kensington & Knight "sbridge Elec. Lt., Ord., 1-21,000 . 5 
Kensington and Knightsbridge and N otting Hill, 4 per 

cent, Debenture Stock Red. .........- enne cene 100 

Kidderminster and Dist. Elec. Lighting and Traction, Pref, 10 

London Electric, Ordinary ................ TE ő 

6 per cent, Pref, ....,...ososunessssossosesssseeos 5 

4 per cent. 1st Mortgage Debenture Stock, Red... 100 

Metropolitan Ordinary, 100,001-800,000 .. .......... cece ee 5 

44 per cent, First Mortgage Debenture Stock.... 100 

44 per cent. Cum. Pref, ............ eene nen 5 

54 per cent. Mortgage Debenture, Red........... 100 


Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. . — 
Newcastle-upon-Tyne Electric Supply, Ordinary, 1- 57, ‘009° 5 


do., 07,010: 19,000. ur succes cease ioaudavcagea eee 
5 per cent. Pref., 1:97,00} oaei aas 5 
do., 57,0.0-75,00 EE O E een cen AE 5 
Notting Hill Electric Lighting a NEE ETO Wika Aa aS 306 

4 per cent, First Mort. Debs, Nos. 1-500 (Reg.) . 

Oxford Electric, Ordinary, 1-96 and 40-14,810 ............ 
4 per cent. Debenture Stock ................ 100 

Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures ................. «eee 100 
Smithfield Markets Electric Supply, Ord. 132,000 ...... 5 
——— 4 per cent. Debenture Stock ................. 100 
South London, Ordinary .................. ce ee eere 5 
South Metropolitan Electric Light and Power, Ord, ...... 1 
——— 7 per cent, Cum. Pref. ........ ccc ccc cccc ences 1 
—-— 4} per cent. 1st Mort. Deb...... Tm 100 
Ditto, June, 1904 uices beo er CU Re RE E S ee — 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 
——— 7 per cent. Pref... ccc ccc cc cece sent 5 
Os per cent; Deb, is vwrschsacas veces rne 100 

Urban Electric Supply Co., Ordinary, 8-30-007  .......... 


5 
——— 5 per cent, Cumulative Preference, 50,001-80,000 5 
Westminster, Ordinary ............... ccce eth 5 
5 per cent, Cum, Pref., 110,101-138,251 .......... 9 


Electric Tramways.— 


Anglo- Argentine; 54 per cent. Cum. Pref., 1-260,007 ...... 3 m 
Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 
Auckland Elec. Trams., 5 p.c. 1st Mor. Deb. Stk., Red. .... 100 .. 
Barcelona Tramways, Ord., 1-20,000 ie oatradee ace en Ri eR ola 10 ss 
5 per cent. Cum. Pref. Shares, 1-10,000 .......... 10 .. 
5 per cent. Deb., Red., 1-600 ...... Ls rnnA 100 .. 
44 per cent. Red. Deb. SUOCK co acer ioo Yet pv 100 .. 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., , 15, i 190, n 1 
5 per cent. Cum. Pref, Shares, 1- 59, - à T us 
Blackpool and Fleetwood Tramroad Vida dx. us 
Brisbane Tramway Invest., Ord,, 1-75, [WM NU D. ^x 
5 per cent, Cum, Pref., Nos. 1-75, QUOD coser coit tes Dh oss 
44 per cent. Deb. Stk., Red., Prov. Certa. bn pa. 100 .. 
British Columbia Electric Railway Co., Ord. Def. ........ 100 .. 
——— Ord. Pref. e*«850625909«9€29979«20€9000*99v999 beboecser 100 oe 
5 per cent. Cum, Perpetual Pref. Stock.......... 100 .. 
— —— 4 per cent. Ist Mt. Debs., Nos. 1-6,250, of £40each 40 
44 per cent. Vancouver Power De He qub MR 100 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 . 
——— 6 per cent. Cm. Pf., 30,001 -60,000 ..... esee a 10. 
- 5 per cent. Perpetual Debenture Stock —........ 100 .. 
44 per cent. 2nd Deb. Stock ................ tea wer AU. Ses 
Buenos Ayres and Belgrano Trams.............. Quad eratis... es 
—À * A" 6 per cent. Cm. Pf., 1-40,000 Oe i beo t2 2í6 5 oe 
“B” 6 per cent. Cm, Pf., 1- 27, 500..... Vibes aa evt D: vs 
o per cent. Deb. Stock, Red, ...... (Pau Nees AOU He 
Prov. Cert., all paid 4s éecexeuss vadam x res 100 .. 
Buenos Ayres Electric Trams., 5 p.c, Deb. Stk., Red. .... 100 .. 
Calcutta Tramways, 1-102,268 ........... eere T O a 
44 per cent. 1st Deb. Stock, Red. ....... ydteadrasan, LOU? cos 
Cape Electric Tramways, Nos, 1-480,000 ....... í B T T sieves -IL 
City of Birmingham Tramways, 5 per cent, Cum, P. er SO 
4 per cent, 1st Mortgage Deb., 1-3000 Catt etek 100 
Colombo Electric Tramways and Lighting, 5 per cent. 1st 
Mortgage Debenture Stock, Red. ............... s... 100 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 .. 
6 per cent. Cum. Pref. ....................... swe d0 us 
——-— 4 per cent. Debentures ................ eee ... 100 .. 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 ux 
—— 6 per cent. Pref., Nos. within 1-60,000............ Us 
5s per cent. Mort. Debs., 1-3,000 1:2 NNNM: 100 .. 
Imperial Tramways, Ordinary .............. eee eee nnne al .. 
6 per cent. Cum. Pref. ........... eo esee onn al .. 
44 per cent. Deb. Stock ................eeeeee eer 100 .. 
Isle of Thanet Electric Tramways and Lighting, 5 per c, 
Cum. Pref., Nos. 50,001-60,000 ...........eeeeeerer rn : 
4 per cent. Ist Mt. Db. Stock, Red, .............. 100 .. 
Kidderminster and District Lighting and Traction, Pref.. 5 u 
London United Trys. (1901), 5 per cent, Cum, Pref......... 10 .. 
4 per cent, lst Mt. Db, Stock, Red, .............. 100 .. 
Madras Elec, Trams. (1904), 5 per cent, Deb. Stk, Rd. .... 100 .. 
Metropolitan Elec, Trams., Defd., 1,000,001-1, 314, 016 . D eds 
—-— 9 per cent. Cum. Pref., 500, 001-1 ,000, 000.......... I 
44 per cent. Deb. Stock, CI ENARSMONER UA M EODEM 100 
Milwaukee Electric Rail and Light, 5 per cent. 50-yr Cons, 
Mort, Bonds, 1926, 1-5,500 and 7,001-8,000............ $1,000 .. 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 
Ds LOU ccc ay hia d vest wig ene sale sa Er Cdi ioca p Pha CR E 100 .. 
—— — Sterling 44 per cent, Deb., 1922, 601-2,000 ........ 100 .. 
New General Traction, 6 per cent. ‘Cum, Pref., 1-10,000 and 
Sd 00 D 000 cereis tsa wwa vate ons ee V P HON A Y yes " 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 
5 per cent, Cum. Pref, ccosecvk ccce es iva eh nn 10 ns 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 .. 
5 per cent. Cum. Pref., 1-20,000 .............. e. i 
44 per cent. Debenture Stock OPERA PUE 100 . 
South Lancashire Electric Traction and Power Company— 
£250,000 Ordinary —osicciiee cud ee exeo nnn i 
£101, 132 6 per cent, Preference .............. eee. IL. 
——— £597,170 44 per cent. Debenture Stock........ 100 p.c, .. 
Electric Rallways.— 
Central London, Ordinary . e.€ 6.4 & b 9.0 8.8 j.e 6.8 0.0 d.e 0.8 0.0 6.6 0.6 0.8 6.6 a.o 100 = 
E c déterrer * bn 4.0 © 0 9.0 6.8 0.0 6.8 4.6 0.0 6.5 0.8 6.0 id as 
a REST DG Deb. Stock (Prov. Sctipt "Certs,, fully "pald)- 100 as 


98. 101 xd 


£l 
94-101 xd 
101-105 


| PAS 
Suan 
Cu 
[en] 


pi 
Ou 
n» 
O 


43 CO 
> CO OF 
“Forts 


4 13/16. 51/16 
94-107 


" 55/.6-5 6/16 


140: NE 


°729/32-1 1/32 xd 


15/16-1 1/16 
158-158 


116- 119 xd 
110-113 
107-110 


100. 103 
100-102 xd 


14- d 


-l 
102-104 
107-111 


101-103 
102-104 


4-14 
12 
83-94 
105-108 
8-9 
9-94 
108-106 


l. 
1 
100 p.c 


90-92 
100-102 


80-83 
110-112 
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Name, Amount 


paid. Last price, Name, A Lasb price 
City and South London, Consolidated Ordinary .......... 100 .. ^ 41.48 Telephones,— £ £ 
—— — 4 per cent. Debenture Stock .........1.... ...... 100 .. 106-109 . s (n 9 í 
— —— 5 per cent. Pref, Stock 91............ ceca cece sess 100 .. 120-125 National Telephone, Preferred............. see. ecient pues 100 .. 108-110 
—— 5 s Uk ee Re ae ee ee ae 100 .. 115-118 . Deferred Stock .......,......... cc wa tud oi ds 0 .. 108-110 
—— "lg rei esses spi anes 100 .. 115116 —— — 6 per cent. Cum, First Pref......... nm a. 10 .. 12414 
Liverpool Overhead, 3) per cent, Pref. ......... III 10 .. 10-104 per cent. Cum. Second Pref. ...... da su Er Edda 10 .. 103-123 
—— — Ordinary, 1-50,000.........- ZUUI 10 .. 33M ‘| ———O5 percent. Non. Cum. Third Pref............. ee yd ee 545k ` 
———— 4 per cent. Mortgage Debentures, Red., 1-1 700. , — .. 98-99 | 54 per cent. Deb. Stock, Red. ...... SWR ARCA I NUS $00 98-100 
Underground Electric Railways of London, 5 per cent. LE cent. Deb. Stock, Red. Sued wikeeesaneeee 100 2. 1035-105 
Profit-Sharing Secured Notes ........... RNC LE og. 599 Óriental Telephone and Electric Company MID Saas Į .. 13-14 
Waterloo and City, Ordinary ................... ATEM 100 .. 100-103 —— 6 per cent. Cum Pref. ................. D ona 14-13 


Traffic Returns for Increase or Miles of 


t bed single track Accounts for past year. Cost 

Line , Open. — ————'Á'—— per 

| "—P | 1905 rn E ES pas "Ost Mie ot [ni 

i _ | Curren otal | Passengers | Car miles as- ar e of | mile. 

Ruding 1309: | HOS. MSS year. MM 1904. | Ending receipts| carried, run. nger! mile. | track. 
l * £ £ i£ £ 5 g ] . . 

Aberdeen Corporation .......... Aprila8 | 1,234 | 1,216 |+ 17| -  287h| "254 | 203 May 31) 64,071 | 15,530,351 | 1,579,725 |098 [11° 6:45 
Ayr Corporation ........... esee. » el| 320 ¿51 | + 69) — "8 8 » 15) 14,328 | 3,316,380 | 353,945 |1 971 | 1,850 $516 
Baker Street ani Waterloo Ry...| ,, — - — D Al = =e = T "E pem = E 
Barking Corporation............ oa : a — 1:5 — = = a = = — ma 
Birkenhead Corporation beer un » 29 99| 100|— llic 118 25 55| 234 | March 31| 55,025 | 11,145,531 | 1,509,908 |118 |1008 | 2,858b| 603 
Birmingham Corporation ...... » 28 970 435 | + 135 — ; 2 2 » 31] 17,135 | 4,709,798 266,526 :86 |145 8,866 | — 
Blackburn Corporation ........ E EE = = = 24 | 24 » 20| 48,875 | 8,661,720 986,955 |135 |1189 | 2,036 | 744 
Blackpool Corporation .......... EN — — — — i17 17, ši — — x = = =, Ex 
Blackpool- Fleetwood Trams..... T: 281 781 |— 593} + 270 | 164 | 16) Dec, 31 31,846 |. 2,325,677 579,264 |328 |1319 sr 727 


Bolton Corporation ............ 


» 2] 1854 | 1,840 |- 6) + 424} 40 | 88. | March 31| 95,766 
Bournemouth Corporation ...... 


20,205,196 | 2,161,130 |113 |1063 | 2,594 | 614 
» 25) 1,553 | 1,577 | - 14] + 2,085 | 16 82 | 16:82 » l| 55,276 


10,058,288 | 1,121,625 |132 11:85 | 3,226 | 719 


Bradford Corporation .......... » 23] 3,953 | 5630 | -1,9577 | + 1,221 | 1:96 77 ,, $1/230,085 | 47,108,000 | 5,053,392 | 1172 |10:927| 2,396 EN 
Brighton Corporation ......... j|. 29 73L | 3,092 |— 301 + 19 59 g 31| 50,559 | -11,321,160- | 1 152,828 |106 11048 '914-8| 8-014 
Bristol Tramway Company...... » af} 4,533 | 5,714 | -1,181 — “Bld | 51i Dec. 51|259,799 | 45,312,573 | 6,127,135 — — — 

Burnley Gorporation ............ » 28] 1,062 | 1,00272.]4- 5) — 10 60 | 10°60! March 8l — ii ids l2 1056 | 2,768 | 818 
Burton Corporation ......... a.u ur 29 272 456 | — 84; - 82 i 84 84 „31| 17,950 | 3,878,269 454,082 |107 |921 | 2,068 | 6-76 
Cardiff Corporation "m Qaa P whos » al 2,309 1,955 + 592 Ca $ :26t SEN. P 31 112,209 24. 134, 363 2,110,049 112 9-79 3,782 9-44 
Carlisle Tramways Company ....|Mar 24 148 148 — + 159 85} 85 Dec. 51} 10,713 | 2,935,002 559,756 — |714 — 5:18 
Qentral London Railway ........ Aprilz8 | 6,0661 | 6674 |- 15| — 4,025 |: 6 6 311347,588 


44,875,547 | 1,281,214 | 1:86 |6510 | 57,931 [35°80 
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City and South London Railway. 
Colchester Corporation ..... devs 


Cork E. T. and L Company .... 


» £6| 432) 850 |- 77/4 5] 1154] 195, ,, 31] 24,895 
Darwen Corporation ............ n 


5,814,376 | 882,256 |101 |664] — | 4-69 
» 27) 227 | 285 |— 58) — 125. 7-23] March 31 2 | 


Dover Corporation.............. n: 0484 44, ,, 31/ 11,250 | 2,853,200 284,343 94 | 9-49 | 2,500 


Dublin and Lucan Electric Ry. » 27 9T 153|—- 62 - 93h) 63 62 Dec. 3 | 6,358 402,511 110758 | 3-79. {13-78 oe 135 
Dublin U. T. cur » 27| 4817 | 5,661 | — 843| + 1,805 : 47 46 » 51/267,489 | 50,050,948 | 7,077,372 |128 | 907 | 5,691 | 555 
Dundee CY A e » 4] 334| 825 | + 168) + 4,169 25 | 25 | Mayl5| 44,695 | 11,641,525 | 933,006 | -90 Juag | 1,943 | 713 
East Ham Corporation.......... » 28 803 929 | - 1.6] + '651 :25 23 March 31| 36, 652 13,689,658 863,816 64 [10-18 2994 | 6-79 
Glasgow Corporation............ » 28) 16,069 | 15.239 | + 23)| £49,821 1443 143 May 31)756,480 (195,767,519 [17,915,585 | — hoaz | — = 
Gloucester Corporation Pyerdeus Mar el 415 262 | ~ 89) + 1,147 g 54 E pa ye Ys = isi gu = 
Halifax Corporation ............ Apcil25 | 1,285 | 2,170 | - 833) + 330 |. 354 33 | March 31| 74,019 | 17,849,642 1,540,707 — huss | 2,085 | 856 
Huddersfield Corporation ...... » Sl) 1,9.3 | 1,260 | + 6953| — 1,130 | 35 35 1, 51| 69,958 | 12,838,150 | 1,666,262 | 1:24 | 9-71 | 1993) — 
Hull Corporation .............. » ¿8| 2,035 | 2255 | — 218| - 138 | 27 26 » O112,651 | 27, 102,921 | 2,910,698 | 1 9:29 — |542 
Ilford Corporation .............. — oe = = = p 104 EC e d ^is " Li = is 
Ilkeston Corporation............ i 25 100 155 pae. 5| — gil _ 9 -" u E u i - » E 
Kirkcaldy Corporation .......... » 29 211 42|T- 2 — 74 74 May 15) 12,201 | 5,632,855 452,596 775 {6°519| — |7649 
Leeds Corporation .............. » ¿8| 5,47 | 6,961 | -1,917 | + 1,672 89 89 | March:25|298,233 | 64,223,666 | 7,121,038 |1-10 |10-02 3,351 | — 
Leicester Corporation .......... — — — em = : 42 — Dec.:51; 26,011 | 12,039,252 | 1,229,507 1 9779 — 4:82 
Liverpool Corporation .......... » 21) 11365 | 10,216 | 4 1,149 | + 6,211 | 103 | 103 | s» 91/547,625 (116,642,663 {12,166,419 — — - = 
Liverpool Overhead Railway ....| ,, 29| 1.573 | 1,684 |- 5:1} - 1,656h) 657| 657| June30| 81,302 | 11,171,865 | 1024275 B a es 
London County Council ........ , 21| 28,998 | 21,52 | 44,066 | + 7,545 | — | — E = » p PINE EMEN 
HOW CHORE BOIS UD NEMUS. - | >=] = | = | = | © | 5| sept. so] 14,511 | 3,128,867 | 559,425. |108 |98 | zeze | 648 
Man nea ae BON NE ee aes a 1a | azn E ee UNE S 112227 |133 1015 | 2370 | — 
Manchester Corporation ........ — ER EN = mS l March 311631,956 |126, 200, 875 14.122124 |119 (10-73 bos 
Metropolitan District Railway..! ,, 29! 7,745 | 7,039 |+ 707) + 7,500 | 24 x dd = i = "f 4,299 Ši 
Metropolitan Railway .......... » 21| 15.197 | 17,970 | - 2,775} -10,700 | 70j*| — u m " " RE E _ . 
YNelson Corporation ............ „ 28 122 125 | - M" — — 23 » Ol} 6,159 | 1,992,047 206,358 82 | 714 | 2,2229 | — 
INeweastle-on-Tyne Corporation.| ,, 28| 3534 | 4,268 |— 5357+] + 64S | 59 45 » 1/197,849 | 43,069,934 | 4,526,152 | 1°07 (10:98 : 7-01 
‘Newport (Mon.) Corporation .. » Zl 720 559 |+ GL) + 300 | 32 32 = TN B _ (s = _ » 
(Oldham Corporation ............ Mar.11] 1,536 | 1,378 | + 198| 418,091 | — 84 1, 25| 65,553 | 13,466,245 | 1,504,740 |116 1045 | 1,886 | — 
Portsmouth Corporation ........ - zs ES = = 29 4, 81 95,702 | 19.625.229 197499 | 1 = _ 
Reading Corporation............ April25 | 527 705 |- 18| + |) — | 83 E ee 949, Š 1 11 ‘6 A = 


Rochdale Corporation .......... — z Za zs E 


44 » SL! 14,881 | 2,837,110 586,547 | 1:24 | 9 T 
Rotherham Corporation ........ — = = — = 21 | 1,102 l 


2 

9s | 73 » 51| 25,569 | 5,251,472 | 593,054 |107 | 953 | 2,012 
ZATOT Corner cre » $0) 3,92) | 4,003 |- 85) + 165 | 703| — » 31/214,111 | 39,213,560 | 4,984,590 |128 1029| — 
Scarborough Tramways Co. ....| — — = ~ = aa dp £i as Sa 


— | 4 = E een 
Sheffield Corporation ..........| + 29| 4727 | 5141 |- 414) + 1,552 | 653| S2 |  ,, 251240,565 | 63,952,285 | 6,019899 | -905|9545| 3,658 | 6477 
Southampton Corporation .. » 25) '84 | L0ub|— 196 + "4 | — | 18 | n 8149,65 | 9.29277: | 1108,69 |197 1102 | 59 | yes 
Southend-on-Sea Corporation....| War. 28 224 257 | — 33] + 1,063 | — 9 "cs | oe et Em = e "m m 
Stockport Corporation .......... April 6 88 488 | + 370 4-12,035 = 104 AL xem = a = = = = 
Sunderland Corporation ........ » 29} 1,182 | 1,768 |— 186} +- 421 | 40 20 »» Sl) 64,858 | 15,564,065 | 1,495,685 | 1-004 |10°36 — 6'37 
Swindon Corporation .......... » 25| 168 938 |- 2 me q Es » 31) 4,957 | 1,515,757 | 102,751 |087 [11°53 | 1,371 | - 
Wallasey U.D.O, ........ esses » 28| 719 | 86 |- 127|-- 195 |11:85|105 „ B1 38,768 | 7,412,881 | 778,851 ligo 1194 25 
Warrington Corporation ........ » 19 426 814 | + 112) + 187 T4! — » l| 17,057 | 4,418,225 405,363 S. [gas 5,271 des 
West Ham Corporation ........ ».20| 1,954 | 1,836 |+ 118| + 3,993 | 46 | 862 ee 15,773,742 | 1,237,165 HN _ 7 
Wolverhampton Corporation....| ,, 25 713 -— — — — Tk 3»  àl| 56,757 | 7,666,786 809,508 — {10°898 | 


* Including steam trains, {And 98 miles of Interlacing track, «Train mile, Per milé of single track, h Half-year's figures, - 
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NOTES, 


Literary Note —Messrs. Archibald Constable and Co. 
will publish very shortly a new book by Prof. Harry C. 
Jones, of the Johns Hopkins University, entitled “The 
Electrical Theory of Matter and Radioactivity.” Prof. 
Jones reviews the whole subject, and brings into line the 
latest results obtained. 

Trackless Trolley Trial.—The conclusion of a series 
of experiments with a trackless trolley system at Ebers- 
walde, Germany, furnishes some instructive data. It was 
found that the average consumption of power, including 
transmission losses, was 660 watts per omnibus kilometre. 
The weight of the vehicle was 7,4961b.; power consumption 
per 2,204lb, 153 watts; and E speed per hour, 
l4 km. The costs of the installation, owing to unusual 
conditions, were exceptionally high. The estimated cost 
of an automobile trolley line of 3:1 miles in length under 
ordinary circumstances is as follows: electric line, £1,930 ; 
two cars, £1,590 ; car depot, £540—total, £3,860. The 
estimated annual cost of operating the above-mentioned line 
on the basis of 50,000 car kilometre annually, the cost of 
current furnished by the central station being 22d. per 
kilowatt, is £348. Counting upon receipts of £618 or £124 
per kilometre, the net profit will be £270, or 7 per cent. of 
the capital invested. The fare charged was about 14d. per 
person, The road at Eberswalde was in operation for little 
over five months, when, owing to the unusual costs of con- 
struction and of operating and keeping the line in repair, it 
was wlthdrawn by the company. 


Royal Institution.—A general monthly meeting of 
the members of the Royal Institution was held on Monday, 
the 7th inst, his Grace the Dake of Northumberland, 
K.G., president, in the chair. Mr. H. Ballantyne, Sir 
Walter Balfour Barttelot, Bart, Dr. Gustav Hamel, Mr. 
W. M. Mordey, and Captain Adrlan Rose were elected 
members. The special thanks of the members were 
returned to Prof. J. A. Fleming, F.R.S, for his donation 
of £26. 5s. to the fund for the promotion of experimental 
research at low temperatures. It was announced that his 
Grace the president had nominated the following vice- 
presidents for the ensuing year: the Right Hon. Lord 
Alverstone, G.C.M.G., Sir William Huggins, O.M., K.C.B., 
the Right Hon. Lord Kelvin, O.M., G.C.V.O., Dr. Ludwig 
Mond, the Right Hon. Lord Sanderson, G.C.B., K.C.M.G., 
the Right Hon. Sir James Stirling, Sir James Crichton- 
Browne (treasurer), and Sir William Crookes (hon. secre- 
tary). On Saturday, May 19, at three o'clock, Sir 
James Dewar will deliver the first of a course of two 
lectures at the Royal Institution on ‘The Old and the 
New Chemistry.” The Friday evening discourse on May 18 
will be delivered by Prof. Arthur Schuster on “ Inter- 
national Science.” 

International Chemical Congress.— The sixth 
International Congress of Applied Chemistry, whose meetings 
were this year‘ held at Rome, was brought toa close on 
Saturday last. The congress decided to make London its 
next place of assembly. Sir William Ramsay was elected as 


the president and Sir Henry Roscoe as the honorary presi- 


dent of the seventh congress, Among the papers read was one 
by Dr. Frank, of Berlin, upon the utilisation of atmospheric 
nitrogen. The problem of deriving ammonia and nitrates 
from atmospheric nitrogen is one that has engaged the 
attention of chemists for a long time past. If, as it would 
seem, the production of nitrogen compounds by the aid of 
electricity has been solved by the invention of a process 
which is not too costly for its results, the benefit which 
would accrue to a country like Italy would be enormous. 
Her unrivalled possession of water power has already 


enabled Italy to make an exceptional use of electricity, 
but this new use would enrich the country more directly 
than any other. When the air itself can be made to supply 
an unlimited amount of chemicals for the fertilisation of 
the soil, there will be no more need for the importation of 
nitrates from Chile or elsewhere. It is, of course, merely 
a question of discovering a cheap process. Dr. Frank 
spoke confidently of the success of the one which he has 
helped to develop. 

Magnetic Knives.—Quite a new “terror of the sea” 
has been added by the somewhat belated discovery that 
the harmless sheath-knife which a sailor carries about with 
him at sea is likely to endanger shipping. The inherent 
magnetism of the earth is now generally recognised, and it 
is farther known that pieces of iron or steel may be 
naturally magnetised without any individual intending them 
to be magnetised. It appears that some of the knives © 
which are nowadays belng sold in large numbers to sea- 
farers, when brought within 18in. of the compass-bowl, 
may deflect the needle fully two points elther way. Quite 
recently there have been an exceptional number of fatalities 
to steam-trawlers, and people are speculating as to how far 
the magnetised knife may be responsible for stranding 
attributable to deviation from the correct course. The © 
matter is regarded as so serious that the secretary of the 
Grimsby Steam Fishing Vessels’ Insurance Company has 
issued a formal notice to masters, in which he points out 
that, while they cannot always prevent these knives from 
being carried by members of thelr crews, they must 
stringently direct that no knife shall be worn by any 
person who is steering the vessel, or who is on the look-out 
in the bridge-house. A hope is added that manufacturers 
will see the importance of producing knives made of non- 
magnetic steel, and, therefore, incapable of producing the 
risks to which the circular draws attention. 


Glasgow Local Section. —Like other local sections 
of the Institution of Electrical Engineers whose annual 
reports have reached us, Glasgow has reason for congratula- 
tion upon its satisfactory position and the progress it has 
made during the past session. The seven papers read 
during the session created a great deal of interest. Among 
the features of the session was the formation of a students’ 
section. The matter was only brought to maturity at the 
latter part of the session, so that beyond a preliminary 
meeting for the election of office bearers nothing has been 
done. The committee, however, having been elected with 
Prof. Magnus Maclean as chairman, are energetically 
making arrangements for papers and visits during the 
coming session, and it is anticipated that the formation of 
this section will be the means of causing a very large 
inflax of students into the ranks of the Institution, The 
numerical strength of the section is 230 members, an 
increase of 19 on the preceding year. The list of gentle- 
men who will constitute the new committee is as follows: 
chairman, Lord Kelvin; vice-chairman, Mr. W. W. Lackie ; 


chairman of student section, Prof. Magnus Maclean hon, 


secretary and treasurer, Mr. E, G. Tidd; committee— 
Messrs. ©. Day, J. Lowson, J. Maefee, S. Mavor, T. B. 
Murray, B.Sc, F. A. Newington, J. S. Nicholson, W. 
Stevenson, and A, W. Stewart. The committee are to be 
congratulated on the fact. of Lord Kelvin again accepting 
the chairmanship. This year will be an eventful one, 
inasmuch as the foreign electrical societies will visit 
Glasgow, and no more fitting host than his lordship could 


‘be secured. 


Telephone Engineering.—A thoroughly practical 
and sound commonsense paper on “Telephone Engineer- 
ing” was recently read before the American Institute of 
Electrical Engineers by Mr.;J. J. Carty. ` {The author, 
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himself a telephone engineer, and one whose experience and 
attainments in the art entitles him to be regarded as an 
authority on the subject, seb himself the task of revealing 
the complexities which are to be encountered in that 
particular class of work, and his remarks may be profitably 
studied by all interested in telephone work. In the course 
of his paper he is careful to point out that, although 
telephone engineering comprehends important elements not 
at all electrical in their character, a good knowledge of 
electrical laws and acquaintance with electrical machinery 
are essential requirements of telephonic engineering. At 
the same time, he rightly emphasises the importance of the 
recognition of the existence of the non-electrical elements and 
a knowledge of how to deal with them. Apart from these, 
there are other factors which make for the efficiency of a 
system, such as the close relation between telephone engl- 
neering and telephone business and the interference of 
public authorities who are called upon to settle telephone 
problems with very little—if, indeed, any—knowledge of 
technical matters. A large part of Mr. Carty’s paper deals 
with conditions prevailing in the States, and these in many 
respects differ widely from the conditions in existence here, 
but his remarks with regard to the qualifications and func- 
tions of the telephone engineer are of universal interest. 
The paper is a comprehensive survey of telephone engineer- 
ing, from which those interested in telephone work can 
obtain many valuable lessons. 


Steam-Turbines.—The “ Steam-Turbine on Land and 
Sea" was the subject of the discourse by the Hon. C. A. 
Parsons at the Royal Institution on Friday last. The 
lecturer explained that he had no new developments to 
report, but his hearers manifested a great deal of interest 
in his survey of the history and development of the 
turbine. In deserlbing the present-day apparatus he sald 
that in a 2,000-h.p. turbine engine the number of blades 
might be from 20,000 to 50,000, and the surface speed of 
the several barrels of such an engine would be from 150fb. 
to 500ft. per second. In illustrating the growth of the 
turbine the lecturer said that six years ago there were 
65,000 h.p. of turbines on land and 25,000 h.p. on sea; 
now, however, there were more than 2,000,000 h.p. at work 
on land and 800,000 h.p. at work on or being built for the 
sea, On land the chief application of the turbine was in 
large electrical generating stations. The chief items of 
saving resulting from the use of turbines as compared 
with reciprocating engines were reductions of 25 to 40 per 
cent. in the total capital cost of steam, from 10 to 30 per 
cent.In the cost of fuel, from one-fourth to one-eighth in the 
consumption of oil, and from 25 to 50 per cent. in the engine- 
room staff, At the conclusion of the lecture Mr Parsons 
said there appeared to be no probability at present of a 
successful gas-turb!ne or turbine locomotive being invented. 
A turbine motorcar, however, did seem to be within the 
field of practical mechanics. Mr. Parsons contradicted 
reports adverse to turbines which had appeared within the 
last fortnight, with special reference to the Allan Line and 
the London and North-Western Railway Company’s 
having ordered new fast steamers with reciprocating 
engines, also some adverse reports in regard to the 
" Amethyst." All these reports were entirely unfounded 
and untrue. 

Electric Lighting Acts.—It being now generally 
recognised that the use of high pressure is not fraught with 
such dangers as were at one time ascribed to it, its use is 
extending in all directions—even to use in mines, where, 
in addition to safety, it has other advantages to recommend 
it. The risks attendant upon careless handling, etc, still 
exist, however, and it requires great care in erecting 
high-pressure plant and handling it to avold loss of life. 


The rules and regulations, therefore, which are from time 
to time issued by those charged with the administration of 
the Electric Lighting Acts require careful attention. The 
Board of Trade have quite recently drawn up a list of 
regulations (under the Acts of 1882 and 1888) (a) for 
securing the safety of the public, and (b) for ensuring a 
proper and sufficient supply of electrical energy in the case 
of extra high-pressure supply. Provision must be made for 
the testing of insulation of all parts of an electric main—not 
exceeding 10,000 volts maximum pressure—and for the 
prevention of leakage in transformers. High-pressure 
mains onthe surface of the ground, in subways not in the 
sole occupation of the undertakers, must be enclosed either 
in a tube of highly-insulated material embedded in brick- 
work, masonry, or cement concrete, or in a strong metal 
casing sufficiently earthed. For the prevention of leakage 
from extra high-pressure mains, where the mains are 
enclosed ina lead sheath, that sheath must not be less 
than ia. in thickness, Regulations dealing with sub- 
stations and the treatment of electric lines and apparatus 
in aub-statlons are also framed, while the provisions for 
earthing mains appear ample. The penalty for failing to 
comply with any of the regulations is £10 for every default 
and a daily penalty of not exceeding £10.  Underbakeim 
are now compelled to maintain a constant supply when 
once the supply has been commenced, and in default in 
complying with any of the four regulations as to supply 
at high pressure, the undertakers shall be liable on convice 
tion to a penalty not exceeding £5 and to a daily penalty 
not exceeding £5. These regulations are, so far as they 
relate to factories and mines, in addition to and not in 
substitution for any regulations previously made. 


Wireless Telegraphy.—There was issued last week 
as à parliamentary paper a copy of the heads of agreement 
between the Postmaster-General and Marconi’s Wireless 
Telegraph Company and the Marconi International Marine 
Company with reference to wireless telegraphy. The agree- 
ment is dated Aug. 11, 1904, and is to run for 15 years from 
that date. During this period the Post Office undertakes 
to grant facilities for the collection, transmission, and 
delivery in the United Kingdom of wireless messages to 
and from North America, and corresponding facilities will 
be granted in relation to such other places as may from 
time to time be agreed upon between the companies and 
the Postmaster-General ; but excluding the Continent of 
Europe, ‘except in the case of Italy, which shall be open 
to consideration.” For eight years facilities will be given 
to the companies for communication between ships and 
certain specified stations onshore. Licences may be granted 
for other systems, suitable provisions being required as to 
non-interference with other wireless telegraph stations. The 
agreement is subject to any conditions which may bo 
imposed by legislation in regard to wireless telegraphy. 
The De Forest Wireless Telegraph Company have opened 
an office at Seattle, with the reported intention of building 
a station at Cape Flattery at an early date, and another 
one further down the coast. Messages for transmission 
across the Pacific will be sent from San Francisco, vid the 
Hawaiian Islands, large installations being under construo- 
tion at both points. A private company using the De Forest 
system, which has wireless telegraph stations at Mobile, 
Key West, Havana, Galveston, and New Orleans, guarantees 
transmission of messages for 200 miles, and state that they 
have operated 1,100 miles. Their New Orleans station is 
on the top of the highest building there, and there is 
another station at the mouth of the River Mississippi. 
The value of wireless telegraphy was demonstrated on 
Monday last, when the Prince and Princess of Wales 
arrived at Portsmouth on their return from India. A. 
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dense mist pervaded the Channel at the time, obscuring 
all the ships therein, and it was only by means of wireless 


telegraphic communication that the “Renown,” with their: 


Royal Highnesses on board, was able to announce its 
arrival, and get in touch with the rest of the ships, 


Books Received,— Electrical Engineering in Theory 
and Practice,” by Mr. G. D. Aspinall Parr (Macmillan and 
Co. Limited, London. 12s. net). The author deals 
principally with three branches of electrical engineering— 
electric lighting, electric traction, and eleotro-plating—and 
considers the fandamental principles underlying the action 
and construction of electrical apparatus and appliances. 
The work is profusely illustrated —Mossrs. Archibald 
Constable and Co., of London, have published vol. i. of 
the Deinhardt-Schlomann series of technical dictionaries In 
six languages. The present volame deals with the machine 
elements and tools for working in metal and wood.—The 
April issue of the Journal of the Frenklin Institute (Phila- 
delphia) might be termed a “Franklin” number. The 
only article which it contains is a reproduction (in part) of 
an address delivered by Dr. Edwin T. Houston on the 
oscasion of the two hundredth anniversary of the birth of 
Benjamin Franklin, entitled “Franklin as a Man of Science 
and an Inventor.” Dr, Houston’s article deals with the 
whole range of Franklin’s experiments and inventions, and 
~~ especially with those which so signally opened the way for 
the development of modern electrical technology.—The 
Proceedings of the American Institute of Electrical Engi- 
neers (vol. xxv., No. 3, March, 1905) contains the follow- 
Ing papers and discussions: *' Telephone Engineering," by 
Mr. J. J. Carty; "Some Features affecting the Parallel 
Operation of Synchronous Motor-Generator Sats,” by Mr. 
J. B. Taylor; discussion on “ A Self-Exciting Alternator” ; 
discussion on “Power Plant Economics.” —" Electricity 
Meters,” by Mr. C. H. W. Gerhardi (* The Electrician " 
Printing aud Publishing Company, Limited, London). The 
author here describes meters which are actually in use at 
the present day, and chapters are devoted to alternating- 
current meters, continuous-current moters, tramcar meters, 
etc., while a large portion of the book is devoted to 
testing.—"' Finances of Gas and Electric Light and Power 
Enterprises,” by Mr. W. D. Marks (Philadelphia, U.S.A. 
10s, 6d. net). The appearance of this little volame, in a 
modest flexible cloth binding, will no doubt be welcomed 
by Investors. The author claims it to contain a rational 
and practical method of determining the proper prices to 
be charged for electric railway freight and fares in whatever 
locality they may be chosen. 

Vapour Lamps, — The unpleasing colour of the 
mercury-vapour lamp 1s, perhaps, the greatest objection to 
the use of same commercially. In order to overcome this, 
Mr. P. C. Hewitt, who has done so much in the develop- 
ment of the mercury lamp, has recently patented a method 
of introducing other vapours into the lamp to improve the 
colour of the light. From an abstract of this patent 
appearing in the Electrical Review of New York we gather 
that the use of this recent invention is to produce light 
by means of a vapour apparatus generally similar to the 
lamp disclosed in certain patents issued to Mr. Hewitt on 
Sept. 17, 1901, wherein, however, the light generated will 
yield colour other than that of the spectrum of the mate- 
rial constituting the negative electrode. It has been 
found convenient in practice heretofore in lamps of 
this character to use mercury as the material of the 
negative electrode, the light emitted being that of mercury 
vapour. The present invention contemplates the use of 
mercury or other suitable material for the substance of the 
negative electrode, and it also contemplates the association 


with the vapours which are naturally developed from the 
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substance of the negative electrode during the operation 
of the lamp of some other gas, acting together with the 
generated vapour to form the vapour-conducting column 
or light-giving body, whereby the spectrum or light effect 
given off by the fixed gas or other selected gas or vapour 
will modify the light given off by the lamp if the said gas 
or vapour were not present in the container. This added 
gas or vapour may be caused to act as a conductor and to | 
give out its characteristic colour or spectrum under the 
influence of electric current, if means are provided for 
condensing the vapour volatilised at the negative electrode 
in the vicinity of the said electrode, thus preventing 
the vapours developed at the negative electrode from 
acting as the sole conductor through the entire body of 
the container. Such a condensation of the vapours in 
the vicinity of the negative electrode may be caused by 
providing a suitable cooling space or chamber at or near 
the negative electrode. The lamp will then operate with 
a duallight, so to speak, the current leaving the positlve 
electrode at à point within the fixed gas or vapour or 
other selected gas or vapour, and being carried by means 
of the sald gas or vapour, radiating the spectrum of the 
selected gas or vapour for a certain distance. The current 
will then transfer itself to the vapour developed at the 
negative electrode and be carried thereby to the negative 
electrode, which it will enter and traverse in the usual 
manner. | 


Canadian Electrical Outlook, — The industrial 
development of Canada within the last half century is one 
of the most remarkable stories of progress to be recorded, | 
With a population considerably less than that of London, 
she has, nevertheless, taken a prominent position in the 
world's commercial markets, and the total volume of her 
trade last year reached about one hundred million pounds, 
If the question were to be put, How is it that the Dominion 
has made such amazing progress? the answer would 
undoubtedly be found in the fact that the country possesses 
great natural faellities for the development of electrical 
power. Oatside Switzerland and the Scandinavian Penin. 
sula there is no country in the world possessing greater 
natural facilities than Canada for the development ol elec- 
trical power by what might be termed natural means. And 
Canada, unlike the majority of other regions possessed of 
sufficient and efficient water power for such a purpose, has 
resources of a practically illimitable nature to develop— 
great new industries to create, beside whleh even those 
important concerns now in existence will appear trivial and 
unimportant. The industrial history of Canada, and an 
account of the way in which the Dominion’s natural advan- 
tages have been turned into account, was fully dealt with 
in a special supplement of the Financier and Bullionist of 
April 28. Oar contemporary has made a feature of the 
great industrial and agricultural development which is . 
going on in the Dominion, and its treatment of the 
subject cannot fail to be of use to capitalists who are 
turning their attention westwards. The electrical industry 
in the country has been given a great filip by the 
enterprise of a few companies engaged In the prodaction 
of electrical power. Among the increasing number of 
water-power installations of Canada a prominent place 
must be given to that of the British Columbia Electric 
Railway Company, Limited. This company now has at 
its disposal 9,000 h.p. which can be increased at the 
cost only of additional electrical and hydraulic machinery 
to 35,000 hp. The power thus obtained serves to carry 
the whole of the company’s electric railway, lighting, and 
power services in Vancouver, New Westminster, Steveston, 
and the surrounding districts. At March 1, 1906, there 
were 158,265 arc, Nernst, and incandescent lamps in use, 
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and the company's profits last year amounted to £84,977. | 


As a field for the systematic exploitation of electric traction 
on the great railways the outlook is also promising. 


Obituary.—We regret to announce the death, which 
took place on the 4th inst. at Sevenoaks, of Mr. W. S. 
Andrews, who was intimately connected with the manage- 
ment of the Indo-European Telegraph Company for many 
years up to the end of 1904, and also widely known in 
connection with cable and telegraphic enterprises. Mr., 
W. S. Andrews's career was intimately associated with the 
development of submarine. telegraphy, in which sphere he 
had laboured since the year 1848, His first post was that 
of acting engineer to the Submarine Telegraph Company. 
This position he retained for elght years, after which he 
took charge of the repairing ship attached to submarine tele- 
graph work for the Danish Government, and was engaged 
on other work of a similar character. Daring this period 
he was London secretary to the British and Irish Magnetic 
Telegraph Company and gave assistance in extending tele- 
graphic communication with the Continent, and particularly 
in simplifying tariff charges. Mr. Andrews joined the 
United Kingdom Telegraph Company in 1860 as manager 
and secretary, later on taking up the duties of electrician 
and engineer. In 1870, after the transfer of the home 
telegraphs to the Government, Mr. Andrews joined the 
Indo-European Telegraph Company as manager and secre- 
tary, and later (in 1884), in recognition of his services, 
was appointed managing director with a seat on the Board. 
After 30 years of active service Mr. Andrews retired at the 
end of 1899 from the post of managing director of the 
Indo-European Company, his latest work in that position 
being the procuration of an extension of the company’s 
Russian and Persian concessions for a further period of 
20. years. In 1877 he was elected a director of the 
Western and Brazilian Telegraph Company, and in 1888 
became chairman of the company. In 1898 the amalgama- 
tion of the Western and Brazilian Company and the 
Brazilian Submarine Company took place, and Mr. 
Andrews became chairman of the combined undertaking 
registered as the Western Telegraph Company, a 
position he retained until his resignation in 1902, 
He joined the West India and Panama Company in 
1874, and became its chairman on the death of Mr. Earle 
in 1897, In 1895 the Amazon Telegraph Company was 
established, and Mr. Andrews was elected chairman. Mr. 
Andrews received resognition from the Persian Govern. 
ment in connection with his management of the Indo- 
European Company’s service, the Shah having conferred 
upon him the distinction of a Grand Officer of the Second 
Class of the Lion and the Sun. 

Physical Society.—At a meeting of the society on 
April 27, Mr. J. Morrow read a paper “On the Lateral 
Vibration of Bars subjected to Forces in the Direction of 
their Axes.” In the paper a statement of the general 
problem of the lateral vibration of rods is first made. The 
rods are assumed to be subjected to an axial tensile or 
compressive force, and the differential equation given may 
be applied to bars of uniform or varying sectional area, 
and to cases in which the bar carries one or more loads 
concentrated at different points in its length. In con- 
sidering any special problem, we may either start with 
this general equation or we may write out a particular 
differential equation suitable to the conditions of the case 
in question only, Three cases of unloaded bars are dealt 
with—namely, those under the following end conditions: 
" gupported-supported," “clamped-clamped,” and “ clamped- 
supported.” Expressions are obtained from which the 
frequencies may be calculated, and the results are stated 


ina form such that the determination of ‘stresses, terminal - 


couples, eto, may be easily made. The case of greatest 
interest is that of a stretched bar clamped at each end. 
Approximate solutions of this problem have been arrived 
at by both Ssebeck and Donkin. These are on the assump- 
tion that the vibration is but slightly affected by the 
rigidity of the material. An assumption of a very different 
character, and one generally fulfilled in structural work, is 
made in this paper—namely, that the longitudinal force is 
not very great. 
the fundamental or any harmonic. 
applied to the solution of the same problem. These are 
the method of successive approximation, and the approxi- 
mate "energy method” of Lord Rayleigh. 
methods are free from the assumptions mentioned above, 
and give results closely agreeing with those first obtained, 
These results may be applied in problems of long struts or 
rode, as distinct from the long and fine wires of acoustice, 
‘The cases next dealt with are those of bars of negligible 
mass, carrying a concentrated load and subject to longi- 
tudinal force. Expressions are obtained for the curve of 
the bar at any instant, the couples at the end, and the 
periods of vibration. 
the axial force is compressive, there is a certain limiting 
load at which vibration ceases. 


Solutions are thus found for the period of 
Two other methods are 


Both these 


It is found throughout that, when 


The amount of this load 
varies with the conditions at the end of the rod, and the 
expression for it agrees with that given by Euler for the 
elastic stability of along column. The paper closes with 


an application of the solutions to some static problems of — 


loaded beams. 
sions for the displacements of such bars replace those for 
the types in the vibration problems. Several results not 
hitherto recorded may bə so obtained. 


By a simple change of notation the expres; - 


The Mercury Arc.—At a meeting of the Glasgow 


Local Section of the Institution of Electrical Engineers on 


Tuesday last, Mr. C. Orme Bastian read a paper entitled 
“Observations on the Mercury Arc and Some Resultant 
Problems in Photometry.’ Mr. Bastian's attention was 
first directed to the mercury arc some years ago when 
experimenting with a mercury switch in series with a 
220-volb 100.c.p. carbon-filament lamp. The mercury was 
enclosed within an exhausted glass tube about 1n. diameter, 
and it was observed that on tilting the tube to cause the 
mercury to divide into two separate bodies, a 3in. arc was 
formed between the bodies, and at the same time it did not 
appear that there was any marked diminution in the light 
ylelded by the carbon-filament ‘lamp in series. After a 
number of lengthy experiments, the author has come to the 
conclusion that there is an altogether unexpected gain in 
luminosity obtainable by combining the characteristic green 
light of the mercury arc with a light yielded by a carbon- 
filament lamp, in which red is the predominating colour. 
One of the earliest difficulties encountered in the construc- 
tion of a mercury arc lamp arose from the fact that the 
mercury apparently migrated from the positive electrode 
through the arc to the negative electrode, and consequently 
sooner or later the positive electrode became depleted of 
all its mercury. Taking it as proved that mercury is 
transferred during the operation of the lamp from the 
positive to the negative electrode, due to some effect of the 
electric current other than heat, the author concluded that 
this could be compensated for by the transference of 
mercury in the reverse direction if the negative electrode 
could be maintained at a sufficiently higher temperature 
than the positive, and by constructing the burners so that 
the negative electrode surface is smaller than the positive. 
This compensating effect is actually obtained, with the result 
that constant quantities: of: mercury are retained at each 
electrode respectively throughout the operation of the 
burner. A combination which: has been tried with - 


excellent results is a liquid alioy of sodium and potassium 
or zinc. Mr. Bastian mentions a case where these com- 
bination lamps have replaced Welsbach gas lamps in light- 
ing a public billiard-room. One 60-watt mercury are, 
combined with one 60-watt carbon filament, replaced two 
5ft, gas-burners. At 3d. per unit and 3s. per 1,000f6, 
this works out at even cost for electricity and gas con- 
sumption respectively, but the electricity produces more 
light and better quality. Mr. Bastian concludes that for 
many purposes the mercury arc lamp will prove a useful 
weapon with which to combat the keen, but doubtless 
healthy, competition with which electric light is now 
threatened by other illuminants, and the necessity 1s urged 
for a reliable white standard of light and larger photo- 
meter rooms than are now avallable. 

Direct Current Motor Control, —Mr. Chas. A. Eck, 
of Newark, N.J., has recently patented a method of con- 
trolling electric motors by varying the magnetic resistance 
of à motor field in order to control the speed and output of 
the same. In the apparatus suggested by Mr. Eck, the 
feature of novelty is an adjustable yoke between the poles 
whose sectional area varies so that when the yoke is 
adjusted to one position the magnetic lines of foree will 


flow through that portion of the yoke having a large cross- 
sectional area, and when adjusted to another position the 
magnetic lines of force will flow through that portion of 
the yoke whose cross-sectional area is smaller Fig. 1 is 
an end elevation of a motor embodying the invention with 
the interlor parts exposed and partly in section, and show- 
ing the yoke adjusted to the position where the magnetic 
lines will flow through that portion having the larger 
cross-sectional area—that is, the starting position. Fig. 2 
is a view similar to Fig. 1, but broken away and showing 
the position of the yoke when greater speed is desired and 
when the magnetic lines of force pass through that portion 
of the yoke which has the smaller cross-sectional area. 
Fig. 3 is a sectional view taken on line 4 4 of Fig, 1. 
Mounted upon the motor casing, and adjustable, is a yoke 
in the form of a ring, 10, and composed of a series of 
portions, 11, of a relatively large cross-sectional area and 
connected by a series of portions of a relatively small 
cross-sectional area. It will be noticed that each portion, 
11, is somewhat longer than the distance between the 
poles, so that when properly positioned, as shown in 
Fig. 1, it will overlap from one pole to another. This 
ring is provided with a suitable handle so that it may be 
readily adjusted by the operator. Saitably secured in the 
casing is a member, 14, which is in the form of a plate 
with cut-out portions and adapted to be inserted from the 
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end of the motor, and when turned around will be properly 
held in the grooves, 16, of the ribs, 17, on the casing. The 
removable cover, 18, is then placed over this and secured to 
the framework by means of screws or otherwise. Mounted 
upon the member, 14, are two contact plates, 19 and 20, 
properly insulated by means of fibre, and between the 
two contact plates the switch lever, 23, is adapted to play. 
This switch lever is pivoted at 26 and fits snugly between 
the two contact plates, so that when moved between the 
contact plates it will remain tbere by reason of the fact 
that it is composed of two parallel bars spaced apart by 


means of washers, leaving the main portion of the switch 
lever resilient. This switch lever is normally held out of 
engsgement withthe two contact plates by means of a spring, 
and has connected to it the wire, 29, while one of the contact 
plates has connected to it the other wire, 50. Mounted upon 
the adjustable yoke-ring are two stops, 51 and 32 (Fig. 1). 
It will now be seen that when the parts are in the position 
shown In Fig. 1 the motor will be in the starting position 
and the magnetic lines of force passing through the portion, 
11, having the large cross-sectional area, the motor will 
run at its slowest speed. If the handle is now turned to 
the right of the figure, the stop, 31, will continue to move 
the switch lever between the two contact plates so as to 
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keep the motor in circuit, and will at the same time 
gradually bring the portion, 12, of the yoke-ring having 
the small cross-sectional area into the position shown in 
Fig. 2, thereby gradually increasing the speed of the motor 
bv causing the magnetic lines of force to travel through a 
constantly decreasing cross-sectional area of yoke. If the 
handle, 13, is turned in the opposite direction, then the 
stop, 32, will gradually move the switch lever out of contact 
between the two plates, and, when that point is reached, 
then the spring will snap it back on a quick action, thereby 
reducing sparking. 
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ELECTRICITY AND GAS IN BRISTOL * 


In view of the bitter controversies that are atandi 
being waged between the champlons of the rival illuminants, 
electricity and gas, it is interesting to trace the parallel 
development of opposition concerns trading in a given area. 
Taking, for example, the case of Bristol, where the Corpora- 
tion electricity works commenced in 1895 to compete with 
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charged to customers form a criterion of the benefit gained 
by the general publie as a result of the rivalry, while the 
annual returns of percentage profit available for dividends 
and other purposes enable us to gauge the financial success 
of the respective undertakings, 

The table contains an analysis of the returns issued by 
the Bristol concerns since 1893, and in order that a satis- 
factory comparison may be made, the figures for total 
capital, quantity sold, selling price, and percentage profit 
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Diagram showing the Relative Progress of Electricity and Gas in Bristol. 


an old-established gas company, it is instructive to com- 
pare the annual returns of the two undertakings on a 
number of different bases. In the first place, there 1s the 
total capital outlay on buildings, plant, etc, which may be 
taken as representing the magnitude of the concern. If 
capital is increased with demand, we should expect the 
output to be proportional to the outlay. The prices 


* The figures for the gas company have been taken from Field’s 
Annual Tables, published by Messrs, Eden, Fisher, and Oo, 


have been plotted on a time basis, with the resulta shown 
in the accompanylng curve diagram. Thess curves are 
worthy of careful study, for by their aid it is possible to 
review ata glance the results of the competition between 
gas and electricity in Bristol. In the first place, it is plain 
that the effect of the competition has not been to reduce — 
the profit of the gas company, although (and here lies the 
Important point) the price of gas has been steadily reduced 
during the period under consideration from 2s, 8d. to 
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RETURNS OF THE BRISTOL GAS AND ELECTRICITY UNDERTAKINGS, 


- 1904, 1903. 1902, 1901. 1900. 1899. | 1898. 1897, 1896. 1895. 1894. 1893. 


—_—— 


eed 


Electricity — . | 
Total capital ......2|  42,244| 455,290) 384,777, 299,260) 252,588 fd 145,556, 109,968| 97,794! 82,186 — — 
Units sold .......—....- 4,299,504/5 409,758|2,756,624/2,191,559/1,812 511/1,562,786, 910,888| 650,758| 408,501, 293.522; — — 


Aversge selling price 


per unit .-.......-| 518d. | 344d. | 3 6d. 5724. | 5881. | 424d. | 498d. | 5'093. | 5'818. 47d. 
Total income ....... E|  59,700| 51,500 43,200] 35.600) 30.100| 25100, 19,800} 14.300 9,400 5.900 
dir percent. ...—..| 635 | 6°48 521 4 25 6 22 7 46 8:62 7 29 4 46 *69 
as — | l 
Total capital ......... £11,224,040/1,189,956/1,168.045/1,1423 535/1.076 943|1,032,606) 994,548) 965,452! 933,560) 933,56C) 933,560} 906,072 


Gas told (thousands)... |2 249,1702, 142,083/2,095,142/2, 007,544 1, 879 847/L, 759 073 1,651,543!1,599 5523/1, 537, 267/1, 508, 954] 1,442,986|1,410,190 
Aversge selling price | 


(per thousand) ....| 26: 32d. | 26 78d. | 26 96d. | 26 91d. | 26 821. | 27 22d. | 27 66d. | 27:90d. | 29 891. | 3081. | 32:88, | 35:694. 
Total income ..... -£| $50,825, 510,166| 327,172) 323,057) 315,263) 280,884, 250,849] 242.712) 245032} 251,187| 257,505| 256,561 
Profit per cent. ....... al 6 .8'49 58 2 65 6:59 7:87 | 6'50 1:09 1:86 511 5'68 5'56 


cent., or higher than it has ever been previously. It thus | capital expenditure on the present Greenwich station is 
appears that both the gas company and the gas consumer | not, of course, included in the Bil], but in all the working 
are better off than they were before the competition com- | expense and revenue estimates the combined operation of 
menced. both stations has been considered, and the exact manner in 
While the output of the electricity works has steadily | which the Battersea plant will gradually be extended to 
Increased from zero to four million odd units, the sale of | assist the Greenwich plant as the load develops, is fully 
gas has Increased equally steadily from 14 to 2} million | set forth. 
thousands. . Incidentally, it is satisfactory to note that in | The estimated capital expenditure on works included 
both cases the output has increased more than propor-|in tbe Bill is as follows:. (1) laud, £60,000; (2) 
tlonately with the capital outlay. Referring to the thick | Battersea generating station, £1,140,000 ; (3) distribut- 
black lines indicating profite, it is noteworthy that a period | ing system and sundries, £1,065,187; (4) interest 
of depression commences in 1899 and culminates in 1901, | on capital outlay during construction, £105,000—total 
after which there is a sharp recovery. This depression | net capital, £2,570,187. The estimated period for con- 
could probably be traced as being both directly and in- | struction extends from 1907 to 1914, and the expenditure 
directly due to the South African war. Daring this period | is divided fairly equally over the seven years. 
the decline in the price of gas is much less noticeable ; the 


2s. 2d. per thousand. In fact, in 1903 the profit was 8'49 per (2) three-quarters completed, aud (3) fully completed. The 


: TABLE I.—Proposed Outlay on Battersea Generating Statior, 
price of electricity was still falling, and the consumers were Normal cspacity, 80,C00 kw. Overload capacity, 120,000 kw. 
effectually prevented from any probability of an attempt Station built in three stages, as demand requires. 
by either party to recuperate themselves by raising the | ^ | | | |  - 
price of illuminant, | Firat two| Third | Fourth |Complete. s 

The progress of both sides, as indicated by the curves, quarters, | quarter, | quarter. 80, 
has been so uniformly satisfactory that it would be difficult m A0, 90020 000 TAI C0 TO LR 

: kw, kw. kw. cost, |per kilo- 
to say that either has prejudiced the business of the other. normal, | normal, | normal, watt. 
At the same time, the consumers of Bristol have been HENCE a F DM E P m » 
gainers, and the standard of illumination throughout the : 

Land. .ouecHdererieEees | 60.00 — —_ 60,000 | 0775 
city has been generally improved. Buildings .....—.-... | 200,600 | 92,000} 92,(00 284,000 | 480 
River work and pier... 64,000 — — 64,000 | 080 


Turbo. generators, witt 


THE LONDON COUNTY COUNCIL POWER BILL, |.?9ndensers .......|183,000| 90,000| 90,00 | 360,000 | 4:50 


Boilers, economisers, 
ete, cresereercerserseree | 100,000) 50 C00, 50,000, 200,000 | 2:50 


| , | Switch ano 
In their completed form the tables of estimates prepared bir dae .| 35000} 8500, 8,500] 52,00 | 0°65 


by the Council's engineers in connection with the Bill that Pipicg and pang ae 40,000 | 10,000 | 10,000, 60,000 | 0:75 
is being promoted in the House of Commons are a monu- | Ooal and ash handling : 
ment of labour and careful preparation. No stone has RE EE eee ere ee eee 


— € —— CD 


been left unturned and no expense has apparently been UST | ae NT 694,000 | 253,000 | 253,000 |1, 200,000] 15:00 
spared in making a most exhaustive analysis of estimated ! | 


expenditures and revenues. 


TA2LE IL — Estimated Cost of Greenwich Generating Station, Normal 


Before examining the figures it would, perhaps, be well capacity, 34,000 kw. Overload capacity, 42,50J kw. First portion 
to briefly sketch in outline the proposed scheme. Energy in operation, second portion building. | 
is to be supplied from two generating stations-—one at | — Total cost. ie d kw. 
Greenwich of 34,000 kw., and one at Battersea of 80,000 kw. | per kw. 


normal capacity, the latter to be built in three sections as Dues d Sa ERU e eos 
the demand increases. The area of supply is, roughly, in | River work and pier.-.—.—....—.-.— eeie.ee 52,181 uea 153 
the shape of a four-sided figure, with corners at Hendon, | Generators, with condensers .............—..... = 280,515 .... 8'25 
Romford, Gravesend, and Richmond. Distributors will | Boilers, economisers, eto... sarmemenrorn 95,518 wee 2778 


receive a bulk supply ab 6,600 volte, three-phase, 25 cycles, | Piping and pumps erc CUL on | 48879 Te 148 
and supply T be given from 19 tramway sub-stations and | Coal and ash handling plant .......—....-.... 19,827 .—... 0'58 
10 additional centres. The average distance of the suppl : 
centres from the generating sailors is six miles, and ika Totals... ememememsnemem rerem £897,868 — — £260 
average distance of the latter from the stations of authorised | An analysis of the proposed outlay on the Battersea 
distributors is 1'75 miles. It is suggested that authorised | station is given in Table L, and the estimated cost of the 
distributors could use their existing plant for peak load | Greenwich station, the first portion of which is already in 
purposes, and take supply from the Council for all-day | operation, is given in Table II. It will be noted that, while 
power load and all-night lighting load. Bulk supply | the cost per normal kilowatt of the almost completed station 
customers would supply and control all transforming | is £264, that of the proposed plant is £15, ard a com- 
apparatus necessary. ; parison of the items in the columns shows that an all-round 
. In all, 27 tables have been prepared, and 14 of these are | saving is anticipated. Allowing for the fact that the second 
devoted to estimates of working expenses and revenue | atation is to be of more than double the capacity, and will 
account under differing conditions. Figures are given | have the advantage of the experience gained with the 
alternatively on a 25 per cent. and 35 per cent. load factor | present plant, the difference between.the two figures is still 
basi, and with the Battersea station (1) half completed, | sufficiently great to call for careful investigation, 
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| 
The estimated power available for bulk supply in 1908 9 | the feature in the scheme which demands the. closest 


is 10,500 kw., this figure being arrived at by subtracting scrutiny. This matter has already been dealt with at 
the estimated tramway requirements from the working | considerable length in these columns, and with the ald of 


kilowatts of the combined stations. This balance does not | curves we have shown the actual price per unit which a 


! 


to-Existing.Undertakers (price charged) 
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include overload capacity, and it rises from 38,000 kw. in consumer will have to: | 
; Dave to pay according to the load factor of hi 
oe to 60,000 kw. in 1915-16, at which latter date, | demand. In our issue of March 16 wo published a dlacram 
a t the tramway requirements are assessed at with the ald of which the charges promised in the various 
, . : Power Bills could be compared at a glance. From the informa. 
pats the consumers point of view and from that of the | tion then at our disposal. we learnt that the Fieri 
manulacturer or contractor the proposed charge per unit is | posed by the London County Council to distributors wag 
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an annual rate of £4. 108. per maximum kilowatt demanded 
plus a flat rate of ‘2d. per unit delivered. It now appears 
that the $4, 10s. should be £3. 12s., and the curve of prices 
as shown in the accompanying corrected diagram (Fig. 1) 
is correspondingly lower, and for low load factors practi- 
cally coincides with the offer from the Additional Power 
Company. On load factors higher than 25 per cent. the 
London County Councils offer is now considerably more 
advantageous than those of rival schemes. The Council's 
engineers estimate a diversity factor of 80 per cent.—t.e., 
that the maximum demand upon the generating station 
will not exceed 80 per cent. of the total maximum demands 
of the customers. The net Income would, therefore, be 
£3, 128, + ‘8, or £4. 10s, per kilowatt of maximum 
demand on the generating station. Our original curve, 
therefore, which we show this week with a dot-and-dash 
line, represents the estimated price obtained per unit, based, 
not on the consumers’ maximum demands, but upon the 
maximum demand upon the generating station. The 
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figure £4. 10s. 1s, therefore, used in subsequent estimates of 
revenue. 

As has been stated, the estimates include a number of 
revenue accounts for years during which the Battersea 
station is incomplete. These balance-sheets predict an 
average surplus of 7°5 per cent. on the outlay, which is 
favourable enough if the figures are to be relied on. In 
Table III. we give the estimated revenue account when 
both stations are completed and working on a load factor 
of 35 per cent. The load factors of several of the largest 
existing London supply companies can be seen by reference 
to the curve diagram. That of the South London Company 
last year was a trifle over 30 per cent., and in view of the 
fact that the Council will have a big tramway load, 35 per 
cent. seems a reasonable figure. Two items in Table III. 
that require consideration are the estimated generating 
costs per unit. These are given as 0'1972d. at Battersea 
and 0°2484d. at Greenwich. Now the black dots on the 
curve diagram represent the actual generating costs per 
unit last year in the stations named, and it thus appears 
that the Council hope to generate for 0'197d. energy that 
it cost the County of London Company, for example, 1°3d, 


to produce last year. It is true that the latter had thé 
relatively poor load factor of 18'9 per cent, but this fact 
notwithstanding, and making allowance for the antiquated 
plant of the older concern, the difference is still sufficiently 
great to call for careful consideration. In any case, assum- 
ing the Council's figures to be even approximately correct, it 
is quite clear that exlsting distributors would ba able to buy 
powerin bulk much more cheaply than they could gene- 
rate it themselves. It would seem that by taking a uniform 
all-day supply with a high load factor, and at a corre- 
spondingly cheap rate, the existing plant could still ba 
utilised to take care of irregularities, and in this way an 
economical arrangement could be secured. 


TaB III. 

REVENUE Account.—Battersea and Greenwich generating stations 
completed. For a sale of 949,035,850 units per annum (35 
per cent, load factor). 

Expenditure, 

183,960,000 units from Battersea ab O'1972d. per unit 

generated mesmes» os o oe mmt cer nen corset oange omt oant mama e era o e o o me nan nne £151,125 

78,183,000 units from Greenwich at 0'2484d. per unit 

generated ou sms o ms ræs pms o ue am ne 80,926 

Management, office expenses, and insurance 10,500 

Rents, rates, and taxes messe me ees oen e be 


Transmission charges (maintenance and operating) TP A 
301,701 

Balance, being gross surplus, representing 8'Ó per cent, on 
total capital outlay of 83,268,055 ur swt ees o ms nom ens o ms man mee sos 271,341 
£573,042 
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Revenue, 
Sale of 249,035,850 units at 35 per cent, load factor =: 
81,225 kw. at £4. 108. mmnm suseso oms oso o amt p ro sss mens nee oort vat mm 365,512 
249,035,850 units at 0 2d...... ....-... v ——— bu. iT . 207,630 


£573,042 


Net REVENUE ACCOUNT, 
Expenditure, : 
Interest and sinking fand charges on land and generating 
station and transmission system ..- smeo os xow rmm rom nm 
Balance, carried to reserve... numos. oot mes o se eume ncas oant o ort o oe nona mm 


£202,847 
68,494 


£271,541 
271,541 


£271,541 


To illustrate the very thorough manner in which the 
estimates have been prepared, it may be stated that the 
costs of labour, repairs, and maintenance both at the gene- 
rating station and on the transmission system have been 
analysed in detail. Thus, for example, the Battersea station 
when fully equipped with its 80,000 kw. will require a 
superintendent at £600 a year and three charge engineers 
at £250. The boilers will require 51 stokers and attendants 
at an average of about 37s. a week, while there will be six 
switchboard attendants at 50s. and 35s, Altogether 108 
men will be required to attend to the station, and the 
proposed staff certainly does not seem excessive for a 
80,000-kw. plant. The wages bill amounts to £11,594, 
while the annual cost of repairs and maintenance is set 
down at £16,290, The total labour on the combined 
transmission system is estimated at £13,500, the principal 
ltem being the wages of 87 attendants at switch centres, 
who are to recelve 40s. a week. Under the item ‘‘manage- 
ment and office expenses" there is a chief engineer for the 
whole system at £1,500, with an assistant receiving £800, 
while each station will be equipped with one storekeeper, 
one draughtsman, one clerk, one office boy, and three time- 
keepers. 

The interest on the total capital outlay at Battersea of 
£1,265,227 at 34 per cent. amounts to £44,283, and £25,148 
is allotted to sinking fund. Plans of the proposed plant 
in Battersea are outlined in Figs. 2 and 3. 


Revenue, 
Gross surplu8 usos nss ours amt o eos mamn omet nmn 
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MESSRS J. H. HOLMES AND CO/S WORKS, 
NEWCASTLE-ON-TYNE. 


The description which we gave of these works and of 
the various special manufactures of the firm in our last 
week's issue was not so complete as we should wish, owing 
to the late arrival of some photographs. These are now 


to band, and we reproduce herewith views of the armature quick and efficient testing of large numbers of machines, 
winding department and of the test-room. The equipment the dynamo to be tested is made to return electrical energy 
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Messrs, J > H. Holmes and Co.s Armature-Winding Department. 


of the test-plates has been specially designed to enable the | to the supply 'bus bars. Where this is not possible directly, 


~~ 


and with a minimum of power. To secure this the | other connections are adopted, which, by introducing a 
Hopkinson method of testing is generally used, by which third machine, enable is to be done. 
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The armature winding department is also of special 
Interest, One feature which struck us was the immersion 
of the completed armatures in insulating varnish. The 
‘process is briefly as follows: The armatures are first 
baked in vacuums, While still hot, they are then placed in 
the varnishing vessel, and again the air is exhausted. 
Varnish‘ is then admitted, which penetrates the whole of 
the interstices, as it is forced in by atmospheric pressure. 
After again being dried, the insulation is practically water- 
proof. We regret that a block showing a Mather and Platt 
high-lift turbine pump was accidentally included in our 
article last week. This pumping plant is in use at the 
Corporation tramway generating station, which we are 
describing shortly. 


THE NEWCASTLE ELECTRIC SUPPLY COMPANY. 


In view of the magnitude of this undertaking, ib may be 
sald forthwith that it is hardly possible to do justice to it 
In the space allotted to this article. The company com- 
menced operations in January, 1890, a supply station being 
erected at Pandon Dene, near the centre of the city. The 
plant installed consisted of slow-speed horizontal Robey 
engines driving by ropes Mordey single-phase alternators, 
which supplied a high-tension network of mains at 2,100 
volts pressure. A house-to-house system of transformers 
was in use, the ratio of transformation being 2,100 to 
100 volts. The switchboard, which was burnt out in 
March, 1890, was considered to bə one of the finest In 
England, but to modern ideas would appear somewhat 
primitive. This station by the end of 1900 had a load of 
somewhere about 1,600 b.p. It was realised that although 
the system of supply was quite satisfactory for lighting, it 
was not suited to meet the growing demand for power, and 
towards :the end of 1899 two 500-h.p. direct-eurrent Holmes. 
Belliss sets were put in, and a system of direct-current mains 
laid in the city, It was farther decided to gradually change 
over the consumers from alternating to direct current 
supply (which has since been done), so that the single- 
phase system might ultimately be discarded. The load 
at the end of 1900 was Increasing so rapidly that the 
company decided to erect a large station outside the city, 
in a situation more suitable for economical production, 
and a large station was erected about 34 miles from the 
city, at Neptune Bank, by the Sapply Company, in conjunc- 
tion with the Walker and Wallsend Union Gas Company, 
who had obtained powers for the supply of electricity in 
bulk in the Wallsend district. The Supply Company has 
since had the powers of the latter company transferred to 
itself by spscial Act of Parllament. The Newcastle Electric 
Supply Company was the pioneer company in the supply of 
electricity “in bulk" to other authorities. They have at 
present agreements and eontraets for supply to the County 
of Darham Supply Company, the Tynemouth Corporation 
(for the Cullercoats district), the urban districts of Whitley 
and Monkseaton, the Walker urban district, the Northern 
Counties Supply Company, the North-Eastern Railway, 
and others. 

The station at Neptune Bank commenced to supply 
current to near consumers in December, 1900, but did not 
commence to supply current to Newcastle, to assist 
Pandon Dane station, till December, 1901. From that 
date ib gradually took over the load on Pandon Dene 
station, and the latter finally ceased to ba a generating 
station early in 1903, since when it has been used as a sub- 
station only. The Neptune Bank station was designed to 
supply three-phase current at 5,500 volts, 40 periods. 
Current. is transmitted at this pressure to various sub- 
stations in Newcastle and district, where it is transformed 
to 480 volts direct current for the three-wire network. In 
addition to direct current, a number of large consumers 
are supplied with three-phase current as well. The Neptune 
Bank station may be considered as fairly typical of the 
average power-house equipment to-day, with the exception 
of the switchboard, of which more will be said later, 
The present equipment consists of 10 Babcock and 
Wilcox boilers, one 75-h.p. and two 300-h.p. direct-current 
dynamos driven by Belliss engines, and four 1,200-h p. 
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I 
three-phase alternators driven by triple-expansion marine 


engines. Two 3,000-h.p. Parsons turbo-alternators were 


also installed, but one has since been removed to the 


Carville station. 

It is necessary to dismiss these earlier stations thus 
briefly, and reserve sufficient space for a more detailed 
description of the new station at Carville, which embodies 
the very latest practice in power-statlon design, special 
attention having been paid to security of supply, 
combined with low capital cost. The foundations for 
this station were commenced in April, 1903, and 
current was first supplied to the system in July, 1904. 
Tho site has a frontage of over 400ft. on the River Tyne, 
enabling an ample supply of condensing water to be 
obtained. The small floor space occupied by the turbines 
compared with the boilers rendered it desirable to place 
the boiler-house at right angles, instead of parallel, to the 
engine-room. This arrangement, moreover, redaces the 
length of steam-piping to a minimum, and makes it 
possible, by increasing the length of the boiler-houss, to 
instal the extra boiler power required for extensions 
without interfering with the general design of the 
station. While the design as a whole presents 
several unusual features, those of the greatest import- 
ance are, perhaps, the subdivision of the station into 
what is, practically speaking, a numbar of Independent 
stations—the adoption of steam-turbines larger than any 
in use at that time, the use of water-tube boilers of the 
marine type, the use of automatic oil-break switchgear of 
the cellular type, worked by electric power. The station is 
laid out on the “complete unit system "—that is, each of 
the larger turbo-alternators has its own condenser, exciter, 
set of boilers, pumps, etc, but shares with another large 
sep a common boiler-house, coal-bunker, chimney, and 
branch railway siding. The only points of junction 
common to all the units are the main ’bus bars, the circu- 
lating water system, and the main railway siding. Com- 
plete failure of the station becomes practically impossible 
with -this system, while, at the same time, economy of 
capital expenditure results from the fact that money need 
not be spent at the outset upon buildings, chimney, ete., to 
allow for the future full capacity of the station. 

After carefully considering the various methods of 
generation, ib was decided to adopt steam-burbines of the 
largest slza then available. This was largely due to the 
result of the favourable experience already obtained from 
the 3,000-h.p. turbines which had been in use for the two 
previous years at Neptune Bank. The present equipment 
at Carville consists of two 5,000-h.p. turbine sets and two 
7,000-h.p. turbine. sets, all of the Parsons make. Every 
turbine set has its own exciter directly coupled to is. 
Three further sets, of 7,000 h.p. each, are now being 
installed. It is found that all these machines at Carville 
ean deal with overloads of 100 per cent. without difficulty, 
The Neptune Bank station is now only used at times of peak 
load and on Suadays. Although all the turbines installed 
are of the horizontal type, there is sufficient head room in 
the engine-room to allow turbines of the vertical type to be 
installed in future, if found desirable. As regards steam 
consumption, tests have shown that at 200lb. steam 
pressure, with 150deg. F. superheat, the largest sets do 
not consume more than 1llb. of steam per brake horse- 
power hour at the most economical load. The condensers 
and pumps are placed below the level of the turbines, but 
in such a position as to be entirely accessible to the over- 
head crane. Each boiler-house contains 10 water-tube 
boilers of the Babcock marine type, in two separate banks 
of five each ; each bank being sufficient to supply one turbine 
with one spare boiler. Hight Stirling water-tube boilers 
are now being put in, each capable of evaporating 55,0001b. 
of water per hour. Each boiler-house has a separate coal 
bunker into which the coal is discharged from an overhead 
siding, on to which the trucks are drawn by an electric 
locomotive. The coal is delivered through automatic 
weighing machines to electrically-driven chain-grate stokers. 
The ashes are removed by a conveyor discharging into 
railway trucks, so that both coal and ashes are handled 
mechanically throughout. Indeed, the extraordinary 
absence of men strikes one very forcibly when going over 
this station. The steam-pumps are arranged to work 
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without lubrication, so that their exhaust steam may be 
passed along with the condensed steam from the turbines 
Into the boilers direct without filtration. 

The switchgear is of a type somewhat new in this 
country, though likely to be much used in the fature. The 
ideals aimed at in designing the switchgear were: (1) the 
switches, connecting cables, and all auxiliary apparatus 
for the machines and outgoing feeders, as well as the 
different phases, were kept entirely separate by fireproof 
partitions; (2) the switch-house was made absolutely 
fireproof ; (3) every portion of the switchgear was capable 
of being isolated from the remaining apparatus for the 
purpose of overhauling and cleaning ; (4) extension was 
rendered easy. These conditions have been satisfied, but, 
to enable this to be done, necessitated a board about the 
full length of the engine-room. There are four galleries 
and a cable basement. 

The two top galleries each contain a set of ’bus bars; 
the main switches, operated by small motore, are on the 
next, the ground floor being occupied with instruments, 
transformers, ete. The switch “ board " Is, in fact, a wall, 
built up of concrete slabs, divided into cells or narrow 
chambers, enclosed by iron doors. Those of our readers 
who wish for a more detailed description of this station 
will find it in a paper read before the Institution of Elec- 
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general supply in Newcastle, one in Benton, and 13 for 
power supply in Walker, Wallsend, and Willington, the 
total capacity of sub-station plant Installed being 27,700 h.p. 
Eight other sub-stations are in course of construetion, 
mostly in the county of Durham. Pandon Dene, the site 
of the old generating station, is the largest sub-station, 
and contains some 6,000 b.p. of plant. The switchgear 
used in the largest sub-stations is of a somewhat similar 
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Sectional Plan and Elevation of the Carville Power Station. 


Merz and MeLellan, the consulting engineers to the com- 
pany, in 1904. 

With regard to the distribution system, there is at the 
present time a network of mains extending from North 
Shields on the east to Elswick on the west, a distance of 
11 miles, in addition to which the company is supplying 
the County of Durham Electric Supply Company with elec- 
tricity in bulk, some 40 miles of 20,000-volt transmission 
lines being laid, while in the northern part of. their area 
(Northumberland) similar transmission’ lines will ba laid in 
the fature. Power is conveyed to some 35 sub-stations, of 


which five are for the North-Eastern Railway traction, seven. 
for the North-Eastern Railway power and lighting, nine for- 


pattern to that at Carville, while ia the smaller ones high- 
tension switchgear of the Brown-Boverl type has been used, 
Some of the sub-stations have no rotary apparatus, being 
used as static traneformer stations for the supply of three- 
phase current only. The sub-stations used for the North- 
Eastern Railway traction scheme contain rotary converters 
and static transformers, while the company’s own sub- 
stations are equipped with motor-generators supplied at 
6,000 volts, without static transformers. 

Tne company supplies a great variety of consumers, 
generating current for the North-Eastern Railway traction, 
the Tyneside Tramways Company, 


3 


electro-chemical works, 


the Gateshead tramways, power for almost every form of: 
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factory, and lighting in addition. The amount of power | It is interesting to note that out of some 28 large 
applied for the is der classes of work at the end of 1905 | power consumers in the Newcastle district, about 20 are 
was as follows: power (factories, etc.), 16,500 b.p. ; light- | supplied with three-phase current, the remainder with 
Ing, 8,000 h.p.; traction, 15,100 h.p.; bulk supply (to | continuous current (the ratio in horse-power is 6 to 5). 
other authorities), 13,100 h.p.—a total of 83,000 h.p.' Among'the largest works consumers may be mentioned : 
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The Carville Bnglne Room, | 
That there is a vast field to be covered will be Armstrong, Whitwortb, and Co., Elswick, 1,807 kw. 
seen from the fact that the area of supply of the | installed ; Amstrong, Whitworth, and Co., Walker Ship- 


Newcastle Electric Supply Company and the County | yard, 780 kw.; Hawthorn, Leslie, and Co., marine engine 
of Darham‘{ Supply Company} (now associated with the works, 707 kw.; Swan and Hunter and Wigham 


Another View of the Carville Engine Room, 


former) together amounts to 625 square miles!  If| Richardson, shipyard, 972 kw.; Swan and Hunter 
George Stephenson, a native of thia district, and whose | and Wigham-Richardson, shipyard, 826 kw. ; North- 
name is honoured throughout the world, were alive to-day, | Eastern Railway, shops and stations, 1,500 kw.; North- 
he would see his prophecy fulfilled. In 1847 he said, “I | Eastern Marine Engineering Company, 1,590 kw. ; North- 
shall not live to see it, but perhaps you may, when elec- | umberland Shipbuilding Company, 682 kw.; Wallsend 
tricity will be the great motive power of the world,” Slipway and Engineering Company, 850 kw.; Clarke 
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ss a E Co., engineering works, 1,507 kw. ; Ness | estimated output for 1906 is 48,000,000 units and for 1907 
pane e chemical works, 715 kw. The rates at which | 85,000,000 units. Some very large consumers are under 
gy is supplied are as follows: for lighting, 33d. per | future, notably the Castner-Kellner Alkali Company, who 
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The Pandon Dene Sub-Station of thezNewcastle-on-Tyne Electric SupplyICo. 


unit, and for heating 14d. per unit, with a 5 per cent. | are erecting new works on Tyneside, and will require some- 


discount for prompt payment. The rate for power depends | thing like 30,000,000 units per annum, as the process goes 
upon a variety of ciccumstances, such as the amount, | on 24 hours a day. The cost of production is estimated at 
the hours during which it is used, the power factor, | ‘35d. per unit for 1907. | E 
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The Operating Panels of the Carville Station 


ete. The average price per unit obtained by the The company has pald dividends at the rate of 8 per cent. 
company from all sources is ‘94d., while the cost per annum every year since 1897, and consequently has 
of production is '56d. The total output for 1905 was bsen enabled to make varlous issues of new capital at a 
30,578,000 units, of which the North-Eastern Railway | premium, the amount of such premiums being about 
traction accounted for about 8,500,000; while the | £155,000, and out of this it has, within the last few years, 
agreement to take current from the company in the near éntirely replaced its original system, which was laid down 
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in 1890, besides writing off a considerable part of the cost 
of the Neptune Dank station, which will ultimately be 
abandoned. The present authorised share and loan capital 
of the company amounts to £1,500,000, and the expendi- 
ture to $1,192,400, of which it may be said that some 
£200,000 is at present unproductive, or, rather, that it will 
be a matter of 18 months or two years before the money 
expended in the newer sub-stations and transmission lines 
earns a dividend. Such is usually the case in similar 
undertakings, and it speaks well for the company that, in 
spite of this, they have been able to keep up a high rate of 
dividend. In addition to this, £12,184 has been set aside 
for depreciation and reserve. 

The staff of the company is well organised, the various 
branches of work being sub-divided, with a responsible 
head to each department, as follows: secretarial and 


accountant’s department ; consumers’ power department ; | 


consumers’ lighting department ; advertisement and intelli- 
gence department; operating department, supply and 
running ; construction department, new work; statistics 
and testing department. The general manager is Mr. 


R. P. Sloan, to whom our best thanks are due for supply- 


ing the information and statistics for this article. 


The following is a list of Important manufacturing firms 
on Tyneside supplied by the Newoeastle-upon-Tyne Electric 
Supply Company at the end of 1905: 


. ! Kw, installed, 
Armstrong, Whitworth, and Co., Elswick (ordnance depart- 


ment and shipbuilding) „esmes su oee oes son caren cmemrmememsnem ee 1,087 
Armstrong, Whitworth, and Co,, Walker Shipyard .........- 780 
Hawthorn Leslie, and Oo., St, Peters (engineers). w sms me om sessu 107 
James and Oo,, Ouseburn Lead works meses nesses nu ses nes nen nent o ss ron 84 
Maling and Sons Ouseburn Potteries „e.e Len oi mm cmm sen sue 90 
Spencer and Sons, Ouseburn Steelworks .......... "— € 94 
Toward and Oo,, St. Lawrence (engineers) mws sms — s ss s us o IARE REA CE 51 
Carrick and Oo., Walker (quarry) mus sms mao os see nme me nme nese nest ne nee 45 
Donkin and Co., Walker (engineers) ..... css cas pen nus senses serene 10 
Northern Wood Haskenizing Company, Walker .......—.-.. 101 
Swap, Hunter, and Wigham-Richardson, Walker (shipbuilders) 972 
Swap, Hunter, and Wigham-Richardson, Wallsend............. 826 


Tyne Pontoons, Wallsend Oma t CHO DOme 9.020 0.ONQ 0.0» SCOT © OnE Batat MODO DONS CRON PONS 9.09 0.004 9 016 


Williamson and Corder, Wallsend Ohemical Manure Works ... 16- 


Cookson and Oo., Willington Leadworks .........-..—.- Garsi 38 
Dobson and Co., Wallsend (shipbuilders) .......—......—.—.-—... 155 
R. Hood Haggie and Oo., Willington-on-Tyne (rope works) ... 342 | 
North-Eastern Marine Engineering Company, Wallsend......... 1,590 
Northumberland Shipbuilding Company, Willington ......-.- 682 
Tyne Iron Shipbuilding Company, Willington ..........—..—.-.— 228 
Wallsend Slipway and Engineering Company, Wallsend....... 850 


Wallsend and Hebburn Coal Company, Wallsend... s arma oes nw 95 
River Tyne Commissioners a 


Thermal Syndicate, Wallsend .......... cette mmt wee 809 
J. H. Holmes and Co., electrical engineers, Newcastle... men ...... 75 
W. H. Holmes and Sons, paint manufacturers, Newcastle ..... 22 | 
Leetham and Sons, Northumberland Flour Mills, Ouseburn ... 60°75 
Provincial Laundries, Gosforth....... —— He — ME nuu 


The following is a list of manufacturers supplied with 
power from the County of Durham Electrical Power 
Distribution Company at Dec. 51, 1905: 

| | Kw, installed. 
Clarke, Chapman, and Oo., engineers, Gateshead ..—..—..—.....— 1,307 
E. Scott and Mountain, Limited, engineers, Gateshead ........ 
Haggie Bros,, Steel-Rope Works, Gateshead „ws. us oms sms ono enc 
Oarrick and Wardale, engineers, Gateshead 4... et ooms name oca suns 85 


. John Abbot and Oo., engineers, Gateshead... sese 346 
Emerson. Walker, and Thompson Bros, Limited, engineers, 

Dunstol semien ae nn esses enexVete um ERA B 

Team Valley Paper Mills, Gateshead | us oue ome sms oms o o semi o not o rre 41 


Sunbeam Lamp Company, Gateshead ............. eme 84 
Ridley and Oo., Steelworks, Swalwell........ nmi om oes nms e aee nen soe 22 
EA and Garesfield Oollieries Company, Limited, Swalwell 

0 Iery Oat 9-000 erent 0.000 e. cat iia beret ERO AREE EE Guu KONTEN NN 


Priestman Oollieries, Limited, Axwell Oolliery sas m no nmi ne son ses 
Ditto Bessie Colliery, Blaydon seems m sua ome nons ose nus nme cen nes 37 


Ditto coke ovens, Blaydon mws .me sms sos soe sn oms o oio ses nmn sms aa oos 146 
Thos, Ness and Oo., Chemical Works, Blaydon .-.—.-.-.-.- 715 
Gateshead and District Tramways Company, Gateshead ....... 750 
Palmer’s Shipbuilding Company, Blast Furnaces and Steelworks, 

JAITOW neos oemt vans e orms mea > Sia kerni uu ro a ^i 
Mercantile Dry Dock Company, Jarrow nws ewe nen s so oms nus son ne mre 55 
Bede Barn Slag Company, Jarrow |. ince otes è ce omas mus smn oon 20 

SusB-STATIONS FOR SUPPLY IN NEWCASTLE AREA, 50/12/05. 
Pandom rotar Lacus enieices dpa IR im EIN ER CIR Ee e EAE DEO E pa : a 1 525 
Pandon—battery mas ss nun mes oo eem eerte — e p aet o oe 1,000 
Manors—rotary .«. eee emen roit m ime Ka aa 1,100 
Duseburn-erbUBby. saperia iaus d aiit sad a ai chance Led ici e eI ces 1,100 
Jesmond—rotary eee Oe | m 0'0: eem pene dn 9.98) Odne Odre 09.900 CT 0.000 nat e 9.09 '600 
Gosforth —rotary 'UMEO * 90 fee PR 0.000 6) 0 © á pin Outat 0.900.8 onb Doua Ò bé 9.009 MELS DOIDO 0-000 9.009 Dont 900 
Hawthorn, Leslie, and Co,—statió .ascmrcmnmtamsarrntamamtrremem 440 


a good fringing 


| Armstrong, Whitworth, and Oo., Elswick No, 1—static........ . 1,500 

ji íi - Elswick No. 2—static......... 600 

" ii e Seotswood No, 3—static...... O00 

Sup-SraTion To SUPPLY BENTON, 

Benton— static TET T Ts ee I Bae ow » We band 9 900 5 9 BEE S tot 9-090 o 004 100 
Sus-SrATIoNs TO SUPPLY WALKER, 

Walker—rot&Yy carrersercasersssseremsecessutnmt hmmm ennemi 600 

Armstrong, Whitworth, and Co.—static. ews e=» es eot e m nes e em ne oan 800 

Swan, Hunter, and Wigham-Richardson—static e. ere.. a eom mem 600 


SUB STATIONS TO SUPPLY WALLSEND AND WILLINGTON, 


Wallsend—rotary ..... N moe TTE SEATS E 1,100 
Wallsend—battery us. es mmn oers o se oome o at o oa o omg oons oe o e E EEIE . 400 
Willington—rotary «A. emere nnm cme me eee men imn see 1,050 
Carville—rotary .-.—.- eere cme rm rtm o t s at e mre rernm mrt 100 
Swan, Hunter, and Wigham-Richardson, Limited, Wallsend— 586 
rotary nesso s os mus o o ainsa Ea bant tt ta 6 ort O OPO b ca tet 00 0M Dent Dn Bend int ht tt 
Tyne Pontoons—statio s.es ous sm oes nms es e —— ^... 1,000 
Northumberland Shipbuilding Company—static ....—....-— 400 
Wallsend Slipway—static m. sesuo sus sm emen rm err ome 1,000 
Wallsend and Hebburn Coal Company—static ....—.-.-.---.« 225 
Dobson and Sons—static vmccsersersersmvvercesseremsarvorsmrsmemens ADU 
Cullercoats—rotary . es wes sm o on o oe o mt rmm men sens mt seems mant o eet mer senses 155 


Sus.SrATIoNS TO SUPPLY THE NORTH-EASTERN RAILWAY, 


--— Traction. —— od and lighting, 

Name, Rotary or otary or 
state: Ew. statio, En 
Pandon ......-. T . Rotary .« 3,360 .. Statio .. 200 
Benton...-.-.eemeee e Rotary .. 1,680 .. = a. = 
Oarville: coimseccvasacs Rotary .. 2,520 .. Static  .- 200 
Cullercoats a... «eese Rotary ... 2,520 ... Static .. 200 
Kent0ten-oscccocossoseeee Static .. 1,680 .. Statio .. 100 
| Orchard.street ù ue. us es. ao  — m — .. Rotary .. 900 
Orchard-street ........... — eo — om Battery .- 400 
Heaton Oarriage Works. — = — = Btatio  .- 600 
Byker Cover Factory...... — 2o — om Static .. 200 
Blaydon smem sm s ss ee — " — ,. Static .. 200 
Dunston ...... sms sos maso m — s Ee. has Static .. 200 
Gateshead shops smem  — — om  — oe Btatio su 1,200 
Northumberland Docks.. — T — „m Static .. 200 


County or DURHAM ELECTRICAL PowER DISTRIBUTION CoMPANY'S | 
: SUB STATIONS, 
Gateshead— rotary nms nms. seo om o e-a omms o se o oes mans o me o tro Bionn hmmm ome te 
Jarrow—robary. ss o as o eee o aro omt em o ma oemt o amt o trt o -t o oma etm ee o ama mnn o anaes 
Clarke, Chapman, and Oc., Limited—statie me. se emo ooe on ee 
Mercantile Dry Dock Company—stbatio .—.— oos o os non oora è se o oe o om mans 
Axwell—static 9 em seos ont 09 9 00 0 09 2 04. 0 0:0 ee Dove o ome -0t ote 
Teams—statiG 11 ee reretv rere orta ocs ooe CER some a oo Em o oro p amt o owa o ors etm o aea een 
In course of construction  .ws.es essee oot met ois o coe o mt nee o os è seo > NPE 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


Students’ Visit, Easter, 1906. 


As previously announced, the centre selected this year 
by the students of the Institution of Electrical Eogineers 
for thelr annual excursion was the Manchester district, 
The visit was held throughout the week April 23 to April 28, 
and about 30 took part in it, about 20 travelling from 
London. The journey north was broken at Rugby, and 
the works of the Bnrrisu THomson-HousTon COMPANY 
were visited. Passiog through the dynamo and motor 
shops, one gets the impression that much trouble is taken 
nowadays to ventilate well, and one sses numerous artifices 
for ensuring good commutation. Among these latter, slots 
down the middle of the pole seem to have become the usual 
thing, not only with this firm, but also with others visited. 
In motor work the slotted solid pole is used ia combination 
with a laminated shoe which has comb tips. This produces 
effect, and the  pole-span-pole-pitch 
ratio is presumably made greater than usual to help this 
effect. Armature stampings are made up to about 5ft. 
in diameter, and above this they are cut out in one, 
if necessary, by small circular shearing machines. The 
stampings are japanned by passing them through 
rollers on to which the japan is fed. Leaving the 
rollers they are received on a travelling rack, which 
carries them for some 20ft. or 30ft. through a heated 
chamber, so that they are delivered at the other end quite 
dry and ready for storing. A simple power hammer 
suitable for small work was seen in one shop. A rope 
abtached to the tup passes two or three times round a pulley 


"wheel which is driven from the main shafting, the other 
end of the rope being held in the operators hand: To 


work the hammer tlie operator pulls the rope, and this 


| gripping on the- pulley, the tup is wound up ‘to the 
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this company the positive plates are of the Planté type— 
ie, they are formed direct from pure lead—while the 
negative plates are of the more usual pasted type. The 
first process in the manufacture of the positive plate is the 
casting of the frame of a mixture of antimony and lead 
under a pressure of 150lb. to the square inch. The frames 
are then placed in a machine which clears all the holes 
(about 120) of any raggedness at one operation, and they 
are then ready to receive the rosettes. These are made 
up from lead tape in machines which corrugate the lead, 
cut it in lengths, and wind these up into the rosette form 
at the rate of 3,000 rosettes per hour. Rosettes are then 
placed over half the holes in the positive frame, and are 
partially driven home. Any fitting badly are removed 
and fresh ones substituted before the plate is put under a 
stamping press which rams the rosettes right home. The 
other holes are then filled up in a similar manner from 
the other side, and by inserting alternative rosettes 
from opposite sides in this way no subsequent buckling 
of the plate takes place due to the strain of forcing the 
rosettes in, Both plates are formed in baths in the ordinary 
way, the charging going on continuously night and day. 
At present the company generate their own current, but 
they are soon to have a supply from the Lancashire Power 
Company. As the charging current forms a large portion 
of their load, they are, therefore, able to obtain very 
favourable terms with the company. The load, however 
good, is not a perfectly ideal one, ss we understand chat 
the power company are still looking for a customer who 
takes more current during the night than during the day. 
All wooden and leaden boxes and crates are made on the 
premises, and the joiners’ shop contains some Interesting 
tools. Everything here is turned out without any hand- 
work whatever. In the boxmaking a special joint shown 
in the accompanying sketch (Fig. 2) has been used, and it is 
claimed it gives much greater strength than is usually 
obtained with ordinary horizontal joints. 


The works are electrically driven at 500 volts, the power 
being supplied by two horizontal continuous-current sets 
and a Curtis turbo-alternator which has now been running 
continuously for some months, A rotary converter trans- 
forms the surplus alternating current into continuous 
current for works driving, a speed-limit device being fitted 
on the converter as, working in parallel with dynamos, 
should the alternating -current supply fail there is no 
control on the speed. In the moulding shop a novel 
moulding machine worked by compressed air was seen at 
work. I is specially suitable for such work as controller 
barrels, the pattern belng made up in metal once and for 
all, and the compressed air packing the sand tight into it 
and turning out a mould in a few minutes. The turbo alter. 
nator shop appeared very busy. Units of all siz3s are 
tested at fall load on water rheostats. Two sets of these 
are installed on the other side of the shop walls, one set 
for low-voltage work—i e, about 3,000—and the other for 
high voltages, say 10,000 and above, but, unfortunately, 
not even the 3,000-volt sets were in use on the day of the 
visit. Time did not permit the party visiting the lamp 
factory and the steam-turbine shop. - 

On Tuesday morning the works of MESSRS, CROSSLEY 
Bros were visited, where gas-engines of all sizes were 
seen in course of construction. Many speelal tools for the 
standard work of this firm were seen, such as plpe-faelng 
machines, a machine for dealing with flywheels (turning 
the three sides of the 11m and facing and boring the boss 
all at the same time), and another machine for simul- 
taneously boring the cylinder and the crankshaft bearings 
at right angles to it. Small crankshafts are forged on the 
premises from one piece, and for all siz:s the crank sides 
are sawn to shape, this being quicker than slotting, the 
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faces being afterwards turned to give a finish. In flywheels 
all but the largest sizes are cast in one piece, the hubs 
being, however, split in three parts, as shown in the accom- 
panying sketch (Fig. 1), In order to allow for the construction 
of the spokes after casting. Before turning up, small steel 
distance pleces are fitted into the slots, so that there is 
.no strain on the spokes when the shrink rings clamp it 
to the shaft, the slots being filled up with soft metal to give 
the job a good appearance when painted. The construc- 
tion of the piston rings is interesting. They are of cast iron, 
which is, of course, in itself quite brittle. The rings are 
turned out of a cylinder by milling and boring, and are cut 
through in one place by drilling. They are then put in a 
machine which imparts to them a spring by delivering on 
the inside a smart tap from a steel-edge hammer about 
every io. When the rings are removed, it springs 
out and opens in the case of an 18in, diameter by 2jin. 
In order that the bringing of the ring back to its original 
diameter puts an equal strain all round it, the taps are 
regulated in strength so that they are heavier at that part 
of the ring opposite the opening. Another interesting 
operation was the drilling of a square hole by means of a 
triangular drill. The drill had some amount of freedom in 
the chuck, but the matter is still more or less a mystery to 
the writer. 

The works of the CHLORIDE ELECTRICAL STORAGE 
Company at Cliftonville Junction were visited in the 
afternoon. But for the one or two collieries in sight and 
the number of factory chimneys in view over the nelgh- 
bouring hills, the works might be said to be situated among 
beautiful scenery. In the type of accumulator made by 


(To be continued, ) 


FORTHCOMING EVENTS. 


FRIDAY, May 11. 
Iron and Steel Institute, —At 10.30 a.m., acjourzed meeting. 
Physical Society.—At 8 p.m., paper on ''The Effect of a Rapid 
Discha ga on the Throw of a Galvanometer," by Mr. A Russell ; 


exh bition of Lippmann capillary dynamo and electrometer by 
Prof. H. A, Wilson ; exhibition of apparatus by Mr. W. Duddell. 


Junior Iastitution of Engineers.—At 8 p.m., "The Structural 
D.sign of Factories,” by Mr. A, Hunter. 


Royal Institution of Great Britain, — At 9 p.m., ''Some 
Astronomical Oonsequences of the Pressure of Light,” by Prof. 
J. H. Poynting. | 
Sarurpay, May 12. 
Institution of Electrical Engineers (Leeds Local Section), — 
At 3 p.m., visit to electricity and tramway power stations. . 
Institution of Electrical Engineers (Students' Section),—At 
9.30 p.m., visit to Napier Motor Car Oo.’s works, 
Monpay, May 14. 
Institution of Mechanical Eogineers —‘‘ The Construction of the 
Blast Furnace," by Mr, A, Tannett- Walker. 
Turspay, May 15. 


Faraday Society.—At 8pm, “The Electrolysis of Fused Zinc 
Chloride in Cells Heated Externally,” by Mr. J. L, F. Vogel ; 
*! Sens:tiveness of the Platinum Electrode,” by Mr, H, D. Law. 

WEDNESDAY, May 16. 

Institution of Electrical Engineers (Students’ Section),—At 
7.30 p.m., annual general meeting ; ‘‘ Sub-Station Equipment," 
by Mr, J. W. Fraser. 

THURSDAY, May 17. 

Institution of Electrical Engincers.—At 8 p.m., ' Notes on the 
Overhead Equipment of Tramways,” by Messrs. Tweedy and 
Dadgeon (discussion), - 

Fripay, May 18. | 

Royal Institution, —'‘ International Science,” by Prof. Arthur 
Schuster, 

SATURDAY, May 19, 

Institution of Electrical Engineers (Students’ Section),—At 

10 a.m,, visit to Greenwich generating station, 
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STANDARDISATION OF ACCOUNTS. 


It is well known to every enginser and borough or city 
accountant, as the case may be, that the Board of Trade 
has drawn up for the guidance of everyone Interested a 
form for the stating of the yearly financial history of 
electricity supply undertakings, This form of accounts 
drawn up by the Board of Trade was not meant to be like 
the laws of the Medes and the Persians, inflexible and 
irrevocable, and it cannot be laid to the charge of those 
responsible for the making-up of the financial returns of 
the various electricity supply undertakings throughout the 
kingdom that they have looked upon the Board of Trade 
form of accounts in the same light as the laws which have 
been spoken about were looked upon in their day and 
generation. There is one thing in acting up to the spirit 
of any suggestion or recommendation, but it is quite another 
thing when the whole spirit is ignored. It cannot be sald 
that local authorities in the stating of the accounts of their 
respective departments ignore the spirit of the Board 
of Trade form of accounts in general, but in one connection 
there hardly seems. to be any uniformity whatever. It 
touches an old question—a question that one generation of 
town councillors always leave to their succeeding brothers 
in the more or less muddled state in which they themselves 
have understood it. The question referred to is the treat- 
ment of depreciation, sinking, and reserve fund accounts. 
It is not intended to raise or try and explain per se the 
functions and operations of these various accounts, although 
those phases will be touched on, but it is Intended to give 
in as clear and as concise a manner as possible what the 
officials of the Board of Trade who prepared the standard 
form of accounts for the use of a local authority had in their 


 mind's eye as to the field and function which their form of 


accounts covered. 

Before golng any duros into the subject proper, it might 
be well to consider how the Board of Trade form of accounts 
in regard to sinking, depreciation, and reserve accounts 
have been interpreted by local authorities. For instance, 
the Bolton electricity department write off a certain 
amount for depreciation (sinking fund is entirely ignored 
in calculating the amount which is to be written off for 
depreciation), and out of the amount so written off pay their 
statutory sinking fund instalment. Over and above this 
they have a reserve fund. The Edinburgh electricity 
department have no depreciation account, and write 
nothing off in this connection. They have, however, the 
statutory sinking fund and a reserve fund. The Liverpool 
electricity departmert have a sinking fund, a reserve fund, 
anda renewals fund. The Manchester electricity depart- 
ment are on a par with the Liverpool undertaking, and the 
only difference is that they call their renewals fund a 
renewal suspense account, which slmply means that it will 
not be a permanent fund. It will thus be seen that there 
is what hardly can be called uniformity among these big 
undertakings which have been taken for example, and the 
same want of standardisation exists to a greater or less 
degree in the accounts of the various other electricity 
undertakings owned by local authorities. 

Now it will hardly be argued but what each of the 
councils of the different cities whose accounts have just 
been taken for example all aim to arrive at the same result. 
The Board of Trade in the statutory form of accounts 
prepared by them for the use of a local authority were 
quite aware of the obligations to be met with in the 
efficient and prudent carrying on of an electricity under- 
taking, and, so far as we can see, they have not in 


ihe slightest manner made up their statutory form 


accounts in such a way as but what they will meet every 


requirement of the financing of an undertaking carried ont 
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on logical lines. Bolton, as has been stated, has a oeie 
tion fund. The Board of Trade never meant that such an 
account as a depreciation fund should form part of th 

accounts of an uadertakiag carried on by a local authority, 
‘and in framing the statutory form of accounts they were 
careful to glve it no place, but it is a fact worth noting in this 
connection that the Board of Trade in the statutory form 
of accounts prepared for the use of a company ignore the 
function of a sinking fund, and in its place substitute a 
depreciation account. It will be at once apparent from the 
foregoing significant fact that the Board of Trade officials 
look upon the operations of a sinking fund and a depreciation 
account as being synonymous. If this view is a sound one, 
then it means that those local authorities who have both a 
sinking fund and a depreciation account have two accounts 
for one and the same purpose. Ia order to show the 
fallacy of a local authority having in operation the two 
accounts jusb mentioned, ib will serve a usefal purpose to 
summarise the provisions for the disposal of moneys as is 
laid down in Ssction 7 of the Electric Lighting (Clauses) 
Ast, 1899, which section is general and applies to all 
electricity undertakings owned by local authorities in the 
kingdom. It is provided in that section that the moneys 
derived from the undertaking are to ba applied as follows: 

(1) in payment of working charges; (2) payment of 


Interest on moneys borrowed for the purpose of carrying 


on the undertaking ; (3) in providing a sinking fund ; (4) 
11 payment of any other expenses not properly chargeable 
to capital ; 
fit; (6) any money remaining after the five heads of expen- 
diture previously mentioned have been met has to go to 
the credit of the local rates, or in reduction of capital 
moneys borrowed for electricity purposes. 

Suppose, for sake of clearness, and to use a concrete 
example, the Liverpool electricity department's accounts 
are taken as a basis on which to base our arguments, Aa 
previously mentioned, the Liverpool electricity department 
dispose of their revenue under the following heads: (1) in 
payment of working charges; (2) in payment of interest 
on moneys borrowed; (3) in providing a sinking fund for 
the redemption of moneys borrowed; (4) in providing a 
reserve fund; (5) in providing a renewals fund; (6) in 
payment of the surplus to the local rates. It is now 
intended to show that the moneys set aside under 
the head of item No. 5 1s a wrong way, not only 
of stating the accounts, but is also an illogical 
method of financing. Let it be assumed that the 
Liverpool electricity department’s capital was capable of 
being correctly estimated at the actual number of years 
of efficient life it possessed. Let us also assume that all 
these years the various subjects have been kept in repair 
oub of revenue, and as near their original condition as 
possible when the subjects were purchased. Now it is 
quite plain sailing to divide the money value of the various 
capital items by thelr years of life, and the result will be 
the annual average amount which an authority would have 
to set aside out of revenue to form a sinking fund. In 
time this would mean that on the exact day when the 
various subjects were useless the sinking fund would be 
equal in amount to the orlginal capital borrowed. The 
department could then close its doors if necessary, and it 
would be under no obligation to anyone. The genera- 
tion that called the tune paid the piper, and if 
they still want electriclty as their servant, then the 
generation that be are entitled to apply for further 
borrowing powers to carry on the undertaking. This, 
it is submitted, is the Board of Trade view of this 
phaseY'of financing. However, it is quite impossible 
to get such an ideal state of matters in actual practice, 


(5) in providing a reserve fund if they think 


and actual apm wil now be taken for the next 
example. In the first place, Liverpool has borrowed a 
certain amount of money at certain rates of interes, 
and the loan is payable in a certain number of years. 
The Liverpool Council also know that their capital 
cannot last for ever, and that each of the different capital 
items have varying lives—.¢,, buildings, say, eighty to 
one hundred years; land, perpetual life, but with very 
varying capitalisation values; dynamos, about thirty years ; 
turbines, no experience; mains, no experience ; and so on. 
Then there is obsolescence to contend with, and a new rival 
has the possibility of any day coming into the illuminating 
field and wiping both gas and electricity off this mortal 
coil, Over and above this there are risks galore too 
numerous to mention. From the summarised  state- 
ments of the accounts of the Liverpool electricity 
department it appears that about 24 per cent. on 
the aggregate capital expenditure is set; aside each 
year for sinking fund. As a prudent authority it is 
quite evident to the Liverpool Council that that sum 
in itself is insufficient, so they place a further £11,289 
to a renewals fund to meet renewals. The amount of 
the renewals fund now stands at £58,046. These two 
sums are evidently considered insufficient, for there is a 
further sum set aside to reserve fund amounting to 
£16,286. Now what is this reserve fund .for, and on 
what principle is the renewals fund made up? There is 
an entry in the renewals fand under review to the effect 
that during the fiscal year the sum of £1,280 was 
expended on the renewals of mains. Surely this does 
not mean that the Liverpool authorities intend renewing 
all their capital, as time and necessity warrants lt, out of 
the renewals account, and over and above this still paying 
into sinking fund and reserve fund. Grant that the 
Liverpool authorities intend doing what has been stated 
(and from the accounts as published there is nothing to 
warrant other than the view which has been taken), then 
it means that forty years or so after this the moneys 
borrowed at the present moment will all have been paid 
off, and, in addition, the department will be, from a 
technical point of view, in an up-to-date condition. This 
would be a state of matters never contemplated nor sanc- 
tioned by the Board of Trade. It would mean that the 
next generation would get a brand-new undertaking free 
of cost, and therefore would not require to set aside 
money to meet either an Interest bill or a sinking 
fund. This, no doubt, would be a fine heritage for the 
present electricity consumers to leave behind them, but 
the question is, Is it falr? Our answer to that is, 
certainly not; while over and above, as already stated, it is 
illegal. What is to hinder the Liverpool electricity depart- 
ment looking upon this part of the financial side of their 
undertaking in the following light, and so meeting Board 
of Trade requirements? It has already been allowed that 
it is quite an impossible thing to estimate the actual life 
of an undertaking, but let the Council, along with the 
engineer, take each of the different items of the capital 
expenditure and «estimate as near as possible the average 
life of these different capital items. It will then be a 
matter of arlthmetic to get at the equated life of the 
different capital items collectively. This will then give 
the actual sum which has been estimated as the amount to 
set aside. It will be found in actual practice, generally 
speaking, that the statutory sinking fund is much smaller 
than the sum estimated in the manner previously explained, 
and to the sinking fund there must be added an amount to 
make it up to the estimated figure. Let it here be clearly 
understood that an authority can add to its sinking fund 
instalment. Parliament only fixes a minimum number of 


-— 


years in which the money borrowed must be repaid, and, 
therefore, the sinking fund instalment can be increased at 
the pleasure of those responsible for the extinction of the 
debt. So far, so good ; but, as the poet says, " The best 
laid schemes of mice and men gang aften gey agley.” 
And it happens that the engineers estimate of 
the life of the mains -is.. all wrong, and, there- 
fore, the sinking fund instalment has been erroneously 
calculated. It appears, let us assume, that half a million 
pounds sterling of distributing mains laid down thirty years 
ago was estimated to have a. life of fifty-five years, but, 
alas, thirty years has proved to be its alloted span. The 
sinking fand written off In thirty years has been £272,700, 
or £227,500 short in hard cash of what it should have 
been. What have the Council to do? The Board of 
Trade officlals say apply the reserve fund. You are 
entitled to use the full .amount of this fund for such a 
case as this. 
. and kept to one-tenth of the aggregate capital of the under- 
taking) let us say stands at £200,000, which still leaves 
£27,300 to be met. Now, the Council, as reasonable men, 
have done all in their power to pay off the capital debt in the 
estimated life of the subject, and have fallen short in their 


estimate. The only thing now to do is to carry the | 


£27,500 forward as a debit balance and wipe this balance 
off in, say, a perlod of five or six years, then apply to 
Parliament for a further half-million pounds, or whatever 
‘gum is necessary, for the renewal of mains. This it is 
submitted is the machinery for dealing with the financing 
of a local authority, and any other principle which violates 


in spirit which has already been shown by concrete example | 


is wrong in two senses—illegal from the Board of Trade 
point of view, and a8 a matter of business. illogical. 


CORRESPONDENCE, 
C ** One man’s word 1s no man's word, 
Justice needs that both be heard.” . 


ELECTRICITY OR PETROL! 


SIR,—In reply to Mr. Carl Oppermann’s letter which 
appears in your current issue, we need only say that we 
should be quite willing to investigate the workings of any 
commercial undertaking that shows such results as he 
appears to consider possible, and to inspect the books 
kept over a reasonably long period. In other words, we 
challenge Mr. Oppermann to substantiate the statements 
made by him, that “the actual cost of maintaining and 
recharging a battery suitable for an electric brougham, 
. where every advantage is taken of concentrated and 
` collective management, should not exceed 2d. per mile,” 
‘and that “I have run such batteries for a competing firm 
on very Inefficient vehicles at 2d. per mile, and with a 
substantial profit.” . If he can prove his contentions, we 
should be only too glad to assist him in making the fact 
public, and to thus help him in reaping the enormous 
fortune that must immediately await him. 

Mr. Oppermann’s suggestion, that we are unduly 
prejudiced in favour of either petrol or any other 
particular system, is utterly unfounded. We do, how- 
ever, strongly object to the exploitation of any types of 


automobile on the basis of misleading commercial or 


financial statements.— Yours, eto., 
THE EDITOR OF THE "AUTOMOTOR JONRNAL." 


“APPOINTMENTS VACANT." 


Sır —There have been numerous complaints recently 
as to the want of consideration shown by advertisers to 
applieants who reply to the advertisements under the 
above heading. But I am able to give details of a 
ease which I hope is very rare. Unscrupulous as some 
people are as to how they gain their ends, yet commercial 
dignity is looked for in firms that try to loom largely in 
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The reserve fund (which can be made up 


the engineering world. A firm recently decided to enter 


Into tramway construction work (at which they were entire 
novices), They advertise for a practical estimating clerk, 
and receive various replies. They make a selection, and 
write these, asking for testimonials and salary required. 
A fier receiving this information they make a further selec- 
tion of the most suitable for their own particular plan, 
and send to these honoured individuals a copy of some 
tramway quantities (which the firm had had a go af, 
and failed), embracing every item required in permanent- 
way work. There being over 30 detailed items, they ask 
that these schedules should be fully priced out, and impress 
upon the recipient that it must be done "free of charge.” 
The firm in due course received their fully priced-out 
quantities from the various sources, and, I have no doubt, 
gleefally tabulated the results (in their simplicity thinking 
it very valuable) for use on their future tenders. P 
Now we have the finale, The firm do not condescend to 
offer any thanks for, or even to acknowledge the receipt of, 
the four foolscap sheets of priced-out quantities, but to 
show their magnanimity and the value they. set upon 
such trumpery work as estimating, they offer their valuable 
post to one favoured Individual at half the salary he asked 
in his application, knowing full well he would not take it; 
and, remember, this high-minded firm knew what salary he 
and the other applicants required before they sent out their 
information-seeking sheets of quantities. aa 
As I before remarked, this case, I believe, will stand 
alone, and the fature of this particular firm in tramway 
work will certainly be watched with Interest by. yours, 
eto., SPIRALISED. 


THE THEORY OF SHOP METHODS OF TESTING 
SINGLE AND POLYPHASE TRANSFORMERS. 
BY J, W. ROGERS, 

(Concluded from page 6868.) 


Having considered at some length the various methods 
of loading single-phase transformers, reference will now be 
made to the different methods of running three-phase 
transformers on full load, an undertaking not quite so 
slmple, owing to the difficulty of getting the currents to 
circulate round the different phases correctly, at the same 
time avoiding the large current which will flow through 
the neutral of the low-tension sides if the different phases 
are not correctly balanced. If C,, C, C, represent the 
currents flowing in the different phases at any instant, their 
sum should be equal to 0; and if the connections are nob 
arranged so that this condition is satisfied, there will be a 
large current flowing through the neutral wire, its maximum 
value being about three times the normal secondary 
current. | 


In Fig. 8 is shown a diagram of connections for carrying 
out a “loading back ” test on two three-phase transformers, 
The method consists in sending the fullload primary 
current at the impedance voltage of the transformer 
through all the high-tension windings connected in series, 
as shown in the diagram, the low-tension windings being 
magnetised by a three-phase current at the normal voltage. 
By following the arrows which represent the relative 
direction of the currents fiowing in the high and low 
tension windings of each phase at any instant, it will be | 
seen that the currents In the low-tension windings will 
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circulate through the three phases in thelr proper order, 
eonsequently the eurrent flowing through the neutral wire 
at any instant will be equal to the low-tension current of 
either set of phases. When this method ‘is used, it is 


advisable to make all measurements and adjustments of 


the primary load current before the magnetising volts are 
put across the secondary windings, for obvious reasons. 
The full-load primary current of a three-phase transformer 
is found in the following manner. With the primaries star 
connected, primary amperes per phase | 
|^ uo. watts output. T 
| high-tension line volts NL 
with delta connections, primary amperes per phase ` 
. - watts output K 
higb-tension line volts a | 
The step-up and step down method of loading two single- 
phase transformers may be conveniently used in the case of 
two similar three-phase transformers, the diagram of con- 
nections for such a test being shown in Fig. 9. As will be 


— — — 
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readily understood, if the transformer loaded on the water 
resistance is giving its full output, the other transformer 
will be overloaded. to some extent, The iron loss and tem- 
perature rise of the overloaded transformer will consequently 
be higher, due.to. the fact. that it will be called upon to 
supply the losses in both. As a result, it would be necessary 
to increase the voltage of the overloaded transformer by at 
least 10 per cent. if the normal voltage is desired on the 


.. low-tension side of the step-down transformer. 


There is a method of loading a single three-phase trans- 


. former known to the writer, but there are, however, several: 


disadvantages attached to its use, as it necessitates the 
running of three separate machines; also, the energy to be 
supplied is equal to the output + losses of the transformer ; 
it would, therefore, not be suitable to employ this method 
in the case of large transformers. This method consists 
ln supplying the core loss from a three-phase supply as 
usual, but the copper loss in the primary and secondary 
windings is supplied from two separate sources of con- 
tinuous current. The connections for this test are shown 
in the diagram in Fig. 10, from which it will be seen that 


ee merece Remy T v -— 


36 supply _ 
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Amperes 
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there are four high-tenslon coils on each limb, two being 
connected in series and two in parallel for convenience in 
testing. This wil give two neutral points, these being 
connected to one source of continuous current, which will 
circulate the full-load primary current through all the 
high-tension coils of one phase in series. As regards the 
low-tension windings, these are connected in mesh through 
& second source of continuous current, capable of supply- 


ing the full-load secondary current. When the primary. 


windings have been supplied with their normal three-phase 
voltage, the transformer may be considered to be working 
on its full load, notwithstanding the fact that its copper 
loss is due to continuous currents circulating through both 
windings. 
separate currents flowing through the primary winding— 
viz, that due to the three-phase magnetising current and 
the continuous current representing the full-load primary 
‘current 


Under these conditions there will be two 


The iron loss will be the same as when the 
transformer is working under its normal conditions, 
Whether a temperature run be on a single or polyphase 


transformer, the actual test is carried out in much the same 
[| manner In both cases. 


The duration of a temperature test 
varies from four hours for small transformers to 12 or 14 
hours in the case of those of large output, but in every 


case the duration of the test must be long enough to allow 


the temperature to reach its maximum value. It is usual 
to calculate the temperature rise from the increase in 


‘resistance of both windings: it 1s therefore necessary to 
measure their resistance both before and after the test. 


The temperature rise obtained from the increase in resist- 
ance represents the average temperature, which will be | 
found to be as a general rule slightly higher than the 
temperature as indicated by thermometer, which represents 
the temperature of the external parts of the windings. 
The temperatures taken are those of the core, coils, air, 
and oil (if the transformer be oil-cooled), readings being 
taken at frequent Intervals throughout the run, a curve 


being plotted showing the rate of the temperature rise. 


Insulation Tesi,—Tlhe last test, but by no means of the 
least importance, is the insulation test. A complete inaula- 
tion test comprises the insulation resistance, over-potential, 
and puncture tests. The insulation resistance test is made 
to ascertain the condition of the insulating material used in 
the construction of the transformer, but, as the insulation 


resistance varies greatly with the temperature of the 


winding, this test in itself is of little value. 

A. puncture test is made for the purpose of determining 
the strength of the insulation between. the primary and 
secondary windings, and also between both windings and 
the core, The voltages employed for insulation tests are 
obtained from portable testing transformers capable of 
giving various voltages up to 20,000 volts. When carry- 
ing out a puncture test, it is usual to apply about 10,000 
volts between the primary and secondary windings, the 
latter winding being connected to the core, and about 3,000 
volts between the secondary and the core; the duration of 
the test on each winding being, as à rule, about four seconds, 
although in special cases it may be half an hour. 

The over-potential test Is made to ascertain the condition 
of the insulation between adjacent turns and adjacent 
layers of the windings. This test is generally carried out 
before the puncture test, and consists in applying double 
the normal voltage to the secondary windings, with the 
primary on open circuit each end of both windings being 
connected to the core alternately and subjected to a five 
minutes’ test each way. When carrying out an over- 
potential test, it is necessary to apply currents of at least 
double the normal frequency for which the transformer is 
designed, to cut down the current taken, which will vary 
inversely as the frequency. | o A 

Having briefly considered the varlous methods of carrying 
out the general shop tests on transformers, it will be 
interesting to refer to some of the calculations necessary to 
determine the results of tests, and also the performance of 
a transformer under working conditions. When drawing 
up specifications for transformers, it is usual to specify 
(quite apart from the value of iron loss and temperature 
rise) that the values of copper drop, impedance, and 
reactance drop shall not exceed a definite percentage of 
the primary volts at full load. Now the percentage drop 
at full load due to the copper loss equals 


. total copper loss x 100, 
. full load watts | 
Also, impedance drop . 
p _Ampedance volts | 
~ normal primary volts 


Reactance drop = ,/impedance drop? — resiatance drop. 


60 


These values being expressed as a peresntage. The total 
drop depends upon the power factor, but the maximum 
drop possible at the lowest power factor | 
, impedance volta 
primary volts 


We shall now consider the case of a certain 50-kw. 
single-phase transformer having primary volts = 2.000, 
secondary volta = 200. It had an iron loss = 265 watte, 
copper loss = 790 watts, and impsdance volts = 66. Then, 
drop due to copper loss at fall load 


* 790 x 100 
| 50 kw. 
Also, impedance drop 


situs SR 


ei ee ee a, 


= 1°58 per cent. 


ae d pe x 100 = 3°3 per cent. 
ISI Ce Ar 2,000 
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The efficiency of this transformer at different loads may 
be calculated as follows : 


Efficiency at fall load 
. output 
outpat + iron loss + copper loss 
— 50 
50 4-79 4- 265 
Efficiency at three-quarter load 
B 37'S kw, 
37°5 + (4. of '790) + ‘265 
Efficiency at half load 
= 25 
25 +°1975 +'°265 
Efficiency at quarter load 
E 12'5 
12'5 + 0495 + 265 
In the case of three-phase transformers, the mathods of 
measuring the losses, and also the calculations connected 
with the same, differ slightly from those employed when 
testing single-phase transformers. . It will, therefore, be of 
interest to consider the case of a 412-kw, three-phase trans- 


former having: primary terminal voltage = 2,450 and a 
secondary voltage — 415. "The iron loss was measured in 


— 
— 


= 98 per cent. 


— 98'1 per cent. 


= 982 per cent, 


— 97'5 per cent, 


the usual manner by exciting the secondary winding. with 


& three-phase current at its normal voltage, the primary 


«being on open circuit. The watts were measured by the 
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three-wattmeter method, the total value of the iron loss 

being = 2,660 watts. The copper loss was ealeulated from 

the resistance of the windings in the following manner: 

Resistance of one phase of primary ='06 ohm, also primary 

current = 97'5 amperes per phase; .'. total copper loss in 
primary = 97'S? x ‘06 x 3=1,710 watts. Resistance of one 

phase of the secondary winding = ‘0021 ohm, also secondary . 
current = 575 amperes per phase; .' total copper loss in 

secondary = 575? x ‘0021 x 3 = 2,075 watts. .*, Total copper 

loss in both windiogs= 1,710 + 2.075 =3,785 watts, 

When it is required to measure the copper loss, this may 
be done in three different ways—viz : (1) both windings 
may be connected in star, and the watts measured in each 
phase; (2) with high-tenslon windings In star, and low- 
tension in mesh, again using the three-wattmeter method ; 
(3) both windings delta connected, using the two-wattmeter 
method. The value of the copper loss will be different in 
each case, beicg lowest when measured by No. 1 method 
and highest when No. 3 method is used. In one particular 
case which came under the writer’s notice the differe: ce 
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between the copper loss when measured by methods 1 and 
ó amounted to 10 per cent., so that in practice it is usual 
to measure the copper loss when the transformer is con- 
nected as it will be under actual working conditions. : 
To return to our example, as the total copper logs 
= 6,785 watts, this will give a copper drop at full load 
|. 3,785 | 
412 kw. 
=39'5. ~, Total impedance volta = /3 x 59:5 = 684 volta. 
The maximum drop possible at the lowest power factor 


_ total impedance volts 100 = 2°79 per cent. 
high-tension line volts - 


Now, total losses = 3,785 + 2,660 = 6,445 watts; there- 
fore, full-load efficiency | 
"TN 412 
412+ 5°785 + 2°66 
As the copper loss varies as the square of the load, 
copper loss at three-quarter load — 42. of 5/785 =2'12 kw. ; 
ditto half load = 4 of 357785 = ‘946 kw.; ditto quarter 
load = ṣẹ of 3°785='237 kw. Therefore 
Efficiency at three-quarter load, - 
| = 309 
. $09 + 2°12 x 2°66 
Efficiency at half load 
ne, 206 — 
|. 206 + '946 + 2:66 


='92 per cent. Impedance volts per phase 


= 98'5 per cent. 


= 98°5 per cent, 


= 98'4 per cent 
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Efficlency at quarter load 
103 


== ——____.___.=97'3 per cent. 
105 + '237 + 2°66 


The curves shown in Fig. 11 represent the efficlency and 
The shop 
tests already mentioned may be considered as the general 
or commercial tests carried out on all transformers for the 
When, 
however, a transformer happens to be the first one built to 
a new specification, it is then necessary to carry out experl- 
mental tests on it to prove correctness in design and also 
The experimental tests usually carried out 
The saturation 
test consists in measuring the iron loss at different voltages, 
one side of the transformer being, of course, on open circuit, 
and the results of this test-when plotted give the no load 
magnetising curves representing the energy spent in mag- 


losses of this transformer at different loads. 


purpose of proving correctness in manufacture. 


manufacture. 
are those of saturation and short-circuit. 


notising the core at d fferent voltages. 


In Fig. 12 are shown the no-load curves of an 
The short-circuit test 
is carried out by short-eireuiting the secondary wind- 
ings through an ammeter, and measuring the amperes 
per phase, volts per phase, and total watts on the primary 
windings for different values.of secondary current up to its 
fall load value. The results of this test when plotted give the 
short circuit curves, which serve as a check on the drop in 
In Fig. 13 are shown the short circuit 
curves for the same three-phase transformer. Another 


80 kw. three-phase transformer. 


the transformer, 
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experimental test sometimes carried out is the measure- 
ment of the iron loss at different alternations but constant 
voltage. The results of such a test on a large single-phase 
transformer are shown by the curves in Fig. 14, from which 
it will be seen that as the frequency increases the mag- 
netising current and iron loss decreases, accompanied by an 


increase in the power factor. 
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| Orders for week ending May 19. 
Monpay, May 14, —'' A” Ooy, —Infantry drill, 7 p.m, 
. Practice tournament, 9 p.m, 
Tunspay, May 15,—'' B" Ooy.—Drill competition, 8 p.m. 
l . Practice tournament, 9 p.m. 
Medieal examination, 7 p.m. 
Wepnespay, May 16, —Detachments for tournament full-dress parade, 
" | | headquarters, 7 p.m. 
Tuurspay, May 17.—'' O" Ooy.—Drill competition, 8 p.m. 
Practice tournament, 9 p,m. 
Fripay, May 18, —'' D" Ooy.—Drill competition, 7 p.m. 
ON M NE Practice tournament, 9.p.m, 
SATURDAY, May 19.— Route me au Millbank Barracks at 
! .ó0 p.m. : | 
fuspostión by Ohief Engineer, 
London District, 4.45 p.m, 
J. H, S, Purus, Captain, — 
for 0.0, E, E. E, E, (Vols.), 


to borough councils to link up with each other. 
had agreed to amalgamate the borough councils, it would . 
have been extremely difficult to justify refusal to amalga« 


PARLIAMENTARY INTELLIGENCE. 


Generating Stations. 


In the House of Lords on Tuesday, May 8, the EARL 
oF ONSLOW moved an amendment to Standing Order 106, 
to give authority to the Office of Works to report upon 
proposals in private Bills for the erection of electrical 
power-houses near the public parks. | 

The-motion was agreed to, 


Electric Power and Nuisance. 


In the House of Commons on Thursday, May 3, answer- 
ing a question by Mr. W. W. Ashley, Mr. LLovp-GEoRGE 
sald: I have no doubt that the committee of this House 
to whom the London County Council Electric Supply Bill 
is referred will give full consideration to the views of the 
Commissioners of Works with respect to possible injury to 
trees and shrubs by smoke and other products of combus- 
tion from generating stations, and I will confer with my 
right hon. fclend the First Commissioner as to the way in 
which these views can be brought before the committee. 


London Traffic. 


Sir J. DicksoN-POYNDER presented a Bill to establish a 
London Traffic Board. The Bill was read a first time. 


Notes. 


The following is the explanatory memorandum prefixed 
to the Light Railways Bill brought in by Mr. Lloyd-George, | 
President of the Board of Trade: ‘‘ Under the Light Rail.. 
ways Act, 1896, the powers of the Light Railway Commis- 
sioners-were to continue in the first instance for five years 
only—i 2e, they were to cease at the end of 1901, unless 
continued by Parliament. It has been found necessary 
year by year to prolong these powers by provision inserted 
in the Expiring Laws Continuance Act. Under Section 9, 
Sub-Section 3, of the Light Railways Act the Board of 


Trade are directed to refuse confirmation of an order in’ 


cases where, by reason of the magnitude of the proposals 
or of their effect upon an existing railway company, or for 
any other special reason, the Board are of opinion that the 
proposals ought to be submitted to Parliament. No 
machinery, however, is at present provided for bringing 
such orders before Parliament. The present Bill pro- 
poses (1) to make the Light Railway Commission 
& permanent instead of a temporary body; (2) to 
enable the Board in cases where the order is one 
that would be confirmed apart from the operation of 
Section 9 (3) of the Act of 1896, instead of dismissing the 
application, to bring it themselves before Parliament in a 
confirming Dill. This would be a lessening of cost and a 
simplification of procedure.” 

At a meeting of the Parliamentary Committee of the 
Mansion House Association on Railway and Canal Traffic, 
held at the House of Commons on the 3rd inst, it was 
decided to bring in a Bill to provide for the constitution 
of a Central Canals Board for the purpose of obtaining pro- 
visional orders authorising the Board to take over, improve, 
and manage certain canals which form a chain of naviga- 
tion between the principal ports in England, and to acquire 
other canals. The committee adopted as the basis of their 
proposed measure the provisions of a Bill prepared by Sir 
John Brunner largely upon the lines of the Canals Bill of 
1905, but not conferring compulsory powers upon the 
Board, Mr. Barran was asked, and undertook, to intro- 
duce the Bill. 


London County Council (Electric Supply) Bill. 

A House of Commons Committee, with Mr. Luke White. 
as chairman, resumed consideration of this Bill on Thurs- 
day, the 3rd Inst, when the cross-examination of Mr. 
McKinnon Wood was continued by Mr. Hutchinson, for 
the borough of Wimbledon, and by Dr. Mansfield Robinson,, 
town clerk of Shoreditch, 

Mr. Woop, in answer to Dr. Robinson, stated that, on: 
the advice of experts, the County Council had changed: 
their minds with regard to the power originally promie 
f they 


ieee 


mate companies. With regard to the permissive nature of 
the Bill, it was a fact that they had to sanction every loan 
for a borough council. - E NE 

 Rasplying to questions from members of the committee, 
the witness said that, not proposing to supply to consumers 
directly, there was no object in inserting a maximum price, 
and supplies to distributors and large users like railway 
. companies would be matter of contract. 

Replying to Sir F. Lowe, the witness said his idea of a 
standard price would be £5. 12s, per kllowatt and '2 per 
unit. Of course, the business within the area of the 
sdministrative county would be more remunerative than 
that in the outside area, but it was difficult to say where 
London interests stoppad, and in course of time the more 
distant districts would be profitable. In a sense it was a 
speculative business, 

Mr. J. H. Riper, chief tramways electrical engineer to 
the London County Council, next gave evidence, relating 
chiefly to the design, capacity, and capital cost of the 
generating stations to ba provided by the London County 
Council for producing and transmitting the energy. At 
first the tramway generating station at Greenwich would 
b: used for the supply of energy in bulk up to 10,000; kw., 
aid by the tims this load was reached the first section of 
the big station at Battersea would be ready for taking up 
the bulk supply, leaving the Greenwich works for the 
tramways. The capital outlay involved in the scheme was 
24 millions—viz.: 

Battersea generating station sw pess seses oon orom tee ren seso es ren ees £1, 200,000 
Transmission system eee oee oos s.s oon o oro hm o omt o art ooo t $ 1,065,000 


; (EET E 0 one oes Ret 


I terest on outlay during construction nm se oes m næse ss nus Oe» 105,000 
Contingencies Gemt O Cre 9-CHQ O Crd 0 099 HERE O 0.0 HONE © Co0 140€ Oms 0.000 © OnQ maat oat e at 9.00€ 000 9.099 130,000 
£2,500,000 


Taa annual cost on an output of 262,000,000 units would 
be per unit '2124. for generating costs, '015d. for trans- 
mission, *0093. for management, *059d. for rent, rates, and 
taxes, 1861. for interest and sinking fund, or a total of 
'461d , which for the number of units named would amount 
to. £504,000, and he estimated the revenue on this con- 
sumption at $575,042. The system would be three phase 
a5 6,690 volts pre:sure, and there would be 29 transforming 
centres, af an average distance of six miles from the 
generating stations. | 
. The committee then adjourned until the 8th inst. 

Mr, J. H. RIDER continued his evidence to the cross- 
examination of Mr. Neville, K.C, on behalf of the 
petitioning electric lighting companies. The proposed 
pressure of the current to be supplied was 6,600 volta. 
It was for that voltage the power-house at Greenwich 
was designed and was working, and that pressure would 
give an area of economic supply having a radius of about 
six or seven miles. . The external area proposed by the Bill 
would be partly outside that radius, and on the eastern 
side that would certainly be so, but with the scheme 
p:operly developed another power -house would be 
necessary on the eastern side. With the exception of the 
area to the extreme east, all the distributing centres 
would be within a seven-mile radius of Greenwich or 
Battersea, and with another power-house at Rainham 
there would be no exceptions, The estimated cost of 
trunk cables from Battersea to 29 centres would be 
£528,400. The distance of transmission to the outside 
would slightly increase the cost to consumers within the 
county area, The Greenwich station was a quarter of a 
mile from Greenwick Park, and the site for the new 
generating station was a few hundred yards from Battersea 
Park. In 1916 he estimated that above what was required 
for tramway purposes there would be, under the scheme, 
60,000 kw. available for bulk supply. He saw no difficulty 
that the distributor could not meet without exceptional 
cost in transforming the electrical energy to any pressure 
he required. The plant in use at Greenwich was designed 
in 1901, and for the Battersea station it was proposed to 
install turbo-generators. l 

Mr. H. Lloyd, KC., cross-examined on bəhalf of . th 
promoters of the Administrative County of London Com- 
pany’s Bill, and in answer to his questions Mr. Rider said 
the Greenwich station, when completed, would be the 
largest municipal generating station in the world. It was 
designed : originally to meet tramway requirements, It 
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was important to have a combination load for tramway and 
power purposes, and a rallway load would be an important 
element. Construction at Greenwich had. bsen golng on 
since 1901, and would be finished in 1908 Battersea 
station, completed with eight machines, with 80,000 kw. 
normal and 120,000 overload capacity, assuming a 60,000 
maximum load at one time and a load factor of 35 per 
cent., would have an output of 183,960,000 units, and the 
consumption of coal was estimated at 245,000 tons annually. 
From Battersea the supply would be to the west. The 
larger demand for power other than for tramway purposes 
would eventually be from the east, and as this demand 
developed the Couneil would be bound to put up another 
power station. Street opening would be minimised by the 
use of duets laid for tramways. The voltage was selected 
originally for tramway purposes. | 

On the resumption of the sittings on Wednesday, 
Mr, RIDER, replying to questions by Mr. W. Rutherford, 
said that the inclusion of the larger area in the scheme 
was an engineering question to the extent that the larger 
area gave a greater diversity of load, and because it was. 
considered that the outside area would develop in the 
future and become an important element in the load. The 
inner area would gain by this an improved load, and the 
outer area would obtaln a cheaper supply of electrical 
energy than could be obtained under existing conditions, 
The sites for sub-stations were selected from a tramway 
point of view, and the Council should have control of 
them. 

Mr. W. RUTHERFORD suggested the possibility of 
London's being supplied with electricity made at the pit’s 
mouth, The WITNESS agreed it would not be impossible, 
and then there would not be the addition to London’s 
smoke. The nearest coalfield to London was, he supposed, 
Nottingham. He had considered the suggestion, but had 
dismissed it as impraetisable. If electricity were generated 
for London at the pit’s mouth, the voltage would have to 
be increased to such an extent as to make underground 
cables untrustworthy, and such a scheme would compel the 
adoption of overhead transmission. The number of cables 
would be a source of continual danger, and the system 
would be untrustworthy. Reminded of schemes carried 
out in Canada and the United States, the witness said the 
supply was small there in comparison with London's 
requirements, which could not be met with two circuits, 
He did nob think the difference of 4s, a ton on coal would 
amount to more than the cost of transmission for 70 miles, 
Possibly a number of consumers might be supplied on 
the way. 

Mr. ROBERT HAMMOND sald the capital expenditure by 
local authorities in London in 1905 was £4,877,503. At 
the same time the total maximum load in kilowatts was 
20,881, and the plant capacity was 55,714. The effect of 
the adoption of the present scheme would be that all the 
plant could be brought into use and fresh capital would ` 
not have to ba invested to provide for a reserve. Outside 
the county of London and within the. proposed area the 
total capital expenditure of local authorities in 1905 
was £1,725,143, the maximum load during the year being 
10,931 kw., and the plant capacity 22,540. The companies 
within the county had at the same time a capital expen- 
diture of £11,613,809, the maximum load being 80,195, 
and the plant capacity 120,026 kw. In the outside 
area covered by the Bill companies had capital expen- 
diture £246,259, a maximum load of 1,033 kw., and a 
plant capacity of 2,432 kw. The combined totals 
gave capital expenditure £18,462,514, and the average 
expenditure per kilowatt of capacity was £91:85. In 
the same year the local authorities within the county 
sold for private lighting (not public), power and heat 
25,268,020 units ab an average price of 3'21 of a penny, 
and received a revenue of £338,530. In the outside area. 
local authorities sold 9,401,518 units, from which a revenue 
of £148,496 was derived, at an average of 3°79 of a penny - 
per unit. Companies within the county sold 93,801,927 
units at an average of 3'86 of a penny, and their revenue 
was £1,510,968 ; and in the outside area the sales by the 


‘companies were 1,150,281 units at the average price of 5:28: 


of à penny—a revenue of £24,845. ~ Analysing the average 
prices charged by local authorities, he found they ranged 


from less than 21d. per unit in Stepney and Poplar to just 
under 5d. in Ealing, and by companies from a fraction over 
24d. in Bermondsey to 7:02 of a penny in Chislehurst. 

Witness was proceeding with further evidence as we 
went to press. | 


London County Council (Tramways and 
Improvements) Bil. 


The committee of the House of Commons presided over 
by Sir Lewis M'Iver continued on the 3rd inst. the con- 
sideration of the Tramways and [mpfévements Bill promoted 
by the London County Council, and heard further evidence 
with regard to the joint constfüction by them and the 
Middlesex County Council of a tramway from Kilburn 
Priory to the Marble Arch, __ 

Mr. H. E. HAWARD, comptroller to the County Council, 
was called at the wish of the committee to give evidence 
as to the financial results of the whole of the tramway 
undertaking of the County Council. It was estimated 
that in electrifying the northern lines, and in connection 
therewith of constructing some 10 miles, single track, of 
extension already authorised, the Council would have to 
incur a capital outlay of about £3,000,000 to £4,000,000. 
When the work of reconstruction was finished, it was 
estimated that there would be an annual surplus of over 
£60,000, after providing £87,000 a year for renewals, 
reserve fund, and paying interest and sinking fund on 
the total debt incurred for the northern system, includ- 
ing the original purchase. The receipts on the tramway 
recently constructed in the subway under Kingsway 
were very satisfactory, but the line was not yet self- 
supporting owing to the heavy cost of the subway, the 
whole of which was borne by the tramways account. It 
was anticipated that when the lines of the northern 
system which connected with the subway line had been 
electrified and through cars were run, and more par- 
ticularly when a through service with the southern lines 
could be established viá the proposed Embankment tram- 
way, the traffic would be sufficient to recoup the heavy 
outlay incurred and to show a surplus. Mr. Haward 
further stated that since 1892 the total capital expended on 
the southern system had been £3,141,319 ; on the northern 
system, £1,095,469; and on general matters, including 
power supply, £581,246—a total of £4,818,034. The total 
capital repaid was £607,231, and the outstanding debt 
on March 31, 1906, was £4,210,803. In addition, the 
Council was committed to the following further capital 
expenditure: reconstruction of the northern system, 
£3,000,000 to £4,000,000 ; southern section, £1,000,000 ; 
completion of power station to full sizə, £500,000; and 
new lines authorised and some already under construction 
£1,100,000, giving a total in round figures of from 
£5,500,000 to £6,500,000. The total capital outlay on 
tramways already incurred or in prospect, including the 
proposals now before the committee, was, therefore, about 
£11,000,000, of which they had paid off over half a million. 

On resuming their sitting on Wednesday, Clause 37 was 
considered. l E | | 

Mr. FITZMAURICE, engineer-inchlef to the County 
Council, said that until 1904 they were under the belief 
that they possessed the power to lay these rails without 
subjecting themselves to an action for damages for 
accidents arising therefrom. In that year, however, 
‘Messrs. Tilling brought an action against Mesers. Dick, 
© Kerr, and Có, the contractors employed by the County 
Council, and recovered damages for injury resulting to one 
of their omnibuses by reason of these temporary raised 
rails, Since that time the practice had been to have wood 
phalanges or slopes running up from the road to the level 
of the rail, converting the temporary track into, practically, 
a level crossing, so as to minimise the inconvenience and 
the risk of accident as much as possible. Ia reply to Mr. 
Blennerhassett, K.C. (for Lord Colebrooke, who opposed 
the clause), the witness undertook not to lay any temposary 
track or to do anything during the reconstruction of the 
tramways which would interfere with the hay and straw 
market in Whitechapel. 

Evidence was called for the omnibus companies in 
opposition to the clause; and counsel contended on their 
behalf, that if the powers sought were granted, not only 
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they but all users of the road would be deprived of the 

protection against a nuisance which they now enjoyed 

under the general law. | 
The committee reserved their decision. 


The Albert Hall Subway. 


The District Railway Bill was considered on Tuesday 
last by the Private Bill Committee of the House of 
Commons over which Sir G. Doughty presides. 

Mr. FREEMAN, K,C, who appeared for the promoters, 
said iù was an omnibus Bill which conferred on the Metro- 
politan Disvrict Railway Company powers to make certain 
short extensions of their line, to widen certain bridges, and 
to raise additional capital, and related to other miscel- 
laneous matters, in regard to all of which there was no 
opposition. The only petitioners against the Bill were the 
Albert Hall Commissioners and the London County Council. 


The promoters proposed in their Bill to construct a subway 


from South Kensington S:ation up to and into the Albert 
Hall. The Albars Hall Commissioners wanted certain 
things done which the company were not prepared to do. 
He was, however, prepared to insert in the Bill a clause, 
which he read, for their protection. 

Mr. MAcONACHIE, on behalf of the commissioners, 
accepted the proposed clause, which was added to the Bill. 

The question in dispute with the London County Council, 
which related to the conditions on which the company 
should acquire certain pieces of land in Fulham and 
Hammersmith for the purpose of their worke, having been 
disposed of, the Bill was passed through the Committee 
stage, | 

North-West London Railway Bill 


The committee of the House of Commons of which Mr. 
Rickett is chairman began, on Tuesday last, the considera- 
tion of the North-West London Railway Bill. The objects 
of the Bill are to extend the time for the construction of 
the tube railway authorized in 1899 from Cricklewood to 
the Marble Arch, and to authorise the extension of the 
railway from the Marb'e Arch to Victorias. Among the 
opponents who appeared by counsel were the Dake of 
Northumberland, the Duke of Westminster, the London 
County Council, the London City and Midland Bank, and 
the Hampstead, City, and North-East London Railway 
Company. 

Mr. BALFOUR Browne, for the promoters, explained 
that the authorised railway had not been constructed, first; 
because it was hoped that a physical connection might be 
formed with the Central London Railway ; and, secondly, 
because in 1903, when it was proposed to make the exten- 
sion embodied in the present Bill, the whole project was 
"hung up" by Parliament pending the report of the 
Traffic Commission. The negotiations with the Central 
London Railway Company were protracted, but ultimately 
it was found that a physical connection between the two 
railways was impossible. The Traffic Commission had now 
reported, and had expressed an opinion as to the desira- 
bility of such a railway as was projected and sanctioned 
in the Act of 1899, with the extension from the Marble 
Arch to Victoria now proposed. The Commissioners of 
Woods and Forests had consented to the passing of the 
extended railway under Hyde Park, and had also given the 
promoters a piece of land in the park, close to Si George's 
Hospital, for an exchange station with the Brompton, 
Piccadilly, and Great Northern Railway. At Victoria the 
new railway would have intercommunication with the 
systems of the London, Brighton, and South Coast Railway 
and the London, Chatham, and Dover Railway Companies. 
The promoters of the extension were the Brush Electrical 
Eagineering Company, who were connected with the pro- 
motion of the original line in 1899. The estimates for the 
construction of the railway as io stood to-day, with a tube 
11ft. 8lin. in diameter, were £1,580 821 ; electrical equip: 
ment, £450,000 ; legal and engineering expenses, £120,000; 
interes? on capital during construction, £200,000; and 
administrative and sundry expenses, £20,000. The capital 
to be raised was £2,250,000 in shares, with £680,000 
borrowed capital, d 
, After hearing evidence in support of the Bill, the 
committee adjourned, " | 
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LEGAL INTELLIGENCE. 


INTERNATIONAL WIRELESS TELEGRAPH AND 
TELEPHONE. 


Mr. Justice Bigham heard on Thursday, the 3rd inst., a motion in 


re J. T. Armstrong— ex parte T. M. Bingham v. F. Salamap, trustee, 


Mr. MANSFIELD, who appeared in support of the motion, said it 
was an appeal from the rejection of a proof of £10,000 damages for 


alleged breach of contract. The cas; arose out of an agreement to form 
a syndicate to sell the bankrupt’s patent wireless and telephonic appa- 
ratus, and the trustee had rejected the proof ona number of grounds— 
misrepresentation and failure to form a syndicate or company, The 
appellant in his affidavit stated that he had ordered from the bankrupt 
5,000 sets of his apparatus, but had been unable to obtain delivery. 
He had travelled over all the country, and found that he could Have 
sold the apparatus if he could have got them, and could have made a 
profit. The bankrupt’s excuse for not supplying them was that he 
was too busy on the Stock Exchange, A company was to be formed, 
to be called the International Wireless Telegraph and Telephone Oo., 
and it was, in fact, registered with a capital of £175,000 in £1 shares, 
of which the debtor was to take 120,000 shares as his consideration. 
The shares had been allotted to him or to his nominees, and had been 
dealt with on the Stock Exchange. 

The appellant, Mr. THos. McOLELLAND BINGHAM, was cross- 
examined on his affidavit by Mr. Shearman, K.C., who appeared for 
the trustee, He admitted that he had been a bankrupt in Belfast 
some 12 years ago. He ordered 5,000 tets of the apparatus, but they 
had nob been delivered. He had not seen any, except at the debtor’s 
private residence near High Wycombe. He formed a syndicate to work 
the invention, but he could not remember the names of all the members 
of it. There were several large Minchestar merchants and manu- 
facturers, pe | 

His Lorpsuip said he thought the trustee was quite right in 
rejecting the proof. The agreements were to enable the appellant to 
form a company. but he did not think that a company was ever pro- 
perly formed, The appellant had shown no damage, and the appeal 
must be dismissed, with costs. 


SEQUEL TO A LEEDS TRAMWAY ACCIDENT. 


Au action was brought in the Leeds County Court, on the 35:d inst., 
against the Leeda Corporation by Sarah Elizabeth Drake, to recover 
£50 as damages for personal injuries sustained whilst travelling on an 
electric car. The plaintiff was alighting from a car at a stopping place 
near the middle of Holbsck Moor, when the vehicle suddenly started, 
and she was thrown off, At this moment, the plaintiff alleged, the 
conduetor was nowhere near his platform, bub was at the far end of 
the car nearest to the driver, and was busily engaged doing something 
to the electric light. The result of the accident was that plaintiff had 
concussion and cerebral laceration, which, in the opinion of the doctor, 
had brcught on a nervous disorder, from which she still suffered, 
She had been for some time incapacitated from attending to her work, 
and was for 10 days ina dark room, It was suggested that there was 
abundant evidence of negligence, | 

In the course of the hearing it transpired that a statement had been 
taken from the plaintiff about eight days after the ascident, whilst she 
was still confined to bed. The Corporation had to investigate the 
accident in order to ascertain whether their employés had conducted 
themselves properly or not, 

His Honour: I do not think it is a right thing to inquire of the 
p2rson who is injured, You may inform yourselves from other sources. 
I do not think the plaintiff should be approached. It seems to me 
very unusual, i 

The plaintiff was awarded £40 damages. 


COMPANIES! MEETINGS AND REPORTS 


RAWORTH'S TRACTION PATENTS. 


At the annual meeting of this Company held on the Ist inst., the 
OHAIRMAN said the directors felt some confidence that the share- 
holders would consider the result of the first year’s working entirely 
satisfactory. It was certainly not usual for a l'mited company exploit- 
ing a patent to psy a dividend after the first year’s working, but their 
Company wes capitalised on a moderate basis, and as the vendor's 
interest was made dependent on the success of the Company, almost 
the entire cash resoarces of the Oompany had been available for the 
purposes of the business, Turning to the accounts, he thought they 
were very simple and there were very few items he need trouble them 
with, Their authorised capital consisted of £30,000, of which half 
were deferred and half preferred shares ; 10,224 preferred shares had 
been issued, and on these 15s, had been paid, and 15 000 deferred 
shares had been allotted to the vendor as fully paid. On the other 
Side patents and goodwill appeared at £18,687. 2s, 6d., preliminary 
expenses had been written down by practically one-third, materials in 
stock appeared at £1,248 15s. 4d,, which he was told was a very con- 
servative figure, and experiment and development account had been 
written down to £400. He thought, therefore, that they would agree 
with him that all the figures in the balance-sheet had been dealt with 
in a conservative manner, Ooming to the profit and loss account, the 
profit on completed contracts and orders was £4,372, 184, 11d,, making 
with sundry receipts a gross profit of £4,428, 5s, 2d. On the other 
hand, the expenses amounted to £2,523, 0s, 5d. and the amounts written 


off to £655. 63. 2d., which he had referred to when discussing the 


-balance-sheet, leaving a net balance of £1,268, 16s. 7d., which the 


directors suggested should be applied to the payment of dividends at 
the rate of 6 per cent, per annum on the amounts paid up on the 
preferred ordinary shares and 4 per cent, on the deferred ordinary 
shares, As regarded the property of the Company—that was the 
inventions—it had been known for many years that the shunt-wound 
motor was a desirable traction motor, but prior to the advent of that 
invention no successful application of the shunt motor for traction 
purposes had been made, The series motor achieved no success until 
the present series-parallel controller could be entrusted to be used by 
an ordinary car driver. The shunt motor up to the present time was 
in the same position, and waited for the controller, The regenerative 
controller as now made by the Company for the shunt motor was to all 
+ ppearance like the series-parallel controller, and they believed that it 
would prove equally efficient and trustworthy, When the Company 
commenced business it held patents covering the principle of the new 
system, and they had a controller which gave good results, but in did 
rot satisfy everyone, In the first place, it was not like the ordinary 
controller ; secondly, it did not doall the ordinary controller did ; and 
thirdly, it did not put the motors in parallel, He thought it a matter 
of congratulation that those results had been achieved in so short a 
time and at so small an expenditure as was shown in the accounts, It 
was largely due to the satisfactory arrangements they had been able to 
make with Mr, Raworth, who became managing director at a com- . 
paratively small salary, and that the Company further acquired the 
services of his two sons as assistant engineers, Ib was very largely due 
to this combination of experience and youthful energy that the develop- 


ment of the Company's patents had been so successful. As to the 
future, it was unwise to prophesy, but the directors considered the 
outlook promising. They had, no doubt, many difficulties before 
them, as was always the case when introducing anything new on to 
the market which came into competition with old-established practice 
and conditions, but acknowledging that there were difficulties was 
half way to overcoming them, and it was the intention of the Board 
step by step to fight their way through those diffisultier, wh'ch could 
and would be overcome. 


OSWESTRY ELECTRIC LIGHTING AND POWER. 
The annual meeting was held on the 30th ult., Mr. A. W. Corrie 


being in the chair. The 1eport of the directors stated that during the 
year a new Lancashire boiler had been installed, the steam-pipes had 


been rearranged, the boiler-house increased in siz3, and the engine- 


room improved, thus bringing the whole of the works aud plant 
thoroughly up-to-date. 


The house and land (No. 6, Salop-road) 
adjoining the Company's works having come into the market, the 
directors considered it desirable to purchase the property. The sum 
of £1,000, part of the purchase money, had been obtained on mortgage, 
the interest on this being covered by the rent of the house. The 
available balance of profit amounted to £627, 13s, 3d. The directors 
recommended the declaration of a dividend at the rate of 4} per cent, 
per annum, free of income tax, and that out of the balance a further 
sum of £200 be placed to the reserve fund, 

The CHAIRMAN, in moving the adoption of the report, said he con- 
sidered it the most favourable that had yet been presented to tke 
shareholders. The first item, and most important probably, the cost 
of generation and distribution of electricity, was £1,515 in 1904, 
eomrared with £996 in 1905. The saving of about £150 was largely 
owing to the reduction of the coal bill and the managing director’s 
skill, to which the Company owed a great deal. The sales in 1904 
amounted to £2,178, compared with a decrease of £102 on last year, 
The reason for this was that the directors had encouraged the con- 
sumers to use indicators. The Company did not get anything ou; of 
the indicators, but the users had profited to the tune of £102. Oon- 
tinuing, the chairman referred to the saving effected in the manage- 
ment expenses and the insurance, and the large addition to the reserve 
fund, and said he thought he might congratulate the Company on the 
way it had come out on the year's working. The debts of the Com- 
pavy were £1,284, owing to the improvements, but this would be paid 
cff quicker than the old debte, as the Company were now in a better 
position, The Company had also written off 10 per cent, against 
depreciation, He moved the adoption of the report and accounts, 


MADRAS ELECTRIC SUPPLY. - 


The annual meeting was held at Salisbury House, London-wall, on 
Wednesday, May 9. Mr, A. M. Hood Walrond presided, 

The CHAIRMAN said that the Company was registered on Jan, 27 
last, and the draft prospectus was submitted to and approved by the 
Madras Government, who also sanctioned the transfer of the statutory 
powers or licence and the creation of the mortgage charge, Pablic 
subscriptions were invited in February for £300,000 of capital, of 
which £250,000 was in construction debenture stock and £50,000 in 
shares. Within an hour the debenture stock was over-subscribed So far 
50 per cent, had been called up. The cost of raising the £300,000 was only 
a little over 2 per cent. They had secured, cn what the directors con- 
sidered very favourable terms, a site for the generating stationin Madras, 
It was large enough for any future extensions, and it was situated in 
an excellent position adjoining the railway and canal They had 
appointed as chief engineer Mr, E. O, St. John, who had sailed for 
India, and who, by the courtesy of the directors of the Oaleutta 
Electric Supply Corporation, would spend some time in that city to 
see exactly what that company had done and were doing. The 
Company were receiving a great many applications for power and light 
in Madras, and the Board were seriously considering whether it might 
not be worth while to erect temporary buildings to enable the Qompany 
to supply the current as early as possible, Under their contract with 
Messrs. Crompton and Oo, they expected to begin to supply current in 
the autumn of next year, and the whole contract should be completed 
by the spring of 1908, No business resolution was submitted to the 
meeting, 
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electrical engineer for the State of Queensland to that of chief elec- 
trical engineer to the Postmaster-General'a central staff, his address 
will iu future be Postmaster-General’s Department, Spring-street, 
Melbourne, Victoria. 

We have been notified by Mr. J. E. Lawler that he has taken into 
partnership Mr, J, A, Muirhead, a civil and mechanical engineer of 
wide practical and commercial experience, and that in future the 
business will be carried on, under the name of Messrs. J. E. Lawler 
and Muirhead, at 39, Lime-street, London, E.O. Ia addition to the 
agencies held by this firm, Mr. Muirhead brings in the representation 
of Messrs, Edwin Danks and Co. (Oldbury), the well-known boiler- 
makers and constructional engineers, . 

M+, H. Pomeroy, superintending engineer, Midland District, Dablin, 
who has retired from the Post Office after 48 years’ service, was enter- 
tained to dinner at the Dolphin Hotel on Saturday, April 28, by hia 
brother officers, After a dinner, done in the usual style of the house, 
and the toast of his M»jesty the King having been honoured, Mr, 
Kinsey read the address to Mr, Pcmeroy, who was asked to accept a 
solid silver casket as a memento of the kindly feelings of his engineer- 
ing and other colleagues at his departure from amongst them. The 
presentation plate was a replica of the Dablin Goldsmiths’ Guild hall- 
mark casket, manufactured by Eimond Johnson Limited, 


KALGOORLIE ELECTRIC TRAMWAYS. 


The second ordinary general meeting of shareholders of the Kal. 
goorlie Electric Tramways was held on Wednesday at the Ohamber of 
Uommerce, Salters’ Hall-court, Cannon-street, E,O,, Mr. Allen H. P. 
Stoneham (chairman of the company) presiding, 

In moving the adoption of the repors (copy of which appeared in our 
issue of the 4th inst.), the OHAIRMAN eaid that results of the year’s 
workings were very satisfactory. After passing under review the 
accounts cf tke past year, he said: Th3 only other point which I think 
I need refer to is the question of the permanency of the towns of 
Kalgoorlie ard Boulder, I personally have a great belief in 
the permanerey cf Kalgoorlie, I know that some people have an 
idea that the mines will cease producing, and that the town of 
Kalgoorlie will dissppear in the bush from which it sprung, but I 
am perfectly sure that this will not be the case in our time. There 
is enough gold in the Kalgoorlie mines to keep them working for very 
many more years to come, and, fortunately for us, we are not depen- 
dent on the profits made by shareholders in the mines; we are only 
dependent on the wages paid to the workmen, and in regard to the 
permanency or otherwise of Kalgoorlie. Before closing, I must say a 
few words on the sutj:ct of motor omnibuses, because I know some 
people think that the coming of the motor omnibus means the death 
knell to electrical tramways, I do not, however, share that belief. 

e C. C, BAKER seconded the motion, which was unanimcusly 
carried, i 


APPOINTMENTS VACANT, 


GLOBE TELEGRAPH AND TRUST. 


The report of the Globe Telegraph and Trust Oo. for the year ended 
April 30, 1906, to be submitted at the meeting on the 15th inst,, states 
that the net revenue for the year amounts to £205 718, and makes, 
with the balance of £1,615 brought forward, a total of £207,551. The 
directors now recommend a final dividend of 53. each on the ordinary 
shares, making for the year 54 per cent, leaving a balance of £4,499 
to be carried forward. 


Electrical Eagineer, Ba'tersea B:rough Council Commencing 
salary, £50) per annum. 

Laboratory Assistant, Glasgow and West of Scotland Technical 
College. See advertisement, 


Head of the Dopartment of Electrical Engineering, Batbersea 
Polytechnic, See advertisement in last issue, 


Chief Assistant Electrical Engineer, Hoylake and West Kirby 
Urban Districs Council, Commencing salary, £125 per annum. 
Applications by May 18. 

Commercial Assistant in the Corporation electric s1pply depart- 
ment, Birmingham. Silary £500, rising to £400 per annum, Appli- 
eitions by May 14, See advertisement in last issue, 


WEST COAST OF AMERICA TELEGRAPH. 


The report of the West Coast of America Telegraph Oo, for the year 
ended Dec, 51, 1905, states that the gross receipts during that period 
amounted to £50,808, as against £42,337 in 1904. Working expenses 
were £51,114, as compared with £28,118 for the previous year, After 
providing £6,000 for interest on the 4 per cent. debentures and £800 
for interest on the 4 per cent. income bonds, there remains a balance 
of £12,894, to which is added the sum of £766 brought forward from 
Dec. 51, 1904, making a total of £13,661. Of this amount £210,000 
has been placed to the general reserve fund and £2,000 to the main- 
Diei ship's reserve fund, leaving a balance of £1,661 to be carried 

orward, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


P rT a are invited for are lamp posts. Tenders by 
ay 14, 

Iquique (Chili).—The Municipality require tenders for public elec- 
tric lighting. Tenders by June 16, 

Leek,—The Urban Districs Council invite tendera for one gas 
dynamo. Tenders by noon on May 14, 

Edinburgh.—Tenders are invited for arc lamps. Tenders by 
May 14, See advertisement in last issue, 

Sofia, —The Bulgarian Government invite tenders for telephone and 
telegraph accessories. "Tenders by May 28, 

Bristol —The Electricity Committee invite tenders for extensive 
electrical plant, See advertisement in last issue, 

Plascencia.—Tenders are invited for electric lighting. Apply, 
Ayuntamiento Cons‘itutional, Tenders by May 28, 

Stoke-upon-Trent,—The Electricity Committee invite tenders for 
the supply and delivery of various plant, Tenders by May 12. 

Salford, —Tenders are invited for the supply of two tramway feeder 
boosters, etc. Tenders by May 12. See advertisement in last issue. 

Huelva (Spain) —The Harbour Board invite tenders for eight 
electric cranes, Direccion de Obras del Puerto. Tenders by June 15, 

Madrid.—The Direccion General de Obras Publicas invite tenders 
for the carrying out of an electric street railway. Tenders by June 9. 


Bedford,— Tenders are invited for the supply of high and low 
tension cables over a period of 12 months. Tenders by noon on May 23.. 


Belfast,—Tenders are invited for battery, boosters, balancera, and. 
switchgear, Tenders to the City Electrical Engineer by 11 a.m. on. 
May 21. 

Sunderland —The Oorporation invite tenders for the purchase of 
second-hand machinery. Particulars from the Borough Electrical: 
Engineer, 

Carlisle, —'l'he Electricity Committee invite tenders for the supply, 
delivery, and erection of various plant, Tenders by noon on May 24, 
See advertisement, 

Bucharest.—The Post and Telegraph Department invite tenders for 
the supply cf materials and accessories, Apply, Direotor-General, 
Tenders by May 29, 

Bray (Ireland),—The Urban District Council invite tenders for 
atc lamps and accessories. Apply District Electrical Engineer, 
Tenders by May 15. - 

Bermondsey,—Tenders are invited for the supply and erection of 
condenser and cooling tower, etc., and arc lamp lowering gear, Tenders 
by 4 p.m. on May 18, 

Manchester.—Tenders are invited for seven 150-kw. single-phase’ 
transformers and high and low tension switchboards for sub-stations, 
Tenders by noon on May 23, 

Fulham,—The Establishment Committee invite tenders for the 
supply of sub-station equipment—Üontract U, Tenders by noon on 
May 23, See advertisement. 


WESTERN TELEGRAPH. 


The report for the half-year ended Dac, 31 states that the revenue 
amounted to £296,664, and the working expenses to $128,006, After 
providing £14,162 for debenture interest and sinking fund, and 
£4,979 for income tax, there remains a balance of £149,517, to which 
is added £3,131 brought forward, making a total of £152,648, First 
and second interim dividends, amounting to £62,379, have been paid, 
and after transferring £80,000 to the general reserve fund, and £5,000 
to the maintenance ships’ reserve fund, there remains a balance of 
£5,269, which is carried forward. 


SUBMARINE CABLES’ TRUST. 


The report of the Submarine Cables! Trust for the year ended 
April 15 last, to be presented at the meeting on the 15th last , states 
that the revenue amounted to £25,057 and the expenses to £1,153, 
leaving a balance of £23,904, to which is added the sum of £92 
brought forward, making an available balance of £23.997. After 
providing £18,962 to meet payment of the coupons, £4,920 has been 
transferred to the redemption fund, leaving £114 to be carried forward. 
During the year under review 41 certificates have been redeemed by 
purchase in the open market with the surplus fanda of the trust, 
costing £4 920, 


NEW COMPANIES REGISTERED, 


Scottish Electrobus Co. Limited, —Rəgistered May 2, Oapital, 
£100 in £1 shares, O jsot: to adopt an agreement with the X 
Electric Accumulator Co., and to carry on the business of motorcar, 
omnibus, van and cab proprietors, jobmasters, contractors, eto, No 
initial public issue, Registered without articles of association, 


PERSONAL. 


The Yarmouth Town Council have granted the borough surveyor, 
Mr. J. D. Oockrill, an extra remuneration of £500 for services rendered 
in connection with the tramways.  - 

Mr, R. P. Wilson has been reappointed chief engineer to the Dudley 
Corporation electricity works at a salary of £325 per annum, with a 
commission of 2j per cent, on capital outlay, 

On the recommendation of the Electricity and Tramways Committee, 
the Swindon Town Council have appointed Motorman Minto, who at 
present acts as relief inspector, to the post of senior inspector. 

Mr, John Hesketh having been transferred from the position of 
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. Manchester.—The Corporation invite tenders for tools for the 
tramways department, Apply General Manager, £5, Piccadilly, 
Manchester. Tenders by May 14. - 

. London —The London County Council invite tenders for three 
‘main driving gas-engines, auxiliary gas.engines, etc,, for Shad Thames 
pumping station. Tenders by May 16, | 

Madrid —The Public Works Department invite offers for the con- 
cession to instal and work an electric tramway from La Ca:ida to 
Ramona, dela Precilla. Tenders by May 21. 
| Dublin.—Tenders are invited for the erection of an electricity sub- 
-station at Farview, Dublin, Apply Oity Treasurer, Municipal 
Buil lings, Oork-hill, Dablin, Tenders by May 14, 

Madrid —The Ministerio de Fomento, Direccion de Obras Publicas, 
invite «ffsre for the concession to construct and work for 60 years 
el.ctric tramways in part of the city. Tenders by May 22, 

Caen (France),—The P:é‘ecture at Caen invite cífers for laying 
ànd working a tramway system by m3chanical means, Offers are to 
be made to the Pié'ecture du Calvados, Oaen, Tenders by June 1, 

. Croydon.—The Corporation Tramways Department invite tenders 
for the overhead equipment of tramways, Ncs, 4 and 5, in Whitehorse- 
road, Aoply. Electricity Works, Factory-lane. Tenders by May 16. 

Manchester.—Th3 Lancashire and Yorkshire Railway invite 
tenders for the erection cf buildings for electric sub-station and 
battery station at Aintree, Apply, Eagineer, Hunt’s Bank, Tenders 
by May 22, 

Luxemburg.—Tenders are invited for supplying electricity tə the 
town for ligh.ing and tramway purposes, Fall particulars may be 
0 tained from the Collège des bourgmestre et óshevins, Luxemburg. 
Tenders by June 1, 

Brussels.—The Sociétié Nationale des Chemins de fer Vicinaux 
invite tenders for the electrification of line from Louvié:e to la Haine 
St. Piè e. D- posit, 20 per cent. of offir. Specification No, 2, 10d. 
14, Rue de la Sociéncé, Brussels, 

Swansea.—The C rporation Electr'city Dapartment invite tenders 
for one 60)-kw, contintious-curreat steam generator, with condensing 
plant, exhsüst pipes, connections, etc, Apply, Borough Electrical 

agineer. Tenders by May 29, ; 

Weyioüth,—The Town Council invite tenders for wiring the 
premises formerly known as the Steam Pasket Ian, the Quay, 
Weytnotth, for the purpose of lighting these premises electrically, 
Tenders by 2.30 p.m. on May 17, 

Weymouth —The Town Council invits teadera for wiring Nes 7, 
8 and 9, Pultency. buildings, for the purpose of lighting these premises 
electricaily, and also for supplying the necessary fittings in connection 
therewith. Tenders by 2.30 p.m. on May 17, 

South Shields.—The Town Council invite tenders for the installa- 
tion of electric ligat in the senior department of the Westoe-road 
S:hoo!s, Tenders to the Secretary to the Education Committee, 
O.ean-road, South Shields, by noon on June 8, 


Oldham.— The Oorpor.tion Electricity Committee invite offars from 
firms who will appoint the Corporation their agante for the s:le, hire, 
and hire-purchase of motors, radiatora, cooking appliances, eto, 
Tenders by noon on May 15. See advertisement. 


Coventry.—'l'he Corporation invite tenders for the supply of Lanca- 
shire boilers, economiser, steam and wator pipes, mechanical stoker, 
two 60)-kw, and 300 kw. alternators, and two-phase motors. Specifi- 
cation, £3, 5s. Aoply Town Clerk, Hay-line. Tende s by May 24, 


London, E.—Th» Ssu'h Indian Railway Co. invite tenders for the 
supply of electric stores and sundries, Specifications and forms of 
‘tender my be obtained at the Company's O fices. Tenders to Mr, 
Henry W. Notman, managing director, Company's Offices, 55, Grace- 
‘church-street, London, E.O., by 12 noon on May 15, ` 

Brussels,—Tenders are invited by the State Riilways Department 
for the construction of the St, Cecile section of the railway at the 
French frontie;—-specifieation No, 27, estimate £140,000, deposit 
£7,600 ; also the section from Bertrix to Herbeumont—specification 
No. 52, M. Foulon, 11, Rae de Louvain, Tenders by May 16, 


Hanley (Stafts,).—The Town Council invite tendecs for (1) steam- 
éngme and (2) alternativg-current motor in connection with the 
destructor works. Specifications, bills of quantities, and forms of 
tender may be obtained and plans inspected a» the office of Mr, J oseph 
Lobley, borough engineer and surveyer, Town Hall, Hanley, Tenders 
before May 14, | 


London, S W.—Tciders are riquired by the New South Wales 
Government for 4,000 miles of galvanised wire netting. Conditions 
of contract and forms of tender (which are returaable up to 12 roon 
on May 25) may be obtained of the Agent-General for New South 
Wales, 125, Cannon-street, London, E.C., and Mr. O. W. Darley, 
M. I O.E., consulting ergineer, 9, Victoria-street, Westminster, S, W, 

Leyton (Essex) —The U:ban District Council invite separate 
tenders for (æ) radial axle trucks, (b) bodies, (c) elestrica! equipments 
and asiembling, A specification of (a) or (b) or (c), with schedules and 
form of tender attached, can be obtairel by the deposit of £2. Qe, 
from Mr, F. Harman Lowis, electrical engineer to the Oouncil, at the 
Electric Light and Power Works, Oathall-road, Leytonstone, Tenders 
by 7 p.m. on May 29, 

Bristol,—The Docks Committee invite tenders for the construction, 
delivery, erecting in the existing engine-house, Underfall Yard, test- 
ing, and maintenance for 12 months after completion, of three sets 
of electrically - driven hydraulic pressure pumps (each set is to be 
capable of delivering 150 gallons of water per minute against an 
accumulator pressure of 7501b. per square inch), Tenders to the 
Secretary of the Docks Committee, 19, Queen-square, Bristol, by 
10 am, on May 23, | | 


Johannesburg (S.A ),—Tonders are invited for supply and delivery 
(after erection for inspection at maker's works) of three electrie water- 
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ing cars for use on the Couucil's tramway system, together with various 
spare paris for the cara, for the Town Oouncil Tenders are to bé 
made for delivery f.o.b. at any port suitable for shipment to South 
Africa, but separate prices must also be given for (a) delivery of the 
cars and spare parts at the car-sheds, Johannesburg, and (0) the erec- 
tion of the cars complete in Johannesburg. Tenders are to be addressed 
to the Town Clerk, Municipal Offices, Johannesburg, and must reach 
him by June 16. The general conditions, spesification, and form of 
tender may be seen at the offices of the Council's consulting engineers, 
Messrs. Mordey and Dawbarn, 82, Victoria-street, S. W,, and may be 
obtained from them on payment of £5, 5s., which will be returned on 
receipt of a bona fide tender, 


Christiania,—The Commercial Intelligence Branch of the Board 
of Trade have been notified by the Acting British Oonsul-General at 
Christiania that tenders will be received up to noon on May 18 at the 
State Telegraph Department, Ohristiania, for supply of 26,120 kilogs 
of copper wire, 2°75mm,. diameter; 235,160 kilogs of copper wire, 
ó'áómm diameter; and four tons of bronze wire, 1'25mm, diameter. 
Specifications and conditions of tender can be obtained from the 
Directors of Telegraphs at  Hasselgaarden, Trondjhem, Bergen, 
Stavanger, and Arendal. A limited number of copies have been 
received from the Acting Consul-General, and may be obtained, 
until the supply is exhausted, at the offices of the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall-street, 
London, E.C. Note.—Apart from the usual customs duties, a prefer- 
ence of from 10 to 15 per cent, is given to Norwegian manufacturers, 
In all cases of Norwegian Government contracte it is obligatory that a 
resident agent should act for tenderers not residing in Norway, and be 
responsible to the Government, but it is not necessary for the agent to 
be a Norwegian firm, 


RESULTS OF TENDERS. 
Dublin, —The Oorporation have ascepted the tender of Edgar Allen 


and Oo., of Sheffield, at £550, for the supply of steel rails, 


Derby.—The Town Council have accepted the tender of Shand, 
Mason, and Oo., at £22, 10s,, for fire-extinguishing appliance for the 
car sheds, 

Grimsby.—The tender of J. A. Thomas, 127, Heneage-street, at 
£181. Os. 9d., has been accepted for the construction of attics at the 
Corporation elect-icity works, 

Beifast.— On the recommendation of the Tramways and Electricity 
Committee, the Council have accepted the tender of Combe-Barbour, 
Limited, for a steam dynamo, and also that of E, Allen and Oo, for coal- 
conveying plant. 

Power-Gas Installations.—The Power-Gas Oorporation, London, 
have just secured the contract for one of their special power-gas instal- 
lations of 1,0)0 b.h.p. capacity from the Arizona Copper Co., and a 
plant of 760 i.h.p. capacity for the Nostell Colliery, Wakefield. Ia 
each case the plant is being installed for supplying gas to gas-engines, 

Maidenhead. —The following tenders have been recommended for 
acceptance: O, Batting, J. Hews, and S. Mason (Oldbury), general 
stores ; British Thomson Houston Oo., Ragby, incandescent lamps; 
Electrical Oo., Charing Oross-road, fuse wire ; General Electric Oo., 
Queen Victoria-street, carbons, lamp-holders, switches, and fuse- 
holders. 


Grimsby.—The Corporation have accepted the following tenders for 
the supply of stores to the electricity department for 12 months: 
(Section A) G. Hickson, Grimsby; (B) General Electric Co. ; (O) Sloan 
Electrical Oo.; (D) Drake and Gorham; (E) H. O. Brown; (F) Sloan 
Electrical Oo, ; (G) Gowthorpe and Sons, General Electric Oo., and 
Mouxtford Rubber Co, 

South Africa —The Natal Government Railways have decided to 
put down a modern electrical g»nera:iog station at their Durban 
works, and th» complete contract for the turbo-alte:nators and surface 
co idensit g plant has been placed in the hands of Messrs. Willans and 
Robinson, of Rugby, who are minufaciu-ing the plant for Messrs. 
Hubert Davies and Spin, the main contractors to the Natal Govern- 
ment Railways, 


Southamptoh.— The Town Council have accepted the following 
tenders for s;ores for the tramways department: Shalders and Davis, 
Southamp:on, screws, files, bolts and nuts, cotton waste, rope, etc., 
Jeathers, dusters, etc., insulating tapes ; Bovill and Oo, Southampton, 
iron and steel, white metal; Lankester and Son, Southampton, cast- 
ivgs, drysaltery, and tools; Wright and Son, Southampton, glass ; 
J. Fréxmantle, Southampton, brooms; Driver and Oo., Southampton, 
timber; Associated Portland Oement Oo., cement; Summers and 
Payne, Southampton, motor grease, 


BUSINESS NOTES. 


See ee 


TRACTION. 


Dudley.—The Town Council have decided to borrow £90,000 to 
acquire the electric tramways, 

Leyton,—Loyton has introduced automatic recorders in many 
points upon its new tramway system, 

Broughton, —The electric tramway constructions have been come 
menced, and it is anvicipated that the trams will be running by 
September next, pues 

Soyland (Yorks) —The Soyland Districh Council are about to 


make application to Halifax for an extension of the labber's tramway 
system from Triavgle to Ripponden, 


Swindon.—It has been decided to increase the tramway fares during 


"Show week,” 4.e,, from May 31 to June'5 next, All halfpenny tare? 
will, for the time being, beabolished,. ^ = -~ . er e 


" Wednesbury.—Àt a meeting of Wednesbury Town Council on 
Monday the town clerk reported that the purchase of the tramways in 
the borough had now been completed, and that the lease commenced 
on the 3rd inst, 

London County Council.—4A lease of a number of rooms on the 
second floor of Oceania House, Cockspur-street, is about to be taken 
at a rent of £700 a year for the headquarters of the tramways branch 
of the evgineer’s department of the London County Council. 


Dundee, Broughty Ferry, and District Tramways.—In our 
description of this system of tramways, which appeared in last week's 
issue of the Electrical Engineer, we omitted to mention that the whcle 
of the contract was carried out by Messrs, J, G. White and Co. 


Reading.—The tramways report for the year just ended shows a 
net profit of £2,761, 10s. 5d., as compared with £2,923 the previous 
year. The traffic receipts amounted to £32,146, and the number of 
passengers to 7,952,070, nearly the same as last year. There had been 
an increase of 37,440 in scholars’ tickets, and of nearly 52,000 in 
workmen’s tickets. 

Warrington,—The Town Council have approved a resolution of the 
Electricity and Tramways Committee stating that the system of 
workmen’s return tickets in use on the Wilderspool route be extended 
to the other routes where workmen’s cars are run. The sanction of the 
Local Government Beard to the borrowing of £7,000 for cables and 
B?rvices has been granted, 

Islington,—The extension to Highbury of the Aldwych-Angel 
electric tramway will shortly be commenced by ihe London County 
Ocuncil, and its completion within four months of the start is promised. 
At the same time noiseless wood pavement is to replace in High-street 
and Upper-street the present noisy granite setts, For this work the 
Borough Council will seek a loan of £17,840. 


Newport,—On Thursday, May 3, one of the ‘'live” overhead wires 
of the Newport tramway system snapped in High-street and fell to the 
ground, "There was a considerable number of people in the street at 
the time, but, fortunately, nobody wes injured. A breakdown gang, 
under the supervision of Mr. Collings Bishop, soon effected repairs, and 
the tram service was only partially interrupted, | 

Aberdeen.—4A child was recently run over and killed by an electric 
tramoar on Victoria Bridge. It seems that the child, when near the 
centre of the bridge, stepped from behind an electric car in front of 
another car, Before the driver could stop the car the child had been 
dragged some distance, his legs having gone under the guard, and 
thus prevented the ‘' cow-catcher” from picking him up. 


Colchester.—It has been resolved by the Tramways Committee of 
the Town Council that the removal and re-erection at the car-shed and 
depób of the terminus office be carried out by the Council's staff under 
the superintendence of the borough engineer, The committee have 
also resolved to suggest to the Electricity Supply Committee that ths 
joint meeting to consider the question of price of current for tramway 
purposes be held on Tuesday, May 22. 

Dymehureh,—The promoters of Sellon's (No. 1) Tramway Bill 
have deposited £500 with the town clerk in accordance with the 
requirement of the New Romuey Town Council of Jan. 10, in order to 
guarantee the bona fides of the promoters’ intention to carry out the 
scheme, We understand that the promoters are fully determined to 
carry out the pledges they have made, and are only too desirous of 
getting powers from Parliament to construct the line. 


Edinburgh.—The Town Council on Tuesday, May 1, sat in private 
to consider the tramway clauses in their parliamentary Dill. It was 
decided to delete from the Bill the clauses relating to the proposal to 
lay down tramway lines along Fountainbridge and Slateford-road, 
This section it was proposed to connect with the Gilmore-place lines at 
Colinton, but the circular scheme has been abandoned, and the terminus 
for the proposed extension will be at the Hydropathio, 


Finchley.—The Finchley District Counci), in whose area there are 
several miles of light railway, have decided to support an appeal 
against a decision of the Divisional Oourt that light railways laid in 
public roads are liable to pay one-fourth only of the assessment to the 
general district rate. Mr. E. A. E. Woodrow, J.P. (chairman of the 
Council) and Mr. E, H. Lister (clerk) have been deputed to attend a 
conference of local authorities with a view to jint action being taken. 


Fraud.—Frederick W, Wyoth, lately a tram conductor in the 
serv'ce of the London County Oouncil, was brought up on remand at 
the Thames P. lice Court last week, The charge against him was thar 
at the end of one journey of his car he collected the tickets and issued 
them sgain to other passengers on the next journey, He made a 
pretence of punching them, and, it was stated, he could so manipulate 
the punch as to cause a click without registering a fare, An inspector 
stated that some of the passengers acted in collusion with the con- 
ductor. The man was committed for trial, 


Oldham,—To commemorate the ivauguration of a through service 
of trams between Rochdale and Oldham on Tuesday morning, May 1, 
Councillor Dronsfield, J.P., the chairman of the Oldham Tramways 
Committee, entertained the mayors and members of the Tramway 
Committees of the two borcughs to dinner at the Oldham Town Hall 
on Tuesday evening, In response to a toast, Mr. Dronsfield said that 
last year Oldham made a prefit of £7,485, as against a loss in 1905 of 
£4 176 and in 1904 of £7,826. They had now got into a healthy 
position, and he trusted Rochdale would follow their example, 


Traffic Receipts.—The following are results for some of the 
principal electric railwsys and tramways abroad: Chilian Electric 
Tramways—for March the profit on working showed a decreass of 
£5 608 ; Carthagena and Herrerias Tramways—for April the receipts 
show an increase of £2,101 as compared with the corresponding 
period ; Brisbane Electric Tramways—for the month of April the 
receipts show an increase of £1,627 compared with April last year ; 
Buenos Ayres Electric Trams—the receipts for the week ended 
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April 7 show an increase of £279 compared with the corresponding - 
period, I tS 

Nottingham,—The work of widening Bith-street is being rapidly 
pushed forward, and the Sneinton section of the tramways is to be 
proceeded with at once, The London-road extension is also to be com- 
menced at an early date. Returns show an appreciable diffsrence 
between the earnings of the double cars and the receipts from the 
uncovered cars, and the Tramways Committee have consequently 
decided to have a number of other cars covered, These covers 
originally cost the committee £80 each. Now that they are made 
and fitted at their own sheds, however, the cost works out at about 
£60 each. | 


Bury.—A sub-committee of the Tramways Committee has been 
appointed to consider the best means of abating the dust nuisance 
caused by passing tramears, With reference to the Radcliffe trame, the 
Town Council have recolved not to depart from the sgreement in respect 
of the Radcliffe tramways as regards the capital expenditure upon the 
permanent way, or to make any alterations for the past financial year 
as to Radcliffe’s share of the sinking fund and interest charges for the 
Bury dey 6t and of the cars used upon theirsystem, butthat, having regard 
to the whole of the facts, agree to the expenditure of the sum of £493 
over the estimated capital expenditure upon feeder cables being con- 
ceded to Radcl ffe, 


St, Helens.—His Honour Judge Shand, at the St. Helens County 
Court, had before him recently a claim by Mary Aun Forshaw against 
the New St. Helens and District Tramways Oo. for £40 damages in 
respect of ir juries sustained by plaintiff at St, Helens on Jan. 6, 1905, 
alleged to have been cauced by the negligence of defendants’ servants.. 
Plaintiff's case was that she was boarding a tramcar in Ormskirk-street 
when it suddenly started, and she was thrown to the ground, falling 
on ber left side. She was rendered unconscious, and sustained a severe 
shock to her nervous system, For the tramways company it was stated 
that no trace or report of the accident could be found. His Honour 
gave judgment for the plaintiff for £21, with costs. 


Auckland (New Zealand).—In consequence of several recent 
tramear collisions in Auckland attention has been drawn to the davger 
of using salt water on the roads and the tramway brack, on account 
of the salt getting on to the rails and making them so slippery that 
itis almest impossible to stop the cars, Should the motorman, owing 
to an unexpected cause, be compelled to apply the emergency brake, 
there may be an accident, The rails, being coated with salt and aa 
smooth as glass, ihe car has nothing to grip and the wheels begin to 
slip, In support of this theory, a resent accident between a car ard 
dray loaded with flour is quoted. The driver applied the emergency 
brake, but the car at once gained speed, and before anything could be 
done by either party it collided with the dray. 


Musselburgh,—At a recent meeting of Musselburgh Town Council 
a letter was read from the parliamentary agents of the Council exp'ain- 
ing that the Council had only a fortnight left in which to decide 
whether they would or would not oppose the application of the local 
tramway company, who were seekirg sanction from the Scottish Office 
for a deviation order in connection with their Port Seton extension. 
The town clerk exp'ained that the Council were only interested in the 
proposal to widen the roadway within the burgk at three points 
between Levenhall and Ravensheugh Burn. It was agreed that the 
town clerk should ask the promcters of the order if the widening would 
give a 9fb, Gin, clearance between kerb and rail on both sides of the 
track. If the reply was in the affirmative, the Council would not 
oppose the order. 


Neweastle-on-Tyne.—The tramwaymen of Newcastle-on-Tyne 
met on Thursday, the 3rd inst., to discuss grievances left over from 
the strike last November. The chief grievance is the refusal of time 
and a half for Sunday labour. The men get a day cff during the 
week in exchange for their Sunday on, but they allege that they have 
to take it at the convenience of the management, The men also 
object to working more than nine hours a day without extra pay. Mr, 
Tate, the general secretary, in the course of the meeting farther com- 
plained of cars being put in charge of boys of 17 and 18, After some 
discussion a resolution was carried asking for time and a half for 
Snnday labour and all overtime, and overtime not to be compulsory, 
Mr. Tate, the general secretary. was also asked to place a list cf the 
men’s grievances before the Tramway Committee, with a request that 
they be redressed. . 


South Africa —The Bloemfoutein tramway con^ession has fallen 
through. The fact, says the British South African Export Gazette, 
that Messrs. Hubert Davies and Spain have notified the Bioemfontein 
Municipality that they cannot work the local tramway concession, 
which they have held since last midsummer, presumably forfeitivg tle 
£2 000 gaarantee deposit, comes as an unsatisfactory termination of 
an unsatisfactory chapter of events, At the time the concession was 
granted, allegations of unfair creatment were made by the unsuccessful 
tenderers and others, but were over-ruled after the matter had received 
the consideration of the Lieutenant-Governor and the Executive 
Council, who gave their assent to the agreement drawn up between 
the Municipality and the successful firm. Since then there has been 
some delay in commencing work, but about three months ago the 
announcement was widely published that constructional operations 
were about to begin, and the nece:sary orders have been anticipated 
with interest. The falling through of the concession is not, however, 
likely to do more than postpone these orders. as the work will probably 
be put up to terder again with very little delay, and for the present 
represents an open opportunity to engineering contractors and makers 
of plant, | 


Weymouth,—At the last meeting of the Town Council, the follow- 
ing recommendations of the Electric Lightiog Committee with 
reference to the report of the town clerk as to hisicterview with 
Messrs, Hopkins and Cownie ag to the proposed tramways service in 
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the borough were made: (1) That Messrs, Hopkins and Oownie’s 
offer, on behalf of the National Electric Construction Oo., to obtain 
powers for an electric tramway service within the borough be accepted, 
subject to the current required being taken from the Corporation's works 
on terms to be hereafter agreed upon, and the minimum number of 
ears running each hour being not less than four, (2) The company to 
promote a Billor provisional order, in the ensuing session of Parlia- 
ment, suthorising them to construct and work the tramways. (3) 
The overhead or Dolter surface-contact system to be installed as msy 
be desired by the Corporation. (4) The Corporation to have the right 
to purchase at the end of ten years at capital expenditure, plus 
an amount for goodwill which shall be based on the profits for the 
four preceding years; the profits to be defined as the difference 
between the actual expenditure for the four years and the gross 
receipts ; the minimum goodwill to be paid to be 354 per cent, upon 
the capital expenditure; upon the expiration of 20 years, actual 
expenditure plus 20 per cent, ; and upon the expiration of 50 years, 
actual expenditure only. (5) The company to satisfy any reasonable 
requirements of the Oorporation as to workmen’s care, cheap fares, 
and car service, After a lengthy discussion, the committee’s resommen- 
dations were approved by 11 votes to 4, A poll of the town’s people 
will now be taken, 


Preston, —The report of the Tramways Committee was presented at 
a meeting of the Town Council on the 3rd inst,, showing the results of 
the working of the tramways for the year ended March 51. The cars 
ran 789,383 miles, and carried 7,234,494 passengers, or 60 times th» 
population. They earned £33,177. 163, 4d., which insludes one month 
of workmen’s cars, £236. 14s,; carriage of parcels, £43. 53.; football 
special cars, £480. Oa, 9d.; and contribution from Ribbleton, £210. 
The passengers were divided as follows: 9,099 paid a 3d. fare; 
622,393, 21.; 1,194,443, 14d.; 4,269 845. 1d,; 1,187,712, id, The 
average fare per passenger being 1'09d. The expenditure on traffic, 
power, repairs, maintenance, and sundries was £19 806. 15s. 31.; 
interest and sinking fund accounted for £10,615. 10a. 1d. ; leaving balance 
for reserve fund of £2 755, which, being added to last year’s balance of 
£1,574. 18s, 10d., makes a total reserve fund of £4 330. 83. 10d. for 
the one year and 42 weeks which the cars have been running. Iacluded 
in the capital expenditure of £187 635 193, 11d. is the sum of £32,000 
for sebb paving, the greater parb of which would eventually have had 
to be provided for by the Streets and Buildiogs Committee, and as the 
16 miles of track paving is kept in repair by the Tramway Committee 
the result would be a ssneible reduction in that committee’s expendi- 
ture, and a corresponding reduction in the rate, if they did not imme- 
diately take advantage of the fact by spending the money on something 
else. About £1,000 is also paid for steam to the Scavenging Oom- 
mittee; and, in addition to these indirect contributions, the Tramways 
Oommittee have during the year directly contributed the sum of 
£2,123. 163, 91. to the borough rate and £321. 191, 1d, to the poor 
rate. 

Burten,—From tke statement of accounts which has been issued by 
the tramways department of the Burton-upon-Trent Oorporation for 
the year ended March 41, wa find that the total income amounted to 
£16,110, or an average of 9'0ld. per car mile, as compared with the 
income for the corresponding period of the previous year. Traffic 
receipts amounted to £15 654, averaging 8:641. per car mile, compared 
with 9'21d, last year, The expenditure side of the aczounts shows a 
total of £16,510, so that the deficit for the year amounts to £250, or 
'lód. per car mile. Traffic expenses absorbed the sum of £4,981 (or 
2153. per car mile), repairs and maintenance £1,469, management 
expenses £639, and ecst «f power £5.195. "The sum of £1,238 was set 
aside as a contribution to the redemption fund, and £525 as a con- 
tribution to the siokingfund. Interest on stock and loans amounted to 
£2,122, and £560 was apportioned to the renewals fund account, which 
now stands at £1 945, I will be noticed that the receipts show a rather 
serious falling « ff compared with the previous year, the traffic receipts 
being down £1,763 and the total receipts £1,840. An analysis of the 
report and accounts shows that 5 525,520 passengers were carried. The 
car mileage was 434 944, and the totel income per car mile for the 
whole year was 8'881., or 151. less than the expenses per car mile, 
which amounted to 9 Old. The total number of parceis dealt with 
amounts to 41,165, showing an increase of 1,524 on the year before. 
The cars, overhead and track woik have been generally kept iu good 
repair and maintenance, The repairs on track work have increased, 
owing to the necessity for paving. During the year the tramways 
have contributed £524 to the rates and £3,277 to the electricity 
department, | 


Aberdeen —The following is the memorandum of the arrangements 
made between the tramway manager and the city chamberlain and 
city electrical engineer with regard to the duties of the manager as 
defined in the memorandum of his appointment: The tramway office 
staff, with the exception afternoted, will be under the control of the 
tramway manager, who shall be responsible for the cash received from 
conductors, season tickets, and tokens, until it is deposited in the 
bank, The city chamberlain shall control the chief clerk in connec. 
tion with th» carrying out of the book-keeping and accounting work of 
the department. It is also understood that the chamberlain shall have 
the power of audit over the whole cash and ticket arrangements, The 
motor inspectors, as at present understood, to be abolished, and the 
tramway manager takes over one as an inspector, and the other to be 
taken over by the a p for the wcrkshops. In the case of any small 
repairs being required on cars, not necessitating their withdrawal from 
service, the tramway manager will communicate with the electricity 
works, who will send out a man from the workshops to attend to the 
same, When cars are due for the periodical overhauling of electrical 
and mechanical gear, the engineer shall notify the tramway manager, 
who will arrange for their withdrawal from service. When the cars 
are again ready for service, the engineer will advise the manager, who 
will send down men for them, The men and apprentices engagel on 
the examination, adjustment, repairing, and greasing of electrical and 


mechanical gear at nights in the various depóts shall be trained at the 
Ferryhill workshops as usual, and receive instructions as to their 
duties from the engineer or his assistant, as at present, These handy- 
men and apprentices, however, are to be in charge of the tramway 
mansger's foreman at the car-sheds, whilst engaged in the depóte, as 
regards timekeeping and discipline. They shall be at the call of the 
foreman for any work requiring attention, 


Bournemouth,—At a meeting of the Tramways Committee the 
town clerk called attention to the provision in the contract of Sept. 28, 
1900, between the Bournemouth Electricity Supply Co. and the Poole 
Traction Co, that either of the parties on giving three months’ notice 
shall be entitled to demand that the prices shall be reconsidered at 
the expiration of five years from the date of the agreement, or at the 
expiration of each successive five years, the prices to be revised by 
arbitration, and stated that the referee is Prof. Kennedy, or, failing 
him, M-jor Oardew, or failing both, an arbitrator to be appointed by 
the president of the Institution of Electrical Eagineers, A letter (dated 
April 2) from the secretary of the Bournemouth Electricity Supply Co. 
was read as to the claim of the company against the Corporation for . 
£307. 15s, 4d., under the agreements between that company and the 
Poole, etc., Traction Oo. of Sept, 28, 1900, and July 17, 1902, which 
have been taken over by the Corporation, and to the further claim for 
£1,767. 9a. 2d. egainst the Poole, ete., Traction Oo., under the same 
agreements, and suggesting that both claims should be referred to the 
arbitration of Prof. Kennedy. A letter (dated April 4) from the. 
liquidators of the Poole, etc., Traction Oo, was read concurring in the 
suggestion to refer the matters in dispute to Prof. Kennedy. Ib was 
recommended that, the first five years having expired, the town clerk 
be instructed to give the three months’ notice demanding the recon. 
sideration of the prices subject to a reference to Prof. Kennedy in the 
event of failure t» agree; that the two claims mentioned in the com- 
pany's letter of April 2 be referred to the arbitration of Prof, Kennedy ; 
and that the borough engineer and borough electrical engineer be 
instructed to report as to what they consider is a fair price to psy 
for the current, The Council have endorsed the recommendation. 


New Issue,—The Bink of Scotland invites subscriptions for 


7,500,000dol, of general consolidated first-mortgage 50-year 5 per 


cent, gold bonds of the Mexican Consolidated Electric Oo., at the price 
of 91dol, per cent., or £93. 10s, for a 500dol. bond, The company, the 
prospectus states, hae been formed to acquire and consolidate the 
tramway systems in the city of Mexico and the surrounding federal 
district, With this view the Oonsolidated Oo. has acquired the 
controlling interest in the capital (£1,000,000) and the whole (with 
the exception of £2000) of the ‘'B” debentures (£287,000) of the 
Mexico Electric Tramways (the tramway company), the only other 
debenture issue of the tramway company being an outstanding 5 per 
cent, first-charga debenture issue, amounting to £400,000. The 
tramway company operates the tramway systems in the city of Mexico 
and the federal district under valuab’e concessions and under a lease 
from the District Railway Co. for the whole term of such company's 
concessions, The tramway company now owns the entire share capital 
and the whole of the second debenture issue of the District Railway 
Co., thereby reducing the actual outgoing in respect of the rent of the 
lease to the amount of the annual interest on the 6 000,000dol 
(Mexican) 6 per cent, first debentures of the District Rail 


way Oo, The Oonsolidated Oo. will, as the holder of such 
capital and debentures of the tramway company, control 
and operate the tramway systems in Mexico and the federal 


district, sut jet only to the 6,000,0003ol, 6 per cent. first debentures 
of the District Railway Co. (the interest on wh'eh is provided by the 
rent payable by the tramway company), and the £400,000 5 per cent. 
first charge debenture issue of the tramway company. To provide for 
the purchase of all the capital and the ''B" debentures of the | 
tramway company for immediate extensions, additional equipment 
for increased freight and passenger service and for other expenditure 
in connection with the development of the tramway business, the Con- 
solidated Co. has issued 7,500 000 101.. part of an issue of 15,000,000dol. 
general consolidated first-mortgsge 50-year 5 per cent, gold bonds, 
which 7,500,000 lol. are now being cffered for sale, The president of 
the company states that when the Consolidated Co, has completed 
its scheme of consolidation, aequired the entire tramway syatem and 
earried out the improvements, developments, and extensions which 
will be made with the proceeds of the bonds, and the steam power 
is replaced by the hydro-electric power, there will be a very con- 
siderable increase in the gross and net earnings of the business, The 
lisis will open on Monday. 


LIGHTING AND GENERAL. 


Lahore.—The Government telegraph offi»xe has been fitted with 
electric light and electric fans, 
. Birkenhead — An ir quiry is to be held int» the Qouncil’s applica- 
tion for a loan of £11,896 for electric lighting. 

Manchester,—Au inquiry is to be held into the application of the 
Council to borrow £63,000 for the electricity undertaking. 

Wigan.—Aldermau Sharrock has been elected chairman of the 
E'ectric Light and Tramways Committee in succession to Alderman 
Gee (1e:Jgned), 

Clacton,—The Council have adopted the Electricity Committee’s 
recommendation, that for lighting a flit rate cf 5d, per unit be charged 
and for power 314, | 

Longton.—The ou'pub of electricity during the four weeks ended 
April 19 was 9,15) units, being an increase as compared with last 
year of 13 per cent, Š 

Burton.—The annual accounts of the Burton Oor poration Electricity 


Committee show a surplus to be carried to the rerewal fund;of £1 073, 
as against £057 last year, i 
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Newcastle-on-Tyne,—An inquiry will be held next Tuesday into 
the application of the Council for sanction toa loan of £4,500 for 
electric lighting extensions. 

New York.—The New York Telephone Co. announces that 256,000 
telephones are in operation in the five boroughs of the city, or 24 times 
more than the total used by London. 

Gellygaer,—It is understood that the application for a provisional 
order for the electric lighting brought forward by the District Council 
has been refused by the Board of Trade, 

Partnership.—The partnership between G. W, Green and R. Poole, 
carrying on business as mechanical, electrical, and consulting engi- 
neers at Orown Works, Guildford-street, Lambeth, has been dissolved 
by mutual consent. 

Linolite Co. — The Linolite Oo, have just delivered 360ft. of linolite 


to Messrs, Waring and Gillows for part of their new premises in | 


Oxford-street. They have also recently delivered to Messrs, B»lshaw 
and Oo. 450ft. for lighting a country house. 

Luton.— Upon the report of the electrical engineer, the Electric 
Light Oommittee have ordered the extension of the main in High 
Town-road at an expenditure of about £22. The committes, in its 
yearly balance-sheet, shows a profit of £1,206. 

Release of Trustee.—Accordisg to the London Gazette, Arthur 
Samuel Cully, 132, York.road, Westminster Bridge, 8,E., has been 
released from trusteeship in the estate of Alex. Gavan Inrig, electrical 
engineer, 16, Bruce-grove, Tottenham, Middlesex. 

Kingston.—The president of the Incorporated Municipal Eleo. 
trical Engineers, Mr. J. E, Edgoome, of Kingston, will deliver his 
presidential address in Kingston on June 19, this being the first day 
of the eleventh annual convention, which will last four days, 

St. James's and Pall Mall Electric Light Co.—The amount 
of electricity sold by the above company for the quarter ended Lady 
Day, 1906, is returned at 2,877 044 unite, estimated to produces 
£52 684. as against 2 552,561 units, which produced £33,333 for the 
correspondirg period of last year. 

Bacup —At the last meeting of the Town Council the mayor 
reported that all the arrangement: which had been possible up to the 
present had been made with regard to the arrangements for the supply 
of electricity, Plans and all other partisulara had been got ready for 
the Local Government Board inquiry, 

Institute of Bankers.—At the twenty.eighth annual genoral 
meeting of the Iustitute of Bankers, held last week, Mr. J. Spencer 
Phillips, the chairman of Lioyds Bank, was elected president of the 
institute for the third year in succession, and the existing vice- 
presidents. treasurer, and council were re-elected, 

Lewisham. — The Borough Council E'ectricity Committee are 
recommenoing the purchsse of two single-phase electric m: tors, totally 
enclosed in metal, and an electric fan from the British Thomson- 
Houston Oo., at a cost of £156 and £23 respectively, to drive the 
che ff cutting and corn-crushing machines at the Woodstock-road depôs. 


Durham.—The Electric Supply Committee of the County Council 
have decided to defer for the present any definite recommendation 
with regard to the formulation of a scheme for the supply of electricity 
throughout the county. They recommend the Council to entrust them 
- with the supervision of the operations of existing and future electrical 
eupply and traction companies, 

Dublin,—On the recommendation of the Lighting Committee, the 

following rates per unit where the buildings are entirely lighted by 
electricity have been approved by the Oouncil: hospitals, 34d.; 
private residences, 4d.; clubs and private hotels, 34d.; tobacconists’ 
shops, supper and billiard rooms, ete., 344.; hotels and licensed 
houses, jid.; publie institutions other than hospitals, churches, and 
factories, 344. 
. Faversham.—At a special meeting of the Town Council on Tuesday 
1b appeared from the minutes that at the last meeting of the Estates 
and Finance Committee attention was drawn to the heavy burden put 
upon the ratepayers for the maintenance of the electric light works, 
and a proposal was made that the town clerk ascertain and report as to 
the powers of the Oouncil to dispose of the works, plant, etc, - The 
proposition, however, was lost, 

Stourbridge.—A report has been received by the Council from the 
Electric Powers Committee with reference to the Shropshire, Worcester- 


shire, and Staffordshire Electrical Co. and the proposed purchase from | 


the Oouncil of the provisional order. The agreement includes the sale 
to the electrical company of the provisional order, conditionally on the 
company paying the Council £500, the Council to have the option of 
repurchasivg in 15 years at a fair market value, plus 10 per cent, The 
Council have adopted the report. : 

Bristol —The Oity Council have granted the Electrical Committee 
£103,554 more capital, There are now 195,940 lamps installed, The 
miles of cables have grown in the two years from 227 to 285, and the 
output from 4,299,000 te 5,649,000 units. The power load two years. 
ago was 2,606 h.p., and now it is 4,000 h.p. The power load is 
increasing quicker than the lighting load. Provision is being made 
for 750 h.p. each year, a total increase of 5,172 h.p. in the two years. 
To meet this augmented demand additional machinery is required. 

Dowlais.—Messre, Guest, Keen, and Nettlefolds are about to instal 
at their Dowlais works a central condensing plant, which will be 
capable of dealing with 154,0001b, of steam per hour, The condenser 
will rank as one of the largest of its kind in Great Britain. The 
contract has been awarded to Messrs. Richardsons, Westgarth, and 
Oo., of Micdlesbrough, and comprised in the plant will be a Weis 
pitent barometric condenser, with duplicate s»t of pumps, and three 
patent water-cooling towers to deal with 560 gallons of water per hour, 


Tonbridge.—The Electric Lighting Committee have reported that 
the charges to consumers for the quarter ended March 31, 1906, were 
£499, Os. 5d., as compared with £420. 11s, 7d, in the corresponding 


quarter of last year, The ergineer had again pointed out the desirability 


| of providing a weighbridge at the electricity works, and the committee 


recommended that such a machine be purchased, They had instructed 
the engineer to obtain prices for a suitable weighbridge and fixing, and 
submit the same to their next meeting. Ib was estimated that the 
total cost would nob exceed £80, 

Southport, —The borough surveyor, in a report in connection with 
the new sewage wo:ks, recommends (a) that the cffer of the Elec- 
tricity Committee to charge £350 per annum for an installation of 
electrical motors, capable of giving off 55 b.h.p., for any use incidental 
to the sewage works, should be accepred ; (b) that the Electricity 
and Gas Committees should be communicated with to ascertain the 
most favourable terms on which they would be prepared to supply 
energy for working the larger pumps for dealing with the storm water. 
This report the Council at a recent meeting adopted. 

Stock Exchange.—Application has been made to the Stock 
Exchange Oommittee to appoint a special settling day in and to grant 
a quotation to Caleutta Electric Supply Oorporation’s further issue of 
20,000 shares of £5 each, £1 paid, Nos. 80,001 to 100,000. Permis- 
sion has also been sought to allow the following securities to be quoted 
in the official list: Great Northern, Piccadilly, and Brompton Railway 
Co.'s £1,133,000 4 per cent. perpetual debenture stock, in lieu of 
Speyer Bros,’ scrip certificates now quoted, and National Telephone 
Oo,’s further issue of £225,000 6 per cent, preferred stock and £225,000 
deferred stock, | | 

Ontario (Canada), —The Governmenb of the Province of Ontario 
have entered upon a policy of acquiring electric power by expropriating 
the franchises of private companies, Ib also intends to construct 
transmission lines of its own, The municipalities will eventually bear 
the cost of the works, paying 4 per cent. interest and the expenses of 
maintenance. Tne scheme will provide the cheapest électrical power 
in the whole continent, as it will ba generated by water power at 
Niagara and on other rivers. A commission will be appointed to 
regulate the rates to be cha:g»d by the companies for electricity in the 
meantime, — Reuter. 

Liquidations.—The London Gazette announces that th» creditors o 
the Taunton and West Somerset Electric Riilways and Tramwaya Oo, 
Limited, are required, on or before Jane 15 next, to send in their 
names and addresses and the particulars of their debts or claims to 
Mr, P. N. Gray, liquidator, of Donington House, Norfolk-street, 
Strand, London, A general meeting of the Wear E'ectrical Engineer- 
iog Oo., Limited, will be held at 46, John street, Sunderland, on 
June 15 next, for the purpose of having the liquidator’s account, 
showing the manner in which the winding up has been conducted 
and the property disposed of, 

West Hartlepool —The electrical engineer has reported result of 
the recent tests made of consumers’ installations. For the year ended 
March 31 last 67 new customers were connected, with a total of 2,978 
8-c.p. lamps, making a total of 43,887 8-c.p. lamps; 29 motors 
totalling 123 h,p. were connected, making a total of 137 motors of 
667 h.p. The total connections for both motors and lamps in the 
equivalent of 8-c.p. lamps are 65 561. The total number disconnected 
since the start is 92; of these 50 have been reconnected, leaving 42 
still disconnected, this number being, with the exception of the cases 
of seven consumers, represented by the premises being empty. 


Derby.—The Electric Lighting Committee have giver instructions 
for the extension of the mains to St. Aune’s Church via Brook-street, 
and also along Ohurch-street and Upper Dale-road to the Oavendish 
Hotel. The committee have decided to purchase a recorder for the 
boiler-house at.a cost of £50. The following estimate of expenditure 
on capital account for the year ending March 31, 1907, has been 
prepared by the electrical engineer and approved by the committee— 
viz.: mains, £3,560; services, £600; spare armsture for turbine, 
£490 ; motors for hire, £1,500; radiators for hire. £200; transformers, 
switchgear, etc,, £200; meters, £1,180; instruments, £100; contin- 
gencies, £500—total, £8,130. 

Bury.—The electrical engineer’s report for the year ending March 31 
shows that the output has been 1,869 560 units, and the revenue will 
be about £13 400 (compared with an output of 1 280,461 units and a 
revenue of.£$11.556 last year)—an increase of 45 per cent in the units 
and 18 per cent. in the revenue, He anticipates there will be & profit 
of about £2 600 on the year's working, after payment of all charges, 
compared with a profit of $2,951 last year. The units sold for the 
corresponding years are as follows: ‘private lighting, 1905, 297,202 
(1906, 347,035) ; public lighting, 61,887 (69 014) ; public clocks, 914 
(1,055) ; motor power, 258208 (356,189); tramways, 662,250 
(1,106,267) —total, 1,280,461 (1,869,560). 

Cheltenham, —Notice of motion has been given of a resolution 
which will be moved at the next meeting of the Town Council to the 
effect that the electric lighting undertaking of the borough be sold. 
The monthly report of the electrical engineer shows that on April 17 
there were 865 consumers, with an equivalent of 58,217 8 c.p. lamps 
connected to the supply mains, the corresponding figures for last year 
being 816 and 54 642 respectively. The chairman of the Electricity 
Committee (Alderman Norman) and the electrical engineer have been 
appointed reprssentatives to attend the annual convention of the 
Manicipal Electrical Association to be held in London in June, The 
contract with the British Thomson-Houston Oo, for the supply of 
meters has been renewed for one year. 

Croydon,—The borough electrical engineer has reported as to the 
condition of the battery in connection with the installation at the 
hespital, from which it appears that the present battery is practically 
worn out, and will require renewal before the next winter season, As 
it will be necessary for increased battery accommodation to be provided 
when the contemplated extensions to the hospital buildings are carried 
out, the Lighting and Electricity Committee recommended that applica- 
tion be at once made to the Local Government Board for approval to a 
loan not exceeding £800 for the provision of a new battery, which, in 
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addition to supplying the present needs, will be capable of dealing 
with the extended buildings, and that if such approval be obtained it 
be referred to the Finance Committee to raise the necessary loan, The 
Council have adopted the report, 


Lyons (France),—The American consul at Lyons reports that a 
general exhibition of all electrical devices that can be apnlied to 
domestic uzes is to be held in that city during the months of July and 
Avgust next, Ib will be held under the auspices of the Agricultural 
and Scientific Arssciation of Lyons, and no motor will be accepted for 
exhibition which is over 1 h.p. The object of the exhibition is to bring 
cheap electrical appliances nearer to the people, in order that the great 
messi may derive some benefit from them—motors that may be used on 
embroidery, sewing and knitting machiner, ventilators, vacuum carpet 
and rug cleaners, horse-cleaning machines, floor polishers, carts, 
turning spits for cooking, etc, Motors for weaving are excluded. They 
have been in use in and around Lyons for the last three years, and it 
is deemed advisable to have an exhibition at an early date expressly 
for such motors, | 

Whitehaven.—Negotiations between Whitehaven Corporation and 
the Oumberland Electricity and Power Gas Oo, for the purchase by the 
latter of the Corporation’s electric light undertaking have resulted in 
an agreement being made between the parties, the terms of which 
were agreed to at a special meeting of the Town Council last week. 
The price agreed upon is £25,000 and the purchase is to be completed 
between March 31, 1907, and March 31, 1910. In the meantime the 
Council are to carry on the undertaking as at present, and . maintain 
it in a reasonable state of efficiency, The Corporation sgree to take 
from the company their supply of electricity at the rate of 4d, per 
unit, the payment to include the maintenance of the lamps and every- 
thing in connection with street-lighting. After March 31, 1910, the 
company bind themselves to supply current for public lighting at a 
rate not to exceed 5d. per unit, and the maximum for private lighting 
is to be 44, per unit, . 

Mansfield,—At a special meeting of the Mansfield Town Council, 
held for the purpose of considering a report of the Electricity Com- 
mittee as to the extension of the electricity works, the committee 
recommended that Messrs. Hammond and Son be appointed to carry 
out certain work in connection with the project, As the borrowing 
powers with regard to the undertaking were exhausted, and it was 
most essential that the work should be put in hand at once, the com- 
mittee recommended that application he made to the Local Government 
Board for sanction to a loan of £6,000 to carry out the work. The 
town clerk now explained that the committee had farther considered 
the matter, and having regard to the fact that the commitments 
amounted to something like £2,000 more than the loans they were 
authorised to raise, they had decided to apply for sanction to a Joan 
for £8,000—e^mwmitments, £2000; accumulations, £3,000; new 
feeder main, £1.C00; mains, £1,700; water-softening plant, £500. 
' The report was adopted, 


Belfast, —The report on the working of the city electrical department 
for the year ending March 31, 1906. contair s the following : ''The total 
- output for the year amounted to 4,502,049 units. Out of this 1,966 955 
units were supplied to the tramways, and 2535094 units sold for 
lighting and power purposes, as against 2,290 872 units for the previous 
year, or an increase of over 10 per cent., the increase in lighting units 
being 9 per cent., and in power units 153 percent, The total revenue 
for the year was £57,155. The revenue on energy sold for lighting and 
power purposes and motor rent amounted to £20,793, representing an 
inerea:e of 9 per cent, on the previous year, the average price ohtained 
being 2 857d. The cost of production has been reduced to 0:918d. per 
unit, against 1'184. per unit for the previous year. There is an 
equivalent of 235,774 8-c.p. lamps connected to the supply mains, 
being an increase of 45,928 for the year, The total connected includes 
an equivalent of 5,058 h.p. in motors installed in various works and 
factories throughout th» city, Applications have been made for a 
further equivalent of 7,479 8-c.p, lamps, The gross profit, as shown 
in the city accountant’s returne, amounts to £20 225 ” 


Hove —In making a report to the H^ve Corporation Lighting Com- 
mittee on the eugzestion of charging a flat rate for elestricity in the 
parish of Aldringtop, the borough surveyor states that the figures f.om 
the commencement of the supply to the end of March last (saver 
months) give an averegs price paid by consumers of 5:181, p«r unit, 
This, however, does not represent a true average for a complete year, 
since the pericd taken includes the two winter quarters which, of 
course contain the greatest number of burnivg hours, aud consequently 
the more 4d, units. so that the average would be slightly inoress.d by 
the inclusion of the summer quarters, In his opinion the flat rate 
would be the more satisfactory method of charge, particularly in a 
district such as Aldrington, and he adds that the flat-rate method of 
charging has the merit of being understood by the ordinary consumer. 
He suggested that an option be given to the consumers to select either 
of the systems of charging, and, farther, that the flat rate be made 
5d. per uvit, These recommendations have met with the approval. of 
the committee, and the Ocuncil will be asked to extend to Alirington 
consumers the option of a flat rate of 5d, per unit instead of the present 
maximum demand system. 


Middlesbrough.—The annual report of the electrical engineer 
shows as the result of the past year’s working a profit of £858. The 
cost of generation at the works, including wages, coal, revairs, and 
stores, amounted to £4 584; the cost of distribution was £76 ; rents, 
rates, and taxes, £1,222; management expenses, £927 ; insurances, 
£24 ; interest on capita), £2,947; and sinking fund, £2,996, All 
this was on the expenditure side, while the inro{e account showed for 
sale of current receipts amounting to £13,300, and renta of meters 
£357. The reserve fund at the end of last year was £1,319, and this 
added to the profit fur the year amounted to £2.217, But £2,749 had 
been paid out of the rates as loas in the early years of the undertaking, 


80 that, although they had made profits, they had not yet made quite . 
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enough to cover the loss of the early years. In previous years £8,555 
had been paid towards the redemption of the debt, and this year 
£2,996 had been paid, The revenue had increased by £2,554, while 
the costs had increased by £1,600. The cost per unit for the year was 
1 22d., as against l:37d, in the previous year. Of this 1'224,, rents, 
rates, and taxes stood ab ‘22d., and, apart from the profits of the 
undertaking, £987 had been contributed to the rates, — | 


Tunbridge Wells —The report of the Lighting Committee shows 
that the past year had been a very successful one as far as the electric. 
light was concerned, There had been an increase in practically every 
account on the right side. The gross profit for the year was £6,601. 
Ils. 5d., an increase of £1,187 over last year, The net profit for the 
year, after paying sinking fund charg»s, was £1,900. 4s. 8d., an 
increase of £1,163. The reserve-fund or balance carried forward now 
amounted to £5,765. 3s.11d. The number of lamps installed at the 
end of the year, calculated in 8 c.p. lamps, was 57,853, an increase of 
1,933 on last year. The total amount of gross profit from the com- 
mencement of the undertaking to March 31, 1906, was £42,040 ; the 
tetal amount of net profit since the inception of the undertaking was. 
£15,714 ; the total amount set aside for sinking fund for repayment of 
capital £16,113, The cost per kilowatt is now £64, as compared with 
£106 at Brighton. £134 at Dover, £137 at Eastbourne, £156 at 
Folkestone, and £114 at Hastings; so that the plant at Tunbridge 
Wells is something approximating half the cost of the other under- 
takings mentioned. This reflects great credit on Mr. Boot, who 
has acted as consulting engineer as well as resident engineer, and 
who was responsible for the installation of the plant and for the entire 
system, ; i 

Postal Telephone Servico. —The Post Office telephone system 
continues to expand in the metropolitan area, and at the present time 
no fewer than 34,000 telephones are connected with the 14 Post Office 
exchanges which have already been established. Arrangements have 
now been made for adding three more large common battery exchanger, 
situate at Hornsey, Willesden Green, and Finchley. The area reached 
by the new Hornsey exchange will include Crouch End, Hornsey, 
Muswell Hill, Upper Holloway, and Highgate; Harlesden, Willesden. 
Neasden, and parts of Brondesbury and Oricklewood will be included: 
in the Willesden Green exchange; and the Finchley exchange will 
cover Church Ead, North and East Finchley, and Hendon, Smaller 
exchanges are likewise to be provided at Sutton. to serve Subtor, 
Cheam, and Carshalton; at Harrow, serving Wembley; also at 
Barnet, to serve New Barnet, High Barnet, Totteridge, and Whet-. 
stone ; at Esher, serving Olaygate; also at Kenley and Purley, served 
by means of extensions from Oroydon; and at Hounslow, served by 
an extension from Richmond, It is hoped the Sutton exchange will 
be ready for work during the summer, and that at Houuslow in tle 
autumn, Arrangements have farther been completed for giving 
Worcester Park and Kingsbury the benefit of the Post Office system 
by means of extensions from Kingston and Kingsbury respectively. 


Sutton Coldfield.—According to the fourth annual report of 
Mr. Trevor Duesbury, engineer and manager of the corporation’s 
electricity department, the year ended March last cannot be regarded 
as an unsatisfactory one, The capital outlay shows an increase 
of £1,711, bringing up the total to £39,154. The number of 
consumers has increased from 561 to 420. as against an increase of 90 
the previous year. The output was 292.427 units, as against 255,037, 
an increase of 37,390 on the year, Of the total, 188,166 units were 
for private supply, and 104,261 for public lighting, The former. 
realised £3,089, an increase of £405 on the year, and the latter £793, 
The total average price obtained for both public and private supply 
was 2.991., as against 3'109. the previous year, and the cost of prc. 
duxtion was substantially reduced from 1'89d. per unit to 1:62d., the 
principal reduction being in coal and repairs and maintenauce, Thee 
are, says the report, very few publie supply undertakings of similar 
output and load factor in the United Kingdom producing at a lower 
cost, and in all cases the generating stations of these undertakings are 
practically situated at the pit mouth, thus reducing the cost of cos] 
very considerably indeed. The trading profit shows an increase from 
3 88 per cent. to 4°70 per cent, on the average capital outlay, and 
amounts to £1,824 A considerable portion of the capital outlay is 
not yet remunera‘ive, especially with regard to the distributing mains 
and generating plant, the latter of which could generate, with only the 
present load factor, at least 50 per cent. larger output. The net 
revenue account shows expenditure £2,111. 7s, 5d., and a deficiency 
of £287 11« 21. The liabilities, including capital ascount, are set 
down at £41,177. 7s, 104, 


South Africa —The British South African Export Gazette publishes 
an account of an interview with Mr, R., F. Botting, A.I E E., of 
Johannesburg, who points out that one of the most notable sigas of 
the times is the growing tendency to adopt electricity for all possible 
purposes on the Rand, and that the prospects for manufacturers of 
electrical plant are very good. The new electric schemes and exten- 
‘sion works proposed and under weigh in South Africa at the present 
moment make a lengthy list, a glance at which serves to indicate the 
value of the orders for material and plant which have lately been, or 
are about to be, placed. The ratepayers of Bloemfontein have voted 
£180,000 for electric lighting and other schemes; East London is 
completing the enlargement of its municipal lighting and power plant, 
but our contemporary learns that the municipal electrical engineer 
has reported in very condemnatory terms on the plant and appliances 
in practically every department of the existing works, and haa 
submitted a new scheme involving an expenditure of £45,000, details 
of whick are not yet to hand; the Volksrust scheme, to: which we 
drew attention recently, is still under the consideration of the Trans. 
vaal Government engineer ; Krugersdorp has raised a loan of £16,000 
for the provision of electric light, in connection with which orders 
may shortly be expected ; the Kroonstad authorities have taken action 
to extend the local generating plant; the Kalk Bay-Muizenberg 
lighting scheme is in course of completion; a committee bag been 
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appointed at Heidelberg to negotiate with parties willing to instal 
electric light in that municipality ; the Ladybrand authorities are 
still considering the scheme recently submitted to them by Mr. G., L. 
Kestner, of Johannesburg ; the Umtata Town Council, after shelving 
a municipal lighting scheme, are seeking to arrange for the work to 
be undertaken by private enterprise ; and the Vryheid authorities 
recently granted a concession to Messrs. Reynolds, Tait, and Stevenson, 
of Durban and Vryheid, arrangements for the working of which are in 
pre gress, 


Hanley,—The report cf the accouvts cf the Elestr'e Lightirg Oom- 
mittee of the Corporation for 1904 shows liabilities amouovng to 
£113,570. 7s. 8d.; assets—amount expended for works, £88,201. 
18s 8d.; reserveand depreciation account, £134 ; stores, ete., on hand, 
£375. 18. 9d. ; motors in stock, £275. 0s. 5d. ; sundry debtors for 
current supplied for public lighting, ete., £5,720. 11s. 61.; sinking 
fand investments, £17,750, 153. 3d. ; suspense account, $152. The 
balance-sheet shows liabilities £113,078. 178. 4d. The assets show 
£87,790. 8s. 10d.; stores, £375. ls, 3d.; sinking fund account, 
£17,750. 158, 3d. ; sundry debtors for current supplied to Des, 31, 
1904, £5,571, 19s. 4d. ;: other debtors, £168. 31, 9d. ; reserve fund— 
balance in bank, £124. Os. 2d, ; loans repaid, £1 084. 6s. ld., ; net 


revenue account—amount carried forward, £204. 2s. 24. Mr. Yeamaa, 


in his report, describes Jefects in the plant at the electricity works 
and improvements which have been made in transformers, No amount 
has been set aside for depreciation, and only £649 has been placed to 
reserve (taken from the profit of 1904), of which £515 was shown in 
the 1904 accounts as having been spent, He is of the opinion that a 
reasonable -provision should be made for fature contingencies, and 
especially should depreciation be allowed on the plant and mains, 
which have been in use from the opening of the worke. Owing 
to the changes in design, improvements in manufacture, and 
higher efficienci:s now obtained from engines and alternators, and 
to competition and more general use of such machinery, which 
has brovght down the price very much below the amounts paid 
for the older generating sets at the, works, these do not p:s:e:s at 
the present time anything like the value which they are repre- 
sented in the capital account, even if credit be taken for the 
repayments of sinking fund payments, made against the loans out of 
which they were purchased, In continuing his remarks, he says ib is 
not so much from an accountancy point of view that this quesiion 
is brought before them as from the engineering and commercial, I: 
is of great importance to the future of the department that ite financial 
position should be safeguarded by providing out of surp!us revenue 
for the unforeseen changes which have taken place. The report 
further shows that ‘the. profit for 1905 was £1,449 ; without the 
economies it would have fallen to £901. The difference between 
the '‘ commercial or over-all cost of making and selling elictricity ” 
and the amount received '‘is the only kind of profit having any 
real existence,"  Uncer the heading '' Motor hiring department," the 
report statea: ''As several motors of old make, and, therefore, of an 
almost unsaleable type, are in stock, I would recommend that the 
profits from this saction should be applied to write down the stock 
value," A table at the end of the pamphlet shows that the costs and 
expenditure per unit, sold amounted to 5:51d, in 1905, comps1el with 
$'(2d. in 1904, The engineering cost alone was 1:991., snl the 
balance was made up of interest and repayments, Mr, Yeaman 
describes the 3‘5ld, as the ''total commercial cost.” The average 
price of all units sold in 1904 was 4'024., and in 1905 3'771. per unio, 
Lhe profit was the diff:rence between 5'77d. and 5:51d. 


York,—The Electricity Committee of the York Corporation have 
submitted their annual statement of revenue and capital accounts for 
the year ending March 31 last, The following is a summary of the 
electricity account: gross income, £11,408. 17s. 8d.; ordinary work. 
ing expenditure, £6,415, 83, ld.; leaving a net revenue of. £4 933, 
9», 7d. The amount chargeable for interesb and sinking fand has 
been £7,260. 8:1, 2d., leaving a net deficit of £2 266. 18s. 7d, to carry 
to suspense account, This deficit, with the deficit brought forward 
from last year, makes a total of £4,289. 93, 51, now standing in the 
suspense account, Amopg3t the items of expenditure: coal and fuel 
cost £1,424, 93, 51. ; cil, waste, and engine-room stores, £515 143, 2d.; 
Wages at station and salarics of the engineers amounted to £993, 
ls, 7d.; whilst rapairs and maintenance cost £1,070. 123.; making a 
total of £3,803. 17s. Uader the heading of distribution of electricity 
the total expenditure was £300. 183, 2d. The attending to and 
repairs and renewals of pu lic lamps entailed a cost of 2763. 4s, 81.; 
renis, £63. 123, 51,3 rates and taxes, £550. 163. 8d. Salaries amounn 
to £632. 14s 7d. The contribution towarda the city treasure:’s 
department, printing, stationery, and advertising, general establish- 
ment charges, ard proportion from electrical engineer of premiums for 
atudents reached a sum of £870. 17s. 5d, There was paid for 
iosurance, inciuding the insurance of workmen, a sum of £80. 1s. 91. 
here was trans'erred to the net revenue account £4 995. 9s, 7d., 

making a grand total of £11,408. 17s, 8d, The sale of current to 
' private consumers realised £9,164, 23. 7d., and for public lighting 
£1,204, 5s. 43. — £10,368. 5:. 11d. There was £468. 7s. 1d, received 
. for the rental of motors and radiators, one year's premiums for five 
gtudents £250, and charging accumulators £4, 73.—£254. 7s, In 
the net revenue account interest is entered as £4,000. 15s, dd. and 
'ginking-fund contribution £3,259, 123. 11d.—£7,260. 8s. 2d. On 
the credit side of the suspense acccunt the amount provided in 
district rate was £924, 6s, 51. and- the deficit balance -at 
March 31, 1906, £4289. 9s 51. The following payments 


are entered in the capital account: buildings, £3,495. 7s, 10d.; 


machinery, £3,013. 10s. 74.; mains (including service), £2,143, 3s, 5d. ; 
transformers, motors, etC., £847, 1s, 9d, ; meters, £124. 143, 4d. ; 
electrical instruments, ete., £23, 16s. 4d.—5£9,647, 14s, 84, The 
following are the particulars of the total. expenditure to March 31 
last: buildings, £25,781. 19s. 9d, ; machinery, £44,748. 74, 54. ; 
`. accumulators at generating station, £5,395, 9s, 11d, ; mains (including 


servicer), £56,134. 17a. 1d. ; transformers, motors, etc., £5,811. 55; . 
meters, £3,629. 5s. 8d.; electrical instruments, £530. 14s, 11d. ; 
miscellaneous (including preliminary expenses), £581. 16s. 51,—tota!, 
£120 611. 15s. 10d. The liabilities on March 31 last were: to loans, 
£90,741; sundry creditors (revenue), £1,500. 63, 2d. Treasurer— 
owing on capital, £19,761. 152. 10d.; owing on revenue, £7,076, 
53. 1d.— £26,838 0s. 11d. Sinking fand—loans repaid, £10 109; iu 
hand, £296. 63, 81.—£10,405. 63. 81, Assets: by expenditure on 
capital, £120,611. 153, 101. ; by sundry debtors (revenue), £3,730, 
19s. 4d.; by stores on hand (revenue), £556, 2s. 6d.; by sinking fund 
accumulations, £296. 6s. 8d.; by deficit balance on suspens» acount, 
£4 289. 9s, 53. The statement as to loans give the following totals: 
amounts sanctioned, £100,850; total borrowed, £90,741; amount © 
repaid, £10,109. The statement of the cost of working the destructor 
for the year showed the neb amount to b» £772. 12s, 5d., which, 
together with the deficit balance at Aprii 1, 1908 —v'z , £1,874. 10s, — 
make a total deficit of £2 647. 2s. 5d. 
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PROVISIONAL PATENTS, 1906. 


APRIL. 30.. 
10016. Improvements in and relating to dynamo-electrio . 
niacbines The British  Thomson-Houston Company, 
L:mited, 85, Cinnon-street, London, (The General Electric 
Company, United States.) MES 
Improvements in and relating to fluid pressure brake 
systems. The B.itish Thomson - Houston Company, 
Limited,. 83. Oannon-street, London. (The General Electr.6 . 
Company, United States, ) l : 
Improvements in stem-making machines. The British 
Thomson-Houstoa Oompany, Limited, 83, Oannon-street, 
London. (The General E ectric Compiny, Un'ted States.) 
10024. Improvements in the manufacture of arc light carbones, 
Francis Berjamin Laurent, 15, Newton-street, Greenock, 


10020. 


10021. 


10054. Improvements in or relating to the production of 
high-tension electric currents. Otto Romanns yon 
Biouk and Adolf Friedrich Abrecht Pieper, Chancery-lane 
Station-chambers, London. (Complets specification.) 

Improvements in insulators for use in electric traction, 
Herbert Victor Mitchell, 55, Ohanvery-lane, London. l 

Method of and furnace plant for reduction of oros or 
the like by electric transformer furnaces, Otto Frick, 
322, High Holborn, London. : 

Improvements in and relating to electric controllers, 
The British Thomson- Houston Oompany, Limited, 83, | 
Cannon.street, London, (The Ganeral E:ectric Oompany, 
United States, ) 


10061. 


10097. 


10114, 


May 1. 

Improvements in high-frequency apparatus for wireless 
telegraphy, electrotherapy, and the like, George 
Bowron, 57, Eigware-road, London, 

Improvements in dynamo-electric machines, John Emil 
Bennett, 4, Corporauon-street, Manchester, 

Improvements connected with tho rendering of ovor- 
head electric wires "dead" in the case of fracture. 
Robeit Evelyn Wood and Harry Wood, 15, Water-sbreet, 
Liverpool. 


10156, Electric furnaces, Herman Lewis Hartenstein, 154, St, 
Vincent-street, Glasgow, (Complete specification.) 

10161. Lining for electric or other furnaces and method of 
preparing the same, Herman Lewis Hartenstein, 154, 
Sv. Vincent-street, Glasgow. (Complete specification.) 

10172, Improvements in overload and reverse current relay 
devices. Frank Oonrad, the Westinghouse Patent Bureau, 
Westinghouse-building, Norfolk-ssreet, Strand, London, 
(Date applied for under Patents Act, 1901, May 8, 1905, 
being date of application in Uaited S:ates.) (Oomplete 
specitication. ) à 


10125. 


10138, 


10148. 


| Herbert Edward Evans, 


10188, Electrical advertising novelty. 
42 Whitbread-road, B 'ockley, London. 
10208. Improvements in methods of insulating electric con- 


ductors. Tae British  Tnomson- Houston Company, 

Limited, 83, Cannon-street, London. (The General Electric 

Company, United Scates,) (C.mplete specification.) 

10218. Improvements in party-line telephone systems, Horner 
John Roberts, 18, Southampton-buildings, london. (Date 
applied for under Patents Ast, 1901, May 1, 1905, being date 

| of application in United Ssates.) (Oomplete specification.) 

10219. Improvements in apparatus for tho electrolytic 

| decomposition of alkaline chloride solution by means 
of mercury cathodes, Johan Jacoo Rink, 4, South-street,. 

Finsbury, London, (Complete specification, ) 


“10220, Improvements in brush-holders for dynamo-electric 


machines, The Morgan Crucible Company, Limited, and 
Oharles William Speirs, 4, South-street, Finsbury, London, 
Improvements in electro-magnetically operated valves, 
Aibert Gaudin and Eimond Tellier, 31, Bedford-street, 
Strand, London, (Complete specification.) ^ — f 


May 2, 


10249, Improvements in a system for the transmission ©- 
-electric telegraphy, Isidor Kitsee, 18, Fulham-place, 
Paddington, London, (Oomplete specification.) ^. 


10224, 
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[m — 


10268, 


10283, 


10297, 


10298, 


10310, 


10327, 


10364, 
10367, 
10394, 


10396, 


10397. 


10404, 
10457. 


10162, 


10461. 


10465, 


10467, 


10472, 


10493. 


10543, 


10519, 


10552, 


10554. 


10558. 


: 10565, 


:10576, 


10580, 


Improvements in or relating to brushes for electrical 
machinery. Francis Henry Wyndham Hargraves and John 
Keefe, 9, Warwick-court, Gray's Ion, London. 

Circuit-closing device for electric clocks and watches. 
Carl Schwan, 216, Friedrichstrasse, Berlin, Germany. 
(Date applied for under Patents Act, 1901, May 2, 1905, 
being date of application in Germany.) (Complete specifi- 
cation. ) 

Improvements in or relating to electric switch and 
indicating apparatus, Arthar Francis Berry and 
Frederick Edmuud Berry, 46, Lincoln's-ion-fielde, London. 

Improvements in tractors propelled by petrol or other 
types of internal-combustion engines, likewise applic- 
able to steam or other fluid pressure engines or 
electrical motors and machines driven thereby. 
Herbert John Marshall, 8, Quality-court, London. 


Improvements in electric heaters, James Frederick 
Reilly, 7, Southampton-buildings, London. (Complete 
specification. ) 

Improvements in electro-capillary apparatus, 
Orling, 22, Southampton-buildings, London. 


May 8. 

Improvements in electrical fuse carriers for high- 
voltage circuits, "Vernon Hope, 55, Market street, Man- 
chester, 

Improvements in electrical advertising devices, James 
Gibson and Arthur Brooker, 34, Brown-street, Market-street, 
Manchester, . 

Improvements in an accumulator or battery of 
secondary type, Stanley Sanders Chenhall, 28, Basinghall- 
street, L ndon. 

Improvements in electric farnaces for the manufacture 
of steel. Gustave Gin, 72, uannon.street, London. (Date 
applied for under Patents ‘Act, 1901, May 5, 1905, being 
date of application in Germany. ) (Complete specification. ) 

Improvements in secondary batteries, Orazio Lugo, 25, 
Kennington-terrace, London, 

Improved construction of masts for wireless telegraphy 
and other purposes. Ludwig Leid], Birkbeck Bank- 
chambers, Southampton-buildings, London, 

May 4, 


Process of manufacturing coils for electric purposes, 
Robert J. Hopfelt, 110, Gitschinerstrasse, Berlir, Germany, 
(Complete specification, ) 

Improvements in or relating to collecting fixed rent 
and rate charges and the like in connection with 
electric installations and supplying electric current 
and apparatus therefor. Francis Henry Merritt, Lioyds’ 
Bank-buildings, Canute-road, Southampton, 

Electrical tramway - type controller finger, David 
Hodgson and George William Harvey, 25, Edgar-terrace, 
Norton-on-Tees, 

Improvements in electrical switches, William Joseph 
Furse and William Woollatt, Traffic-street, Nottingham. 

An automatic switch for preventing excessive current 
in electric motors, and circuits in which a variable 
electric current flows, Andrew Stewart, 10, RENO 
mansions, Qaeen's Olub-gardens, London, 


Improvements in the manufacture of leading-in con- 
ductors for incandescent electric lamps or other 
vessels requiring gas-tight joints. Augustus Charles 
Hyde, 58, Holland-park, London. 

Improvements in incandescent electric lamps, Thomas 
Mitzhell, William Thomas Gartland, and Henry Shone, 6, 
Lord street, Liverpool, 

May b. 

Improvements in terminals for accumulators, 

Rawlings Smith, Rosabelle, Totnes, S. Devon, 


Improvements relating to electrical switching devices. 
Henry Harris Lake, 7, Southampton-buildings, London. 
(The Stromberg. Carlson Telephone Manufacturing Company, 
United States.) 

Improvements in or connected with the conversion of 
alternating to continuous current, Wilfrid L, Spence, 
31, St, Vincent. place, Glasgow. 

Improvements relating to telephone switchboards. 
Henry Harris Lake, 7, Southampton-buildings, London, 
(The Stromberg-Qarlson ‘Telephone Manufacturing Company, 
United States. ) 

Improvements relating to telephone wall - boxes 
Henry Harris Lake, 7, Southampton-buildings, London, 
(The Stromberg-Oarlson "Telephcne Manufacturing Company, 
United States.) 

Improvements relating to telephone exchange systems. 
Henry Harris Lake, 7, Southampton-buildinge, London, 
(The Stromberg-Carlson Telephone Manufacturing Company, 
United States.) 

An improved method of connecting cables inside trolley 
standard brasses for electric tramcars and the like, 
A. Hanson, 17, Haymarket, Sheffield, - 

Improvements relating to telephone exchange systems, 
Henry Harris Lake, 7, Southampton - buildings, London. 
(The Stromberg- Garon Some MAE Company, 
United States.) 


Axel 


Kenneth 


A 


10585, 


10598, 


10599, 


10600, 


10601, 


10602, 


10603, 


10605, 


10610. 


10613. 


8891. 


9162, 


9279. 


9303. 
9467 


9508. 


9565. 


9577. 


9702, 


9739. 


9815, 


9839. 


11415, 


11626, 


Improvements in alternating-current electric motors, 
Franklin Panga, 322, High Holborn, London. (Date | 
applied for under Patents Act, 1901, May 5, 1905. being 
date of application in Germany,) (Complete specification, ) 

Improvements relating to telephonic exchange systems, 
Henry Harris Lake, 7, Southampton-buildings, London. 
(The Stromberg-Carlson Telephone Manufacturing Company, 
Uaited States, ) 

Improvements relating to telephone exchange systems, - 
Henry Harris Lake, 7, Southampton-buildings, London. 
(The Stromberg- Carlson Telephone M BEDIAPERPUR Company, 
United States, ) 


Improvements relating to telephone exchange systems, 
Henry Harris Lake, 7, Southampton-buildings, London, : 
(The Stromberg-Carlson "Telephone Manufacturing Company, 
-United States.) 


Improvements relating to telephone apparatus, Henry 
Harris Lake, 7, Southampton-buildings, London. (The 
Stromberg - Carlson Telephone Manufacturing Oompany, ` 
United States. ) 

Improvements relating to telephonic systems and to 
apparatus therefor, Henry Harris Lake, 7, Southampton- 
buildings, London, (The Stromberg. Carlaon Telephone 
Manufacturing Company, United States.) 

Improvements relating to telephone transmitters. 
Henry Harris Lake, 7, Southampton-buildings, London. 
(The Stromberg-Carlson Telephone Manufacturing Company, 
United States.) 

Improvements relating to electrical conductors and — 
signalling thereby. Edward William  Buckeridge and - 
George Henry Buckeridge, 18, Southampton-buildings, 
London. 

Improvements in electric arc lamps. James Brockie, 
Birkbeck Bank-chambere, Southamptoa-buildivgs, London. 
Improvements in apparatus for starting and reversing 
the direction of motion of electromotors actuating 
elevators, hoists, and the like. Asge Jensen, Hans 
Jacob Norballe and James Liddle Lawson, Armadale. road, 

Fulham, 


COMPLETE SPECIFICATIONS ACCEPTED. 


To be published May 24. 


1905. 


Filaments for electric incandescent lamps,  Frenot, 
io applied for under International Convention, May 7, 
1904.) 

Trolley heads for electric traction or the like, Feather, 
Feather, Feather, Feather, and Astley. 

Apparatus for controlling the supply of energy from 
alternating-current electric generators to alternating- 
current electric motors, Wood. 

Electrie switch or protective circuit breaker, Gleason, 

Method for equalising electrical power when the power 
required is of an intermittent or variable character. 
Braun, 

Skates or collectors for electrically-driven vehicles 
operated by any surface-contact stud system, Brown. 
Apparatus for making and breaking electric circuits. 

Smith, 

Combined portable electric battery and induction 
coil, Seacombe, 

Field telephone and telegraph apparatus, 
(Molyneux. ) 

Apparatus for controlling the supply of energy from 
alternating-curreat electric generators to alternating- 
current electric motors, Wood. 

Appliances for use in connection with the electric 
igaition systems for internal-combustion engines, 
Sangster, ) 

Means for the regulation of speed of compensated 


Keany, 


single-phase motors. Bruce Peebles and Oo. and La 
Ccur, 
Apparatus for measuring electrical resistaucos, 


Evershed and Vignuoles, Limited, and Evershed. 
Protective devices for alternating electric current 


systems, British Thomson-Houston Company. (General 
Electric Company.) 
139544, Adjustable electrical resistances Harrison, (Electric 


14033. 


15859. 


16411. 


16655, 


16943, 


18051, 


Railway Improvement Company.) (Date applied for under 
Rule 5, Patent Rules 1905, July 6, 1905.) 

Mercurial and other metallic vapour electric lamps, 
Harrison, 

Prepayment meters, British Thomson-Houston Company, 
(General Electric Company. ) 

Electric projecting lamps using Nernst filaments, 
K»mm. 
Wireless telegraphy, 
Telegraph Company. 
Electric resistances, British Thomion Houston Company, 
(General Electric Company.) 

Current takers or trolleys for — wires of 
electric railways and the like, Hoffmann. (Date 
applied for under International Convention, Sept.:9, 1904,). : 


Marconi and Marconi’s Wireless 


THE ELECTRICAL ENGINEER, MAY 1i, 1906. 


18264, Gas or vapour electric lamps, Wilhelm Hersus and 
Heinrich Heræns, (Date applied for under International 
Convention, Oct. 14, 1904.) 

19989, Apparatus for electrically operating railway carriage 
or like doors and for operating locks in connection 
therewith, Craven. 

21268, Magneto-electric apparatus for igniting the charge in 
internal-combustion motors, De Saint-Romain. (Date 
applied for under International Convention, April 27, 1905.) 

21707. Protecting device for shunt field windings of electrical 
machines where shunt regulators are used, Edge. 

27251, Continuous-current arc lamps particularly applicable 
to searchlights, projection lamps, aud the like 
Müller, (Date applied for under International Convention, 
Dec, 31, 1904.) 

1906. 


1699, Electrically-fired internal-combustion engines, Pieper. 


(Date applied for under International Convention, Jan. 24, 


1906.) 


1830. Control of the electric circuits in systems of electric i 


traction, Haworth. 

3541, Safety appliances for electric circuits. Siemens Bros. 
and Oo, (Siemens Schuckertwerke G, m. b, H ) 

4221, Oscillaphones or Hertzian wave responsive devices. 
Massie. 

4773, Starting switches, rheostats, or controllers for electric 
motors, Holmes, Holmes, Holmes, Holmes, and Ralph. 

7490. Alternating-current  electromagnets, Oonrad. (Date 
applied for under International Convention, Ap il 3, 1905 ) 

7491, Electromagnets, Jackson, (Date applisd for under Inter. 
national Convention, April 5, 1905 ) 

8352, Accumulator batteries, Accumulatoren-Fabrik Act, Ges. 


1905 applied for under International Conventiop, April 7, 


COMPANIES' STOCK AND SHARE LIST. 


Name, l et Last price, 
Commercial and Industrial.-- £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. -£ 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 000 1.. i8 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 ws 64-7 
6 per cent. Cum. Pref., 1-100,000 ........... Ded otek. ae, ek 52-64 
——— 43 per cent. Mortgage ‘Debentures ............-. 100 .. 104. 107 
British Thomson. Houston Co., 44 per cent. 1st Mort. Deb. 
Stock; Cdyn cca anneduhaa wee ku Certa Pur UE CoA dE 100 .. 9698 
"British Westinghouse Elec. and Manut. 6 per cent. Pref., 
AIO 0019 (9, 000. cr esan iavrah edd peque D Va enda o0 ..  l£28 
4 per cent. Mortgage Debenture Stock .......... 100 .. 80-85 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. - 
Non. Cum., 6 per cent. Pref, .............. sees. 2 .. 14-2 
44 per cent. lsb Debenture Stock ................ 100 .. 97-99 
44 per cent. 2nd Debenture Stock................ 100 .. 84-86 
Callender's Cable, Debentures............. eee nne 100 .. 1082-1104 
OrdInaty seene ke A EE pan tua id deett 5 .. 1142 
5 per cent, Pref, .....ccc cece cccccccecccacccececs 92-6 
a E and C0, niina oci EAE E a E e uet uic ó 2 ur 2 9/16 
9 per cent. Debentures............... eee eene 100 98 p.c. 
Edison and Swan United, ** A" Shares, 1-99,261 .......... d cu Thea 
** A" Shares, 01-017,129 ........ 5 24-5 
5 per cent, Debentures............ eee nnn 100 90-95 
4 per cent. Deb. Stock, Red. ............... ee 100 86 88 
Electric Construction, Nos. 1 to 112,100 5. o one th acters 2 .. 9/16-13/16 
1 per cent. Cumulative Pref. .................... A is 2-24 
4 per cent. Perp. lst Mort Deb. ................ 100 .. 83-22 


Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 .. 90-95 
General Electric Company (1900), 5 per cent, Cum. Pref... 10 .. 939% 


4 per cent. lst Mort. Deb. Stock ................ .10 .. 94-98 
W. T. Henley's Telegraph Works, Ordinary .............. 5 .. 12214 
44 per cent. Preference.............eeeeeee eene 5 .. r5 
44 per cent, Debentures ............... «eee 100 .. 109-11 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 17-18 
— —— 4 per cent. Debentures............ ee eee enn 100 .. | 99-102 
Parker, Thos., Limited, Ordinary .............. vic Du S 10 .. 10-104 
Telegraph Construction and Maintenance................ 12 .. 32-54 
——— 5 per cent, Bonds .......... ccc cc ecw ee menn 100 .. 101-103 
Eleetrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary ................ coi 10. aa -U-12 


44 per cent, Cum, Pref., 7,501-15,000 ........ eu. 10 .. 104-108 
6 per cent. Cum. Second Pref., 15, 001-22,800 .... 10 .. 11-12 
44 per cent. Debenture Stock, Bela eaire i .. 106.108 


‘Bromley (Kent) Electric Light and Power Co. ........-- i 54-58 

43 per cent. Ist Debenture Stock, Red. .......... 100 .. 901-104 xd 
Brompton and Kensington, Ordinary .......... eene 5 .. 8494 

7 per cent. Preference ........... eee eee D^ us 84 94 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-60,000 . 9 us 94-98 

Nos. 60,001-80,000 ...... cles mmm D us 9-94 
Cambridge Electric Supply Company, £10 Ord. .......... 8 .. l2 ló4 


Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 102-105 
Charing Cross, West End, and City Electric Supply, Ord., 


n MEC 5 .. 4-5 
——— 44 per cent, Cum. Pref., 1-80,000 ................ 5 .. 48-42 
——— 4 per cent, Debenture Stock, "Red, serre cei 100 .. 101-103 

“City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 .. 4.44, 
ditto (1903) 40, 001- 80,000: . sce rerse 9s 4-44 
Chelsea Electricity Supply .............. cese nno 5 .. OL 
44 percent. Debentures .............. eene 100 .. 107-109 
City of London, Ordinary............... T PE SCHON 10 .. 102-114 
6 per cent, Cumulative Pref......... cece eee eee 10 .. 15-14 
5 per cent. Debenture Stock .................... 100 .. 123-126 
44 per cent, 2nd Deb. Stk. Prov. Certs, (all pd.).. 100 .. 101-108 
County of London Electric supply, Ordinary ............ 10 os 8-9 
6 per cent. Cum, Pref, ..ccsccecv es aerae paa save 10 .. 114-124 
44 per cent. Debentures Prov. Certs. All pd. Rd, 100 .. 109-112 
—— 4} per cent. 2nd Debentures Prov. Certs. ........ 100 .. 99-101 xd 
idmundsons Electricity Corporation, ae, 1-50,000.. 5 .. 89-44 
6 per cent, Cum. Pref, ......csesescscccccccesees 9- us 9-04 
44 per cent, First Mort, Deb, succeeccescesecece 100 . 103-106 
lectric Lt. & Traction Co. of Aust.,6p.c. Om. PE, 130,00 5 w 24-5 
——— 5 per cent, Debenture Stock, Red, memi ma na sa cò m 100 e 88:92 


Name, Amount fast price 
paid M 
Folkestone Electric Supply, Ord. Nos. 1-10,000 .......... 5 54-58 
44 per cent. First Deb, Stock, Red,. er ee eee 100 .. 101-104 

Havana Electricity, 1-15,000 .......... RUSSE gue ia aia Us 10 .. 81-94 
Hove Electric Lighting, Ord., 1- 13, DDÜ^ uuo dante 5 .. 4-82 
Isle of Wight Elec. Lt. and Pwr. gn p.c. Db. Stk. Red. 100 98. 101 xd 
Kalgoorlie Electric Power and Lighting, 6 per cent. Cum, 

Pref. p 1:-150,000 25 audies Rasoir ska wet RES aS " 1 
Kensington & Knightsbridge Elec. Lt., Ord., 1-21, 000 `: 5 92-101 
Kensington and Knightsbridge and Notting Hill, 4 per 

cent. Debenture Stock Red. .............- eene 100 101-105 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 
London Electric, Ordinary ............. cerne 3 2-25 

6 per cent. Pref. ......cccccecccccscccccsscsecsss 5 -. 6-5 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 98-101 
Metropolitan Ordinary, 100,001-3800,000 .. ............... 5 8.9 
44 per cent. First Mortgage Debenture Stock.. . 100 110-114 
44 per cent. Cum. Pref. .................. MUN 5 xti 
——— 34 per cent. Mortgage Debenture, Bed; pne 100 95-97 
Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. . — 101-105 p.c 
Newcastle-upon-Tyne Electric Supply, Ordinary, 1- 57, C9 ^5 74-73 
do., 57,010-75,000 cies EPSeDCEER S Xi rwr is 5 84-94 
5 per cent, Pref.,1-57,003 ...... anea etines oan 5 6 62 
do., 97,010-19,000- c riscotbimems du ec eae Mh na qa 5 64-63 
Notting Hill Electric Lighting D—"— Fn 3 15-14 
4 per cent. First Mort.. Debs. Nos. 1-500 (Reg.) . 97-99 
Oxford Electric, Ordinary, 1-96 and 40-14,510 ............ 47 
4 per cent. Debenture Stock .................... 100 99-101 
Royal Electrical Company of Montreal, 44 per cent. First 

Shares Mortgage Debentures ................... «e 100 93-102 

Smithfield Markets Electric Supply, Ord. 1-12,000 ...... 5 ei 23 
—— 4 per cent. Debenture Stock ................ 100 76-80 
South London, Ordinary .......... cc cece tee ence ete eees 5 5-34 
South Metropolitan Electric Light and Power, Ord. ...... 1 i-£ 
——— 7 per cent. Cum. Pref, ................eeeeeeee e 1 J4-12 
—— 41 per cent. 1st Mort. Deb............... eee 100 105-106 
Ditto, June, 1900 oco vu eer Cer e so btR — — 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 910 
— 7 per cent, Pref. ET ; 7-8 
Oe per cent, Deb, ..2:...9. 9 2 A ARES 100 .. 96 98 
Urban Electric Supply Co., Ordinary, 8-50-007  .......... o .. 44-43 
— —— 5 per cent. Cumulative Preference, 50, oi- 80,000 5 ..4 13/16-51/16 
Westminster, Ordinary ................. cece een rrt o .. 94-104 
5 per cent. Cum. Pref., 110,101-138,251 .......... 5 ..09/[ 6-5 9/16 
Electric Tramways.— 
Anglo- ag ean 54 per cent, Cum. Pref., 1-260,007 ...... 2 EO 
a-— UIU. ———————ÁÓrr""" g“ 
Permanent 6 per cent. Debenture Stock, 1888.... 100 140-145 
Auckland Elec. Trams., 5 p.c. 1st Mor. Deb. Stk., "Red, .... 100 104-106 
Barcelona Tramways, Ord., T-20, 000: is oue rcds cob neea nu 10 
6 per cent, Cum. Pref. Shares, 1-10,000 .......... 10 
5 per cent. Deb., Red., 1-600 .................... 100 — 
44 per cent. Red. Deb. Stock... ......csscceceee 100 = 
Bath Elec. TEARS Ld., Pref. Ord. Shs.,75,001-150,606.. 1 i-lxd 
5 per cent. Cum. Pref. Shares, 1- 59, LP go casts 1 15/16-1 1/16 
Blackpool and Fleetwood Tramroad .................... 10 152-138 
Brisbane Tramway Invest., Ord., 1-75,000 ................ 5 «eld 
5 per cent. Cum, Pref., Nos. 1- 19:000 «55 Boreas seat 5 ó£-04 
44 per cent. Deb. Stk., ' Red., Prov. Certs. all pd.. 100 95-96 
British Columbla Electric Railway Co., Ord. Def. ........ 100 116-119 xd 
Ord: Prol 25. b Cor aver bte wlan aros eie Edi 100 1t 9-112 
5 per cent. Cum. Perpetual Pref. Stock.......... 100 107-110 
44 per cent. lst Mt, Debs., Nos. 1-6,250, of £40each 40 102-104 p. c. 
44 per cent. Vancouver Power Deb..............- 100 105-105 
British Electric Traction, Ord. 1-500,000 & 66, 001-90, 000 .. 10 6-7 
6 per cent. Cm. Pf., 50,001- 60, DO s ee cu sten du Ru 10 84-98 
- 0 per cent. Perpetual Debenture Stock ........ 100 112-115 
44 per cent. 2nd Deb. Stock .................. esee 100 .. 95-95 xd 
Buenos Ayres and Belgrano Trams........................ 5 54-34 
—-— “A” 6 per cent. Cm. Pf., 1-40,000................ 5 o8-0£ 
“B” 6 per cent. Cm. PË., 1-27, DOO E eru 5 0-64 
5 per cent. Deb. Stock, GG fo estes cai 100 1C6-108 
Prov. Cerb,,.all Dal. 2.44 seeatescuwas coins CE 100 .. 102-105 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .... 100 .. 101-105 
Calcutta Tramways, 1-102,268 ............. leeren 5 94-98 
44 per cent, 1st Deb. Stock; Red. d coeve ae we ee 100 106-108 
Cape Electric Tramways, Nos. 1- 480, 0 NM ED sen eras H si 
City of Birmingham Tramways, 5 per cent. Cum. Pref..... 9 5-04 
4 per cent. 1st Mortgage Deb., 1-5000 (1917) ...... 100 100-1uU3 
Colombo Electric Tramways and Lighting, 5 per cent. 1st 

Mortgage Debenture Stock, Red. .................... 100 100-102 xd 

Cork Electric Tramway and Tehn Co., Ordinary ...... 10 133-143 
— —— 6 per cent, Cum. Pref, ................eecesa sees 10 144-154 
——— 4 per cent. Debentures ...............eeeee eee 100 101-106 

Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 133-142 
——  6O per cent. Pref., Nos. within 1- 202050 ss Ac seuss 10 144-154 

5s per cent. Mort. Debs., 1-5,000 Red. ............ 100 95-97 p.c. 
Imperial Tramways, Ordinary .............. eese all 18-19 

6 percent, Cum. Pref. 2 akin: pe hrec eio adn all .. 14-144 

44 per cent. Deb. Stock .................. eere 100 108-11C 

Isle of Thanet Electric Tramways and Lighting, 5 per c, 

Cum. Pref., Nos. 50,001-60,000 ........:....... Lees. 24-27 

4 per cent. Ist Mt. Db. Stock, Red. .............. 100 80-85 
Kidderminster and District Lighting and Traction, Pref.. 5 8-84 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 .. 91 92 
4 per cent. Ist Mt. Db. Stock, Red. .............. 100 `.. $6 93 

Madras Elec. Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 100 103-106 

Metropolitan Elec. Trams., Defd., 1,000,001-1, 314, 016 . 1 $ 
——— 5 per cent. Cum. Pref., 500, 001- 1, 000, 000.........- 1 $-1 

44 per cent. Deb. Stock, Reds... isaac verses 100 102-104 

Milwaukee Electric Rail and Light, 5 per cent. 50-yr Cons. 

Mort. Bonds, 1926, 1-5,500 and 7,001-8,000............ $1,000.. 107-111 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 

1908. C00 aveee anew sana te wanes tua ee «S ays 100 102-104 

— — ' Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 102-104 

New General Traction, 6 per cent. ‘Cum. Pref., 1-10,000 and 

Od OO LET 000 95 cedent pare vp deter ia eee nae a Rad SS IA ES . 4-14 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 12 

——— 5 per cent. Cum. Pref. ............... eee eee eee 10 .. 82-91. 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 105-108 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 .. 8-9 
9 per cent. Cum. Pref., 1-20,000 roe yide ER ieee TU. as 8-9. 
44 per cent. Debenture Stock .......-+sccceeccece 100 .. 103-106 
South Lancashire Electric Traction and Power Company— 
£250,000 Ordinary Aulosoeeraeed uw eRsexenebevs ive - 1 
£101,132 6 per cent. Preference .................. l-x 1 
——— £597,170 44 per cent. Debenture Stock ........ 100 p.c, .. 100 p.c 
Electrie Railways.— 
Central London, Ordinary ....... vitu ira. aaaequex 100 ae" 89-91 
4 per cent, Pref, ovs asa eoe Visser uei ua aos 100 . 99-101 
sau wie A Eds Ras EAE ELE ioe ES 78-81 | 
ion Lid p. c, Deb. Stock (Prov Scip Certs., fully paid). 1 æ 110-112 
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» com tue 
Amount Amount 
Name, paid, Last price. Name, paid, Last price 
£ . 
City and South London, Consolidated Ordinary .......... 100 ..  4'.43 Telephones.— £ £ 
—  — 4 per cent. Debenture Stock ......... t 100 .. 104-107 xd 
5 per cent. Pref. Stock '91................... eO. 100 .. 180-125 National Telephone, Preferred......... -— Ó— — wees 100 .. 108-110 
——— TET ah, QOIS eder Dédi cd ert cO. 100 ..  l15-118. Deferred Stock i.ocavo sos a a rn e ERN EVE ERE 100 108-110 
: » " LU) RSEN TOTE exasaxzes 100 113-116 6 per cent. Cum. First Pref............0ceeceeees . 10 12-14 
Liverpool Overhead, 5 per cent. Pref. .................... 10 .. 10-104 6 per cent. Cum. Second Pref..................... 10 .. 10-12 
—— — Ordinary, 1-50,000.............cccccceeececeeseces 10 .. 334 ——— 5 percent, Non. Cum. Third Pret................. 5 58-58 
——— 4 per cent. Mortgage Debentures, Red., 1-1,700., — .. 98-99 34 per cent. Deb. Stock, Red. .............. eere 100 98-100 
Underground Electric Railways of London, 5 per cent. 4 per cent. Deb, Stock, Red. .................... 100 104-105 
Profit-Sharing Secured Notes. ..............Lsueueses. — a 36 98 Oriental Telephone and Electric Company ................ 1 18-1 
Waterloo and City, Ordinary ................... saasiis. 100 .. 923102 —— 6 per cent. Cum Pref. ...........cccccceeeeereee 1 14-1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or singin tack Accounts for past year, Coat 
week. decrease. 
Line, open, - per 
; UNE M G : HUE per , Te 
Current ; Total | Passengers | Car miles | Pas- ar ile of | mile, 
Ending 1906. | 1905. | Week. year. . 1905. | 1904. | Ending receipts! carried. run. enger] mile. | track. 
E 
£ £ £ -£ £ d. d. £ d. 
Aberdeen Corporation .......... May 9| 1,245 | 1515 |- 100| — 387h| 254 202 | May 31| 64,071 | 15,530,351 | 1,579,725 [0°98 |11°14 | 2,512 | 6:45 
Ayr Corporation ................ April28 215 370 | ~ 96 — 8 8 „n 19 14,528 | 3,516,580 555,945 |1 971 | 1,830 | 5°16 
Baker Street and WaterlooRy...|May 5| 144 | — = = oon) ee 2 ud - = re aa es 
Birkenhead Corporation ........ ; 1,095 | 1,010 | + 55| + 185 |2353| 234| March 31| 55,025 | 11,145,531 | 1,509,908 1:18 |10-08 | 2,338b) 6:08 
Birmingham Corporation ...... s 0 599 545 | + 256 — 2 2 » OL] 17,133 | 4,709,798 266,526 86 |14:5 8,866 | — 
Blackburn Corporation ........ = = = = — 24 24 » 40! 48,875 | 8,661,720 986,955 | 1:35 |11:89 | 2,036 | 744 
Blackpool Corporation .......... = = ES — — 174 | 174 „» U — - - E t — =Z 
Blackpool-Fleetwood Trams. .... » 9| 508 542 |- 34} + 235 | 164] 164| Dec, 31) 31,846 | 2,325,677 | 579,264 (328 15:19 | — |727 
Bolton Corporation ............ » 6j 1,935 | 1916 |-  Á l1 + 423 | 40 | 38 | March 31| 95,766 | 20,205,196 | 2,161,120 {1°13 |10°63 | 2,394 | 6-14 
Bournemouth Corporation ...... » 2| 1,385 | 1,176 | + 203 + 2,795 |1682|1682|  ,, 31] 55,276 | 10,058,288 | 1,121,623 |132 11:85 | 3,226 | 7-19 
Bradford Corporation .......... » 5| 4,197 | 402} | 175 | + 1,397 | 96 | 77 », 51(23C,085 | 47,108,000 | 5,053,392 |1172 10-927| 2,396 | — 
Brighton Corporation .......... » 6 817 944 | — 127) — hi 9 9 $1| 50,559 | 11,521,160 | 1152,828 |106 |1048 ,914:8| 8:014 
Bristol Tramway Company...... » 4) 4,678 | 4,675 4 3 — 514 | öl Dec. 51/|259,799 | 45,512,575 | 6,127,135 — — = — 
Burnley Corporation .......... wel gg 9| 1,162 | 1,053 | + 109 — 10 60 | 10°60 | March 31|} — = = 132 10:66 | 2,768 | 818 
Burton Corporation TE » 6] 295 305 |- 10|- 92] 8| 84 »» 91 17,950 | 3,878,269 | 454,082 |107 | 921 | 2,068 | 6°76 
Cardiff Corporation ..... ILLE » 9| 1,876 19)5»|— 28| — 523 | 2f] — » S1/112,209 | 24,154,563 | 2,770,049 | 112 | 9°72 | 3,782 | 9°44 
Carlisle Tramways Company....| — — — — — 85| 85 Dec. 51| 10,718 | 2,935,002 $59,756 — | 714 — 5°18 
Central London Railway ........ » 9, 6,853 | 6,896 |- 66) - 4,091 | 6 6 ; 51/347,588 | 44,875,547 | 1,281,214 |186 |65°10 | 57,931 {35°80 
City and South London Rallway.| ,, 6| 2,€86 | 2,7554 |— 68) + 67 64 6i x. sib — 2 "S = = cs = 
Colchester Corporation ........ — — — — z 7 7 m EN EN m d um a 
Cork E. T. and L. Company ....| ,, 3 421 462 | - :8|— 321] 154| 154 » Ol} 24,895 | 5,814,376 882,256 1:01 | 6°64 — 4:68 
Darwen Corporation ............ » 4 2350 2l6 |+ 19| + 16 | 723| 7:23) March 31 — Z 2 — EM = ase 
Dover Corporation ......--.-+++: = ES = — — 4&| 44 ,» Sl) 11,250 | 2,855,200 | 284,343 | -94 | 949] 2,500| — 
Dublin and Lucan Electric Ry...| ,, 4 99 100 j- 1|- 94h) 6%) 6$3| Dec.35| 6,358 02,511 | 110,758 |379 |1578 942 | 7°33 
Dublin U. T, ........ enne » 4 4858 | 487 | 51| + 1,851 | 47 46 4»  51(207,189 | 50,050,949 | 7,077,572 |1:28 | 907 | 5,691 | 5:55 
Dundee City Tramways .. ......| — — = =e em 23 25 May 15| 44,695 | 11 641,525 933,006 ‘90 |11°49 | 1,945 | 713 
East Ham Corporation..... e|» 0| 83 768 |+ 65) + «10 | 23 | 25 | March 51| 36,652 | 15,689,658 | 863,816 | 64 |10-18 | 2,994 | 6-79 
Glasgow Corporation............| ,, 5| 15,943 | 15.1'6 | + 827) 459,659h| 1443 | 143 May 51/756,480 |195,767,519 17,915,505 — {1012 — — 
Gloucester Corporation ........| — -= — — — 9 54 =e S ae did a m = 
Halifax Corporation ..... seese » 21 1,830 | LIS7 | + 15) + 471 | 354| 33 | March 31| 74,019 | 17,849,642 | 1,540,707 — {11°53 | 2,085 | 8:56 
Huddersfield Corporation ......| ,, 5] 1,823 | 1,159 | + 170| + 3867 | 35 35 »  91| 69,938 | 12,838,150 | 1,666,262 1:24 | 9°71 | 1,923 | — 
Hull Corporation ..... esee» | AUR | 2,098 |+ 64) - 75) 27 | 26 » 31/112,651 | 27,102,921 | 2,910,698 | 1 929 | — {5-42 
Ilford Corporation .............. -— = Res — — = 104 Be Bil ae Rial a = = a us 
Ilkeston Corporation............) py 2 109 196 |+ 3|— 4j — 9 oF as oe - = € _ = 
Kirkcaldy Corporation ..... e|» 2| 195 all |+ 16; — 74 | 74| May 15} 12,200 | 3,632,855 | 432,396 | "775 |6:519| — 7:648 
Leeds Corporatlon...........| n 5| 5,770 | 5,461 | + 399| + 2,174 | 89 | 89 | March 25 298,255 | 64,223,666 | 7,121,038 |1:0 10-02 | 3,351 | — 
Leicester Corporation ..........|] — _ — — — 42 Dec. 31| 26,011 | 12,039,252 | 1,229,507 |1 9-79 As 4:82 
Liverpool Corporation .......... April28 | 10 2:8 | 10,892 | — 674) + 5,557 | 108 , 81|547,625 |116,642,663 12,166,019 | — | — - = 
Liverpool Overhead Railway ....|May 6 1,581 | 1,575 | — 193] — 1,8504. 6:57 June 30) 81,502 11,171,865 | 1,024,275 — | — — -= 
London County Council ........ AprilZ8 | 23,291 | 14,836 | +9,455| +52,990 |, — -— = E P = END eo J m 
Lowestoft Corporation ......... NE = M — — | 6 Sept. 50| 14,511 | 3,128,867 359,435 |108 | 9-68 | 2,628 | 6:48 
Maidstone Corporation. ........May 3} 0} 8|+_ 8i — ... et merch Fale ee |, BOOZE: 12227 [ags ows | 23r] — 
anchester Corporation ........ = = = e arch 51/631, 126,900,875 [14,125,124 |119 31078 à 6:99 
Metropolitan District Railway..| ,, 6! 8,070 | 7,351 | + 740 24 = M Mi pen) b: ý 4,899 * 
Metropolitan Railway .......... » 6 | 15,712 | 17,829 | - 2117" "qo BET et ET 
Nelson Corporation. ............|.- s 5| 185 | 185, | :. 8 — » 31) 6,159 | 1,932,047 | 206,558 | 82 |714 | 2,229 | — 
Newcastle-on-Tyne Corporation. | ,,. 54 3.763 | $576. | 193 „50 c ss 51/197,849 | 43,069,934. | 4,526,152. |107 10-98 | 3,95? | 7-01 
Newport (Mon.) Corporation >... MEE E 555. 538 4-7 10; z2 I $c Xx qq Lr D 
Oldham Corporation ............ ^ -— — uM M -— " » “25| 66,555 | 13,466,245 1,504,740 .|1-16 [1045 | 1,886 | — 
Portsmouth Corporation s.c a P — — — — E 6l 95,702 á 19 625. 3 9 i 197 499 Ll 1 ^ 3 DI "e 
Reading Corporation............ » 4 555 584 |- 3l E É n d 2 a | 14 17 1 ‘6 | - = 
Rochdale Corporation e»cnacccec5 — — — — x 64 E ‘Ol 14,881 2,857,110 386,547 1°24 9:24 1,102 7-99 
Rotherham Corporation ........ me den Ts aei o. es 94 » Ol) 23,569 | 5,251,472 | 598,054 |107 |953 | 2,012 | 7-49 
Salford Corporation ............ » (| 4,156 | 4,120 |+ 36 ~ 103 », OL/214,111 | 29,215,560 | 4,884,590 | 1°28 |10-29 ET EN 
Scarborough Tramways Co. — — — — = I cM ren di SENSE E s 
Sheffield Corporation .......... » 6| 4,992 | 4,639 | + 353 653 $ 251240,565 | 63 952,285 | 6,049 899 | 303 | 9543 l> 2.655 | 6-477 
Southampton Corporation ...... » 2| 84| 87|- 43 ae ‘sy OL| 49,365 | 9,294,771 | 1,108,369 |127 11102 | — |783 
Southend-on-Sea Corporation....| — Ms z "m RÀ oal E "Oi MC uS de 
Stockport Corporation .......... » 4 196 475 | + 3523 = n" Sl] -—. JE E SCA MEN — i 
tok es 
Sunderland Corporation "TP 3 6 1,236 1,176 + 60 20 í “31 64,858 15,364,463 1.495.685 1:004 110°36 _ 6:31 
Swindon Corporation ........... » 2| l1ól 175 |~ 14 as '» 5 4,937 1,515,757. 102,751 |087 1155 | 1,371 5 
Wallasey UIDIO, Loser ees n ; 5 701 786 |— 35 $ 11°85 |10:5 ` 31| 38,768 | 7,412,881 778,851 |1:30 |11:94 | 3,271 | 7-54 
Warrington Corporation ........) , 5| S47 | SH | + 30 (à “ys [8L 17,057 | 4,418,225 | 405265 | — |985| -— | 6-85 
West:'Ham Corporation ........| „ 3] 2012 | 1,449 |- 563 46 Bl) — | 15,773,742 | 1,237,165 - _ _ 
Wolverhampton Corporation.... April25 115 = — = i ` 31| 36,757 | 7,666,786 | "809,508 — [10-898 > 


* Including steam trains, 


{And 98 miles of Interlacing track, ^ « Train mile, 


AHalf-years figures, - 


a ee 


` Per mille of single track, ` 


NOTES, | 


Naval and Military Tournament,—An interesting 
and novel event at the coming military tournament will be 
the field searchlight display by the Electrical Engineers 
(R.E.) Volunteers. Two complete field sections of this 
corps will parade with engines, searchlights, and telephone 
parties, horsed and manned by members of the corps. The 
lights will be run out to positions in the hall, and eounected 
up with the generating plant, and run under as near service 
conditions as possible. A telephone party wlll meanwhile 
run lines from the varlous units, connecting the whole up 
to a field station. It is interesting to note that the appa- 
ratus which will be employed is that which was used by 
this corps in South Africa and at the Charing Cross disaster. 
This display will take place at Olympia on Saturday, 
. May 26, at the evening performance, 


Royal Meteorological Society.—At the first of 
the afternoon meetings for the present session, held on 
Wednesday, the 16th inst, in the soclety’s rooms, Mr. 
R. G. K. Lempfert read a paper on “The Development 
and Progress of the Thunder-squall of Feb. 8, 1906." This 
squall was first noted at Stornoway soon after midnight, 
and the last station in England to feel its effects was 
Hastings, over which it passed at about 4 pm. The rate 
of progress was nearly uniform, though it increased some- 
what in the south-east of the country, where the thunder 
and hail storms were most intense. The average speed of 
advance of the line of squall was about 38 miles per hour. 
The most marked feature of this squall was the sudden 
shift of the wind in the course of a few minutes from 
south-west to north-west, and it was during this period 
that the thunder-storm occurred accompanied by a rise of 
barometric pressure and a fall of temperature. 

Electricity for Canals.—The United States vice- 
consul at Hanover, Germany, reports to his Government 
that the Siemens and Halske Company are testing a new 
method of electric traction on the Teltow Canal. The 
original trials of electric traction on this canal made use of 
tractors built in such a way that they could run in 
either direction. This plan seemed satisfactory, and a new 
system has been worked out. The new motors operate 
in one direction only, and a track for them has been laid 
on each side of the canal. The weight of the motor is 
distributed so that about six-tenths of it rests on the land 
side of the track. The motor runs on three axles, the 
front two being mounted on aswivelling truck, Both axles 
of this truck are driven through gears by two 10-h p. 
direct-current motors. Power is supplied to the motors at 
550 volts, series-parallel control being employed. Running 
unloaded, the motor makes a speed of a little over three 
miles an hour under series control and about double this 
running with the two motors in parallel. The towing line 
is controlled by a 1-h.p. motor, which drives the drum 
upon which the line is wound. There is also a motor for 
controlling the towing pole through which the line is 
carried. 

Underground Trunk Wires.—In reply to a com- 
munication from the Association of Chambers of Com- 
merce relative to the laying of all trunk wires under- 
ground so as to obviate the delays which are at present 
so frequently caused by storms breaking down the over- 
head wires, the Postmaster-General gave particulars of the 
work which had already been undertaken. In the course 
of his letter he wrote: "In the south an underground 
line has been lald from London eastwards as far as 
Chatham, and westwards as far as Slough, and thence a 
pipe, but not yet a cable, as far as Reading. During 
the present year the Postmaster-General hopes to extend 


EN 


this pipe line to Bristol and to provide a cable as far as 
Chippenham, The intention is to carry this line into 
Cornwall to the landing places of important Atlantic and 
Mediterranean cables. The Postmaster-General trusts 
that the chambers of commerce will see in such a pro- 
gramme evidence of a desire to extend the underground 
system of telegraphs as rapidly as he reasonably may. 
He is, however, bound to adhere to the view expressed by 
his predecessor in the letter addressed to you on the 
same subject on April 13 of last year, that Parliament 
could not at present be asked to sanction a larger 
expenditure than that which is now contemplated, 
and, further, that the Post Office could not proceed 


economically with greater rapidity than it is proceeding 
now.” | 


Apprenticeship,—Mr. Charles F. Scott discusses in 
the May issue of the Electric Journal the part which 
apprenticeship plays in the development of an electrical 
engineer. He rightly lays it down that a theoretical 
training, however sound it may be, is necessarily narrow if 
it deals only with purely theoretical and electrical subjects. 
The true purpose of education is to equip a man with the 
ability to do things and to train him to apply it him- 
self, and unless a person has had practical factory expe- 
rience in addition to college training, he is, in subsequent 
years, placed somewhat at a disadvantage. Apprenticeship 
affurds opportunity for acquiring an intimate knowledge of 
many of the fundamentals in electrical work, which give a 
broad foundation for the future. It is impossible for the 


young student or engineer to foresee the future, or to deter- 


mine in what succession of relationships his future career may 
lie. Hence the importance of a training and experience which 
will be a useful basis in almost any kind of work upon 
which he may enter. This consideration greatly Increases 
the importance of such institutions as our Association of 
Technical Institutions, who are endeavouring to bring closer 
together the heads of manufacturing firms and technical 
colleges. Under the heading of “Technical Education" 
we give a report of a conference between a deputation 
of the council of the Association of Technical Institutions 
and the President of the Board of Education which was 
held recently. | 


Publications Received —The April issue of the 
Journal of the Institution of Electrical Engineers (No. 177, 
vol. 36) contains the following papers and discussions 
thereon: “Technical Considerations in Electric Railway 
Engineering,” by Mr. F. W. Carter; "Crane Motors and 
Controllers,” by Mr. C. W. Hill; “A New Single-Phase 
Commutator Motor" by Mr. V. A. Fynn; “Recent 
Advances in Wireless Telegraphy," by Dr. J. E Erskine- 
Murray; "Two New Electrolytic Meters," by Mr. O. H, 
Holden ; ‘Secondary Cells,” by Mr. G. D. A. Parr; “New 
Iron-Core Instruments for Alternate-Current Working," by 
Dr, W. E. Sumpner; “Notes on the Use of the Bolometer 
as a Detector of Electric Waves," by Lieutenant C. Tissot.— 
A copy of the Boletin of the Union Industrial Argentina 
for April has reached us.—A mong the contents of the May 
number of the American Physical Review are the following 
articles: “The Freezing of Pare Liquids and Solutions 
under Various Kinds of Positive and Negative Pressure 
and the Similarity between Osmotic and Negative Pressure,” 
by Mr. C. S. Hudson; “Oa Optical Rotation,” by Mr. 
H. M. Reese; '*Studies in Luminescence—VI. The Decay 
of Phosphorescence in Sidot Blende," by Messrs. E. L. 
Nichols snd E Merritt; “A Method of Calibrating Gas- 
meters,” by Mr. F. G. Benedict ; “Ona the Geyser in Atami, 
Japan,” by Messrs. K, Honda and T. Terada; ‘On an 
Emission of Negatively-Charged Particles Produced by 
Canal Rays,” by Mr. L. W. Austin. | 
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. Wireless Telegraphy.—It is stated that the Japanese 
Government have adopted a system of wireless telegraphy 
as the result of special investigations which have been in 
progress since 1900. The system decided upon is that of 
Dr, Kimura, a Japanese naval expert in wireless telegraphy, 
and is totally independent of any system in use elsewhere. 
Replying to the recent charges of the Berliner Tageblatt, the 


Japanese naval authorities declare that the Kimura systems 


of wireless telegraphy and wireless telephony now in use in 


the Japanese navy are scientifically and practically different 
from the systems used in Germany, but the details, being 


a military secret, cannot be published at present. They 
consider that the accusations of the Tageblatt are based on 
mere conjecture, since particulars of the Japanese systems 
are unknown in Germany. A number of the Powers 
invited to attend the Wireless Telegraphy Conference, which 


the German Government has summoned for June 28, have 


signified their readiness to attend. In view of the beilef 
which prevails in some quarters that at the conference the 
German Government will champion the interests of the 
German wireless telegraphic industry, of which the Slaby- 
Arco Company is the principal concern, a correspondent 


states that private commercial interests will not be repre- 


sented at the conference, which is to be attended by officials 
from the different countries invited, probably Post Office 
officials and representatives of the Board of Trade, the 
Admiralty, and War Office. The Postmaster - General 
(Mr. Sidney Buxton) in a recent speech signified that 
the British Government would be represented at the 
conference, | 


Electrolysis with Alternating Currents.— There 
appears in the April issue of the Journal of the Chemical 
Society an abstract of a paper by Signor Angelo Coppedoro, 
the first part of which deals with the electrolysis of alkali 
chlorides. On passing a current of 42 alternations per 
second through an aqueous solution of sodium or potassium 
chloride of about 3-N concentration, the electrodes being 
of platinum, and the temperature between l5deg. and 
ó0deg., no decomposition of the electrolyte occurs until 
the current density reaches the value of 50 amperes per 
square centimetre. With current densities higher than 
this an appreciable amount of hypochlorite is formed. The 
gas evolved consists of hydrogen, oxygen being also set 
free after the electrolysis has continued for some time ; 
chlorine is only evolved in traces and at the beginning of 
the action. 
observed. The electrodes undergo disintegration and partly 
dissolve in the electrolyte ; a deposit forms on the bottom 
of the cell, consisting, with potassium chloride, of platinom 
black mixed with potassium platinichloride, aud in the cage 
of sodium chloride of platinum black alone. If the current 
density is not too high, the electrodes become platinised ; 
and when the action is complete,no more gas is evolved 
or hypochlorite formed. The hypochlorite is afserwarda 
decomposed into chlorine and oxygen ty the catalytic 
action of the finely-divided platinum suspended in the 
liquid. Owing to the platinising of the electrodes, which 
diminishes the polarisation, the difference of potential at 
the electrodes falls appreciably as the electrolysis proceeds, 
With graphite electrodes a current density of more than 
1,000 ampores per square centimetre is necessary bafore 
appreciable formation of hypochlorite occurs ; the electrodes 
then undergo very considerable disintegration, : 


Birmingham Local Section —The annual general 
meeting of the Local Saction of the Institution of Electrical 
Engineers was held at the Grand Hotel on May 9, 1906. 
The chairman (Mr. J. C. Vaudrey), in moving the adoption 
of the committee’s report, sald that the members might 
congratulate themselves on the work of the past session, 


In no case was the formation of chlorate 


The papers had been well up to the average, and the 
meetings held at the technical school and at the new 
electrical laboratory of the university had been particularly 
instructive. The officers and committee for next session 
were: chairman—Mr. R. A, Chattock; vice-chairman— 
Prof. G. Kapp, M.I.C.E. ; committee—Messrs. A. H. Bate, 
W. E. Groves, C. W. Hill, F. Hird, S. H. Holden, R. C. 
Jackson, Henry Lea, M.I.C.E,, R. K, Moreom, D. K. Morris, 
Ph.D., R. Orsettich ; hon. secretary, Mr. H. B. Matthews. 
The report having been passed by the meeting, the 
chairman, on behalf of the members, made a presentation to 
Dr. D. K. Morris, the retiring hon. secretary.—Mr, Vaudrey 
said that Dr. Morris had been their secretary since the 
formation of the section seven years ago. His resignation 
gave them the opportunity of making some recognition of 
the great service which Dr. Morris had rendered the 
section during that time. Only those who had served on 
committee could fully appreciate the sacrifice of time and 
labour which the office involved, and the great debt of 
gratitude which they owed to Dr. Morris, Dr. Sumpner 
also spoke in high terms of the work which Dr. Morris had 
done for the Local Section, and expressed on behalf of the 
members the gratitude which they all felt. Dr. Morris 
made a suitable reply. The meeting terminated with a 
vote of thanks to Mr. R. A. Chattock, who had arranged 
for the visit to the new power station of the Birmingham 
Corporation electricity department in which the members 
had taken part that afternoon. 


The Channel Tunnel.—The promoters of the scheme 
are now renewing their activities in view of anticipated 
discussion by the House of Commons of a resolution 


favouring the construction of a tunnel intended to establish 


direct land transit betweon Dover and Calais. This scheme 
has been on the /apís for a considerable number of years, 
and some progress has been made by the French syndicate 
on their side of the channel. The commercial advantages 
of the scheme are not to be doubted, for the evidence given 
before a joint parliamentary committee as far back as 1883 
showed how much traders would benefit by a direct method 
of transport. Though the engineering difficulties aro great, 
these seem not insurmountable, and the successful inaugura- 
tion of the Simplon Tannel is a good augury for the pro- 
moters of the Channel scheme. A factor which will help 
consideravly towards the accomplishment of this task is 


electricity, the advances in which lead to the possibility of 


reducing the construction of the tunnel to a period of 
seven or eight years, thereby avoiding a great deal of expen- 
diture which, in the earlier years of the project, could 
hardly be foreseen. In the tunnel itself electric haulage 
would alone be employed, and effective ventilation obtained 
by sending the air current in the direction of the traffic in 
each tunnel. Ib is proposed to establish generating stations 
at Dover and at Sandgate, and as steam locomotives would 


not be allowed to enter the tunnels the nuisance attending 


coal consumption would be entirely avoided. So, after an 
abeyance of 23 years, Parllament is again to be confronted 
with plans and proposals for the construction of a tunnel 


from a point near Dover to a point near Calais. The 


likellhood of success now appears more probable. Of one 
thing we may be sure, the sentimental objections raised 
on a former occasion by the military authorities will nob 
carry much weight or conviction if repeated. | 


. Electrical Trades’ Benevolent Institution —Tho 
rules governing this most deserving institutlon have now 
been issued, and concomitant with the issue is an appeal 
for support on behalf of this charitable fund. This is 
an institution which we can heartily commend to the 
sympathies of all who are connected—even remotely— 
with the electrical trade, and we. hope that the appeal 
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Load 


Il 
which has been made on behalf P" ‘the committee of 


management by Mr. Jastus Eck will not fail to meet 
with a liberal response. The object of the institution is 
to grant pensions and to dispense temporary relief to 
deserving and necessitous persons who are or have been 
engaged in the electrical trade in the United Kingdom, 
or to their widows and families. To become qualified 
for pensions the applicants must have been subscribers for at 
least five years, and have been engsged in the electrical 
trade. They must not be less than 50 years of age, 
unless it shall be proved to the satisfaction of the com- 
mittee that, although less than that age, they are 
incapacitated from earning a living by reason of mental 
or bodily infirmity. Widows of subscribers who are in 
necessitous circumstances daring widowhood will also be 
granted relief. Provision is also made for defraying a 
pensioner’s faneral expenses. It is to be hoped that 
members connected with the important electrical industry 
will not be unmindfal of the needs of. their less fortunate 
brethren who are driven by force of circumstances to 
seek relief, and that their support of the institution will 
be commensurate with their intimate association with the 
trade. Contributions may be made either to Mr. Justus 
Eck, care of the Union Electric Company, Limited, 151, 
. Qaeen Vietoria-street, E.C, or to the secretary of the 

Institution, Mr. Walter Davenport, Ridler-place, Holland- 
. Street, Blackfriars, E.C. 

Earth Currents.—Some time ago, Dr. J. A. Harker 
read a paper in which he gave an account of experiments 
made some years ago at Kew Observatory on the earth 
currents produced by electric traction schemes, It was 
shown how these caused disturbances on the self-recording 
magnetic instruments which are kept running to register 
variations in forces, but no mention was made in the paper 
of the effect of earth currents upon metals. An article 
in the Zeitschrift Elektrochemisch (a long abstract of which 
appeared in the Chemical Society’s Journal for April), 
however, shows the effects of the anodic attack of iron by 
stray currents in the earth, In electric tramways, the 
ralls are usually connected to the negative terminal of the 
central generators; the sbray earth currents, therefore, 
flow from the rails through the earth (or iron pipes) 
towards the central power station. The difference of 
potential between two points in the earth may be measured 
by means of unpolarisable electrodes of zinc immersed in 
a paste of zinc sulphate crystals, which are placed: in holes 
in the earth at suitable distances apart. A non-polarisable 
coulomb meter, by means of which earth currents may be 
measured, js also described in the paper. The authors then 
point out the actions on the metals. Owing to the high 
resistance of the earth, stray currents can be rarely large 


enough to produce rapid deterioration of iron pipes; in 


cases where, owlng to high local conductivity of the earth, 
. & considerable current might be concentrated on a small 
area of iron, the effect will depend mainly on whether the 
iron is active or passive. The anodic behaviour of iron in 
chemical solutions is therefore studied. It is shown that 
an iron anode is active in a very dilute solution of sodium 
carbonate and passive in concentrated solutions, whilst in 
a jy N-solution the same anode may be partially active 
and partially passive.. The paper then enters upon a full 
-discussion of the cause of passivity of iron. 


Technical Education —A deputation of the council 
of the Association of Technical Institutions was recelved 
by the President of the Board of Education on May 4 at 
the offises of the Board. From a report which has now 
been issued, we learn that Sir William Anson, M.P., who, 
as president of the association, introduced the deputation, 


stated that its object was | to Bites before the Board the 


importance of increasing the rate of grants to the day 
technical institutions and for instruction in the. more 
technical subjects In evening classes. Sir. William pointed 
out the tendency of local authorities to devote thelr funds 
and interest chiefly to elementary education to the possible 
detriment of higher work. Sir Philip Magnus, M.P. (past- 
president of the association), urged the great importance to 
the industries of the country of technological subjects in 
evenirg classes, and the great cost involved in their main- 
tenance. Principal Reynolds (Manchester), chairman of 
the council, Prof. Wertheimer (Merchant Venturers’ 
Technical College, Bristol), Principal Wells (Battersea Poly- 
technic), hon. secretary, and Sir Willlam Mather (past- 
president of the association) also spoke. Mr. Birrell, in 
reply, said the Board had every sympathy with the request 
that had been put forward for increased grants for work in 
day classes in technical institutes. The Board fully realised 
the importance of the work which was done, and he could 
only wish that a larger number of people in the country 
would visit these institutes and make themselves acquainted 
with their valuable work. He, however, reminded the 
deputation that there were many other important branches 
of education which were in need of increased grants. In 
conclusion, he cordially supported a suggestion of Sir 
William Mather's as to the importance of employers con- 
tributing to these institutes. Mr. F. G. Ogilvie also 
addressed the deputation, by desire of the President, and 
explained how the Board were trying to include technical 
subjects as eligible for their grants, and as far as possible 
ab the same rate as for science subjects. 


Twenty-five Cycle Lighting.— The relation of 
frequency to illumination’ of incandescent lamps has been 
the subject of discussions among engineers on many occasions, 
and in the April issue of the Pittsburg Electric Journal Mr. 
H B. Alverson adds his quota to the controversy. He 
gives the results of his experience with 25-cycle current 
for lighting purposes in Boffalo. The variation in current - 
passing through the filament may have an effect upon the 
eye. Bat Mr. Alverson says it is an extremely difficult 
matter to detect any variation of lights in the Buffalo 
circults due to filckering of Incandescent lamps on a 
frequency of 25 cycles. The use of automatic arc lamps 
on 25 cycles has so far proved a failure, and Nernst 
lamps have not been found as efficient and reliable as on 
60 cycles, but there are at present in Buffalo over 50,000 
16.e.p. equivalents connected on 25-cycle circuits. The. 
author then draws a comparison between 25-cycle and 
60-cycle distribution which works out as follows: “Given | 
the case of an 11,000-volt 25-cycle supply avallable, what 
would be the most economical investment for a central 
station to distribute to its customers? If the distributing 
circuits are to be at 2,200 volts, there is necessary in the 
25 cycle case step-down transformers only at the sub-. 
stations, while in the 60- cycle caso a motor-genérator 
equipment is necessary. Taking all incidental matters 
into consideration, the difference in investment will be as 
10 to 6 in favour of the 25 cycle circuit. Should the 
transformer capacity on the outside circuit be double the 
generator or transformer capacity in the sub-station, the 
investment will be as 10 to 8 again in favour of the lower 
frequency. The approaching towards equality of invest- 
ment being due to the greater cost of the 25- cycle trans- 
formers over 60 cycles in the smaller sizes.” It would 
appear from Mr. Alverson's experience that illumination 
by incandescent lamps at 25 cycles, in general, is quite 
satisfactory, but there is no assurance that it would 
prove satisfactory under every kind of service. | 


City and Guilds of London Institute, —A general 
meeting of old studente | was held. ‘at the Technical College, 


- 
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from the hydraulic stations located in the hills. It is 
interesting to note thar, through the aid of electrical 
sclence, the United States Government was enabled to 
obtain a very satisfactory permanent record of the. earth. 
quake. By means of a seismograph located in Washington 
records were obtained, through the vibration of a senaltive 
needle, some thousands of miles from the scene of greatest 
activity. The apparatus was recently described in the 
New York Electrical Review An important feature of the 
apparatus is an electric time marker, the magnet of which 
isin connection with a circuit closer actuated by a high- 
grade clock. The circuit is closed momentarily once each 
minute, and causes a finger to mark a time-stroke each 
miuute on the trace. When an earthquake occurs, all the 
parts of the instrument partake of the motion of the earth 
except the lead weight. A contributory lever also remains 
at reat, and hence the stylus traces on the dram a magnified 
récord of the movement oF the cued supporting the 
instrument, ^^ — 


Graphic Recording Meter. —À new type of graphic 
recording meter, described in the current issue of the 
Electric Journal, covers broadly a complete line of direct- 
current and alternating-current moters operating i in a novel 
manner. Records are made on a continuous sheet of paper 
ruled with rectangular co-ordinates. The motion of the 
pen across the paper is proportional to the quantity to be 
measured, and the speed of the cross-section paper is con- 
trolled by an electrically self-winding clock. The arrange- 
ment of the circuits as shown in the diagram is for a 
voltmeter. The current flows first through the usual volt- 
meter resistance, and then through the fixed and movable 
coils, The movable-coil element is balanced on knife- 
edged supports, and is provided at one end with a contact 
arm which is free to move up and down between two fixed 
contacts. This motion up and down between these con- 
tacts is all that is required of the movable element, and 
the making of the circuits through elther contact brings 
the relays into operation. .The condensers, K, and the 
resistance, R, are used to eliminate sparking at the contacts, 


‘Finsbury, on May 8, at which Sir Owen Roberts took the 
‘chair. About 120 attended to discuss the proposal to form 
an old students’ association. In a short opening speech 
Sir Owen Roberts expressed his approval of such assocla- 
tions. He expressed his sympathy with the objects of the 
proposed oné, and promised his hearty co-operation. The 
following resolution was unanimously carried: *'That an 
old students’ association be formed for (a) the promotion 
of social intercourse ; (b) the advancement of the interests 
of the Technical College and of past students; (c) mutual 
help.” The following draft scheme was subsequently pro- 
posed and carried : '* The officers of the:association shall ba 
a president, to be chosen annually in turn from each depart- 
ment ; vice- presidents, not to exceed six, of whom at 
least one shall be chosen from each department; and 
three secretaries, chosen by the members of the association. 
Each department shall elect a standing committee of nine 
members to deal with purely departmental matters— e 9, 
the registration of members seeking or offering employ- 
ment—who shall nominate five (of whom at least one shall 
be an evening student) of their number to serva with the 
officers as a general council. It is suggested that the 
appointment of a standing social committee and a consult- 
ing committee, composed of members of responsible position 
to act with the principal and professors of the college in 
advising, arbitrating, and helping old students in difficulties, 
should occupy the early attention of the council. All past 
students of the college shall be eligible as members. The 
subscription shall be 53, per annum for London members 
and 2s, 6d. per annum for country members.” Dr. M. O. 
Forster, D.Sc, F.R S, was elected president of the assocla- 
tion, and the following vice-presidents: Sir Owen Roberts, 
Prof. J. Perry, Mr. C. G. Redfern, Mr. P. V. McMahon, 
and Mr. H. D. Richmond ; treasurer: Prof, W. E, Dalby ; 
secretarles: Mr. S. E, Gritton (mechanieal section), Mr. 
E. W. Moss (eleetrleal section), and Mr. J. W. Brooker 
(chemical section). Fifteen members were appointed to 
serve on the committee. These organisations do a great 
deal of good in their way, and it is gratifying to note that 
the Alma Mater has not yet ceased to be a centre of attrac- 
tion for its old students. 


Supply Circuit 


The San Francisco Disaster.—The iirilgddke and 
conflagration which wrecked and devastated the major 
portion: of the business and residence sections of San- 
Francisco occasioned a very extensive losa to the electrical 
interests of that city. The street-car syatem of the United 
Railways suffered very extensively, the converter stations 
being damaged and the conduits in many places becoming 
impassable. * Certain power stations, however, were reported 
to bein full operation,-and the few cars running were of 
great service. in. conveying refugees to the ferries. The 
Pacific States Telephone Company lost all of its exchanges 
in San Francisco; and has probably: suffered a monetary loss 
of between £600,000 and £800,000. A new exchange 
building, costing, with its equipment, at least £100,000, 
and which was nearly ready for nse, was entirely destroyed. 
One fortunate feature for the electrical interests is that 
the large building belonging to the Western Electric 
Company, with all its supplies; was ‘but slightly damaged 
by the earthquake. and fire, and all the stock was saved. 
These supplies will be a great help to the electrical Operat- 
ing eompanlés, in view of the rapid reconstruction. The 
buildings of both the Western Union Telegraph Company 
and the Postal Telegraph Cable Company were destroyed by 
fire, and all their supplies and instruments lost. The Post- 
street plant of the San Francisco Gas and Electric Company is 
reported to be but slightly injured. .A fortunate feature 
of the electric light and power distribution in the city lies 
in the fact that the major portion of the current comes 


When contact is made elther by the upward or: downward 
motion of the contact arm, the circuit is closed, and current 


each coil is a plunger, P, attached to the. recording 


through the upper contact. the left-hand coil will pull its 
plunger down, and thus by means of the relay mechanism 
move the pen across the record paper. When the circult 


pull its planger down, causing the pen to move in an 
opposite direction. Thus a current through either relay 
coil will cause the corresponding plunger, and hence the 
pen mechanism, to move until the circuit is broken. The 
spring, s, connects. the recording mechanism with the 
movable element. The recording mechanism is arranged 
in such way that the pen point must move in a stralght 
line across the cross-section paper. The pen used is made 


will flow through one of the solenold coils, C. Within - 


mechanism, M, as shown. When the circuit. is closed . 


is closed through the lower contact the right-hand coil will . 


of glass, and is provided with a reservoir of sufficient aizo 
to hold ink for a continuous record of two months. 


Iron and Steel Institute. The annual meeting of 
this institute was opened on the 10th inst. under the 
presidency of Mr. R., A. Hadfield, The report of the 
council for the year 1905 stated that the institute had 


again made very satisfactory progress, The Prince of 
Wales had accepted honorary membership, and there had 
been added to the register 198 names. The financial 
prosperity of the institute was a matter for congratulation. 
The statement of accounts showed that the income for the 
year amounted to £6,271, and the expenditure to £5,257, 
the expanditure including a subvention of £200 to the 
National Physical Laboratory. The autumn meeting, held 
at sheffield for the first time, was very successful In 
addition to Mr, Hadfield’s presidential address, 27 papers 
had been contributed to the institutes Proceedings during the 
year, and two volumes of the Journal of the institute had 
been published, containing together 1,744 pages. A large 
number of candidates had applied for Carnegie research 
scholarships, and three scholarships, each of the valueof £100, 
and four grants of £50, had been awarded. In order to meet 
the cost of publishing the selected memoirs, Mr. Carnegie, 
as the closing act of his presidency, had presented to the 
institute a further sum of £5,000 in 5 per cent. debenture 
bonds, making a total of £17,800 placed by him at the 
disposal of the institute. The council desired to place on 
record their warm appreciation of this gift. In replying 
to a vote of thanks, the president said he thought they 
might congratulate themselves on the prosperous state of 
the iron and steel industry. Although they frequently 
read of the flourishing conditions prevailing in America 
and Germany, he did not think the institute begrudged 
this prosperity, for our own exports had been increasing to 
a marvellous degree. He trusted it would long continue 
bo do so to the benefit of both employers and employed. 
The institute had now 2,100 members, and he hoped, when 
his successor took his place, that it would have 2,500. The 
president then announced that the institute would present 
the Bessemer gold medal for 1906 to M. Floris Osmond, 
of Paris. With regard to the Carnegie research scholar- 
ships, the secretary said that, having carefully investi 
gated the 50 applications, the council recommended that 
grants of £50 each should be made to H. C. Boynton 
(United States), L. Guillet (France), and W. H. Hatfield 
(Sheffield) ; that grants of £25 each should be awarded to 
E. G. L. Roberts (London), W. Rosenhain (Birmingham), 
and E. A Wraight (London); and that a grant of £40 
should be awarded to A. Campion (Glasgow). The council 
also recommended that scholarships, each of the value of 
£100, should be awarded to C. A. F Benedleks (Sweden), 
O. Stutzer (Germany), E. Hess (United States), and 
E. F. Law (London) The council further recommend 
that the Carnegie gold medal be awarded to L. Gaillet 
(Paris) and to W. Rosenhain (Birmingham). It was also 
intimated that the reports submitted by H. C. Boynton 
(United States), J. Dixon Brunton (Musselburgh), W. H. 
Hatfield (Sheffield), E G. L Roberts and E A. Wraight 
(London), were considered to be of sufficient merit to 
justify their publication in full in the Journal of the 
institute. The following papers were then read and dia. 
cussed: "Compression of Steel Ingots in the Mould,” by 
A. J. Capron ; " Volume and Temperature Changes during 
the Cooling of Cast Iron,” by Prof. Thomas Turner (Birm- 
ingham); and ‘“Inflaence of Silicon, Phosphorus, Man- 
ganese, and Aluminium on Chill in Cast Iron,” by Mr. 
E, Adamson. 


Blackpool Tramways.—The annual Aiandi state- 
ment of the Blackpool Corporation tramways affords an 


un m of the revenue fluctuations experienced 
during one single year at a holiday resort of the type of 
which Blackpool is a typical example. The accompanying 
chart is self-explanatory, but it serves to impress one how 
largely the trams in Blackpool are dependent for their 
success upon visitors. It will be seen that during the 
winter months, when the trams have to depend for their 
support upon the permanent resident population, the 
returns are ridiculously low, and totally inadequate to 
make the concern a paying one. Bat with the approach 
of spring the peak commences to rise, until at Easter it 
has reached a point higher than at any time previous during 
the year. The holiday season and inflax of visitors, of 
course, accounts for this as for the still higher rise at 
Whitsuntide. Thence we note the rapid rise of the peak, 
culminating ab an unpredecented figure in August, the 
time when Blackpool is the Mecca of holiday makers from 
all parts of the country. Towards the later part of 
autumn the decline sets in, and last year, within four 
months, the peak dropped from £3,650, which amount was 
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the recelpts for the week ending Aug. 18, to £400, which 
is the average weekly figure earned by the trama when the 
town only contains its own inhabitants. Notwithstanding 
these erratic peak movements, the returns for the year 
ended March 31, 1906, were very satisfactory. The traffic 
revenue amounted to £49,804, which, together with sundry 
revenue, brought the total revenue up to £50,875, an 
average of 13°42d. per car mile. Out of this sum £10,716 
was absorbed by traffico expenses, general maintenance and 
repairs £5 817, and power expenses (at the rate of 2d. and 
121. per Board of Trade unit) £9,082, leaving a satisfactory 
balance on the year's working of £21,820. Eight thousand 
five hundred and fifty-two pounds of this surplus was used 
for the payment of interest on eapital, while the following 
allocations were also made: sinking fund, £6,200 ; borough 
fund, £4,500 ; tramways reserve fund, £1,884. The highest 
number of passengers carried in one day was 93,970. The 
average working expenses total per car mile, excluding 
total power cost, was 54d., and the average working 
expenses, including total power cost, was 723. The per- 
centage of working expenses to total revenue amounted to 
57‘1d, 
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ELECTRICITY AND GAS IN GLASGOW. We pointed out then that the comparison of the progress 
and profits of rival undertakings supplying the same area 
was instructive from many points of view. In Bristol the 

This week we publish an analysis of the progress of the | Corporation’s electricity undertaking is competing with a 
electricity and gas undertakings in Glasgow, which has! gas company, but as both concerns in Glasgow are the 
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Curve Diagram showing the Relative Progress of Electricity and Gas in Glasgow. 


been prepared on exactly the same lines as the results 


roperty of the C tion, th iti 
which appeared in our last week's leue relating to Bristol, property orporation, the conditions are somewhat 


different. Notwithstanding this fact, the curves for the 


RETURNS OF THE GLASGOW GAS AND ELEOTBRICITY UNDERTAKINGS, 
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two towns have most remarkable points of similarity. The 
electricity profits reach a maximum in 1897 and a minimum 
in 1901, after which there is in both cases a steady 
improvement in spite of further decreases in price. 
Referring to the accompanying Glasgow curves, it will 
be noticed that the profits of the gas department show a 
general though somewhat wavering tendency to decrease. 


the city tramways. The permanent way is constructed in 
a substantial manner, the rails being laid direct on a bed 
of concrete 7In. thick, and the paving being of hardwood 
blocks and granite setts, according to the position, etc. 
The rails are in 60ft. lengths, and weigh 1011b. per lineal 
yard, the joints being for the larger part made by fisk- 
plates, and bonded with two 4/0 Crown bonds. In a recent 


General View of the Corporation Tramway Power Station, 


The price of gas fell rapidly until 1897, where it remained 
stationary for four years, and then rose rapidly during 
the 1901 period of depression. Following upon this there 
was a marked improvement in profits in 1902 and 1905, 
but these fell away again directly the price was reduced to 
its original figure. 

Tbe price of electricity drops steadily throughout the 
whole period, from 6'5d. to 2'46d. per unit. The output 
in both cases increases steadily, but the increase, especially 
during recent years, is much more marked in the case of elec- 
tricity. Curlously enough, the curves also show that there 
has recently been a more rapid increase of capital outlay in 
the case of gas, and this state of affairs is entirely ansatic- 
factory for the latter. 


NEWCASTLE-UPON-TYNE CORPORATION 
TRAMWAYS. 


The works of this undertaking were commenced in 1900, 
and a portion of the system atarted running in December, 
1901 There are approximately 57 miles of single track 
in operation, in addition to which the Corporation have 
running powers over 42 miles of the Tyneside Tramway 
Company's lines, and the company operate over 82 miles of 


extension the joints are welded by the Thermit process, one 
4/0 Crown bond being used as a safeguard. The gauge of 
the track is 4fr. 84in. The steepest gradient is on Westgate 
Hill, which is 1 in 11,although there are many other gradients 
almost approaching this. The overhead work is constructed 
in a substantial manner; the trolley wires are 4/0 gauge 
and carried on centre or side poles, according to the width 
of the street. At busy junctions, and other points where 
considerable wear takes place on the wire, phono-elecuric 
wire has been succesefully employed. 

There are four car depóte, situated approximately in the 
east, weet, north, and centre of the city. The east end 
depót (Byker) is also equipped for the repair and building 
of car bodies. The Corporation have constructed 22 cars 
in these shops and made considerable alterations to other 
cars during the last four years, and have recently fitted 
covered tops to 22 cars. The rolling stock now comprises 
22 large double-deck, double-truck cars, each fitted with four 
25-h.p. Westinghouse motors (the seating capacity of these 
cars is 84); 60 single- deck, double-truck cars, each fitted with 
two 35 h.p. Thomson-Houston motors (seating capacity 37) ; 
28 single-deck, single-truck cars, each fitted with two 35-h.p. 
Thomeon-Houston motors (seating capacity 30); 77 double- 
deck, eingle-truck cars, each fitted with two 55-h.p, motors 
of the Westinghouse and Thomson-Houston manufacture 
(seating capacity 56)—or a total of 187 care. The number 
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of cars in use daily is 120, and on Saturdays 150. The 
ear bodies, with the exception of those built by the 
Corporation, have been supplied by the Brush Electrical 
Engineering Company, of Loughborough, and Hurst, 
Ne!son, and Co., of Motherwell. All cars used on steep 
gradients are fitted with the Westinghouse magnetic braka, 


a very neat gas-furnace plant has been installed for this 


purpose. The average life of these steel-tyred wheels is 


5,000 miles for every iin. worn off the radius of the wheel. 
There is also considerable economy in the use of ateel-byred 
wheels versus cast-iron wheele. 


The power station is at Manors, near the centre of the 


2,000-kw. Generating Set. 


which renders excellent service on these grades; the men 
are only allowed to use this brake. for coasting on grades 
or for emergencies, At the top and bottom of all grades 
the poles are marked showing the point where the motor- 
man must apply the brake and where to release it when at 
the bottom of the hill. In the early stages all the trucks 
were fitted with chilled cast-iron wheels, but these were 


uis 


subsequently discarded as the wheels in service got badly 
flatted, and were a considerable nuisance to the residents 
along the routes. S:eel-tyred wheels with cast - steel 
centres are now fitted on all the cars, and prove very satis- 
factory, indeed, as it is a much more difficult matter to 
flat steel-byred wheels than chilled cast-iron wheels. The 
whole of this work is done in the Corporation shops, where 


Three-Wire switchboard on Gallery. 


| Manors Station, 


city, and is built on what was originally Pandon Dene, the 
ground being newly made. The foundations proved a very 
expensive undertaking, the whole station being practically 
on & huge bed of concrete, the chimney stack baing built on 
piles. The site is about 400 yards from the River Tyne, 
from whence the condensing water is pumped, the pumping 
station being situated near the river. The boiler plant 


consists of twelve 30fb. by 8ft. 61n. Lancashire boilere, each 
fitted with Vícar's mechanical stokers and Avery’s auto- 
matic coal-weighing machinery; working pressure, 160lb. 
per square inch. The coal used is known as small 
nuts and is delivered from the collieries over the 
North-Eastern Railway aystem on to the private siding as 
and shunted directly over the bunkers, 


| (9 
(| 
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An electric locomotive is used for manipulating the trucks 
from the North-Esstern siding over the private sidings of 
the Corporation. Eight boilers are fitted with supsrheaters, 
and the question is now under consideration for fitting the 
remaining four boilers. There are three feed pumps, two 
Weir’s direct-acting pumps and one electrically-driven 
pimp, each capable of delivering 6,000 gallons of water 
per hour against a boiler pressure of 160lb. There are 
two groups of economisers, one of 480 pipes and one of 
360 pipes, the scrapers being driven by electric motors. 
The plant in the power station consists of: No. 1 sat, 
'' Willans "-* Peebles” triple-expansion set of 840 ibp., 
with separate condenser and air pump, driven by electric 
motor, normal load 550 kw., 260 revolutions ; Nos. 2 and 3 
sete, “Coates” “ Westinghouse” compound Corliss sets of 
1,200 ib.p., normal load 650 kw., 90 revolutions; No. 4 
set, “ Wallsend ”-"' Westinghouse” triple-expansion Corliss 
set of 2,000 i.h.p., normal load 1,300 kw., 90 revolutions ; 
No, 5 set, ‘Coates ”- Westinghouse” triple-expansion 
Corliss set of 3,500 i.b.p., normal load 2,000 kw., 75 
revolutions ; two boosters, one battery, one traction switch- 
board, one lighting switchboard. Normal capacity of plant 
installed, 5,150 kw. Maximum load, 2,600 kw, Thera is 
a separate surface condenser for each engine. No. 5 set 


has a guaranteed overload capacity of 5,000 kw., but the 
. < x TN: 


plant, two storage batteries are installed capable of 
giving an output of 1,000 amperes for one hour. The 
traction switchboard was supplied by the British Thomson- 
Houston Company. Arrangements are made on the traction 
board such that, in case of an accident, the battery is 
automatically cut off from the traction circuit and switched 
on to the public are lighting, station lighting, and pumping 
plant. The lighting switchboard was supplied by Messrs, 
J. H. Holmes and Co., of Newcastle. 

So far the amount of public lighting dealt with by the 
Corporation 1a of very small extent, but there are possibilities 
in the fatura of getting a considerably greater load on the 
station from this source. In addition to the supply of 
power for traction purposes, the station also supplies current 
for a considerable extent of streat-lighting, and also the 
lighting of public buildings and offices, There are at the 
present moment some 206 arc lamps connected up to the 
station, and tho installation of a farther 180 lamps has been 
sanctioned by the Council and will shortly be proceeded 
with. An installation of 37 Nernst lamps is in use in the 
east end of the city, being coupled up toa battery installed 
at the sub-station of the Byker depós, but this method of 
street-lighting is not to be recommended. The are 
lamps are of the Brockie- Pell double-carbon type, 
wired up 10 in series with a line resistance of 


Willans-Peables Generator. 


greatest load that has been on this set is 2,600 kw., which 
ig about the peak load of the station at the present time. 
The following particulars relating to this set may be 
Interesting. Built in 1903, is ranks as one of the largest 
triple-expansion sets now in use for power purposes. The 
dimensions of the cylinders are: high-pressure, 34in.; 
intermediate mean pressure, 54in.; low-pressure, 80in., with a 
stroke of 54in. The crankshaft is 18{n. in diameter at the 
bearings; flywheel and generator shaft 1s 34in. in 
diameter, tapering down to 26in., the flywheel being 22frt. 
in diameter and welghing approximately 90 tons. On 
test, this engine, when developing 5,170 i.h.p., consumed 
11'52lb, of steam per indicated horse-power per hour. A 
full description and detailed drawings of this set appeared 
in Engineering, Nov. 27,1903. Baker's oil separators are 
used with three of the sets and a Carruther’s oil filter with 
No. 4 set. The exhaust piping is arranged so that all the 
engines can run non-condensing in case of the circulating 
water glving out. Nos. 4 and 5 sets are fitted with 
Aspinal’s emergency governor. 
contains three Mather and Platt’s centrifugal pumps direct 
coupled to motors, the largest pump having a capacity of 
2,500 gallons per minute against a head of 80ft., the other 
two pumps being half this capacity each. The maximum 
suction ia 17ft. at low tide. Each of these pumps is fitted 
with & reaction turbine, the saving of energy being 
approximately 35 per cent. In addition to the generating 


The pumping station | 


Main Switchboard. 


about six ohms in series with each group. Where 
additional light is required flame arc lamps have been sub- 
stituted at certain points, and it is interesting to note that 
they work equally well on the same circuit as the Brockie« 
Pell lamps. Oa certain circuits where additional light has 
been required at points, 11 lamps are in series, the six-ohm 
ateadying resistance being omitted and an inductive resist- 
ance substituted in series with an adjustable resistance for 
regulation, these lamps burning quite as satisfactorily as 
the remaining circuits, with the advantage that they get 
11 lamps per circuit, the energy consumed being the same, 
The lamps are wired up on alternate elreulta, enabling each 
alternate lamp to be switched off during the night. All 
the lamps are controlled direct from the power: house, 
feeders being run direct to every circuit ; the last lamp in 
every circuit is bonded to the ralls. The present charge 
for are lighting is £15. 10s. per lamp per annum, bub when 
the additional 180 lamps are inatalled the price will be 
reduced to £11 per lamp. 
The following statistics may ba of interest : 


Capital expenditure to March 1, 1905 ........ Stn Di DUE £1.130,000 
Gross receipts, 1905-6... imeem £201 514/9/8 
Car miles run . eene sess. & 055 772 
Total B, T.U. generated at switchboard... s= es sæ: e s= e . 8,954841 
Passengers carried . cemere emt oa mmm 43,069 934 
Total receipts per Car mile... em sen e se mmn e ws e s em man mam nent 11:93d. 
Working expenses per car mile .—..—.— s se oos sme mr 6 21d. 
B.T,U. used for pumping, auxiliary machinery, eto. „m 618,274 
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B.T.U. used for power and light at depóts pessos sess os san 250,174 
B. T.U, used for public buildings and street-lighting ... 435, 463 
B.T.U, used per car mile |. Lees cesses as erts POS 1:697 
Station cost per B. T.U. at switchboard, not including 
maintenance (of which '14d. is for fuel).................. '210. 
Repairs and maintenance—plant and buildings ....... ^ ‘066d, 
D ^ conduits, cables, eto,...... =a ‘017d. 
Pobaloteb pes B, T, Ur a a TA ‘6d. 
Average distance passengers carried for 1d, ............ 1°43 miles 


The above particulars have been supplied by the Cor- 
poration Tramways Department, to whom our thanks are 
due. 


THE MIDLAND ENGINE WORKS, LEEDS. 


These works were established in 1876 by the present pro- 
prietors, Messrs, John and Henry McLaren; they are 
situated in Jack-lane, Hunslet, about one mile from the 
centre of the city, and although not so extensive as some 
of their compeers, may be said to share with them world- 
wide repute. The ground occupied is about two acres in 
extent, being bounded on the south by the main line of 
the Midland Railway, from which there is a siding into 
the works, Traction engines, steam ploughing engines, 
and electric generating engines are the principal specialities. 


Employment is given to 250 hands. The firm have applied 
the highest sclentific ability to improvements, otherwise 
they could not well have maintained their position, for in 
no branch of engineering is there keener comparison in 
regard to steadiness of ranning and economy of coal con- 
sumption. I will be seen later on to what a high standard 
of excellence they have brought their large stationary 
engines. In the meantimea brief survey of the works may 
be made. 

The main shops are built in a continuous line, ab one 
end of which the raw materials are Introduced, to reappear 
at the other in the finished state, Commencing with the 
smiths’ shop, where the forgings, etc., are produced, we 
next proceed to the boiler shop, the outstanding feature in 
the equipment of which is a 120.ton hydraulic press, 
used for flanging plates. Such parts as these are put 
through in batches, generally of twenty at a time, but 
never less than ten. We need not enter farther Into the 
details of boilermaking here. Saffice it to say the tools 
provided for thia purpose are for the moat part quite up 
to date. The same applies to the equipment of the heavy 
machine shop, where we notice some fine lathes, milling 
machines, eto., including examples from the recent Glasgow 
Exhibition. The principal tools are fitted with their own 
special jtb cranes, in addition to which a 10-ton overhead 


Heavy Machine Shop, Midland Engine Works, Leeda. 


| electric travelling crane serves this shop. Semi-automatle 


tools for light repetition work are ranged along a gallery, 
the space below which is occupied by the tool stores, A 
check syatem is in forca here, whereby any tool withdrawn 
can be immediately traced. In one corner of the tool-stores a 
man may 5e noticed grinding high-speed tool steel. This is 
his sole occupation, for high-speed drills, milling cutters, 
etc., are the order throughout. 

Passing on, we come to the erecting shop. This is 
served by an overhead steam travelling crane capable of 
lifting a 20-ton ploughing engine. A 601h.p. undertype 
engine serves to supply the works with power. This is 
situated in a corner of the boiler shop, and drives on to 
line shafting. The electric crane is supplied with energy 
from a shaft-driven dynamo, which also furnishes current 
to a motor in the pattern shop. The pattern shop, 
stores, and offices occupy detached buildings. Of 
these, the pattern store is worth a visit to note the 
system of registration employed, whereby any one of the 
thousands of models kept can be at once traced, and a 
duplicate of the part it represents supplied at short notice, 
generally from stock. New offices are in course of erection. 

With farther regard to the speciality which malnly con- 
cerns us here—ze, electric generating engines—the firm 
have been making these since 1890. They claim, indeed 


to have been the first to introduce triple-expansion engines 
of the three-cyliader type into electric generating stations, 
Four such were supplied by them to the Oxford Electric 
Company in the year mentioned. These are atill doing 
excellent service, and of the numerous others which they 
have installed to date not one has been replaced or sold— 
thanks to sound design and workmanship. 
The two 3,000-i.b.p. engines supplied for the Leeds Cor 
oration electricity works are fine examples of the type! 
hey are double-acting, the high and medium pressure 
pistons being of cast iron and the low-pressure of cast 
steel. It is noteworthy that these pistons are all conical 
in form. The valves are of the fiat-slide, double-ported 
balanced pattern—a unique feature so far as this olass of 
engine is concerned. They enable the clearance volume in 
the cylinders to be reduced to a minimum, and mainly on 
this account are claimed to be more economical than 
piston valves, while experience has proved that they remain 
tight for yeare—another point which makes for economy, 
The high-pressure valve of each engine is controlled directly 
by a powerful crankshaft governor, the others being driven 
by eccentrics connected to the crankshaft couplings, Two 
valves are provided on the low-pressure cylinder, so that 
the travel of each is reduced to conform with the speed of 
the engines, The crankshaft is in three sections, and each 
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crank-pin is balanced by welghts connected to the corre- 
sponding webs. Reverting to the method of governing, 
Messrs. McLaren have based their practice on the assump- 
tion that it is more economical to govern by variable expan- 
sion down to & certain point, and after that to throttle the 
steam. Their crankshaft governor combines the properties 
of centrifagal force and inertia. Referring to the accom- 
panying diagram, it will be seen that the centrifagal weights, 


McLaren's 5,000-i.h. p. High-Speed Enclosed Triple-Expansion Engine. 


BB, are held against the boss of the governor wheel, A, by 
the spiral springs, DD; but in speeding up, the centrifugal 
force acting on the weights in question causes them to move 
outwards towards the rim of the wheel. The rode, EE, 
connect each of these weights to a steel casting, F, which is 
mounted and can turn on G. One end of this casting 
forms the eccentric for working the valve and the other 
end is a balance weight, care being taken that the one 
portion balances the other before it is put in the governor. 
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Ib follows that every movement of the governor wel 
acta directly on the high-pressure valve of the engine. 

of these weights against the boss, and it has ita least throw 
when they touch the rim, which gives the valve a travel 
equal to twice the lap, but does not admit steam to the 
cylinder at its shortest travel. The inertia weight, F, steadles 
the governor, and prevents " pumping " on an unbalanced 
valve, A patent speed-regulating gear is attached, whereby 


Bhowing cut-off and throttling effect òf M'Laren's Patent Shaft Governor in the case of a 1,000 LH.P. engine runhing condensing at 125 revolutions per minute, 


205 LH.P 


200 LH.P 


219 [.H.P. 


the speed of the engine can be varied to a maximum of 74 
per cent. above or below the normal. This consists of & pair of 
friction wheels connected by gearing to the springs, D D, 
which they can be made by hand to tighten or slacken as 
required. The indicator diagrame herewith show the 
cut-off and throttling effecta of such a governor in the case 
of a 1,000-i h.p. engine running condensing at 125 r p.m. 
A few particulars may be added with regard to the 
provision made for lubrication, Hach engine Is fitted 
with two pumps driven by eccentrics on the crankshaft, 
These pumps force oll from a reservoir underneath the 
bed-plate into two receiver pipes, from which smaller pipes 
convey oll to the bearings and other parts requiring a 


Details of McLaren’s Patent Shait Governor. 


supply. In other words, pumps and pipes are duplicated 
throughout, each syatem being completely independent of 
the other and fully capable of supplying the engine 
with oil. 

Each of the engines ander notice is direct coupled to a 
1,400-kw. alternator, having an overload capacity of 
1.540 kw. at a speed of 200 r.p.m., with a steam pressure 
cf 170lb in the high-pressure steam-chest, superheated to 
100deg. F. as a maximum. They are capable of taking the 
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full load when exhausting into the atmosphere. The second 
engine represents & repeat order, and has been so recently 
installed that the results of the official tests were not 
available for inclusion in this article. We are, however, 
able to give the results of the governing teats for the first 
aet in the following table. As regards efficiency, a steam 
consumption of less than 12]b. per indicated horse-power 
per hour is ordinarily obtained with some engines of this 
type using saturated steam. 


THE ELECTRICAL 


GOVERNING Tests (LEEps) 3,000-1.H P, ENGINE, 


Raised or Variation in 
a How applied, Spp d to ab 
í T, P.M, er cent, 
677 Gradually on, 2064 205 0:73 
812 5 T 2054 145 
1,010 $ a 2024 1'94 
1,050 n T 202 2:18 
1,090 5 T 2014 244 
1,176 a " 2014 2°45 
1,300 x m n 198 : 1 
uddenly n 
1,680 { thrown off, } 2002 2063 { increase, 
Suddenly 27 
1,540 { thrown on, } 2063 201 { dec: ease, 


Thus Messrs. McLaren have every reason to be proud of 
the, shall we say historieal, work they have accomplished 
in a branch of engineering whose very existence is now 
threatened by the turbine. Exemplary work has also 
been done by them in encouraging apprentices and pupils 
from Leeds University and other technical schools. 


ARMSTRONG COLLEGE, NEWCASTLE-UPON-TYNE. 


It is fitting that, in a purely industrial centre hke 
Neweastle-upon-Tyne and the surrounding district, to the 
many-sided nature of whose activities detailed attention is 
elsewhere given, there should be ample and adequate first- 
class provision made for the educational training, apart 
from their actual workshop apprenticeship, of chose 
engaged in the various shipyards, engineering works 
(marine or electrical), and other factories scattered through- 
out the neighbourhood. It is the endeavour of the 
Armstrong College, Newcastle-upon-Tyne, to supply such 
training in all the many branches of work dealt with in the 
district, and it may be said that from year to year its 
equipment is growiog more perfect to meet the ever- 
Increasing demands for greater efficiency in the men it 
turns out. The Armstrong College leaves open, so to 
speak, the much-debated question of works before college, 


or works after college, or works along with college, because, 


while it has courses for two or more years for day students 
who may have been through or may intend proceeding to a 
works apprenticesbip, as the case may be, there are also 
evening classes, with practically nominal fees, for those 
engaged in work during the day; so that, in a somewhat 
greater number of years, apprentices in the various 
factories may cover completely all the ground of the day 
courses. In spite of the vast field for educational 
work of this kind on Tyneside, it must be noted with 
regret that Dr. Thornton, the chairman of the New- 
castle-upon-Tyne Local Section of the Institution of 
Electrical Eogineers, who has lately been appointed 
to the newly-founded chair of electrical engineering 
In the Armstrong College, had to say, as short a time 
ago as November of last year, in his inaugural address, 
which, by the way, is a useful contribution to some educa- 
tional questions: " In Liverpool! there are 25 departments 
In the university, each endowed with £10,000. Manchester, 
Birmingham, Leeds, and Sheffield can show like results. 
We are rather isolated here in Newcastle, but we shall no 
doubt in time feel the wave from the centre of activity 
further south. Since 1870 the growth of industry 
upon Tyneside has been phenomenal. Shipbuilding and 
all branches of engineering are to be found here in bighest 
activity, and it is not too much to say that Tyneside owes 
an appreciable share of its success to the high standard of 
training maintained by this college throughout the last 34 
years. Notwithstanding this, we have no permanent 
endowment for any one of our 20 departments.” And, 
when one sees in Birmingham so éxcellent and ao large a 
building going up to carry on the educational work there, 
one wonders if some day in Newcastle the wants of the 
vast majority of the community in this direction may be 
realised, and adequately met. One wishes that by some 
miracle the tens of thousands who, week after week, attend 
a football match in Newcastle ‘could be induced for one 
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winter to give it up, and hand over what would have been 
their spendings en bloc to the college. Bat, unfortunately; 


there is no money to spare for so abstract a scheme as 


education ! 
Founded on Oct, 24, 1871—and soon, therefore, to finish 


the twenty-fifth year of its life—the institution now known 


as Armstrong College, Newcastle-upon-Tyne, was carried 
on for some time in rented buildings, and it was not until 
Jane 15, 1887, that the late Lord Armstrong laid the 
foundation stone of the first portlon—the north-east wing— 
of the present building, which stands in about six acres of 
its own ground at what is practically the south-east corner 
of the Town Moor, a large open space which has been well 
named “the lungs of Newcastle.” It has thus a fine situa- 
tion, with the additional advantage of being within five 
minutes’ walk from the centre of the city, which makes it 
convenient for students from all parts of the district. This 
first portion was opened in November, 1888, and a second 
portion was added some five years later, the foundation 
stone being laid in December, 1892, while the new buildings 
were opened in October, 1894. This block has near it the 


Royal Jubilee Exhibition Tower, erected as a memorial of | 


the jubilee of the late Queen's reign out of the surplus 
funds from the 1887 Newcastle Exhibition—an exhibition 
which saw some of the real infancy of electrical enginsering, 
which occurred so short a time ago that a new proverb, now 
somewhat stale, 1s still current to the effect that “electricity 
is still in its infancy !” The newest portion of the building, 
recently completed at a cost of over £50,000, was erected, 
partly by public subscription, as a memorial to the late 
Lord Armstrong, whose name is inevitably associated with 
all that stands for engineering developmenton Tyneside, and, 
indeed, cver a large part of the world. It was when this 
last pard of the college was erected that the whole building 
received its present name of Armstrong College, Newcastle- 
upon-Tyne. 

Some idea of the scopa of the work may be obtained 
from the following extracts and compilations from the intro- 
duetion to the calendar of the college and other sources. 


Representing animportant part of the University of the North 


of England, the college grantsdegrees in science and in letters, 
and diplomas in engineering, agriculture, and mining. The 
degrees are open to evening studente as wellas to day 
students who psss the matriculation examination of thecollege 
and fulfil certain other conditions. “The agricultural depart- 
ment has the recognition and approval of the Board of Agri- 
culture, and has been entrusted with the scientific direction 
of the farm acquired for the purpose of experiment and 
demonstration by the Northumberland County Council.” 
There are very complete courses in all the natural sciences 
and in mathematics, as well as in all departments of engl- 
neering. The laboratories of the various departments are 
amongst the finest in the country. The chemical laboratory 
can accommodate over 100 students at once, and 1s supplied 
with all necessary apparatus, Including a fireproof combus- 
tion room and a balance room. The physical laboratory is 
built entirely without iron, and has its tables supported on 
brick plers independent of the floors. The engineering 
laboratory is specially referred to later, and the new elec- 
trical engineering laboratory, which is in process of furnish- 
ing and arranging, will contain very materially increased 


facilities for valuable experimental research work—an 


extension which will be much valued by engineers who are 
familiar with Dr, Thornton's work already published in . 
the Journal of the Institution of Electrical Engineers. 
Some more particular reference to these papers is made 
below. The engineering laboratory, it may ba mentioned, 
contains a testing machine for materials of construction . 
which is used by nearly every firm on Tyneside, the excep- 
tions being practically only those one or two firms who 
have their own teating apparatus. The amount of work 
done on this machine is probably greater than that done 
on any similar machine in the country or elsewhere. This 
laboratory also contains the experimental engines mentioned 
in detail later, a multitubular experimental boiler, various 
other steam-engines and gas-engines, a Parsons turbine and 
dynamo, as well as lathes, drilling machines, and other smaller 
tools. There are also biological laboratories, in addition to 
which a marine biological laboratory has been opened at 


Callercoats, a fishing village on the north side of the 
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mouth of the Tyne, and by the generosity of the North- 
umberland Sea Fisheries Committee is available for college 
students. 

In addition to the more directly technical subjects, many 
others are included in the various courses, such as ancient and 
modern foreign languages, English language and literature, 
Anglo-Saxon and English history and geography, Englishlaw, 
philosophy, logic, ancient and modern history, and the art 
and selence of education. A large portion of the college is 
also devoted to the study of the fine arts, including all 
branches of that most important work, one of them being 
that of ornamental metal work and enamelling. Technical 
classes for various trades, such as carriage-building and 
motorcar construction, plumbing, typography, dairy work, 
and others, are also arranged, and the college looks after 
the more social side of its students’ activities by means of 
a union for debates, an athletic union, a women’s hockey 
club, a choral society, a philosophical society, a volunteer 
company, an old students’ union, and an agricultural 
students’ association. The meetings of the Students’ 
Association of the Institution of Civil Engineers, and of 
the local section of the Institution of Electrical Eagineers 
are held in rooms kindly granted for the purpose by the 
college authorities. The number of students given in the 
calendar is over 500 attending the day classes, in addition 
to about 1,100 attending the evening classes and the 
special Saturday lectures, and an Inspection of the calendar 
will reveal a very interesting set of notes glving informa- 
tion as to the present spheres of work of many of the old 
students, showing that they are spread all over the world 
where men and women trained in such an institution as 
this are required. 

The college, being a registered incorporated society, has 
a certain number of governors, the list comprising six to 
seven hundred names, representing all branches of activity 
from the ruling of a kingdom downwards, while the more 
intimate direction of the work is in the hands of a council, 
with Dean Kitchin, of Darham, as its president, consisting 
of members representing the governors and various county 
councils, corporations, and institutions. The various com- 
mittees of the council deal with some of the larger branches 
of the work of the college, having associated with them 
men who are specialists in the various departments as 
experts. The present principal of the college 1s Sir 
Isambard Owen, M.A, M.D, DCL., who is the fourth 
holder of the office, his predecessors having been Prof. W. 
Steadman Aldis, M A. (1871-1884), Prof. Willlam Garnett, 
M.A., DOL. (1884-1894), and the Rev. Henry Palin 
Gurney, M.A., D.C.L (1894 1904), whose lamented death, 
due to an accident in the Alps, is only too fresh in the minds 
of all who knew him and admired his work. In making aselec- 
tion of the namesof heads of departments, one turns naturally 
to those departments more closely associated with the work 
of engineers, and would mention mathematics, under Prof. 
Charles Minshall Jessop, M.A., late Fellow of Clare 
College ; physics, under Prof. Henry Stroud, M.A., D.Sc., 
FPhSL, MIEE, with Prof. A. S, Herschell, M.A. 
DCL, F.R.S, F.R.AS, as hon. professor; chemistry, 
under Prof. P. Phillips Bedson, M.A, D.Sc, FCS, 
F.I.C.; metallurgy, under Prof. Henry Louis, MA, 
ARSM,FG.S, F.MinSL,F.LC; engineering and naval 
architecture, under Prof. R. L. Welghton, M.A, MIN.A ; 
and electrical engineering, under Prof. W. M. Thornton, 
D.Sc, D.Eog, MLE.E; while the other departments in 
branches of educational work equally important to but less 
directly connected with engineering are in hands no less 
capable. | 

In addition to the ordinary facilities for attending classes 
offered to students, one may note the liberal provision of 
fellowships, bursaries, and scholarships open for competition 
under various conditions. Amongst these are ‘three open 
exhibitions of the value of £20, £15, and £15 respectively 
awarded at the entrance exhibition examination, combined 
with additional subjects, and 10 exhibitions giving free 
admission to all classes open to students resident in New- 
castle ; two fellowships, each of the value of £125, open to 
graduates of the University of Durham, are offered for 


competition in June of each year"; two Pemberton 
Scholarships, one of £30 for one year and one of £40 for 


two years, are also offered ; and, besides others, the Royal 


Exhibition Scholarship (1851) of £150 for two years for 
research in those branches of science specially important to 
industries ; the Johnson Chemical Scholarship, of £60 for 
one year, for research in chemistry ; three scholarships—one 
awarded annually—of the value of £50 per annum each, 
offered by the Sarveyors’ Institution ; and the Mining 
Scholarship of £50 for one year offered by the Institution 
of Mining and Metallurgy, London, awarded annually. 
to the best student taking his BSc. in mining or 
metallurgy.” 

These notes—for the sources of information containing 
many of which thanks are due to Dr. Thornton and to 
H. F. Pruen, Esq., secretary of the college—may fittingly 
conclude with a reference to some of the more outstanding 
work done in the way of research at the college, the results 
of which have been published in various journals and 
institution papers. Those mentioned are only examples 
of much similar work, and first of all reference may be 
made to the work of Prof. Weighton in connection with 
steam-engines, some results of which, dealing with the 
experimental engines at the college, were published in a 
paper read on Dec. 19, 1896, before the North. East Coast 
Institution of Engineers and Shipbuilders. It is interesting 
to note that these engines, which were designed by Prof. 
Weighton, were a gift to the college from a number of 
firms, each of whom supplied some single part, a list of 
these givers, with their gifts, appearing in the paper. A- 
fall description of the engines is followed by a statement 
of results obtained under various conditions, which have 


naturally been supplemented and extended during the 


intervening 10 years. The experiments described in this 
paper eonsisted of two groups, one with the power varied 
by expansion valves, the other with the high-pressure cut- 
off kept constant, the power being regulated by throttling 
the steam entering the high-pressure cylinder. The results 
reduce themselves to one practical lesson, which may be 
quoted—namely, that “ engines should be made small for the 
power developed. So far as these experiments go, they 
cannot be made too small.” As an example is given a 
comparison between two sets of quadruple expansion 
engines, each transmitting 1,000 effective horse-power, with 
the same stroke and the same revolutions and boiler 
pressure. If one engine expands the steam 15 times while 
the other expands it 36 times, then, under given assumed 
conditions, the smaller engines will require 64 per cent. 
less water than the larger ones in a given time. “The 
writer,” says the paper, “is quite aware that the lesson 
taught is not altogether new, but he thinks that its 
significance and importance are, as a rule, not fully realised 
in marine engineering practice.” 

One has special interest in mentioning the research work 
of Dr. Thornton, because, as president of the Newcastle 
Local Section of the Institution of Electrical Engineers, his 
name will be very familiar during the visit to Tyneside. 
Probably the papers in which the results of the work are 
embodied, and which are published in the Institution 
Journals, are not as well known as they might be, 
considering the immense suggestiveness of many of the 
results they record. One is almost sorry that in these days 
there are so many technical publications of merit that it 
becomes a physical impossibility sometimes even to find 
out that certain work, possibly most important to one's 
own work, is published at all, and thus one finds from year 
to year the ever-growing value of an index to all such 
matters, such as ''Selenee Abstracts” is, The danger is 
that one rests content with ‘Science Abstracts ” only ! 

A brief mention only can be made of some of Dr. 
Thornton’s work. It includes results published in a paper 
on " The Distribution of Flux in Large Electromagnets,” 
published in the Electrical Engineer in April and May, 1902, 
The next contribution was a paper on “Experiments on 
Synchronous Converters,” containing the records of 
oscillograph tests on these machines as well as other tests 
with a view “to find how the efficiency of the plant varied 
with load for all conditions of excitation, to find any 
discrepancies between the theoretical and observed losses, 
and to locate the causes which would give rise to them.” 
This paper was published in volume 32 of the Instivution’s 
Proceedings, A third paper, read on Dee 14, 1903, and 
published in volume 33 of the Proceedings, dealt with 
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“ Experiments on Eddy Currents,” and is so full of facts 
which all hang together, that, to use an Irishism, it could 
only be abstracted by quoting it in full! It may be 
mentioned, however, that an appendix to the paper gives a 
. method, with a formula, for separating eddy-current losses 
from hysteresis losses in armatures, which is a contribution 
to a very Important subject. A fourth paper, read on 
Feb. 27, 1905, and published in volume 35 of the 
Proceedings, is entitled ‘Notes on Some Effects 
in Three-Phase Working,” and embodies the results of 
oscillograph tests on the system of the Newoastle-upon-Tyne 
Electric Supply Company, taken under actual working con- 
ditions. It deals with the question of the influence of 
cables on transmitted wave forms, concluding that there is 
very little distortion on account of their capacity, and it 
discusses the effect of synchronous motors on the form as 
well as of the magnetic induction in the slots, and other 
influences which tend to produce disturbances. ‘The 
interest of the curves,” as the author remarks at the outset, 
“les in the fact that they were taken under working con- 
ditions, in the absence of any abnormal phenomena, in the 
comparisons between different machines, and in the addition 
of a few more facts to our knowledge of polyphase working 
on a large scale." The last series of research experiments 
described by Dr. Thornton in a paper was a set on “ The 
Distribution of Magnetic Induction and Hysteresis Loss in 
Armatures.” This paper, published recently by the Electrical 
Engineer, ia probably fresh in the minds of most of those 
interested in the subject. It dealt with the subject by means 
of “stream lines,” as used in other experiments by Prof. 
Hele-Shaw, and concluded with an important suggestion 
that the hysteresis in the teeth of slotted armatures is due 
partly to rotating and partly to alternating magnetism, so 
that it cannot be calculated on exactly the usual theoretical 
assumptions, 

. These are but a few points of interest selected from the 
work of two out of the many departments of the college, 
and they give a much better idea of what is done than 
could have been got from a mere bald description of a 
quantity of plant and apparatus. They may be taken as 
typical of the high standard of the best work carried out 
in the college laboratories on the foundation laid in the 
lecture-rooms, and they will, it is hoped, tend to show that 
the college is worth more than merely passing attention 
from those who have the true interests of education and of 
the development of the nation at heart. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Students’ Easter Visit, 1906. 
(Continued from page 668.) 


The works visited on Wednesday morning were those of 


the British WESTINGHOUSE COMPANY at Trafford Park. 
As is well known, these are the largest of their kind in 
the country. They are intended to employ 5,000 workmen, 
and one can hardly appreciate the amount of work required 
In getting such an undertaking equipped and started up on 
a satisfactory basis. 
yet half covered with buildings, which at present consist 
of six main shops—namely, the iron and steel foundries, 
each about 600ft. by 200ft. ; the brass foundry and pattern 
shop, each about 600ft. by 100ft.; an enormous machine 
shop, about 1,000ft. by 450ft. ; an artistic pile of offices, 
six storeys high, and a general box and case factory. The 
machine shop is, perhaps, the most interesting. It consists 
of five bays, Nos. 1, 3, and 5 being divided into two aisles 
each, in which the lighter machine and assembling work 
ls done, with upper floors where the handwork, such as 
insulating and instrument assembling, is carried out. 
Bays 2 and 4 are wider. than the others, and are devoted 
bo the heaviest work, such as large generators and steam 
turbines, Passing to the work in hand at the time of the 
visit, the writer was informed that all sheet-iron stampings 
are annealed after leaving the presses, and they are insulated 
by japanning in the same way as at the Rugby works. 
Anti-sparking deviees and ventilation plates were again in 
evidence. These latter consisted generally of sheet iron 


The site acquired is, however, not | 


| with nicked-out pieces turned up at right angles, or with - 
iron distance pieces riveted on. 
multiple-fingered distance pieces used a year or two ago 
seems to have gone generally out of practice. 
latest turbo-alternator practice the firm appears to have 
adopted single magnetising coils, with specially keyed-in 
pole-tips, in preference to the-earller side slotted poles. 
the turbo-dynamos brass gauza brushes are used, and 
amply-dimensioned commutators appear to be the rule, one 
being so long as to require four of the usual steel clamping 
rings. 
"ho subjected to continued heat was seen in connection 
with a huge block used in the annealing furnace. 
block was originally of square section, but the continual 


The use of cast-brass | 


In the 


In 


A curious example of the slow flowing of cast iron 


The 


action of the heat has reduced it to a form bowl shaped on 


top and bulging at the sides. 


. In the afternoon the Peel Works of the GENERAL 


ELECTRIC CowPANY were visited. ‘These, unlike the 
Westinghouse works, have grown from small beginnings, 


bub are nevertheless equipped with every up-to-date con- 
trivance for the manufacture of their specialities, which 


are electric lighting accessories and fittings, and complete 


telephone and bell installations. In going through the power- 
house one learns a little of the early history of the dynamo, 
for here are some early machines which drove the works in 
the beginning, and are still working satisfactorily. The 
magnet systems of one or two of these machines have yet 
to be illustrated in books on dynamo machinery, which as - 
a rule deal pretty exhaustively with this kind of thing. In 
the switchboard shops, the last batch of a half-mile contract 
of London County Council tramway sub-station panelling 
was seen in course of erection. The most interesting 
operations in the factory were perhaps the making of the 
tumbler switches and such like accessories. Space does 
not allow here a detailed description, but one has only to 
look at an ordinary tumbler switch, think how the parts 
are made and fitted together, and then recollect what one 
pays for the finished article, in order to realise that the use 
of the small punching machine had become a fiae art. 
Electric heating apparatus also occupies a fair proportion 
of the output of the factory. Fine iron wire is crimpad in — 
a special little bench machine, and the crimping is marked 
off in lengths and assembled upon a pattern marked out on 
a template made to the shape of the article under con- 
struction. The crimping is then carefully removed from 
the template and placed in the body of the article, 
enamel being poured over so that another layer of 
crimping can be laid in close proximity to the first, 
and the whole apparatus taking up a very compact form. 
In the telephone and bell department which has recently 
been described in this journal (May 12, 1905) we have 
again the systematic construction of articles of small parts. 
A novel addition to the ordinary circuit breaker, in which 
an iron plunger is sucked up by a solenoid and works 
against a trigger, is a time-limit device, which consists of a 
piston connected to the plunger working in a fairly closely 
fitting cylinder of oil. By first adjusting for the overload 
in the usual way and afterwards adjasting the height of 
the cylinder, any desired combination of overload and time 
limit may be readily obtained. | 

The above did not conclude the visits for Wednesday, for 
in the evening the party was conducted over the school of 
technology, where a joint meeting of the London and Man- 
chester Students Sections was held, a discussion on 
“ Technical Training for Engineers" being opened by Mr. 
Jephson, of the Manchester Section. Not much time was 
wasted during discussion, as the subject is one which is 
always a favourite with students, who, I speak as one 
myself, consider themselves perfectly qualified to deal with 
it. It appeared that there were several ways of acquiring 
one’s training, and each speaker strongly recommended the 
one which, possibly more by circumstance than by choice, 
he himself had adopted for getting “through the mill"  — 

Oa Thursday morning Trafford Park was again visited, 
when the works of the LANCASHIRE DYNAMO AND Moror 
COMPANY were on the programme, These works are quite 
new, and contain many novel labour-saving appliances," By 
a careful design of pole core and tips, speed variations of 
5:1 or more are ‘obtained without the use of special 
commutating poles, which apparently are rarely used by 
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this firm. Two or three ingenious devices for quick-return 
tools were seen. One was electrical, the motor being 
stopped and reversed by automatic switching, a realstance 
being momentarily introduced in the armature circuit 
avery time the motor is started. A mechanical arrange- 
ment, and perhaps a better one for heavy tools, is illus- 
trated by the accompanying diagram. The upper part, 
which is driven directly in the centre by a motor, is 
mounted in a cradle, which is rocked to one side or the 
other at the beginning or end of each stroke, so slackening 
and tightening either belts as required to give the slow 
forward motion or the quick return of the table. The 
advantages are that the electric motor is running con- 
tinuously in the same direction, and the reverse motion 
. of the table is obtained without the usual swishing 
backwards and forwards of belts on fast and loose pulleys. 


PINION ON a 


A 
VA UT TICHTENED 
FOR CUTTING TRAVERSE 


. BEIT TIGHTENED 
FOR RETURN TRAVERS 


la order to guard against any little irregularities In the 
stamping of the slots, they are cleared out to standard 
gauges by drawing cutter bars through them, and by this 
means the winding is rendered more easy. For the purpose 
of quickly identifying different kinds of stamping, and, 
farther, in order to arrange that all stampings are placed 
in succession on the way they have been stamped, a pro- 
ceeding obviously necessary when an odd number of slots 
is used, even if at no other time, nicks are made in some 
convenient place—in the keyway, for instance. For the 
same reason small holes are made in the title letters of 
daily newspapers. In pole constructions laminated shoes 
are screwed up to solid poles, the upper faces of the shoes 
being ground to shape ina special machine, which holds 
them electromagnetically during the process. For drilling 
the holes in the poles of the smaller motors, whose magnet 
frames are in one casting, the drill is supported against the 
opposite pole, and is driven through bevel gearing by a 
flexible shafv coupled to a small portable motor. 1n induc- 
tion motors, squirrel-cage are made up to the largest sizas, 
a very substantial construction of copper bars riveted and 
soldered to a massive copper ring having been adopted. 

On Thursday afternoon the party took train to Bolton 
and visited the works of Messrs Muscrave AND Co. 
Although this firm build all sorts of engines—high and 
low speed, horizontal and vertical—their speciality is the 
compound vertical, slow-speed, semi-marine type such as is 
in use at Glasgow, Greenwich, and several other large elec- 
tricity stations. This is the type which the steam turbine 
is trying to replace, but at present, although it may occupy 
less floor space, it has not quite succeeded in using less 
steam. This type of engine is invariably fitted with trip 
valve gears, and the firm are at present making a new type 
known as the Stegen gear, which was originally brought 
out on the Continent a few years ago. The ordinary 
American trip gear is the Corliss type with circular 


slide valves, while the usual Continental type is repre- 
sented by the Sulzer double-beat valve. The newer 
Stegen valve is a piston valve, and is arranged at the end 
of the cylinder, the steam entering from underneath, s0 
that very little water is carried through. The advantages 
claimed for the valve are that it is balanced at ail load, 
which it is said the double-beat valve is not at low loads, 
and that there is not so much wear as in the Corliss valve, 
The large flywheels supplied with the engines are, as a 
rule, built up in pieces, the hub and the rim being divided, 
and each spoke being separate. It may often be wondered 
why flats are machined on the long vertical eccentric and 
valve rods used on these engines. The reason is that there 
is a tendency to vibrate crosswise or to ‘‘ dother,” and the 
use of a flat on the rods tends to prevent this by making the 
periodic cross vibrations of the rod more complicated. 


(To be continued, ) 


NOTES ON BOOSTER DEVELOPMENTS. 
| BY A. H. KELSALL, 


At the April meeting of the Glasgow Local Section of 
the Institution of Electrical Engineers Mr. A. H. Kelsall 
read an interesting paper on the above subjact. The author 
prefaced his remarks by stating that he intended to deal 
more particularly with the Lancashire “automatice booster,” 
but he went on in the first place to treat in a most inte- 
resting manner the subject of battery installations gene- 
rally. A description was given of the old end-cell switch 
with its manifold contacts for cutting in and out the end 
cells, the function of the sliding switch being to bridge on 
to vertical bara; one of these bars was the point from 
which the discharge was taken and the other the point to 
which the charge was applied. The worst feature of this 
arrangement was that under certain conditions the over- 
charging of some of the cells took place when two bridge 
switches were not worked opposite each other; as if more 
cells were being charged than were required for, the 
discharge, the charging current flowing through the 
battery was the difference between dynamo output and 
external demand. In such a case the few cella between the 
charge and discharge switches would, therefore, receive as 


charging current the whole dynamo current. 


Having briefly touched upon automatic end-cell regulatore, 
the author went on to consider the newer methods. In its 
simplest form the booster is a small shunt wound dynamo 
worked in series with the generators to give across the 
battery the higher voltage required for the charge, and by 
this means the voltage of the main generator can be kept 
suitable for the demand, the charge of the battery being 
regulated by altering the field strength of the booster; or 
if it be desired to shut down the generating plant, the 
booster can be kept running, and the voltage regulation 
earrled out as before on the booster field. Mr. Kelsall 
recommended the adoption of the potentiometer method of 
field excitation, as otherwise the regulating resistance 
becomes an unworkable size. That method required a 
resistance with a small current always flowing through it, 
and by exciting from sliding contacts on this rheostat a. 
large number of field strengths, varying from fall in one 
direction down to zero and up again to full field in the 
opposite direction, can be obtained. f 

To get the fullest use out of the reversible booster, it 
should be designed so as to give as many volts boost in the 
one direction when the cells are fally charged as in the 
other direction when the cells are at their lowest allowable 
voltage on discharge. Taking 2:7 volts per cell as the 
maximum on charge and 1'7 volts per cell as the minimum 
on discharge, & differenee of one volo per cell was got 
between the two conditions, and, therefore, the booster 
must be able to give a positive or negative boost of half volt 
per cell. The saving in the number of cells when a booster 
is used as against the old method is, therefore, very marked, 
and this saving might well be expended in getting the cells 
of larger capacity. The modern hand-regulated reversible 
booster was a most useful piece of plant for getting full 
value out of the battery at any time of the day, but not 
satisfied with this, station engineers and manufacturers 
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were pursuing developments mostly in the direction of 
making the booster changes automatic. This applies, of 
course, more particularly to varying loads, such as are to 
be found in traction systems, One of the drawbacks to 
the adoption of battery boosters has been the tendency 
for the booster in some cases to act as a motor, and if 
from any cause the motor fuses blow, a dangerous speed 
might be attained, resulting in the windings being thrown 
out of position, with consequent destruction to the whole 
combination. Safety devices for obviating these troubles 
were described, and Mr. Kelsall gave the idea that there 
need be no further uneasiness on the part of station engineers 
on this score. The simplest form of device was, perhaps, to 
take the motor current through the battery fases, and have 
none but main circuit fuses in the motor circuit, so that in 
the event of a short on the motor, the fuses which blow 
are also the battery and booster fuses. Of course, the 
most practical solution of the problem is to keep the motor 
on the line at all costs. 

Passing on to the “Lancashire” automatic booster, 
which is a commercially successful machine, the speed 
and direction of rotation are kept constant, and the 
varlations of boost are entirely obtained by the changes 


Booster 


Drill] 


in magnetising forces. The field winding of the booster 
consists of four separate windings (Fig. 1). Three of 
them, coils A, B, and C, are essential to the principle, 
while the fourth and smallest, coil D, is only a correct- 
ing coil in series with the armature to compensate for 
the C R drop on the armature. ‘he essential feature 
of the booster is that it makes the algebraic sum of its 
voltage and the battery voltage equal (at all times and in 
all conditions of the battery) to the ’bus-bar voltage. The 
function of the self-exelting coll, A, owing to its being 
excited from the difference of the battery and ’bus-bar 
voltages is to give across the booster armature a voltage 
equal to the difference between the battery and the ’bus-bar 
voltages. The booster fitted with this coil alone would 
compensate for all changes of battery voltage, but would 
exercise no actual coercion over the battery, causing it 
either to charge or discharge. The smallest additional 
excitation of the booster will cause a powerfal response in 
_ battery current, and this is obtained from the coil, C, 
carrying the dynamo current and the shunt coil, B, con- 
nected across the mains which opposes it. The slightest 
lack of balance in these coils will, therefore, cause a heavy 
change in battery current. Coil C is connected so that the 
increases in the dynamo current cause the battery to 
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.of the Lancashire booster. 


|rator being shut down. 


discharge, The generator current may be fixed at anything 
desired, and the battery made to charge or discharge as 
the external demand dictates. This is the essential feature 
It depends for its operation 
upon no predeter mination of the behaviour of either battery 
or generator on flactuating demand. In order to make 
the booster sensitive the magnets are made laminated 
throughout. Io is difficult to persuade some people that 
the generating plant can entirely shirk sharing flactua- 
tions in the load, but the booster above described can 
even be made to do more than that if necessary, 
and it is possible to set up a condition of affairs in 
which the load on.the generator will drop at peak of 


demand and rise in the valley, so that the battery is 


taking up more than the whole flactuation. This condition 


may not be of much practical value, but it is convincing 
proof of the zeal of the booster. Another case for the 


booster is that it can be made to share with the generator 
the fluctuations in demand, and the siz3 of the share given 
to the generating plant may be set at anything desired. 
An increase in the generators share is simply effected by 
introducing more resistance into the A circuit. Small 
variations in speed cannot materially affect the working of 
the booster which balances dynamo current against dynamo 
voltage, and advantage is taken of this feature in using 
ordinary shunt motors to drive the combination and to 
work the motors with a saturated instead of a weak field, 
thus enabling them to give heavy overload when required. 
The author described the running conditions when the 
booster was on the line with the battery alone, the gene- 
Constant ’bus-bar voltage may | 
be obtained in this way, or the pressure may be made 


|to vary with the demand. The “Lancashire” inter- 


locking device was described. This consists in having 
the motor circuit breaker with large jaws but normal coil. 
The booster current is taken through the jaws and coil of 


| its own circuit breaker, and then through the jaws only of 


the motor breaker, leaving each breaker actuated by its 
own current, but the motor breaker also able to cut battery 
and booster off the line. A plea was made for the use of 
automatic boosters and batteries at the consumers’ end of 
feeders for the purpose of levelling down the peaks and 
enabling the consumer to get preferential treatment from 
the supply authority. While admitting that much could 
be done to improve matters at the station end by installing 
batteries and boosters, the great advantage of having them 
on the spot where the power is being used is that that 
worst of all power factors, the power factor of the mains, is 
improved enormously. 

A brief discussion followed, which was taken part in by 
Messrs. Robertson (Greenock), Lackie (Glasgow), Parsons 
(Govan), and McWhirter (Glasgow). Mr. Kelsall replied. 


INSTITUTION OF ELECTRIAL ENGINEERS. 


Ata meeting held on the 10th inst. in the lecture theatre 
of the Society of Arts, the following new members were 
elected by ballot: 


Associate Members —J. A. T. Barnes, Oorporation Electricity Works, 
Kendai; J. 8. Bean, Electrical and Signal Department, L. and N. W, 
Railway, Orewe; D. H. Boyd, Greenbanks, Woodcote Valley-road, 
Purley; H. H. B-oughton, Technical College, Richmond-terrace, 
Brighton; W. H. Browp, Park House, Gravesend; A. B. Olark, 29, 
Ratbgar-avenue, Ealing, W.; V. A. Oornelius, 60, St. Martin's-lane, 
W.O.; J. L. Diemer- Hansen, chief electrician, Siam Electricity Osm- 
pany, Bangkok, Siam; F. Downes, G.N. Railway, Telegraph Sapzr- 
intendent's Offic», Retford, Notts; R. B. Leach, Urban District 
Council Electricity Works, Farnworth; G. P, Lee, care of Westmirster 
E estrie Supply Corporation, Millbank-street, Westminster, S.W.; 
A. Mears, Corporation Electric Supply, Dewar-place, Hijiinbu-gh ; 
G. H. E Muller, Government Electricity Works, Malta; J. H. 
Parker, O;kfield West, Ratho-street, Greenock; S. HE. Pearce, 11, 
Babbacombe-road, Bromley, Kent; <A, Robb, electrical engineer, 
Bengal North-Western Railway, India; G. E, J, Smith, Ooombe 
Villa, Dartmouth; E. E. Stark, Box 465, Dnnedin, New Z:aland ; 
G. O. Walsh, 6, Regent’s Park-road, Finchley, N.; A. L, Weekes, 
Electrical Works, Harpenden, Herts, 


Associate. —L, A, Kingston, 33, Pembridge-villas, Bayswater, W. 
Studenis, —G, M. Oarrie, 902. Govan-road, Govan, Glasgow; W, F, 


Higgs, Ellesmere, Selby-park, Birmingham ; P, D. Williams, 4, West. 
Park-road, Newport, Mon, | E 


ELECTRICITY IN GLASGOW. 


The accompanying is a photograph of an electrical stall 
in a bazaar held in Glasgow recently. As will be seen 
from the photograpb, the exhibits included a sewing- 
machine motor, a knife-cleaner, boot-polisher, cz nieers, 
heating and cooking apparatus, ete, Mr, R Freer, of the 


FORTHCOMING EVENTS. 


Fripay, May 18. 
Royal Institution.—At 9 p.m., '' Iaternational Ssience,” by Prof. 
A, Schuster, 
É SATURDAY, May 18. 
Institution of Electrical Engineers (Students’ Section) —At 
10 a.m., visit to Greenwich generating station, 
Birmingham and District Electric Club.—At 7.30 p.m., '' Elec- 


tricity Supply from the Commercial Standpoint,” by Mr, J, A. 
Jeckell, 


Monpay, Max 21. 
Society of Arts. — At 8 p.m., Cantor lecture, ‘' Heraldry in Relation 
to the Applied Arts," by Mr. G, W. Eve. (Lecture II ) 
WEDNEsDAY, May 23, 
Society of Arts.—At 8 p.m., '' The General Supply of Electricity for 
Power and other Purposes," by Mr, J. N. Shoolbred, 


TnHunspAy, May £94. 


Institution of Electrical Engineers.— At 8 p.m., annual meeting 


(Society of Acts, J. hn-street, Adelphi, W.O.), 

Society of Arts.—At 8 p.m., ''The Parsis of Persia," by Major 
P. M. Sykes. | 

Fripay, May 28. 

Royal Institntion,—Ab9 p.m, '' Compressed Air,” by Mr. L. Hill. 

Physical Society.—At 5 p.m. (at the Royal Collega of Science, South 
K-r sipgton), “Colour Phenomena in Photometry,” by Mr. J. 8. 
Dow ; exhibition of an automatic arc lamp by Mr. H. Tomlinson 
and Rev, G. T. Johnston ; '' The Theory of Moving-Coil and other 
kinda of Ballistic Galvanometers,” by Prof, H. A, Wilson ; exhibi- 


tion of a bifilar galvanometer free from zero creep by Mr. A, 
Campbell. 


[E ee 


PERSONAL. 


— 


On the occasion of his leaving to take up a position with Messrs. 
Csmmel, Laird, and Oo,, cf Sheffeld, Mr, L. H. Orowther, charge 
engineer of the Hull Corporation electric light and power station, wie 
pie:ented on Friday Jart by the clerical, engincering, and works st ff 
of the vndertskirg with a handsome travelling bag aud dressing case. 
The presentation was made on behalf of the whole of the steff by 
Mr. Œ. Syker, who, in his remarks, touched upon the cordiality which 
bad slwsys exirted between him and the worka staff. Mr. Orowther 
bri fly thanked the stefi for the testimcny of their good wishes. 

Mr, Noe) L. Gcóber, of the Westinghouse Co,'s publishing depart- 
ment, and formerly of the British Thomeon-Hcuston Co.'s publication 
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| Glasgow Corporation electricity department staff, who was 


responsible for getting the contents of this stall together, 
was in attendance during the three days that the bazaar 
was open, and explained the nature and uses of the various 
devices each evening. The wide range of the applications 
of electricity shown made the exhibit a great centre of 
attraction. 


ot taansa 


has been appointel acting editor of the Engineering 
ines, 

Mr. Fercy J. Tunley, A.M I.M.E., has resigned h's position with 
Messrs. Johnson and Phillips, Victoria Works, Old Charlton, S.E, 
Mr. Tunley has been chief draughtsman aud lately works manager 
and chief draughtsman of the above firm’s electric light and power 
department for the past 24 years. 

Madsme Curie has been appointed professor of chemistry at the 
Sorbonne University, in place of her late husband. This choice, which 
was recommended by the Ocuncil of the Faculty of Ssience, has cansed 
much satisfaction in scientific circles, It wassupported by the eminent 
M. Berthelot, This will be the first time a lady has occupied a pre- 
fetsorial chair at the Sorbonne, but Madame Curie can confidently look 
forward to receiving the heartiest of welcomes from the students, 


mcm SE CREDI A EE I ESTER 


APPOINTMENTS VACANT. 


Laboratory Assistant, Glasgow and West of Scotland Technical 
College. See advertisement in last issue. 

Chief Assistant Electrical Engineer, Hoylake and West Kirby 
Urban Distres Ocuoeil, Oommencing salary, £125 per annum. 
Applications by May 18. 

Electrician, Gold Coast Government Railway—open lines, Salary, 
£300 per annum. Applications to Messrs Baker and Shelford, 55a, 
Great George-street, Westminster, London, 8, W. Sae advertisement, 
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Orders for week ending May 26. 
ONDAY, May 21,—'' A" Qoy, —Parade, drill order (blue), 7 p.m., 
eup competition, 
Practice tournament, 9 p.m. 
TuzspnAy, May 28. —'' B " Qoy.— Practice for tournament, 7 p.m, 


WEDNESDAY, May 25. — Detachmen's parade, heacqnarters 6 30 p.m., 
fall-dress, practics tournament, 


 TuvnaapAv. May 24.—'* O” Ooy.—Practice for tournament, 7 p.m. 


FRIDAY. May 25.—': D" Qoy.— Practice for tournament, 7 p m. 
SATURDAY, May 26,—Detachments parade, headquarters, in evening, 
and proceed to Olympia (time 
notified later). 
J. H, S, PuiLLIPs, Captain, 
for 0.0, E, E. E. E. (Vols.]. 
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CMeresting to our readers. Inventors are informed that 
any account of their inventions submitted to us will 
receive our best consideration, 
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COMPETITION. 


It was in the spring of 1882 that the gas industry 
first suffered from threatened competition of electricity, 
although the electric boom which then took place was but 
a mad gamble. The bulk of the companies then regis- 
tered had nothing behind them to justify their existence, 


and whatever money was subscribed out of an aggregate 


registered capital of twenty-one million pounds went, asa - 
rule, into the promoters’ pockets. The effect of this boom 


in company promoting on the shareholders of gas com- 


panies was disastrous to those who were sufficiently 
frightened to sell their holdings. No doubt it was then 
impossible to get more money for gas undertakings, but 
this disadvantage soon passed when the gas industry . 
recovered from its scare. The real competition between 
the two rivals commenced after the 1888 Electric 
Lighting Act had been passed, and the rivalry between 
the two supply industries on commercial lines has 
since been very keen. The effect of this competi- 
tion has not been what has been predicted, and 
it has falsified expert opinions which have been given 
on both sides. For instance, one of our contem- 
poraries devoted to the gas interests continues at 
frequent Intervals to publish expert opinions which clearly 
show, assuming the figures to be correct, that electric light- 
ing is doomed and that electric power supply must also give 
way before the gas-engine. The electrical engineer, on the 
other hand, contends, on what we consider to be sounder 
lines, that the electric light is healthier, more convenient, 
and also cheaper light for light than gas. We do not 
propose here to take up this old controversy, but rather 
to show that keen rivalry in businesses like these conduces 
to the benefit of both the rivals. The test which we apply 
in order to see if this conclusion is correct in the present 
case is the all-important one of the financial results 
obtained. There is not the slightest doubt that the gas 
companies before the advent of competition were, as 
monopolists, charging more than they need do for ga», 
and were not working their undertakings on the most 
economical lines. | 

The curves we published last week concerning the gas 
company of Bristol show that in 1895, when the Bristol 
Corporation were building their electricity works, the gas 
company commenced to reduce the price of gas so as to 
prevent consumers changing over to the new illuminant. 
The curious point is that this reduction in the price 
of gas was followed by an increase in profit, At the same 
time the competition produced no change in the annual 
rate of increase in gas consumed. Following the curves 
for the Bristol Gas Company through from 1893 to 1900, 
we come to a point at which there was a rapid fall in the 
profits, which the other curves show was not due to any 
diminution in the consumption and was not checked by 
any increase in price. This fall was entirely accounted for 
by the Interference of the South African war with the coal 
market in this country. Evidently the directors of the 
gas company recognised that this was only a tem- 
porary reduction in profit, which did not warrant 
interfering with their consumers by demanding an 
increase in price. The electrical undertaking at Bristol 
suffered in the same way, so that the two competitors bore 
the increased cost of coal, while the inhabitants of Bristol 
received for a year or two their light and power at prices 
which were exceedingly favourable in view of the then fuel 
charges. The Glasgow curves for the Corporation elec- 
tricity and gas undertakings show the same drop ia profits 
about 1901. In the case of the gas undertaking, however, 
the price of gas was raised. We think that a study of the 
curves will show that the result of this increase in price 
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was to check the output of gas and to increase the elec- 


tricity sold in Glasgow. The net result, however, of the 
comparisons made between these rival undertakings in two 
of our largest towns is that the competition has been good 
for all concerned. The inhabitants of the towns are the 
chief gainers, because they have not only a choice as to 
what illuminant and what motive power they will use, but 


also can obtain either at a price considerably lower than it. 


would have been available had there been no competition. 
It is also clear that the old and mistaken idea of there 
being a Hmited amount of light or power required, so that 
what one rival obtains must mean a total loss to the other, 
. is quite fallacious. The effect of the competition has rather 
been to so increase the public demand for light that both 
the rival concerns prosper. It is quite likely that a gas 
engineer will object to this, and say it is cooking and 
heating which has saved the situation. There is, of course, 
some truth in this, as there is in the fact that the power 
supply from electric stations is now becoming more 
important than the supply of electric light. It is, how- 
ever, competition which has forced the development in 
both directions. We remember the time when one of the 
largest gas companies in London were strongly opposed to 
the use of gas-engines on their system. They said that a 
large gas-engine took so much gas that it upset the pressure 
of the supply to lighting consumers in the neighbourhood 
As a result the company refused in certain cases to supply 
gas to gas-engines, which business has since become one of 
their most remunerative departments. Our conclusion from 
comparisons extending over many years is that the com- 
petition between electricity and gas has done good to both, 
‘and has prevent that slackness in management which 
invariably follows absolute monopoly. 


CORRESPONDENCE, 


*! One man’s word is no man’s word, 
Justice needs that both be heard.” 


WATER ELECTROLYSIS, 


SIR,—Can you or any of your readers give me the name 
of a firm who manufactures a plant for the production of 
hydrogen and oxygen gases by the electrolysis of water on 
à commercial scale? I believe the apparatus is used to 
some extent on the Continent, but am not aware if io has 
yet been adopted in this country.—Yours, ete., 

F. J. H. 


PARLIAMENTARY INTELLIGENCE. 


London County Council (Electric Supply) Bill. 
(Continued. from page 673.) 


Mr. RoBERT HAMMOND was the witness under examina- 
tion when we went to press last week. On the resumption 
of tha committee's sittings on the 10th inst., witness con- 
tinued his evidence, He put in a table giving the financial 
results of authorised distributors for 1905, which showed 
that Battersea, with a capital expenditure of £216,725, a 
gross profit of £10,984, and sinking fand £4 268, had a 
surplus of £295 ; Bermondsey, with £106 669 capital, gross 
profis £4 652, and sinking fond £363, a surplus of £1.113; 
Fulham, with capital £204,324, gross profit £9,477, and 
sinking fund £3,161, a surplus of £29; Hackney, capital 
£273,897, gross profit £20,224, sinking fond £5 825, a 
surplus of £5,537; Hammersmith, capital £210 994. gross 
profit £18,815, sinking fund £5 603, surplus £5 285 ; Hamp- 
stead, capital £367 950. gross profio £354,657, sinking fund 
£15.111, surplus £9 182; Islington, capital £410,229. gross 
profit £22,818, sinking fund £6,356, surplus £4.547; 
St. Pancras, capital 
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£484,108, gross profit £35,275, 
sinking fund £7,259, surplus 213,099; Shoreditch, capital 


1906. 108 


£315,396, gross profit £17,111, sinking fund $4,504, 
surplus £2,686; Southwark, capital £82 807, gross profit 
£4,892, sinking fund £2,197, surplus £382; Stepney, 
capital $216,267, gross profit £14,850, sinking fund 
£2,276, surplus £5,845; Stoke Newington, capital £2,258, 
gross profit £447, sinking fund £71, surplus £292. In 
Poplar, upon a capital expenditure of £258,061, a gross 
profit of £8,548, after carrying £3,045 to the sinking fund 
there was a deficit on the year's operations of £1,271; and 
in Woolwich, with £221,084 capital, a gross profit cf 
£1,594 and £3,074 to sinking fund, there was a deficit of 
£8137. Among the authorities in the outer area contem- 
plated by the Bill the results were; East Ham, capital 
£117,286, gross profit £9955, sinking fund £3,573, 
surplus £2,189; Barking, capital £47,508, gross 
profit £3,040, sinking fund £1,728, surplus $114; 
Grays Thurrock, capital £19,986, gross profit £1,372, 
sinking fund £506, surplus £208; Ilford, capital 
£129,145, gross profit £9,501, sinking fund £2,615, surplus 
£2,891; Leyton, capital £146,456, gross profit £10,141, 
sinking fund £4,592, surplus £1,444; Walthamstow, 
capital £154,481, gross profit £8,986, sinking fund £3,193, 
sm p'us £2,572; Gravesend, capital £49 709, gross profit 
£2,950, sinking fund £1,253, surplus £30; Beckenbam, 
capital £76 989, gross profit £4 831, sinking fund £2,258, 
surplus $564 ; Wimbledon, eapital £136 099. gross profit 
£10,647, sinking fund £3,776, surplus £2,843; Barnes, 
capital £42 839, gross profiu £2 726. sinking fund £1,101, 
surplus £301; Ealing, capital £173,612 gross prcfit 
£11,026, sinking fund $4,685. surplus £1,507; Willesden, 
capital £91,054, gross profis £4,178, sinking fund £1,632, 
surplus £251. Ia West Ham, upon a capital expenditure 
of £3518 273, a gross profit of £20,586, with £10,180 for 
sinking fund, the year's operations showed a deficit cf 
£747, In Dartford the deficit was £1,271, the capital 
being £37,196, gross profit £598, and sinking fund 
£862. Erith showed a deficit of £800 on a capital of 
£51.478, a gross profit £1,977, and a transfer of 
£1.148 to sinking fund. In Hornsey there was also a 
deficit, the amount being £1,067, capital being £117,118, 
gross. profit £4,862, and the sinking fund £2 602. 
The witness submitted further tables giving results of 
companies’ work for 1904. From these it appeared that 
within the county the ordinary dividends ranged from 
144 per cent. in the case of the St. James’s and Pall Mall 
Electric Light Company to 3 per cent. with the London 
Electric Sopply Corporation. Ia two instances no dividend 
was realised In the counties of Kent and Surrey the 
dividends of companies varied from 34 to 7 per cent. 
Having given the growth of the demand for electrical 
energy in the area of supply since 1900, he estimated the 
requirements in 1911, with an increase of 158 890 kw., at 
273 863 kw., or an output in Board cf Trade units of 
554,038,552. Comparing the cost of generation by authorised 
distributors with the price at which he estimated the supply 
could have bsen given by the London County Council in 
1905, he calculated that upon the units generated by 
12 local authorities and 14 companies in London a saving - 
of £533177 might have been effected had the supply 
been taken from the London County Council. Similarly, 
with undertakings in the outside area, he estimated a saving 
of £44,716. | 

In cross-examination, Mr. Hammond admitted that the 
data upon which he had made the estimates were 
hypothetical. The advantages from generating at St. Neots, 
or any ovher long distance from London, would be out- 
weighed by the increased cost of the transmission, higher 
voltage, loss in transmission, and charge for way-leaves. 
Smoke-consuming appliances would be used, and the 
chimneys at Battersea would be carried at a height of 
250ft. Anticipating the displacement cf steam by electric 
power, the production of smoke in London would be 
materially reduced. The County Council wished to follow 
with electricity the many manufacturers who were trans- 
ferring their works outside the area, and their motive was 
not, as had been suggested, to get the rates back. At the 
adjourned sitting on Tuesday last, the witness submitted 
tables, which had been asked for the previous week, showing 
the comparative estimated capital cost and working 
expenses of schemes for a bulk supply of electricity of 
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85,000 kw. in and around London. Under the London 
County Council scheme for generating at Greenwich and 
Battersea the estimated capital expenditure was £3,268 055, 
and the estimate under the scheme for generating ab 
Ss, Neots was £4 844,130. Proceeding to compare working 
expenses with a inad factor of 35 per cent. on an output 
equal to 262 143 000 units per annum, he said that the 
total was £504,548 as the working exp»nses under the 
London Coanty Council scheme and £609,008 under 
the Ss. Neots scheme, 

Ia auswer to questions from the committee, the witness 
said the outside area would be most useful as giving a 
larger load and more diversity. The objsctions to a system 


of generation at the pits mouth were, first, the expense, 


and, secondly, the untrustworthiness of an overhead 
system in dealing with a quantity of electricity very much 
larger than anything contemplated before. He considered 
underground transmission for such a distance to be out of 
the question. Mex 

Mr. J. F. C. SNELL, who for 10 years acted as chief 
electrical engineer to the S inderland tramway system, and 
who had experience in St Pancras and other parts of 
. London, also gave evidence in support of the Bill. 

The financial aspect of the scheme was considered at 
Wednesday’s sitting of the committee. | 

Mr. H E HAWARD, comptroller of the Council, drew 
attention to the fact that the total capital now estimated 
was about 24 millions, as against the earlier estimate. of 
54 millions. As the Council were already in possession of 
a generating station at Greenwich, they were in an 
excellent position to proceed with such a scheme. The 
saving that would be effected by the raising of capital by 
the Council rather than by a company would be not less 
than 3 per cent., or £75 000 à year. He did not think the 
scheme wonld be self-supporting during the early years. 

The CHAIRMAN here interfered with an intimation that 
the Treasury had felt it necessary to intervene in regard to 
one of the financial provisions of the Bill; Clause 42, which 
gave powers to apply borrowed money in payment of 
interest, was without precedent, and had been condemned 
by the Select Committee on the Repsyment of Loans. 
The Lords of the Treasury, therefore, considered that the 
application of the principle in the present case ought not 
to be permitted unless exceptional grounds could be shown: 

Mr. W.E HARPER, statistical officer to the London County 
Council, supported the inclusion of the outside area, on 
the ground that the interests of the population were London 
Interests, and that the industries were London industries, 
gradaally going out from London. — . 

The witness was still under examination when we went 
to press, 


London Outer Circle Railway. 


Oa Tuesday last a Select Committee of the House of 
Commons, presided over by Sir George Doughty, com 


menced the consideration of the London Outer Clirele Rail- 


vav Bill, by which it is proposed to constract a railway 


from Feltham viá Southall, Wembley, Hendon, Finchley, 


Tottenham. Edmonton, Walthamstow, Wanstead, and Ilford 
to West Ham. Amongst the numerous opponents were 


the London and North-Western Railway and the North 


London Railway, the Great Western Railway Company, 
the Great Eastern Railway Company, the Midiand Rlway 
Company, the Metropolitan District Railway, the Great 
Northern Railway, the London, Tilbury, and Southend 


Railway, the Great Central Railway Company, and a 


number of local gas companies, local authorities, and 
private persons. 


Mr. Cripps, K C., for the promoters, said the proposal 


was for a railway of 32} wiles, which would go through a 


rapidly developing suoarban district, and the capital 
involved was £6 000000—namely, £4 500.000 in shares 
and £1 500 000 in debenture stock. The ordinary time for 
comple:ton was set down in the Bl as five years, and 
power was taken to work by electricity under tha single. 
phase system. S.fficient captral was estimated (£500,000) 
. to set up generating plant, bat electrical energy might bs 


obtained from some of the large sources of supply. The 


estimate for actual construction was £3 520 000, not 
Including equipment, but merely for land and construc- 


tion, land being something over £1,000,000. Counsel 


said the line would start at Feltham with a juno- 
tion with the London and South-Western Railway, 
and that railway would have running powers . over the 
lino. At Southall a janctlon would be made with the 
Great Western Railway, and at Northholt a junction would 


be made with the new joint line of the Great Western and 


Great Central Railways which ran ont to High Wycombe, 
Immediately beyond a janction would be made with the 
Metropolitan District Railway, and near Wembley with 


the Great Central Railway. Just beyond there there 


would be a junction with the London and North-Western 
Railway. Between Wembley and Kingsbury the line could 
be joined up with the jxint line of the Metropolitan Rall- 
way and the Great Central Railway, which ran out to 
Aylesbury. Near Hendon there would bea janetion with 
the Midland Railway, This would give the Midland Com- 
pany direct communication with the docks. Near Finchley 
and also in the Friern Barnet district there would be 
janetions with the Great Northern Railway, and near 
Tottenham they could join up with the Great Eastern 
Railwav’s Cambridge line. 

Sir J. WOLFE BARRY, whose firm wera acting as engl- 
neers for the line, gave evidence in support of counsel’s 
opening statement. 

Mr. J S. CONACHER, late general manager of the North 
British Railway, gave evidence in favour of the scheme, 
which he considered admirable. He estimated a return 
of 4 per cent. on the capital expenditure of the present 
scheme. 

Sir RALPH LITTLER, K.C., on behalf of the London and 
North-Western Railway, contended that there was no traffic 
to justify the scheme, stating that one could walk from 
Feltham to Hounslow without meeting more than an 
occasional pedestrian. 


The North-West London Railway Bill. 


Mr. Ricketts presided over a committee of the House of 
Commons which on Wednesday, the 9th inst, resumed 
consideration of the Biil asking for an extension of time 
for the construction of the authorised tube railway from 
Cricklewood to the Marble Arch. and for powers to extend 
the line from the Marble Arch via Hyde Park to Victoria, 

Mr. W. L MADGEN, director of the Brush Electrical 
Engineering Company, promoters of the Bill, stated that 
the railway from Cricklewood to Victoria was just under 
six miles long, and the distance would be covered in about 
17 minutes, The average fare to ba charged would be 2d, 
per passenger. The figures placed before him 48 to the 


probable number of passengers to be carried convinced him . 


that the line would pay. If the Bill were passed he 
thought the Brush Company would be disposed to invest 
£100,000 in support of the scheme, and, through their 
friends, he did not think there would be any difficulty in 
raising the whole of the, roughly speaking, £3,000.000 
e:pltal. Tbere was no agreement that, in consideration of 
subseribing £100,000, the Brush Company should get the 
order for the plant. They had persevered in this pr: j3ob 
from the beginning, and he thought they had a right to 
the contract. If they did not get it, he thought the 
company would have to reconsider their position as to the 
£100,000. | 

Ia cross examination, he sald they would require to carry 
36 millions of passengers at the 2d. rate to pay 5 per cent. 
on the capital all round. At the present time the Board 
of the railway company consisted entirely of nominees of 
the Brush Electrical Engineering Company. By this Bill 
it was intended to revive and extend the powers of acquiring 
the land which expired last year, and without which they 
could not go on. with their scheme, Evidence was then 
given as to the financial prospects of the undertaking. 

Oa Thursday, the 10th inst., the CHAIRMAN intimated that 
the committees had carefully considered the question of 
finance, and were preparei to give the fullest weight to 
the evidence that had been called in relation to it. They 
inter dad, if they passed the Bill, to impose a limis of time 
within which the railway should be commenced and the 
capital substantially raised. They also desired that the 


. $100,000 which the Brush Electrical Engineering Company 


had undertaken to subseribe to the undertaking should, in 
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some way or another, be a matter of fixed contract, and 
that if the company secured the order for the plant it 
should be on terms considered fair and equitable by an 
independent referee or arbitrator. Further evidence was 
then heard in support of the Bill. 

On the 11th inst, Mr. W. FORBES, general manager of 
the London, Brighton, and South Coaat Railway, expressed 
the opinion that the proposed railway would be a great 
public convenience, and that the scheme was a moat 
excellent one. The promoters, he believed, wanted access 
to the forecourt of the Brighton and South Coast station 
at Victoria and to the subway which connected that rail- 
way with the District Railway. He thonght that was a 
very desirable thing, and the Brighton Company would 
be prepared, subject to engineering details, which would 
form the subject of negotiation, to give the promoters 
every possible access. l 

Sir BENJAMIN BAKER, engineer to the North-West London 
. Railway Company, was examined on questions of construc- 
tlon and as to the proposed exchange stations, 

On Tuesday Sir Dovaras Fox, for the railway, expressed 
the opinion that the scheme, as amended by the extension 
to Vietoria, furnished the most important north and south 
connection, not already completely authorised, which could 
be proposed in the Metropolis. He thoroughly agreed with 
the policy which had been adopted of lowering the levels 
between Hyde Park-corner and Victoria so as to keep the 
tubes well within the London clay. Dealing with the 
petition of the Dake of Northumberland and others against 
the Bill, he said he was in favour of placing the tubes as 
near as possible to the eastern side of Grosvenor-place 
and Grosvenor-gardens. He regarded the proposal of 
the promoters of the Hammersmith, City, and North- 
East London Railway that there should be a physical 
junction with the North-West London Railway at Marble 
Arch as most objectionable. It would be fatal to the running 
of à two or three minutes’ service, and he should resist the 
making of such a junction to the utmost. 

Colonel YORKE, inspecting officer of railways under the 
Board of Trade, said the Board were satisfied with the 
provisions for public safety on tube railways at ab present 
existed. 

Mr. S. SELLON estimated that the proposed railway 
would carry 10,000,000 passengers per annum at a through 
fare of 3d., 16,000,000 at 2d., and 10,000,000 at ld. 
Taking in half a mile on each side of the line, the popula- 
tion was 259,000. Calculated in the same way, the 
population along the Central London Railway was 166,000. 
The revenue of the new railway would be £300,000 per 
annum. 


London County Council (Tramways and 
Improvements) Bill. 


The committee of the House of Commons of which Sir 
Lewis Melver is chairman gave their decision on Thursday, 
the 10th inst., on the London County Council (Tramways 
aud Improvements) Bill and the Middlesex County Council 
(Tramways) Bill, which had been under consideration for 
some days. The scheme of the London County Council 
proposed the construction of tramways over Westminster 


Bridge, along the Embankment, and over Blackfriars 


Bridge, and, in the two Bills, the joint construction of a 
tramway from Cricklewood to the Marble Arch, wd 
Edgware-road. 

T'he CHAIRMAN announced that the committee found the 
preamble of the London County Council Bill proved, 
except so far as it related to the proposed tramway along 
the Edgware-road. The Bill of the Middlesex County 
Council must fail with that decision, and they declared 
the preamble of that Bill not proved. They also struck 
out of the London County Council B:il Clause 37, under 
which powers were sought to lay temporary tracks during 
the reconstruction of tramways with rails projecting above 
the surface of the road. A proposal to construct a tramway 
from High-street, Clapham, along the north side of Cedars- 
road, connecting there with the Wandsworth-road, Lavender- 
hill, and Quaeen’s-road services, was passed on condition that 
the new line should not be open until the systems with 
which it would connect were electrified. 

In regard to the tramway on the Embankment, the pro- 


posal of the County Council was amended so as to provide — 
that, pending the widening of Blackfriars Bridge, the 
terminus must be at a point opposite J shn Carpenter-street, 
The committee also imposed upon the County Council the 
obligation to widen the roadway of Westminster. Bridge by 
throwing into it 2ft. of the footway on each side before the 
tramway was carried over the bridge. A clause was inserted 
empowering the Commissioner of she Metropolitan Police 
and the Chief Constable of the City Police to direct and 
control the tramway traffic over Westminster Bridge and 
Blackfriars Bridge respectively on the occasion of State 
ceremonials and on other special occasions, The period for 
the construction of the overbridge tramways was reduced 
from seven, as proposed in the County Council Bill, to five 
years, £o as to coincide with the period taken by the City 
Corporation for the widening of Blackfriars Bridge.. 

The Bill was ordered to be reported to the House for 
third reading. 


North-East London Railway Bill. 


Before a Select Committee of the House of Commons on 
Unopposed Bills (under the chairmanship of Mr. Emmott), 
on Friday, the 11tb, the North-East London Railway Bill, 
which seeks to confer further powers upon the company 
authorised, under an Act passed last session, to construct 
a rallway, partly in tube and partly in the open, from the 
Monument to Waltbam Abbey, was considered. | 

Sir DouarAs Fox, engineer to the company, stated that. 
the original capital of the company was £3,000,000, with - 
the usual one-third borrowing powers. They sought by- 
this Bill to raise an additional £535 000 in share and loan 
capital for purposes not contemplated by the Act of 1905. 
One of these purposes: was the acquisition of additional 
land for a further station in the City at Gresham House, 
and another was the provision of additional rolling-stock, 
to the extent of about £130,000, to enable the company 
to increase the service from a three to a two minutes’ 
service. | 

The committee declared the preamble proved, and ordered 
the Bill to be reported for third reading. 


Edinburgh Corporation Bill. 


The Edinburgh Corporation Bill came before the Police © 
and Sanitary Committee of the House of Commons. last 
week, Mr. J. W.. Wilson in the chair. The Bill seeks, 
among other things, to authorise the Corporation to make 
additional tramways and convert existing tramways into 
electrical traction, to make additional new wo:ks, to borrow 
money,ete, The Edinburgh and District Tramway Company 


were the chief opponents of the Bill. 


Mr. PEMBROKE STEPHENS, in opening the case for the 
promoters, said the Corporation were the owners of all the 
tramways in the city, with the exception of two small 
portions, which were subject to the rules of purchase by 
the Corporation. With the exception of an old horse 
tramway, all the existing tramways were cable, and the 
time was approaching when the horse tramway must be 
done away with, or relaid and modernised. By the 
proposals of the Bill the Corporation desired to cable or 
electrify the extensions, as might be found convenient, — 
The tramways were, on public grounds, strongly desired 
by the Edinburgh people. Under the agreement the 
Corporation were empowered from time to time to con- 
struct such other tramways, either in addition or in pro- 
longation of the existing tramways, as they might think 
expedient. But he understood the company were objecting 
to new tramways. extensions, or anything. 

Mr. BALFOUR BROWNE (on behalf of the tramway com- 
pany) said: With regard to the Gilmore-place horse tramway, 
that is a question of argument on the agreement ; but with 
regard to the Broughton tramways, I think that will bea 
question of evidence. The Corporation have a perfect 
right to propose to work the tramway by electricity, but 
the committee must consider under the circumstances 
whether electricity is the right motive power for them, 
and the committee can only give consent if electricity will 
be a convenient thing for the public, seeing it connects with 
a cable system. - i NEC MS 

After argument the committee came to the conclusion 
that the Gilmore-place horse section should be laid with cable. 
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With regard to the Broughton-street and Canonmills 
extension—which refers to the two proposed new lines of 
tramway in the Broughton district—one being from York- 
place, down Broughton and along Claremont-street to 
Pilrig, and the other from Bellevue to Canonmills Bridge, 
Lord Provost Sir ROBERT CRANSTON stated that the new 
line would come up to Leith tramways, over one-half of 
which the Edinburgh Corporation had a right of purchase. 
The electrification of this line would be a great advantage 
to the Corporation, Some talk had taken place between 
the two burghs as to the extensions and electrification, but 
no definite conclusion had been come to. There would 
almost immediately be developments in electric traction at 
Joppa, and from Dalkeith to Liberton. 

Prof. Sir A. KENNEDY, consulting electrical engineer to 
the city of Edinburgh, gave evidence in support of the 
Corporation. He said it would be quite possible to have 
the new section connected with the Leith tramways. 
Electric rolling-stock cost more than in the cable system. 

The CHAIRMAN, after consultation, stated that the com- 
mittee felt that when a great Corporation like Edinburgh 
came to them and said these lines of tramway, which they 
proposed themselves to construct, were necessary they 
should accept it, and, as he had indicated, the committee 
would pass this part of the Bill. The committee were not 
responsible for the agreement, nor was Parliament respon- 
sible for the arrangements between the company and the 
Corporation. He presumed there were advantages or dis- 
advantages which had been thoroughly weighed as regarded 
rolling -stock and other particulars, In which a certain 
amount of risk was taken. They could not go into the 
details of such an agreement, but they had felt that they 
should inquire how far the proposals of the Corporation 
prejudiced the company ; and when they were informed 
that the cost of the working would not be more, that the 
cost of rolling -stock would not be more, although a few 
more cars might have to be bought, and when they saw 
that the 7 per cent. on the capital expenditure would be 
positively less in the electrical system than in the cable 
system, they said there was no case for rejecting the clause. 

The new extensions were accordingly passed, the Cor- 
poration having power to electrify the routes, 


West Yorkshire Tramways Bill. 


The West Yorkshire Tramways Bul was last week 
disposed of by the Private Bill Committee of the House 
of Lords over which the Earl of Lauderdale presided. After 
several amendments had been made, including the addition 
of a new clause relating to running powers between Hadders- 
field avd Halifax, the measure was passed through the 
committee stage and ordered to be reported for third 
reading. | | 


THE REGULATION OF THE PRESSURE OF 
DISCHARGE OF LIGHTING BATTERIES.* 
BY ERNEST P. HOLLIS AND E R, ALEXANDER, STUDENTS 


In a battery under discharge the pressure does not remain 
constant, but diminishes with the length of the discharge, and, 
therefore, it is necessary to provide some means of regulating 
the pressure of the supply to the system, ‘There are two 
methods of doing this: (1) by means of a booster running in 
series with the battery ; (2) by the use of additional cells and a 
regulating switch for cutting them in and out. Of these two 
methodsthe former seems to be in this countrygenerally adopted. 
We do not think that this is due to any special advantage of the 
former, but because the latter case has not had a sufficient and 
fair consideration as regards capital coat. 

1. The Booster Method.—In this method the apparatus 
required consists of (a) a battery whose cells have such a 
capacity that they will give throughout the time of discharge a 
current greater than that required io be delivered to the system 
by an amount equal to the current required to drive the booster 
motor and supply the required boost to the discharge ; (b) a 
booster capable of taking the maximum required discharge of 
the battery and giving to it a correspondingly sufficient boost 
right up to the end of such time as the battery is designed to 
give the discharge. | 

2. The Regulating Cell Method.—In this method the follow- 
ing apparatus is required : (a) a battery with a number of cells 

* Paper read before the Newcastle Local Section of the Institution of 
Hlectrical Engineers on May 14, 1906. Pugh 


to give the required voltage at no load + a number of extra 
cells for regulating purposes ; (b) a booster capable of charging 
the battery at its maximum charging rate; (c) a battery- 
regulating switch suitable for the discharge of the battery. 

The above two methods can now be considered and com- 
ared. 
à The Balteries.— When the question is being discussed of 
whether itis better to use regulating cells or booster control, 
the invariable argument advanced against the former method is, 
** Yes, but look at the great cost of the extra regulating cells 
against which you have nothing to balance in the booster- 
controlled battery." Mr. Patchell, in the discussion on Mr. 
Highfield's paper on his reversible booster before the Institution 
of Electrical Engineers, May 9, 1901, said: ''Supposing 60 
cells are required to work a 100-volt circuit, 50 will do just as 
well if you have a booster, and in big cells you will find that 
the saving of the cost of the extra 10 cells very far outweighs 
the cost of the booster and the small switchboard required to 
work it, so that ib is a far cheaper method in prime cost. If 
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Fra, 1,—Fall of Pressure of Cell under Two-hour Discharge. 
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you are discussing battery maintenance, you have only to 
discuss maintenance on 50 cells instead of 60, and there you 
get another score, so that the saving is a cumulative one." 
One of the chief reasons for writing this paper is to combat 
these statements. There is something to balance against the 
extra cost of the regulating cells, and if a booster control is 
used, the cost of the extra cells is not saved. We propose to 
show that whichever method is used the cost of the battery is 
practically the same. The next portion of this paper is devoted 
to the discussion of these points. 

In Fig. 1 is shown the fall of voltage of a cell under a two- 
hour discharge. Of course, the difference in voltage of the cell 
at no load and at any time during the discharge has to be 
supplied by the booster, or by the regulating cells. Now, let 
us consider the discharge of a battery under booster control. 
le consists of two parts—a part sopplied to the system and à 
parb to drive the booster motor and supply the required boost. 
Let us assume that the supply to the system is constant. In 
Fig. 2 is shown the current-discharge curve of a battery. The 
part delivered to the system is represented at any time by the 
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FIG. 2.—Discharge Curve of Battery. 


amplitude of the line E F and the parb driving the booster 
motor by the curve BC. Adding these two currents together 

we obtain the total output of the battery represented by- 
G H. Thus the total ampere-hours delivered to the system 

is represented by the area A E F D, and the total ampere- 

hours given out by the battery is represented by the area 

AGH D. Then it will be seen that the ratio of these two 

AEFD 
AGHD 
the availabtiity coefficient of the battery, and only this fraction 

of the total output of the battery is available for the system. 

Thus, if we have a battery discharged through a booster, the net 

output of the c mbination is considerably less than the output of 

the battery alone, and we must reduce the rated capacity of the 
battery by the above fraction, in order to obtain the true rating . 
of ‘he combination, 

This statement can be more definitely expressed mathe- 
matically. Let us consider a battery whose normal no-load 
voltage is E, and at any period during its discharge let its 
voltage be V. Let C = the current taken by the system and 


areas—1.¢., —gives us a fraction which can be called 
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system, we shall require, with a regulating cell method, *a 

number of cells, each of 1,680 ampere-hours capacity, but if we - 
use a booster-control method we shall require a less number of 

cells, but of a 2,000 ampere-hour capacity, or an increase in ~ 
capacity of about-19 1 per cent. The above values are plotted — 
out in Fig, 4, giving us a similar curve to Fig. 2. except that . 
here the battery discharge is constant and in Fig. 2 the system 


C,—the current given out by the battery. Then the current 
taken by the motor=C,—C, the boost in volts given by the 
arr" ES — V, and the watts given out by the booster 
= 0 — è 

Let n= the efficiency of the booster set over all. Then the 
watts taken in by the motor : 


= Co (E — V) 
=—+____* current was kept constant, | 
4 Having obtained the sizes of the cells to be used in each case, - 
and the current taken by the booster motor we can how determine how many cells will be required. If the 
(E-V) booster-control method be used, the number of cells required 
T will be equal to the ’bus-bar voltage divided by the voltage of 
—0,- C. the cell at no load, or 315 = 255 cells. If the regulating cell - 
«9 Co (E - V) : method be used, the number of cells in the main battery will be 
Topp a 2? E ERETTE. the same as in the previous ca8é—+.e., 253 cells. We have now 
Q . E-V to calculate the number of regulators. 
and —— c 1 ——M s o ə * o a (2) ; 
C, nE 


| € ---E-V-- ig - -= -V-- > 
These results will help us to determine accurately the true net | 
capacity of the battery and booster. | | 

It is obvious that, in order to secure a constant voltage 
discharge to the system for a given time, we must have a | 
battery which will give a number of ampere-hours, represented 
by the shaded area in Fig. 2, over and above those required to . 
be delivered to the system, or we must supply a number of 
additional cells for regulating purposes. The former method 
requires the size of each individual cell to be increased, and the 
latter the number of cells to be increased. The question now 
arises, which will be the cheaper, the increased capacity of each 
cell or the increased number of cells? "This question we will 
fally deal with later on. 

Before proceeding further, we should like to point out thab 
the above two equations.provide for every electrical engineer a 
means of determining what the capacity of his battery should 
be to give a required discharge to a system through a booster. 
All that is required to do this is the efficiency curve of the 
booster and a discharge curve of a cell, and by plotting out a 
curve as in Fig, 2, determining the values from the equations 
we have given, he can easily determine the size of the cell 
necessary. 

The next point to discuss is the most important one—i.e., 
which of the batteries used in the two cases will be the 
cheaper. By far the best and most conclusive method is to 
take a concrete case. Let us take a 2,000 ampere-hour battery 
900 volts, which will give 1,000 amperes for two hours, and let 
this battery be discharged through a booster at a constant rate 
of 1,000 amperes. The table given below has been calculated 
out for this battery. The volts per cell at various times have 
been taken from the curve already given. The boost per cell 
required is, of course, the difference between the no-load volts 
(which are taken as 2°15) and the voltages at these times. The 
maximum boost per cell will be required at the end of discharge, 
and then the booster will be working at full load, so that the 
percentage of full load on the booster can be calculated on this 
basis. We have given this percentage of full load on the 
booster merely as a criterion of the efficiency, and the efficiencies 
of both motor and booster have been given to show the method 
of estimating the over-all efficiency. These efficiencies have been 
taken from the curves of 150-kw. machines. The motor currents 
have been calculated from the equations given above, and the 
system current is the battery current, 1,000 amperes, minus 
the motor current. 
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At the end of discharge the main battery will be down to . 
1°815 volts per cell, or a total voltage of 422:9. The number of 
regulators must, therefore, be such as to give at the end of 
discharge a voltage of 77:1. Now, as the battery is being dis- 
charged a number of regulators are cut in immediately to com- 
pensate for the drop of pressure across the battery, and the 
others are cut in a few at a time, as the discharge proceeds, and 
shortly before the end of discharge the last regulator is cut in. 
Tt follows that all the regulators will not be right down to the 
pressure of the main battery, but some of them will be less 
discharged than the others, and will therefore have a higher 
voltage. If you refer to the table given, you will see that at 
the commencement of discharge there is a,drop_per cell of ‘215. 
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0min. | 1'915 | '285 , 70 | '859 | :879 ‘755 | 144 856 
45min, | 1'900 | ‘250 | 74 | ‘865 | :885 ‘766 | 152 848 
lhour| 1 890 | 260 | 78 | '869 | ‘889 "15 | 151 843 
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Zhours| 1:815 | ‘335 ; 100 | 882 | ‘90 “794 | 195 805 
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volts, or a total of 50'1 volts, and to compensate for this we 
50i 
| 1:935 
with the main battery 500 volts. Now, the rest of the regu: 
lators will be cut in one after the other, and at the end of the 
discharge will have a slightly higher voltage than the rest of the 
cells, If you look at the voltage discharge curve of the cell 
given in Fig. 1, it will be seen that it is very nearly a straight 
line, and we shall make a very close approximation if we take 
the voltage of the rest of the regulators as the mean between 
the commencing and final pressure. This is 1:875 volts. By 
supplying the previous 26 regulators we have accounted for 
501 volts, which leaves us 77:1 ~ 50°1 27 volts. "The 
number of regulators required other than those switched.in 
immediately the discharge is put on to the battery will be 


must awitch in immediately = 26 cells, which gives us 


By taking the averages of the last two columns we obtain 
the following resulta : | | 

Average current discharge from battery =1,000 amperes. 

Average current taken by the system —840 amperes. 

Average current taken by the motor —160 amperes. 

Rated capacity of the battery =2,000 ampere-hours. 

Rated capacity of battery + booster =1,680 ampere-hours. 


r LÀ E Li a : wi 1 680 
Availabilit ff t of battery = 2 — ='84, 
y coeflicien n | ery 5000 
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Therefore, if we require a 1,680 ampere-hour supply to the 
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27 
1:875 
26-4-14:4—40:4, say 42. This makes the total number of cells 
in the battery, 275. 

We can now sum up the batteries in the two cases. With 
the booster control we shall require 233 cells, each of 2.000 ampere- 
hours capacity ; and with the regulating cells, 275 cells, each of 
1,680 ampere-hours capacity. 


(To be continued.) 


—14:4, The total number of regulators required will be 


IN HOW SMALL A TOWN IS IT POSSIBLE TO 
SUCCESSFULLY OPERATE AN ELECTRIC 
LIGHTING PLANT ?* 


BY R, B, FORSTER, ASSOCIATE MEMBER 


Some time ago our honorary secretary asked me if I would 
read you a paper to-night, when I informed him that my time 
was so taken up that I could only prepare a short one. He 
replied, ** The shorter the better; it will leave more time for 
the discussion." So if I have defrauded you in any way by the 
shortness of this paper, it is (to use an American expression) 
‘up to you” and our honorary secretary to add the missing 
sheets in the form of a lengthy discussion. 

About two years ago I heard a gentleman state at one of our 
meetings in this room ‘‘that it was not possible to operate an 
electric lighting plant successfally in a town of less than 5,000 
inhabitants.” I do not, however, intend to bring forward a 
series of arguments against this statement; it will, I think, be 
more to the point if I describe to you a small plant which has 
been for some time, and is at present, successfully operated in a 
town of 800 inhabitants, in competition with a gas company. 
The plant referred to is that of the village of Western Springs, 
Illinois (about 17 miles west of Chicago). There are plants 
successfully operated in American towns smaller than this, but 
as I have no authentic information regarding them I must 
confine my remarks to this particular one. 

The conditions under which it is worked are by no means 
ideal, as the power-house is situated some distance from the 


railroad. This, of course, necessitates hauling all the coal, | 


and, owing to the high prize paid for labour, it adds consider- 
ably to the cost of the fuel. There are three horizontal tubular 
boilers—one 6ft. by 12ft. and two 4ft. 6in. by 12ft. The large 
one is worked at a pressure of 100lb. to the square inch, and 
the two smaller ones at a pressure of 80lb. to the square inch, 
only the large one or the two smaller ones being worked at 
the same time. The engine is a 100-h.p. simple *'Ideal" 
with piston valves, and runs at 300 r.p.m. It is belt- 
coupled to a 1,000-volt, 60-kw., two-phase S.K.C. dynamo ; 
the field current being supplied by a 1l-kw. exciter driven by 
a belt off the dynamo shaft. Mounted on the dynamo are two 
adjustable rheostats, one in each phase. From the dynamo the 
two phases are brought separately to a high-tension switchboard, 
where they are connected through two double-pole switches to 
two seta of mains, The switchboard is very simple, and consists 
of only two double-pole double-fused switches, two S&.K.C. 
ammeters, one S.K.C. voltmeter, and one S.K.C. ground 
detector for test purposes. 

The outside work is carried out on the usual American plan— 
viz., overhead bare conductors strung on wooden poles. There 
are, as already stated, two pairs of mains, one pair connected 
to each phase of the dynamo. One pair is used for private 
lighting, and the other for street-lighting, the line voltage in 
each case being transformed from 1,000 volts to 110 volts b 
means of transformers fixed on the poles. Oa the street-lighting 
mains there are 100 32 c.p. lamps and six Jandus arc lam ps. 
In nearly all cases the lamps are suspended over the middle of 
the street. This is accomplished by putting a wooden pole on 
each side of the street (ur in the case uf a crossing, at opposite 
corners) and a'ringing two parallel wires from ona to the 
other, which act as suspension wires for the lamp. There 
is also a means for sliding the lamps up to one pole for renewals 
and repairs. This system not only gets rid of the shadow 
difficulty, but it also throws the greatest possible amount of 
light on the street, for in the case of lights placed on the side 
of a thoroughfare practically half the illumination goes to 
waste, 

For private lighting, two insulation-covered wires are strung 
from the secondary of a transformer to the attic of the house, 
where they are brought through the wall in two porcelain tubes 
to the main switch. Jbe methods of wiring the houses 
usually adopted are ‘‘cleat wiring," or ‘‘ concealed wiring 
by means of porcelain tubes.” Cleat wiring, although not 
much used in this country, makes a very good job if 
properly installed. The chief objection to it is its supposed 
unsightly appearance. This, however, is reduced to a minimum 
if the first and last pairs of cleats are put in first ; then pull 
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the wires tight; and, lastly, put in the intermediate cleats. 
By this means all the cleats are brought into ling, When a 
finished building is to be wired, either this system or wood 
casing ought to be used. Cleat wiring has, however, the advan 
tages of being more accessible and being very much cheaper, 
and as the wires are exposed there is less heating. Where the 
cleats are not seen, wire nails with leather washers may be used 
in place of screws. When the installation is to be carried out 
in a building during construction, the joists are bored with a 
corner brace, porcelain tubes are slipped in, and the wires are 
strung through these, tappings being taken off for the lights 
and switches. Usually the lamp socket switchi s used ; this, 
of course, obviates a good deal of wiring. The tappings are 
brought down to the light through two porcelain tubes placed 
in a piece of bridging. If a separate switch is required, 
tappings are taken off the main wires and brought along two 
adjacent joists by means of single-wire cleats, and thence to the 
switch. These cleats are usually made by breaking in two an 
ordinary two-wire cleat. In this system the wires can be kept 
a good distance apart throughout their entire length, and only 
coming in contact with the porcelain tubes, the insulation 
resistance is as perfect as possible. In addition to being a good 
job electrically, it is good mechanically, as with ordinary care it 
is almost impossible for wires of opposite polarlty to touch. It 
has another advantage—namely, cheapness. 

The load on the street mains is 134 amperes all the year 
round. On the private lighting mains there are 80 consumers, 
which give a summer load of about 12 amperes and a winter 
load of 15 amperes. In summer the engine is run for about 
seven hours per day, and in winter about 12 hours per day. 

In addition to the electric lighting plant, there are two direct- 


| connected Blake pumping engines for pumping water from the 


springs in the vicinity to the water-tower which suppliesthe village 
with water. Each pump is capable of delivering 45,400 gallons 
of water to the tower per hour, but as only 177,000 gsllons are 
required per day, it is only necessary to run one pump for five 
hours per day. 

As regards the working expenses and receipts, I found it very 
difficult to obtain figures, but I have it on good authority that 
for the last year the total expenses were 6,000dol, and the 
total receipts 6,746dol. This only shows a profit of 7461ol., 
but it must be taken into consideration that the plant supplied 
light to the village as well. The price charged to the consumers 
was 10 cents per kilowatt-hour. 

In operating a plant in a town of this size, the most impor- 


| tant considerations are to produce the current cheaply, to 


distribute it cheaply, and for the consumer to be able to use it 
cheaply. One of the chief drawbacks to the use of electric 
light in private houses is the cost of installation, and if we had 
a cheaper method of wiring them we would find electricity more 
universally used for illuminating purposes. 


———— ee 


TRADE NOTICES AND NOVELTIES. 


Knife Switches. 


The accompanying illustrations show some quick-break knife 
Switches of the ‘‘ Butler” type manufactured by Messrs. A. 


" Butler" Type Knife Switches, 


Reyrolle and Co., Limited, at Hebburn-on-Tyne. These switches 
are designed to meet the demand for a cheap form for use on 
small switchboards, etc. Although the cost is low, the parts 
are strongly made and well put together. Our readers may be 
reminded here that Messrs. Reyrolle and Co. retain a shop ab 
8, Howland-mews West, Fitzcoy-square, London, W., where 
they not only keep a stock of starters, etc., but also a staff of 
experienced workmen available for the erection of switch- 
boards, or to undertake general engineering work and repairs. 
Such work would come under the personal supervision of Mr. 
Butler, the firm's London manager. Having regard to the 
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great convenience which they offer to Messrs. Reyrolle’s 
London clientéle, these facts can hardly be too well known. 
GEC. Progress, 


Particulars of the improved pattern main cut-out (Fig. 1) for 
circuits up to 250 volts are included in the progress sheet issued 


Fic, 1.—Improved Pattern Main Cut-cut. 


by the General Electric Company for last month. The fuse 
chamber of this cut-out is fitted into a well-designed cast-iron 
case with a hinged lid having a glass front immediately over 
the fuse chamber to facilitate examination. Our illustration 
Fig. 2 is reproduced from.the same sheet, and represents the 
firm's **Colonial" magneto telephone set for bridging work 


Wow 


tos 


Fig. 2.—The *' Colonial " Magneto Telephone Set. 
and long-distance lines, being specially designed for use in hot 


climates. i 
Electrie Tell-Tale. 


Portable Accumulators, Limited, 141, Much Park-street, 
Coventry, have called our attention to a novelty they are intro- 
ducing in the way cf an electric tell-tale. This ingenious yet 
simple device, when used in conjunction with an accumulator and 
an electric tail lamp on a motorcar, Instantly notifies the extinc- 
tion of the lamp by ringing an electric bell fixed to the dash- 
board. As this bell is actuated by a separate dry battery con» 
tained in the device itself, and does not depend on the current 
supplied by the accumulator, the ringing of the alarm is 
absolutely assured, irrespective of the nature of the inter- 
ruption. 


INTELLIGENCE. 


ES 


TRADE UNION RIGHTS. 


Tte House cf Lords, consisting of tte Lod Chancellor and Lords 
Macnaghten, Davey. James of Hereford, Robertson, and Atkinson, 
gave jacgment on Monday in the case of the Denaty and Cadeby Main 
Colliers © Yorkshire Miners’ Association, The j idgment is of great 
importance t» emplcyers «f labour, 

The company, which employed some 4 000 t» 5,000 men at irs 
collieries, saed the union for illegally payi.g away the funda of the 
union in contravention to its ru es, for wrongfally and malicicusly 
inducing workmen to break their contract cf service and to carry on a 
strike, Ia defence, the union pleaded that the various acts complaired 
of were done by the branch cfficia!s and others without their authority 
or sanction, At the trial before Mr. Justice Lawrence certain ques- 
tions were left to the jury, and upon their arswers the learned judge 
entered judgment for the coalowners, and directed an inquiry as to the 
lo: they had rustained from tke closirg for a cons derabie time of its 
mines, The Court of Appeal (the Master of the Rolls dissenting) 
held that the company had no cause of action on the facts proved 
against the union iteelf, its remedy, if any, being against the men 
and branch officials, and they accordingly set aside the verdict and 
jadgment and entered judgment instead for the union, From that 
decision the compar y appealed and asked that the jadgment entered 
at the trial should be restored with costs, 7 

The Lorp CHANCELLOR, in moviog that the appeal shculd be 
dismissed, said if they were to upkold the suggestion that the strike 
must have been irjunoted by the ceatral committee of the Yorkshire 
Miners’ Association they would be acting on mere imsgination, He 
could not ssy that there was any evidence that those who had 
procured the men to strike were acting as tke sgents of the as ciation, 
or that the association had at any time ratified their proceedings, As 
to the charge that the central council granted strike pay sgainst the 
rules of the assceiation, that was certainly true, and that fact was 
established in a previous case—Hawden v Yorkshire Miners’ 
Association— decided ia their Lordship» House last year. Ia that 
case tL e association was restrained at the instarcs of one of its members 
from applying its funds to stnke pay upon the ground that such 
payments were nct authorised by the rules, He failed t» see, there- 
fore, how that could confer upon the compsny any ground of 
action which otherwise it would not have prssessed. The 
wrong committed by the central council was  egainst its 
own members in thus distributing the funds; not sgainst the 
emplcyers, who had no interest in the funda at all. Had «ven the 
rules permitted ib, the granting cf strike pay would have given the 
company no cause of action, It seemed, indeed, a ncvel argument 
that the company cculd acquire a right of action sgainst the associa- 
tion itself from the fact that the paying of this strike pay was a 
breach of trust by the persons against whom the company brought 
the action, when the company had no concern in how the furds from 
which the strike psy was made were administered, Ee was of opinion 
that no cause of action had been cstablished sgainet the association. 
The case against the other defendants stood substantially upon the 
same foctipg, and he sgreed with the view expressed by the Oourt of 
Appeal on this point also, Ia his opinion, therefore, the appeal failed 
on all points and should be dismissed. 

The other noble and learned lords concurred, and the appeal was 
accordirgly dismissed, with costs, i 


LEGAL 


MAYOR, ETC, OF NORWICH v. NORWICH ELECTRIC 
TRAMWAYS CO, 


This wasan appeal before Lord Justice Vavghan Williams, Lord 
Justice Stirling, and Lord Justice Moulton by the deferdants from 
the judgment of Mr, Justice Phillimore in an action brought to 
recover £53. 13s, 10d. in respect of repairs to roadways, and for a 
declaration as to the rights of the respective parties ur der the Norwich 
Electric Tramways Act, 1897, Section 57, Sub-Section 5, That section 
provided as follows: ''I: the company fail to maintain and keep in 
good condition to the satisfaction of the Corporation . . . (5) the 
janction of the paving laid ard maintained by the ccmpany with the 
surface laid and maintained by the Ocrporation, the Corporation may, 
if they think fit, themselves at any time after seven days’ notice to 
the company do the work necessary for the repair and maintenance of 
the road, and the expense reasonably ircurred by the Oorporation in 
so doirg shall be repaid to them by the company with the addition of 
5 per cent, on such expense," Their Jor¢ships allowed the appeal, 

The Court did not interfere with the judgment of the Oourt below 
as to costs, the defendants, therefore, having to pay those costs, and 
gave no costs of the appeal. 


ELECTRIC FITTINGS- PATENT DISPUTE. 


In the Court of Appeal on the 3rdinst., before the Master of tle 
Rolls and Lords Justices Romer and O 4 ns.Hardy, there was under 
consideration the case of Maxwell Wa'erhouse's letters patents and 
the Patents, Dasigns, and Trade Mark Ac‘s and the Metallic Seamless 
Tube Oo. v the Simplex Steel Condnit Oo., of Birmingham, by way of 
appeal by the defendants from an order of Mr. Justice Buckley. 

Mr, WALTER, for the appellants, said this was tn appeal from a 
decision ot Mc. Justice Bu:k’cy on a petition for revocation cf letters 
patent granted to Mr, Waterhouse and others, Mr. Justice Backley 
ordered the letters patent to be revoked on the ground of want of 
profer sut ject matter, There were two systeme, broadly speaking, in 
which electric wires were conveyed into houses from the mains, One 
system employcd ordinary wooden casing with a cover to the wires lying 
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in two troughs, and the other system consisted of employing a metallic 
series of tubes, into which two or more wires were laid. With both those 
systems difficulties sometimes arose, The invention in this case was 
directed to obviate these difficulties. Theletters patentrelated toan inven- 
tion for improvements in metallic conduits for electriclight cables and the 
like, The invention consisted of a ferrule, which was screwed at one 
.end to go into a socket, and the other end was always unscrewed. 
The other end was larger, and had a plain socket on the unscrewed 
pipes of the same size as the screwed end of the socket, The ferrule 
was split in such à manner that when it was screwed up it gripped 
enovgh on the tube to make an electrical contact, Ths problem which 
the patentee set himself to solve was to devise something which would 
enable one to fit on piping on a screw or non-screw tub». The patentee 
had accomplished that, and had hit upon an ingenious plan of making 
a differential split bush fitting, The invention enabled one to carry 
an inch tube to every part of a building, whether it was wet or dry, 
and to do that without having various s'z33 of tubes, Now, that was 
something which was never done before the date of the plaintiff's 
patent, 
The hearing was adj urned, 


REISSUE OF DEBENTURES. 


Ia the Ohancery Division on Thursday, the 10th inst,, Mr. Justice 
Swinfen Eady had before him the action of ¿n re the Perth Electric 
‘Tramways—Lyons v, the Tramways Syndicate—upon a special case 
stated for the purpose of determining the right of the Perth Company 
to reissue certain debentures which had been deposited with a bank 
t» secure a loan, 

Mr. Gorz-Browne, K.O., who appeared for the plaintiff, said that 
the question was oue of great importance to a number of comnanies, 
The point raised was whether certain debentures of the Perth Elestric 
Tramways had been issued, and put an end to, so that they were 
incapable of being issued sgain, There were 21 debentures in dispute, 
and of those six had been issued to the defendant, the Tramways 
Syndicate, and the remaining 15 the Perth Oompany was going to 
issue unless restrained by the decision of the Court. The Perth 
Electric Tramways was a limited company incorporated under 
the Limited Liability Asts, and it assigned to trustees assets 
to secure £200,000 debenture stock, A further 5CO0 deben. 
tures of £100 each were t» be issued by the company, Ia 
June, 1905, 360 had been issued, leaving 140 unissued. In that 
month 21, numbered 361 to 381 inclusive, were deposited with the 
Uaion Bank of Scotland to secure a loan of £2,000. Since then a 
further 90 of the debentures had been issued, of whioh the plaintiff 
wa} transferee, and for the pu-pose of the special case the whole of the 
debentures were taken to have been issued for value, In August, 1905, 
ths Perth Company repaid the bank, which returned the 21 debentures. 
In or about September the Tramways Syndisate arranged to take six 
of the 500 debentures, and six of those returned by the bank were 
issued to it, the name of the syndicate being inserted as a creditor of 
the Perth Company. The plaintíf contended that there had been an 
issue of the débentures to the bank, and repayment of the money in 
respect of which they were issued, consequently the debentures sh.u!d 
be cancelled, 

His Lordship, af:e: hea:ing counsel for the defendant, held that 
the plaintiff had a right to prevent the issue of the 21 debentures, 
and ordered the Perth Oompany to pay the plaintiff's cost: of the 
special case, | 


LONDON ELECTROBUS CO., LIMITED. 


_ In the Chancery Division oa Friday last, before Mr. Justice Buckley, 
the motion -ina the action Obree v. London Elect.obas Oo., 
Limited (to restrain the company from parting wiih moneys paid on 
its share»), stood over for a week on the company undertaking not to 
part wita the moneys «f the company in the meantime, except to 
shareholders in respect of the amounts paid by them, or without 
keeping enough to answer the plaintiff.’ claim, within s-ven days’ 
notice to the plaintiffs, and also undertaking not to forfeit any 
inoneys paid in the m-zantime, 

Motion was made on behalf of Dr. T, J. Oantrell for an order to 
rectify the company’s register by removing therefrom the name of the 
applicant as the holder of shares, on the ground that there was no 


Gontract by the applicant to take the shares, as he had withdrawn his - 


application for shares before allotment, and for an order for return of 
the application moneys in respect of shares. 

. Counsel for the company said that he could not resist the applica- 
tion, and the order was accordingly made, 

‘In the case of Byrne and Others v. the London Electrobus Oo., 
Limited, which was heard before Mr, Justice Joyce on Friday last, 
this was a motion by the plaintiffs for an irjuaction to restrain the 
defendant company until the trial or further order from parting with 
the moneys paid by the plaintiff: on application for shares in the 
defendant company, and from forfeiting the said shares or the moneys 
already paid up thereon, The action was for a declaration that the 
plaintiffs wete induced to take shares in the company by misrepre- 
sentation and non-disclosure in the prospectus of material facts; 
rescission of their contracts to take the shares with rectification of the 
dicil and repayment of the amount paid on the shares with 
interest. 


Mr. CoLEFAX, for the company, said that the directors were, desirous . 


of issuing a circular amplifying certain statements ia the prospectus 
and giving shareholders the opportunity of withdrawing from the 
company if they were so minded. All the moneys subscribed were 
intact in the hands of tke company. 

After some discussion, His Lordship directed the motion to stand 
over for a week, the defendants undertaking in the meantim» not to 
part with any moneys of the company, except to shareholders applying 
for their money, and in that case without reserving a sufficient sum to 


David's Station side of the clock tower. 


‘accident occurred ''on or in or about an engineering wor 
the meaning of Section 7, Sub-Section 1, of the Workmen's Compensa- 
tion Act, 1897, Oa behalf of the respondents, it was contended that 
‘the appellant was not so irjured, because the term ''engineering work ” 


answer the plaintiffs’ claim; and undertaking not to forfeit the 
plaintiffs’ shares or the moneys paid thereon. 

On the same day, Mr, Justice Swinfen Eady, in the Ohancery 
Division, had before him a motion to restify the register of the London 
Electrobus Oo., Limited, by removing the names of several 
applicants who, it was said, had been induced to apply for shares by 
a prospectus which was inaccurate and omitted certain material facts, 
His Lordship held that the order must go, As regarded these sppli- 
cants, their money must be returned, and the company must pay 
the costs of this motion, - 


BACK v. DICK, KERR, AND CO. 


Tais was an appeal, heard in the House of Lords, from a judgment 
of the Court of Appeal (the Master of the Rolls and Lords Justices 
Mathew and Cozens.Hardy), by which an award of Judge Lush 
Wilson, judge of the Devonshire County Court, dated Jan. 12, 1905, 
was set aside, The question was whebher the appellant, a labourer in 
the respondents’ employment, who on Aug. 17, 1904, was irjured 
whilst engaged in unloading and stacking certain rails, was entitled to 
compensation under the Workmen's Compensation Act, His average 
earnings to that date were 23s, a week, The respondents were the 
contractors engaged in taking up the old horse tramway lines and 
laying down electric tramway lines in certain streets and roads of the 
city of Exeter, The rails in question were brought to Exeter for the 
purpose of the respondente' contract, and were, by arrangement between 
the respondents and the London and South-Western Railway Oo., 


; stacked and stored when unleaded from the trucks at Exeter in the 
; London and South-Western Railway yard, which is situated in Queen- 
| street, at a distance of 50 yards or thereabouts from the clock tower. 
| The yard abuts on Queen-street, and is separated from it only by a 
gateway, and the rails, stacked and stored as aforesaid in the yard, 
were used direct on to the tramway lines by the respondents in the 
' performance of their contract, At the time of the accident the respon- 
: dents were engaged in taking up the old horse tramway lines, at a dis- 


tance of about 700 yards from the scene of the accident, on the St, 
At the hearing of the 
arbitration it was submitted by the appellant’s solicitors that i 
' within 


vould only cover that part of the tramway lines on which work was 
actually in progress at the time of the accident. The county court 


judge found that the site upon which the rails were stacked in the 
yard was ‘'on or in or about an engineering work,” and he accordingly 


made an award in favour of the appellant for a payment of 7s. 6d. a 
week, with costs, . 
The LoRD CHANCELLOR said he was of the opinion that the appeal 


‘should be allowed, | 


Lorp Davey said the question divided itself into two branches: 


(1) was the station yard within which the rails were being stacked for 


he time being made part of the area on or in which the engineering 
work was carried on ? or (2) was the station yard within such proximity 
to the engineering work that the employment there may properly be 
said to be ''about" the engineering work within the meaning of the 
section ? The work of stacking the rails, he considered, could not be 
properly described as engineering work within the first definition, In 
his opinion the apnenl fsiled, and should be dismissed. 

LORD JAMES OF HEREFORD gave an oral judgment concurring with 
that of tbe Lore Chaucellor. 

Lorps ROBERTSON and ATKINSON said the j1dgment of the county 
ecurt jidge should be reversed, and the appeal was accordingly dis- 
missed by a maj rity cf three to two, : | 


THE RATING OF TRAMWAYS. 
Yorkshire Justices to State a Case. 


Mr, Justice Darling and Mr. Justice Ridley had before them on 
Tuesday last the cases of the K ng v. Wheatley and ether jastices, 
and two similar cases (all ex parte the Yorkshire. etc., Tramways), 
which were applications to the Oourt for a rule zs? to state a case, 
Mr, L. Davrss, for the applicants, said the question arose out of 
the rating of certain light railways in the West Riding, and the ques- 
tion was whether light railways were entitled to exemption under the 
Public Health Act, whereby light railways were assessed at only a 
quarter of their full value, 
. After hearing counsel’s arguments, the Court decided that the rule 
should be made absolute. | 


BELFAST TRAM ACCIDENT. 
Devlin v. Belfast Corporation, 


On behalf of the defendants, application was before the King’s 
Bench in Dublin, presided over by the Lord Ohief Baron, for an 
order that this action should be remitted for trial to the Recorder of 
Belfist, The action was by Miss Ann Devlin, of Belfast, for damages 
for injuries alleged to have been sustained by the plaintiff owing t» 
the negligence of the servants of the defendants, Counsel relied on 
an affidavit of Thomas Hill, a motorman ia the employment of the 
defendants, who stated that on April 7 last he was in charge of 
an electric car, and when passing Northumberland-street a horse 
attached to a trap suddenly dashed out, and although he applied the 
brakes and stopped the car, it was impossible to avoid a collision, 
The tram struck the end of the trap and caused it to skid round, with 
the result that the occupants of the trap were thrown out, and one of 
them fell against the plaintiff, who was standing at the corner of the 
street, knocked her down, and injured her. 


The Lorp On1gr BARON said it would be a curious case to try—the 
connection between the defendants and a person falling off a trap and 
knocking down another person, 

The reason for the application was that the cause of action was of a 
very trivial nature, but without calling on counsel for the plaintiff the 
Oourt refused the application, 
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COMPANIES’ MEETINGS AND REPORTS 


CALLENDER'S CABLE AND CONSTRUCTION. 


The tenth annual meeting of Callender's Cable and Construction Oo. 
was held on the 10th inst, at Hamilton House, E.O., under the 
presidency of Mr, Henry Drake, the chairman of the Company. 

In moving the adoption of the report, the CHAIRMAN said that ab 
the last meeting he had been able to tell the shareholders that the 
business was then in a much more prosperous condition than in the 
previous year, and he thought the accounts now submitted fully bore 
out what he then said. Asa matter of fact, the profits were £22,000 
more than they were in the previous year, After referring to the various 


items in the balance sheet, the chairman said that the protit for the year, 


after deducting all charges on manufacturing accounts and contracts, 
otc., amounted to £124,541, which compares with £94,163, or an 
increase of £30,000. They had to set against the general expenses, 
including London office, salaries, and other expenses, £28,652, 
auditor’s fee, provisions for income tax, repairs, and maintenance of 
plant and buildings, etc., which left them with a balance to deal with 
of £79,094, Adding the amount brovght forward of £23,406, they 
had a totalof £102 501. After paying a debenture interest, dividend 


on preference shares, and providing for the depreciation of plant and. 


machinery, th: y had. an svailable. balance of £65,171. The directors 
proposed to pay a dividend on the ordinary shares at the rate of 10 per 
cent, per annum, together with a bonus of 53, per share, and to carry 
forward £28 921, 
Sir FogrEscuE FLANNERY, Bart., saconded the motion. 
_-Mr, T. O. OaLLENDER stated that the business in Great Britain 
improved considerably during the latter part of the year, but the 
copper market had been distinctly against them, as owing to the 
unprecedented rise in the price of metal customers had been very shy 
ia placing orders, believing that a fall would soon take place, and that 
they could get the advantage of it by waiting. He was afraid, how- 
ever, that the indications did not tend that way, and they must look 
for a continuance for some time to come of the present high price in 
copper, That would certainly restrict business to some extent. Sill 
there were a considerable number of mains which must be laid under 
any circumstances, and he hoped the Company would get a fair share 
of the business in Great Britain, Trade, though not overflowing, had 
been satisfactory, and they had every reasonable hope of a good year. 
They were pushing very extensively for work abroad. India had 
always been a field to which they had given great attention, and the 
result of this had been that they held the premier position in that 
country. All the important orders carried out there, requiring heavy 
underground mains, had almost without exception been placed with 
this Company. They had also secured contracts in Shanghai and 
Rangoon, and they had laid mains in practically all the British out- 
posts in the East. They had also been developing their connection 
in South America, while the M-xican business kept fairly good. 
During the current year they had the somewhat unique experience of 
receiving a very large order from St, Petersburg, which had been 
carried out, and there was every reason to be satisfied with it, Ia 
fact, all over the world, except where they were shut out by prohibi- 
tive tariffs, they were doing what was necessary to look after the 
Oompany's interests, They had also acquired an interest in the St. 
Helens Oable Works, which helped them ın many ways and gave them 
a commanding business in the electrical trade. 
-The resolution was carried unanimously, 


WEST COAST OF AMERICA TELEGRAPH. 


The ninth ordinary general meeting was held on Tuesday last, 
ST John Denison-Pender presiding, —_ 

In moving the adcption of the report, the CHAIRMAN stated that 
the traffic receipts last year amounted to £50,808, showing an increase 
of £8,471 over those of 1904. The improvement was not attributable 
to any special political excitement, but was owing to good genuine 
business all along the coast—the most satisfactory form of traffic the 
Company could have, of course, The prospects for the current year 
were also good, the improvement shown in 1905 being not only main- 
tained, but having been exceeded so far, The Board had placed 
£10,000 to general reserve and £2,000 to the maintenance ship's 
reserve fund, Their cables were 30 years old and their ship was 
27 years old, and they could not be kept in thorough working 
order without a considerable expenditure being incurred on them, 
Repairs to cables last year cost £12,358, or £5,135 more than 
in 1904, Having regard to the capital and indebtedness of 
the Company, he thought the shareholders would sgree with 
him that the directors were right in strengthening the reserves. 
Their share capital was £112 520, and they also had £20,000 of 
income bonds and £150,000 of debentures, Leaving the capital on 
one side, they had £170,000 of indebtedness to provide for in 1917— 
that was to say, the income bonds had to be paid off in that year, and 
the debenture debt had also to be arranged for at the same date, 
Their reserves at the present time amounted to £26,185, including the 
ship’s reserve of £6,000, and they, therefore, worked out at less than 
10 per cent, of the capital and indebtedness, If they placed £10,000 
a year to the reserve fund for the next 11 years, they would then have 
£130,000 to meet their debenture and income bond debt of £170,000, 
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because they could deal with a 
small proportion of the debentures, He did not see how the Board, 
if they did their duty, could think of paying a dividend until they saw 
the reserve standing at an amount which would render the future of 
the Company practically safe. 

The motion was seconded by Sir A. J, LEPPoc OAPPELL, and was at 
once carried unanimously, 


SUBMARINE CABLES TRUST. 


At the annual meeting cf the certificate holders held ou Tuesday 
last, the MARQUIS or TWEEDDALE (presiding) stated, in moving the 
adoption of the report, that the revenue for the year ended th» 15th 
ult, includiog £159 for interest on deposits, amourt:d to £25,051, 
being an increase of £769 on that of the previous year. This improve- 
ment was almost entirely attributable to the fac5 that larger dividends 
had been received from two of the companies in which the trust held 
investments, Their expenses remained practically th» same—a little 
over £1,100. There had been no change in their capital invest ments. 
In the previous year the Anglo-American Co, were unable to pay the 
full6 per cent, on their preferred stock, but this year they had done 
80, This explained an increace of about £466 in the revenue of the 
trust. The report contained a footnote connected with the £582 
received from the Mackay preferred shares stating that this amount 
represented five quarterly dividends, The explanation was that this 


dividend came trom America ab about the time when the trust 


financial year closed, and while, as a rule, the amount reached them 


‘at the beginning of the new year, it was sometimes receivad, as on 


this occasion, just before the close of the financial year. The eff.ct 
trust got five quarterly dividends, but next 
year, of course, they would, probably, only receive three, The Mackay 
Oompanies had paid dividends this year at the rate of 2 per cent, on 


their common shares, instead of only 1 per cent, as in the previous 
year, 


After paying 6 per cent, net to the certificate holders the 
trustees had been enabled to purchase 41 certificates, or seven more 
than in the preceding year; and they had now acquired and cancelled 
1,074 out of the original 4 200 certificates, leaving 5,126 outstanding, 
The market values of the securities held by the trust exhibited an 
appreciation of £200,000. T 

Sir Jonn DENISON PENDER seconded the motion, which was 
unanimously adopted, | | 


CALCUTTA ELECTRIC SUPPLY. 


The ninth annual general meeting of the members of the Calcutta 
Electric Supply Corporation was held on the 10ch inst., Oolenel A. J, 
Filgate, R.E , presiding. bi 

In moving the adoption of the report, the CHAIRMAN announced 
that the capital expenditure had amounted to £75,774, and the total 
up to the end of the year to £498,277, During the year they had 
expended £9,599 on land and buildings. Under machinery and tools. 
the expenditure had amounted to £31,644, ch‘efly on machinery and. 
plant for the Howrah and Ultadonga stations and on a new 500-kw. 
steam set and stokers at Alipore, The expenditure on mains had! 
amounted to £25,957. They had added over 20 miles to their under- 
ground mains and over seven miles to the overhead mains, The gross’ 
revenue for the year had amounted to £72,591, compared with £60 248: 
in 1904, an increase of £12,348, The total expenditure was £38 871, 
against £50,744 in 1904. The net revenue of the year was £58 720}, 
compared with £29,499 realised in 1904, an increase of £41,221. 
Adding to this the amount brought forward from the previots year, 
and deducting the interim dividend paid in November last and thé 
other charges entered 1n the net revenue account, there was left to be 
dealt with a sum of £24,983. A final dividend for the second half. 
year at the rate of 105 per cent. per annum was recommended, making, 
with the interim dividend, 84 per cent, for the year, It would be 
noticed from the balance-sheet that they had £84 592 to the credit of 
the reserve fund account and £31 590 to the credis of the renewals 
fund account, Altogether, the position of the Oorporation was a 
strong one, and their business continued to increase steadily. 

Sir GUILFORD L. MorLzswoRTH seconded, and the resolution was 
carried. 


WESTERN TELEGRAPH. 


The ordinary general meeting of the Western Telegraph (o, waa 
held on Wednesday at Erectra House Finsbury-pavement, E.O, 

Sir Jonn WorrE BARRY, who presided, said he was again in the 
happy position of being able to congratulate the shareholders on a very 
satisfactory position, the message revenue for the six months being 
nearly £47,000 more than in the corresponding half-year of 1904. A 
most pleasing feature was that the improvement was general, all the 
countries of South America having contributed to the increased receipts, 
He was also glad to say that their receipts were maintained up to the 
present. First and second interim dividends, amounting to £62 3579, 
had been paid and after transferring £80,000 to the general reserve’ 
fand and £5,000 to the maintenance of ships’ reserve fund, there’ 
remained £5,269 to be carried forward, In conclusion, he announced 
that Mr, St. John Brodrick, being no longer in the Ministry, had: 
resumed his seat on the Board, which he had formerly occupied with: 
such advantage to the Oompany. 

The report was unanimously adopted. 


MEXICO ELECTRIC TRAMWAYS. 


The report of the Mexico Electric Tramways for 1905, to be presented: 
at the meeting on the 25rd insb., states that the result of the Oom. 
pany's operations for the past year, after charging interest on the' 
debentures of the Compaiia de Ferrocarriles del Distrito Federal de . 


Mexico and after payment of the 5$ per cent, guaranteed on the share” 
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eapitil of that company (under the terms of the lease), shows & net 
profis of 58).9641ol., which, at the rate of exchange of 2s., gives the 
sum of £58 096 to be carried to credit of the London profit and loss 
account, aterest received on the d-bentures of the Compsíiia de 
Ferrocarriles del Distrito Fed ral de Mexico and the dividend declared 
by the Oomp»fi a de Ferroc:srriles del Dist:ito Federal de Mexico on 
its share capital (sll of whick is held by this Company) is then added, 
and after echargi.g expenses and obligations, eto., agaimst ths same, a 
net balance is shown to the credit of profit and loss account of £64,574, 
which, added to the balance brought forward from Ja yesr of 
£14 625, gives the total sum of £79199. Oat of this the usual 
dividen? of 6 per cent, hss heen paid on the preference shares, am ount- 
ing to £35) 000, and £35,000 has been transferred to the reserve 
account, including provision for depreciation, leaving a balance of 
£14,199 to be carried forward. Ia addition to the aoova £35 000 

there has been transferred to the same account the sum of £15 000 
stand.ng in last yeir’s balance-sheet to credit of depreciation 
reserve account, thus making a total of £50,000 to credit 
of reserve account, including provision for depreciation, During 
the year progres: has been made in several advantageous exten- 
sions to the system in and around Mexico, and a contract has 
been entered into with the Mexican Light and Power Co. to supply 
power through their water-power installation on most advantageous 
terms to the Oompany. The new installation to carry out the pro- 
visions under this contract will entail an expenditure of £50,000, 
and it is expected to come into operation towards the end of this year. 
Further additions have been made to the Compauy's equipment in 
cars, freight cars, and funeral cars, involving an outlay of about 
£11,000. Daring the past year the chairman, Oolonel Sir Oharles 
Euan-Smith, paid a visit of some duration to Mexico, and the outcome 
of this visit will, the Board trust, remove many of tho difficulties 
which the Company labonred under, and bring about a better under- 
standing between its officials and the Government, The number of 
passenge:8 carried was 47,746,001, an increase of 5,143,807, while gross 
earnings totalled 3,642,105°6ldol., an increase of 369 798 64dol. 
D:, Frederick Ratherford-Harris has resigned his position as 
director of the Company, The Board have appoint«d the fol'owing 
additional directors—namely, the Hon. Maurice Raymond Gifford, 
Mr, Henty Malcolm Hubbard, and Mr. Henry McNeale. | 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT. 


The report for 1905, to be submitted to the meeting on the 24th 
ing‘., states thst the dividends for 1905 on the shares held by this 
Company amoun’ to £41 972, to which must be added sundry receipts 
£29, and the amount brought forward from previous year, £2 719, 
making a total to credit of revenue account of £44,720, After deduct- 
irg income tax and general charges in London and expenditure in 
Brisbane, including the insu-ance undertaken by this Company under 
its contract with the tramways compsny, £5,621, there remains a net 
balance available of £59,099. The directors now propose to apply to 
accidents insurance fund (bringiag it up to £1 000) £500, and after 
paying the balance dividend on the preferencs shares, making up the 
full dividend at the ra*e of 5 per cent, per annum, there remains to be 
carried forward £2 618. The manager cf the Brisbine Tramways Oo., 
reporting under date of March 15, 1926, states as follows:  '* The 
dengue fever epidemic with which we were sfflicted for nearly five 
months'had a most damaging eff:ct upon businesses of all kinds, The 
tesond six months in many ways showed a decided improvement, and 
the rains, which started in December and continue up to thia writing, 
have been the most general throughout Qieensland that have been 
known for many years, and everybody is feeling very hopeful for tbe 
fature. Such lines of business as were disorganised by the eff.cts of 
federation are becoming somewhat more settled, though there has been 
nothing as yet to compensate Queensland for its loss of revenue, and 
the manufactuiag industries throughout the State are at a low ebb, 
There are, however, indications of improvement in these;" The work- 
ing of the tramways for the year shows the following results: total 
receipts, £128 975; expenditure (including £2,272 for Queensland 
income tax), £82,359 ; leaving a net profit for the year of £46,614, to 
which must be added the amount brought forward from 1906, £2 908, 
leaving a balares of profit of £49,522, This has been appropriated by 
the tramways company in the following manner: in placing to credit 
of a fund for renewals (ringing it up to £14,000), £5,000 ; in pay- 
ment of dividends on shares (including income tax), £42 000, carrying 
forward to next account, 22,522. 


UD nen mea se eae 


WEST INDIA AND PANAMA TELEGRAPH. 


The réport for the six months ended Dec. 31 states that the amount 
tò credit of revenue ia £28 031, against £27,135 for the corresponding 
half-year of 1904, The expenses have been £23,231, against £21,421, 
leaving a balance of £4,800, to which is added £1,734, interest on 
iavestments, and £1,424 brought forward, making a tota! of £7 960, 
I$ is proposed to make a payment of 43, per share on the first 

preference shares (being 23. balance of arrears to June 5), 1805, and 
. 2a, on account of dividend to Dec, 51, 1905), absorbing £6,913, and 

the balance of £1.047 is carried forward, The traffic receipts showed an 
increase of £1,080 as compared with those for the corresponding period, 
The cost of maintenance of cables amounted to 48.721, as compared 
with £6 574 for the correspoading period of 1804. During a part of that 
period the''Henry Holmes" was chartered toanother company and earned 
£4 050. "The foregoing maint»nanee expenses are, however, ex lusive 
of a further expenditure of £1,173, which has been charged to reserve, 
in respect of part of the cable used in renewals during the half-year 
under review. The directors regret to report that, in the early part of 
thé, yeir, several interruptions of the cables occurred which were 
probably caused by earthquakes, In order to assist the Company's 
‘steamer ‘’ Henry Holmes.” in overtaking the exceptional heavy work 


of restoring the broken cables, the directors decided to charter the 
cable steamer ‘ Cambria." She was accordingly dispatched to the 
West ladies on March 10, and, having almost completed her work, 
she will shortly return to England. The annual subsidy of £400 paid 
by 8t. Vincent expired on March 31 and has nov been renewed. The 
subsidy granted by Grenada has been reduced f:om £1,009 to £600 per 
annum from April 1, 


BUENOS AYRES ELECTRIC TRAMWAYS. 


The report of the Bienos Ayres Elestrie Tramways C». (1901), for 
1905, to be presented tc the meeting on the 18bh inst, states that 
gross receipts amounted to £64,514, as compared with £34,509 in 
1904, Working expenses, inclasive of London administration charges 
and interest on loans obtained for construction purposes, were £51,228, 
as against £40 567 in 1904, exclusive of such interest, showing a net 
profis of £13 286, as compared with £3,942 in 1904. The traffics on 
the Company's line have very greatly increased during the 12 months 
under review, aud the ratio of working expenses to receipts has con- 
siderable diminished, Of the above-mentioned profit the sum of £1,474 
has been placed to sinking fund for redemption of debentures, and 
the whole of the preliminary expenses standing on the Company's 
books—namely, £1,115—have been written cff. Oat of the balince 
of profits £10,000 have been absorbed in payment of debenture 
interest accrued to D:c, 31, 1925, thu: leaving the sum of £696 to be 
carried forward. Permaneat way, plant, and rolling-stock have 
throughout the year been maintained out of revenus in a thoroughly 
good condition, and considerable sums have ben spent, especially on 
the latter. for the purpose of rendering if more efficient and power: 
saving. Ia these circumstances, the directors are of opinion that the 
question of a reserve for depreciation of the Company's property does 
not for the present arise, 


NEW COMPANIES REGISTERED, 


Engineering, Electric, aid OConstrüction Syndicato, —Regisi 
terea Msy 4. Ospival, 8100,000 in £1 shares, Object: to construct, 
equip, and control electrica), telephonic, telegraphic, gas, water, and 
hydraulic works, tramways, railways, docks, harboura, piers, wharves, 
roads, etc. No initial public issue, 

Thames Iron Syndicate, Limited.— R.gist:red May 5. Oapital, 
£4,500 in £1 shares, O jxcb: to acquire from Sherard Cowper 
Coles, of 82, Victoria street, Westminster, interest in certain existing 
inventions relating to the manufacture of iron cylinders, tubes, and 
similar articles, and t» the electro.deposition of iron, and to carry on 
the business of ironmongers, iron merchants, steel makers and coa- 
verters, founders, ele3tricians, engineers, suppliers of electricity, etc. 
No initial public issue, R gistered office : Thames Ironworks, Victoria 
Dock-road, Oanning Town, E, 

Schula Turbines, Limited, —Rəgist red May 8. Capital, £100,100 
in £1 shares (80,100 preferred), O>jsct: to carry on the business of 
engineers, machinists, forgemen, ironmasters, electricians, etc., in 
particular to adopt two agreements with R, Schulz aid an agree- 
ment with R, Sshulz, L, Eddelbuttel, and M. Schulz and to acquire 
certain inventions relating to turbines, No initial public issue, 
Rogistered office : Finsbury-pavement House, E.O, 


Liens Discharged. 


D.P. Battery Co, Limited (Westminster, S W.),—Discharge 
registered May 3, to the extent of £1,000 of debentures dated O t, 29, 
1901, for £10,000 ; amount previously discharged, £500. 

New Electric Riflo and Target Co., Limited (Londen).—A 
debenture, dated May 4, 1906, to secure £700, charged on the com- 
pspy’s property, present and future, including uncalled capital, has 
been registered, Holder: P. D, Jacques, Silsden, near Keighley, 
Yorkshire. 

Thames Electrical Joinery Co. Limited.—Iisue oi Miy 1 of 
£3,500 5 per cent. debentures, part of a series created same date, to 
secure £5 000, charged on the company's uudertaking and property] 
prezent and future, including uncalled capital. No trustees, 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


Bristol —The E'ectricity Committee invite tenders for extensive 
electrical plant. 

Iquique (Chili).—Th» Municipality require tendera for public elece 
tric sighting, Tenders by June 16, 

Sofis, —The Bulgarian Government invite tenders fər telephone and 
telegraph accessories, Tenders by May 28, 

Plascencia.—Tenders are invited for electric lighting. Apply, 
Ayuntamiento Oonstitutional, Tenders by My 28. 

Huelva (Spain)—The Harbour Board invite tenders for eight 
elecuis cranes. Direccion de Obras del Paerto. Tenders by June 15, 

Madrid.—The Direccion G»neral de Obras Publicas iavite tenders 
for the carrying out of an ele tric sbreet railway. Tenders by June 9. 

Bedford.— Tende:s are invited for the supply of high and low 
tension cables over a period of 12 months, Tenders by noon on May 23, 

Belfast,— Tenders are invited for bittery, boosters, balancer;, and 
RE Tenders t? the City Electrical Engineer by 11 a,m, on . 

ay 4l. P 

Sunderland —The Corporation invite tenders for the purchase of 


second-hand masohinsry. Particulars from the Borough Electrical 
Engineer, | 


Carlisle,— The Electricity Committee invite tenders for the supply, 
delivery, and erection of various plant, Tenders by noon cn May 24, 
See advertisement, 


Bucharest.—The Post and Telegraph Department invite tenders for 
the supply cf materials and accessorics, Apply, Director-General, 
Tenders by May 29. | 


Manchester.—Tenders are invited for seven 150-kw, single-phase 
transformers and high and low tension switchboards for sub-stations, 
Tenders by noon on May 23, 


Fulham,—The Establishment Committee invite tenders for the 
supply of sub-station equipment—Oontract U, Tenders by noon on 
May 23, See advertisement in last issue, 


. Copenhagen (Denmark).—The Municipal Lighting Department 
invite tenders for cables. Apply to the Director of Public Lighting, 
22, Vestre-bculevard. Tenders by June 7, 


Copenhagen.— The Municipal Lighting Department invite tenders 
for electric light meters, Appy to the Director of Public Lightir g, 
22, Vestre-boulevaid. Terdirs by June 9, 


Bradford (Yorks) —The Corporation invite tenders for the supply 
and delivery of 509 tons cf steel girder ra ls, 22 tons of fishplates, and 
52 tons of joint pieces, "Tenders by May 26, 


Mansfield.—The Corporation invite tenders for (Section M) battery 
of accumulators and reversible booster, and (Section N) switchgear, 
Tenders before noon on May 50. See advertisement, 


. Madrid, —The Ministerio de Fomento, Direccion de Obras Publicas, 
invite cflers for the concession to construct and work for 60 years 
elcctric tramways in part of the city. Tenders by May 22. 


Accrington.—Tenders are invited for a Lancashire boiler and high- 
speed generaiiog plant for the Corporation electricity department. 
Particulars from the Electrical Engineer, Tendera by May 22. 


Caen (France) —The Piéfecture at Caen invite cffers for laying 
and working a tramway system by mechanical means, Offers are to 
be made to the P. éfecture du Calvados, Oaen, Tenders by June 1. 


Manchester,—The Lancashire and Yorkshire Railwey invite 
tenders for the erection cf buildings for electric sub-stauon and 
battery station at Aintree, Apply, Engineer, Hunt’s Bank, Tenders 
by May 22, 

Dublin.—Tenders are invited for the supply of sub-station switch- 
boards and accessories, transformer pillars. Tenders to Ohairman of 
the Lighting Committee, 3, Oork-hill, Dublin, by May 28. See 
advertisement, . 

Luxemburg.—Tenders are invited for supplying electricity t» the 
town for hgh ing and tramway purposes. Fall particulars may be 
obtained from the Oollége des bourgmestre et éshevins, Luxemburg. 
Tenders by June 1. | 


Brussels.—The Sociétié Nationale des Ohemirs de fer Vicinaux 
invite tenders for the electrification of Jine from Louviére to la Haine 
St. Pé-e, Deposit, 20 per cent. of cffer. Specification No. 2, 10d, 
14, Rue de la Science, Brussels, 


Swansea,—The C rporation Electr city Department invite tenders 
for one 60)-kw. continusus-current steam generator, with c^ndensing 
plant, exh»sust pipes, connections, etc, Apply, Borcugh Hiectrical 
Eogineer. Tenders by May 29, 


South Shields, —The Town Council invite tenders for the installa- 
tion of electric ght in the senior department cf the Westce.road 
S:hoos Tenders to the Secretary to the Education Committee, 
O ean-road, South Shields, by noon on June 2. 


Coventry.— The Corporation invite tenders for the supply of Lanca- 
shi-e boilers, economiser, steam and water p'pes mechanical stoker, 
two 600-kw, and 500 kw. alcerr ators, and two-phase motors. Specifi- 
cation, £5. 5s. Apply Town Clerk, Hay-line. Tende s by May 21. 


India Office, S.W.—The Secretary of State for Iadia in Council 
invite tenders to supply (1) brass b.iler tubes, (2) copper firebox plates 
aud (3) laminated bearing springs. The conditions of contract may 
be obtained on application to the Director-General of Stores, Ladia 
Office, Whitehall, S W,, and tenders are to be delivered at that office 
by 2 p.m. on May 22. 


London, S W.—Tcaders are r quired by the New South Wales 
Goverr ment for 4,000 miles of galvanised wire netting. Conditions 
of contract ard forms of tender (which are returnable up to 12 100n 
on May 25) msy be obtaind of the Agent-Geners! for New S uh 
. Wales, 125, Caanon-street, London, EC, and Mr. O. W. Darley, 
M.I.C.E, consulting ergineer, 9, Vietoria-street, Westminster, S. W, 


Leyton (Essex) —The U:bin District Ocuncil invite separate 
tence:s for (æ) radial axle trucks, (b) bodies, (c) elestriea! equipments 
and:s;embling. A specification of (a) or (b) or (c), with schedul:s and 
form cf tender attached, can be obtsired by the deposit of £2 2e. 
from Mr. F. Harman L»wis, electrical engineer to the O»unci', at the 
Elestric Light and Power Works, Oathall-road, Leytonstone, Tenders 
by 7 p.m. on May 29, 


Bristol .—The Docks Committee invite tenders for the constructior, 
delivery, erecting in the existing engine. housr, Uadeifall Yare, test- 
ing, and maintenance for 12 months after completion, of three sets 
of electrically - driven hydraulic pressure pumps (cach set is to be 
capable of delivering 150 gallons of water per minute against an 
accumulator pressure of 750ib, per square inch), Tenders to the 
Secretary of the Docks Oommittee, 19, Queen-square, Bristol, by 
10 a.m. on May 23. 

Rotherham.—The Tramways Oommittee of the Corporation invite 
tenders for the following: (1) steel rails, probable quantity 105 tons ; 
(2) fishplates, probable quantity thre» tons; (3) tiebars, probable 
quantity 44 tons ; (4) bolts and nuts, probable quantity 23 tons; (5) 
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granite setts, 5 by 4, probable quantity 1,100 tons; (6) iwo miles 
'625 trolley wire ; (7) 35 bracket arms, 12ft, lorg. Form of tender 
to be obtained and specifications seen for Nos. 1 to 5 upon appl'eation 
to the Borovgh Surveyor. Form of tender for Nos, 6 and 7 to be 
obtained upon application to the Electrical Engineer. Applications 
to be accompanied with a deposit fee of £1, which will be returned 
upon receipt of a bona fide tender. Tendeis by May 21. 


Penrhiwceiber (Wales).—The Penrikyber Navigation Colliery Oo., 
Penrhiwceiber, R 8.0., Glam., invite tenders for the f :llowing during 
12 months from June 1: (1) iron and steel; (2) castings; (2) bolts, 
nuts, rivets, iron washers, and nails; (4) minere lamps and lamp 
glasses, electric lamps, and fittings; (5) rubber, lesther, waste, wick, 
brattice felt, packing yarn. and leather belting ; (6) steam, water, and 
gunmetal fittings, etc,;. (7) ironmcngery, files, saws, goug:s, colliers’ 
tools, helves, shovels, and sundry sores; (8) paints, drysalteries, 
brushes, brooms, ete ; (9) pitch pine, deals, red pine (best quality) 
American birch boards and deals, poplar and elm curbs, elm G, and T. 
match and flooring boards; (10) wire ropes; (11) lime and cement; 
(12) oils, tallow, and grease, Tenders by June 7. 


Adelaide (South Australia).—The Postmaster-General’s Depart- 
ment invite tenders for postal, telegraph, and telephone instruments 
and materials as follows: 10 miles No, 16 tinned copper insulated 
wire, as per specification K ; 15 miles No, 18 tinned copper insulated 
wire, as per specification L: two miles No, 20 tinned copper insulated 
wire, as per specification M. ; 10 tors (A00lb. to the mile) galvanised 
iron wire, as per specificaticn No, 2; 10 tons (200lb. to the mile) 
galvanised iron wire, £s per spesification No. 2; 4,000 shackleheads, 
as per sample; 1,000 foses, as per sample ; 500 transmitters. Delville, 
Ericsson, or Hunningscone type, suitable to work with three-volt 
battery (sample of article tendered for to be sul m tted with tender) ; 
120 carbon diaphragms for Delville tranemitt«ra ; 200 switchboards, 
single conductors, each Oft. long, with standard single-line plugs, as 
per Fig. 8,005, W. E. Co.'s catalogue, 1900. (the cords must be rein- 
forced where entering the plug ); 16 accumulators, Tudor types, 500 
ampere-hours capacity, with glass boxer, separatois, and insulators 
complete, but vo acid ; 700 yards oval telephone cable, containir g 20 
twisted pairs No. 22 S.W.G. cotton-insulated copper wires; 850 
telephones, wall type, branching, as per specification A ; 150 telephor es, 
metal desk pattern, complete, as per specification B ; 12 operato:s' head 
and breast telephones, complete, with five-way plug and j «ck and five- 
conductor cord and differentially-wound receiver, similar to Nos, 540 
and 541 Ericsson and Oo,’s catalogue (Güfeh edition); 18 condenser 
telephones, complete, as per Fig. 855, p. 38, Ericsscn and Co.’s cata- 
logue (fifth edition); 25 Ericssons hand combination telephones, 
with battery, key, and four-condnetor cords, a: per Fig. 520, Ericsson 
and Co.'s eatalcgue (fifth editior); 50 non-polar relays, as per specifi- 
cation C ; 30 transformers, as per Fig. 620, E iesson and Uo.’s cata- 
logue (fifth edition) ; 12 switchboards, wall pattern, metallic circuits, 
for two lines (two cords and four pluga to each), as per Fig. 5,201, 
W., E. Oo.'8 catalogue, 1900 ; 10 switchboards, wall patterr, metallic 
circuits, for three lines (two cords and four pluga to each) as per 
Fig. 6,300, W. E. Oo. catalogue, 1900 ; five switchboards, wall 
pattern, metallic circuits for four lines (two cords aud four plugs to 
each), as per Fig. 5,501, W. E, COo.'s catalogur, 1900 ; five switch- 
boardr, wall pattern, metallic circuite, for five lines (two cords and 
four p.ugs to each). as per Fig. 5 302, W. E. Co.'s catalogue, 1900 (the 
resistance of the snuunciator coils of these switchboards to be not less 
than 500 ohms); 48 extension switches and bells, combined, as per 
Fig. 450. Eviceson and Co.'s catalogue (fifth edition) ; 50 battery bells, 
bin.,, skeleton type, 10 ohms resistance, with substantial platinum 


| contacts, as per Fig. 7,C51A, W. E. Oo.'s satslogue. 1902; 25 


annunciatcrs in wood case, resistance cf coils 500 ohms, as per 
Fig. 7,5164. W. E. Oo,’s catalogae, 1902; five tons rulphate of 
magnesia, as per sample and specification H ; one ton crushed sal 
ammoniac, as per sample and specification I ; 400 M:idinger line celle, 
as per sample and rpecifi»ation J; 400 Meidinger line cups as per 
sample and specifisation J ; 400 Meidinger line inverts, as per sample 
and specification J; 5,000 battery corks and tuber, as per :ample; 
14 000 battery zincs, ss per sample; 9,000 battery leads, as per 
sample, Tenders may be sent in for the whole or any portion of ihe 
material required, and must include customs duty,»f any. Tenders 
sent through the pest should be registered. Tenderers must state the 
coupt:y in which the articles tendered for have been msde or pro- 
duced, and, in the cise cf manufactured articles, where the material 
has been maje or produced, Terders must be on the proper formi, 
and accompanied ty a deposit of 5 per cent, in accordance with 
Clause 5 in the general conditions. Specification General Pst Offise, 
Adelaide, Melbourne, Sydney, and Brisbane, Tenders by July 4. 


RESULTS OF TENDERS. 


Hull.—The North-Eastern Railway Co, have accepted the tender 
of Veritys Limited, of Newcastle, for their Aston interpole motors for 
the perma ent-way shops. . 

Battersea —Tae Borrugh Council have accepted the cffer cf 
Babcock and Wilcox to supply two self-recording steel-tube mercur y 
thermometers with capillary wire and necessary containers, eto., av 
£29. and to fix the thermometers at schedale rates (estimated at from 
£2 to £3). | Í 

Natal Government Railway.—Mes s Bru^e Peebles and Co., of 

London and Edineurjh, have receivea ‘rom Messrs, Willans and 
Robinson an order for two 750 kw. 6,060 vil; three-phare tuibo- 
alternators for the Natal Government Railways new «lee:rie ger erating 
station at Durban. 
. Erith.—The Urban District Conxcil have accepted the tender of 
Hayward Bros, and E:kstein at £32 Os, 7d. (less 24 per cent.), for 
the supply of insulated glass fi oring for the switchooard galleries ; 
and that of G. A. Moore, 29 and 41, Bexley-road, Belvedere, for 
assisted wiring for the period ending March 31, 1907, 


1i 


West Ham. —The Town Council have accepted tbe following tenders 
for the supply of various electrical goods: General Electric Oo., 71, 
Queen Victoria-street, E C., alternating-current motors; British 
Insulated and Helsby Cables, Prescot, Lancs., cable; British Westing- 
house Ele^trioal and Manufacturing Ov., Trafford Park, Manchester, 
meters; Universal Electric Manufacturing Oo., 14, Station-parade, 
Queen’s-road, Peckham, S E., house cut-out boxes; British Electric 
Transformer Oo,, Hayes, Middlesex, transformers, | 


London County Council.—The Asylums Committee have received 


the following tenders for the supply of fire-alarms and tell-tale clocks 
to the Long Grove Asylum ; | 


Private Wire and Telephone Installation Oo., London..........-. £1,495 


Cox-Walkers, Darlington (accepted) .....—.—..e sermmessersony 1,715- 
Bromley, Batstone, and Kirk, London ...5.....,— emere 1.760 
F, A. Glover and Oo., London ......... —Ó——— NE o 


Strode and Qo., London......... cemere rmm cm cen 2,099 


Govan,—The Town Council have axcepted the following tenders for 
the electricity department: United As^estcs Oo., packing and rubber 
insertion ; J. Macqueen and Co,, graphite ; Dampster, Moore, and Oo., 
. gauge glasses; British Insulated and Helsby Cables, Limited, lead- 
covered and armoured cables and catls accessories; W. T, Henley’s 
Cable Oo., rubber-cove*ed cables ; Oraig-Sharp, Limited, bitumen and 
compound ; Ferranti Limited, meters up to 50 amps. ; Ohamberlain 
and Hookham, meters over 50 amps, ; Keighley Electrical Engineer- 
ing Oo., fuse boxes; Cruikshank and Co, joint boxes; E'ectromotors 
Limited, motors up to 3 h.p, ; Lancashire Dyaamo and Motor Oo., 
motors over ő h.p. ; Adams Mfg. C», and Brook-Hirst, motor starters, 

Recent Contracts,—Messrs Siemens Bros and Co. have recently 
received the following contracts: Duff yn Rhondda Collieries Oo.— 
one Si m-ns-I gner e'ectric winding e gine, cons’s ing of a Kuepe 
pulley wi h direct-coup'ed motor driven by a flywheel motor generator ; 
system, 2 200 volte, 25 cycles, three phase ; caparity, 1,5C0 tons in 
eight hours from a depth of 52) yards. Oorlett Electrical E: gineering 
Oo., for Axwell Park—one Siemens-I'gner electric winding engine, 
consistiag of a cyl ndrical drum winder with geared motor driven by a 
flywheel motor-generator ; system, 5 500 volta, three-phase ; capacity, 
5,50I1b, from a depth of 250ft. U-.ited Alkali Oo.—two Siemens- 
I gner winding engines; each ergine will have a cylindrical drum and 
gered motors and vil be driven by.a common flywh:el motor- 
g'oerator; +y<tem. 3 500 volte, 25 cycles three-phase ; capacity, one 
420 tons in eight bours from a depth of 164 yards and one 160 tons in 
eight hours frem a d: p'h of 164 yards, Pilkington Bros.—somplete 
electrical egu pment of glassworks, comprising two 660 kw. and one 
650 kw, coutionous current generators with fl xible a uplings for direct 
couplirg to gas-engines, five 450-b.b.p. and threas 18)-b.h p. motors for 
driving polishing ani griadi.g benches, one 70 kw. motor-generator, 
two 40.kw. balaucers, main switchboard, and all the necessary control 
apparatus, distribution boards, mains, and accesszries. Bristol D:cks 
Committee —two electric telphers for handling casks of tobacco in the 
new toba3co warehous:s, War Office—two 1 500 kw, continuous- 
current generators direct ciupled to Yates aad Thom engines, 85r p m., 
for Rvyal Arsenal central power station, Woolwich. P, J. Mitchell— 
one 250 kw. high-speed alteraator for direct coupling to Ra*eau turbine, 
one 500-kw. ditto, . Willans and Robinson—one 75- kw, high-speed 
alternator for direct couplirg to Willans turbiae, speed 5,000 r.p.m, 


BUSINESS NOTES. 


TRACTION. 


Geneva,—Traffic receipts of the Geneva Tramways Co. for the 
month of Apvil, 1906, amounted to £8 686. 

Yonne-Nievre.—An interdepartmental commission which has been 
sitting to inquire into the proposal to construct a tramway between 
these points has decided in favour of electric traction as against steam 
traction, 

Lowestoft.—At a meeting of the Tramways Sub-Committee a 
statement of accounts for the half-year ending March 31. 1906, showing 
a deficiency of £2.136 against a deficiency of £2,032 for the corre- 
sponding period last year, was submitted, 


Kensal Rise.—The Willesden Oouncil has invited the Middlesex 
County Council to consider the advisability of constructing a connect- 
ing line between the authorised line at Willesden Green and the 
Harrow-road and Paddington line at Kensal Green. 

Liverpool.—Having tried 4d. tram fares for six months at a loss of 
£1,153, the Liverpool City Council on Wednesday decided to abandon 
them. The Oouncil also discussed a propora! that elestricity should 
be supplied to hospitals at reduced rates, but decided to supply power 
only upon business lines, 

Islington,—The Borough Oouncil at their next meeting will con- 
sider a proposal that they should convene a conference of representa- 
tives of metropolitan, city, and borough councils to consider the 
question of promoting legislation, jointly with the London County 
Oouncil, for '* dealing with the problem cf motor traffic in London,” 

Edinburgh-Leith.—A movement in favour of a joint board of the 
Oorporations of Esinburgh and Leith to manage certain tramway 
extensions which the former propose to make towards Granton is 
growing. In some quarters it is hoped that it may lead to the 
tramway systems of both Oorporations being brought under one 
management, 

Kingston (Surrey).— A successful trial trip has been made over the 
London United Qo.’s extended lines to Richmond-road, Ham, Malden, 


and Raynes Park, and everything is now in readiness for the official 


inspection by the Board of Trade’s representative, After that gentle- 
man has passed the lines as being satisfactory they will be opened 
without delay for the use of the public, 


railway through the Barnese Alps has now been published. 
letter accompanying the report the president of the initiatory com- 
mittee states that tenders are to be called for a line through 
Loetschberg, worked electrically, the maximum gradient to be 1 in 37. 
The Berne Oanton Government have appointed experts to inquire 
into the scheme, and to aszertain whether the line could be financed 
in such a way without having to ask for a State guarantee, 


the Police ana S initary Ocm uittee of the House of Commons. 


regulations, eto. 
committee upheld the eontention of the tramway company that this 
was a section wh'eh was originally contemplated for cabling; aud 
with regard to the Broughton-street and Oanonmills extens‘on, the 
committee authorised the clause giving the Corporation power to 


the car was knocked off the rails, 


Derby.—The Tramways Committee of the Derby Corporation at 
their meeting on Tuesday last unanimously decided that in future all 
men in their employ shall be paid for Sunday duty at the rate of time 
and a quarter, As extra hours will have to be worked during show 
week, it was also decided to pay for overtime during that period 
at the rate of time and a quarter, 60 hours counting as an ordinary 
week, 


Hastings.—The action of the Hastings Town Council in accepting 


the Dolter system is criticised by a correspondent in the local Press. 

He alleges that the Oorporation have been too hasty, and suggests 

that the opinion of Sir William Preece, K.O.B., Major Philip Oardew, . 
R.E., and Mr, Ejgar O, Thrupp, C.E., should be sought. lette 
also appears with reference to Sunday trams, and their running 18. 
strongly advosated. 


A letter 


Pudsey.—Neg>tiations are going on between the Pudsey Oorpora- ; 


tion and the Leeds and Bradford Corporations with a view to a proposed .. 
linking of the Padsey lines up to the Stauningley section and to the. 
borough of Pudssy, a distance of a couple of miles. ; 
deputation waited upon the Bradford authorities recently, and will 
shortly wait upon the Leeds Corporation, 
bodies concerned will probably be held. 


The Pudsey 
A conference of the three 


New Malden.—Workmen are now busily engaged in putting th 


finishing touches to the Malden extensions cf the London United 
Electric Oo.’s lines between that place and Kingston. which, with 
the Kingston additions, up Richmond-road to the Kingston entrance 
to Richmond Park, are expected to be ready for opening within 
the next few daya. 
extension of the lines from New Malden on to Riynes Park and 
Wimbledon. 


Good progress has of late been male with the 


Italy.—The report of M, Zollinger with regard to the contemplated 
na 


Edinburgh —The Edinburgh Corporation Bill recently came ia 

e 
Bill seeks powers to make additional tramways, amend the building 
With regard to the Gilmore-place tramway, the 


electrify the proposed new line. 
Manchester, —A collision occurred between a Salford tramcar and 


a lurry in Qaay-street, Manchester, on Wednesday. The car was cn 
the way to the Cliff, and the lurry was coming out of Gartside-stre t 
into Quay: street, 


The driver of neither vehicle was able to pull up in 
time to avoid a smash, and the car dashed into the lurry, which was 
heavily laden with bales of pieae goods. The ironwork in the fro t 
part of the car and a portion of one of the sides were smashed, sud 
The passengers in the car escap d 
serious irjury, and not much harm was done to the lurry. 
Ossett-Dewsbury.—The new Soothill Nether Urban Council hive 
revereed the policy of the late Oouncil in the matter of the proposed 
tramway to serve Ossett, Earlsheaton, and Dawsbury, The old Council 
persisted in a demand that the line should be laid through Harlsheaton 
village, though that would have involved a heavy outlay on street 
improvements, The new Council have agreed that the main line 
shall go through Wakefield-road cutting, and that Earlsheaton shall 
be connected with the main line by a single branch line, This decision 
removes the opposition of O:sett, and will, it is thought, help forward 
the scheme, | 


Birmingham —A narrow escape of a serious accident was witnessed 
in the vicinity of the Birmingham markets on the 12th iust, While 
crorsiog Rea-street a Sparkbrook steam tram was struck broadside by 
one of the new electric cars. The force of the impact threw the electric 
car cff the line, There was a big smash of glass, but, fortunately, no 
one was hurt. To facilitate communication in case of accident or 
breakdown, the Birmingham Tramways Committee decided some time 
ago to fix telephone call-boxes at intervals of about 600 yards along 
the main routes, Owing to a representation from the Watch Oom- 
mittee, it was decided on Tuesday to give permission for the telephone 
being also used for the purpose of police calls and fire alarms, 

Erith, —Ata meeting of the Council on Tuesday last a letter was 
read from the clerk, London County Council, upon the sutject of the 
construction of tramways between Beresford.square, Woolwich, and 
the couuty boundary at Abbey Wood, referring to the interview on 
the subject which this committee had with the Highways Committee 
of the County Ccuucil, stating that tha Highways Committee were 
giving very careful consideration to the proposals which had been put 
forward in regard to the matter, but, as they gave rise to several ques- 
tions of importance, the committee would not be able to arrive at a 
decision thereon untilafter the Easter vacation—v z , until the beginning 
of May, <A further communication on the matter would be addressed 
to this Council as soon as possible thereafter. 

Dartford.—An important decision was come to by Dartford Urben 
District Council at their meeting last week. This was that an attempt 
should be made to supply the '' missing link” of the tramway chain, 
so to speak, between Dartford and Gravesend, Ia other words, the 
Council decided to promote a Bill in Parliament for the extension of 
the tramway to Swanscombe Cross. The original intention of the 
Dartford Council was to have continued the line to Swanscombe, but 
objection having been raised by the railway company, Lord Jersey, 
who presided at the ixquiry át Dartford by the Light Railway Oom- 
missioners, agreed that he had no power to allow the line to reach 


Greenhithe, and he accordingly drew his pencil across the portion of 
the map denoting Horns Cross. The Dartford Tramways Committee 
reported to the Council that Messrs. White and Oo., the lessees of the 
Dartford tramways at present constructed, were in favour of the 
extension of the light railway to Galley Hill, to connect up with the 
Gravesend system, and that they would be prepared to take a lease of 
the extending lines and the extensions (when constructed) on terms to 
be mutually agreed. In the event of the application for parliamentary 
power to construct the extension being unsuccessfaJ, Messrs, White 
would defray one-half the cost of the application, 


London County Council.—At the meetivg of the London County 
Oouncil on Tuesday, the Highways Committee’s report reminded the 
Council that in May Jast they approved the terms of the acquisition, 
as from April 1, 1906, of the interest of the North Metropolitan 
Tramways Oo, in the residue of the term of its lease of the Council's 
northern tramways, It was agreed that the Oouncil should pay to 
the company £120,000 in respect of its interest in the lease, but it 
was not possible to agree the amount to be psid for the horses, and 
Sir Edward Boyle, K.O., M.P., was appointed arbitrator, The amount 
of his award is £120,796, and the amounts agreed in respect of cars 
is £11,574; harness, stable utensils, tocls, and plant is £34,740, and 
forage and consumable stock is £6,304, The total sum payable to 
the company will be as follows: agreed amount already paid, 
£120 000 ; additional sum raid under the terms of the agreement for 
purposes of adjustment, £17 787 ; horses, cars, harness, stable utensils, 
fools, plant, forego, and consumable stock, £203.414—a total of 
£341,202 or about £93 000 less than was estimated when the terms 
for the acquisition of the Jease were spproved. There have, however, 
to be taken into consideration tha costs of the valuation, ete., which 
will it is estim tel amount to shout £9000. The total expenditure, 
therefore, is £230 OCO, of which £221,202 will be payable to the North 
Metropolitan Tramways Oo, 

Finsbury.—A report was submitted at the last meeting of the 
Borough Oouncil respecting St. John’s-street, City road, and G ;swell. 
road trams, The committee had considered a communication from 
the L-n?3on Ocunty Council in response to recent representations made 
by the Borough Council that completion of the Goswell.rosd improve- 
ment and tbe reconatruction of the tramways within that area may 
be exre^ited, intimativg that the County Council] has decided to 
arrange at enre for the execution of the paving, eto, works con- 
nected with tbe improvement, The committee bad also considered a 
plan indicating the proposals for the extension of electrical tramway 
service from So, John.street to Highbury Station. and also for the 
fixing of points and crossirgs in Br. John-street as beirg part of the 
work which would require to be carried out in the event of the line 
in St, Jobn-street beirg ultimately connected with those in Penton- 
ville-rosd. The Borough Council agreed to approve of the connection 
being «ff-cted. Thecommittee had also considered a request from the 
London County Council expressing the hope that the D rough Council 
would agree to their proposals to construct tramways in Sb, John- 
street, proceeding without provision for street widening being made in 
the Rill now before Parliament, in view of the probability of it being 
practicable to obtain the widenirg of St. John-street, ty Brewer street 
North, at practically no expense to the ratepayers on the rebuilding, 
at no distant date. of the property which would have to be acquired 
at some corsiderable cost in order to ¢ fect immediately such widenirg, 
The Council, with the exception of one or two additions being made, 
agreed to the proposals, ; 

Ipswich.—The annual report of the tramways department states 
that the tramways plant during the past year had worked satisfactorily. 
Daring October and November the lines were relaid at the corner of 
Queen-street and Princes-street, at a cosb of £355. 93. 10d. The 
amount to be received for a contract for advertising on the cars was 
£1 008 per snuum, Recognising that there were many persons com- 
menemg work at or bı fore 8 a.m., such as shop assistants. clerks, and 
others (male and female) who did not answer to the description of 
workmen as defined by the Ipswich Corporation Tramways Act, 1900, 
but who are equally deserving of the benefits of the cheap workman’s 
ticket, the committee have arranged to allow all passengers on the 
cars up to 8 a.m, to travel ab work men's fares, without distinction as 
to sex or employment. And, further, to allow workers not coming 
under the statutory definition of workmen to return by car in the 
evening, return tickets hsve also been introduced, These return 
tickets are issued at the price of ld. on all cars up to 8 a.m., and 
entitle the purchaser to ride the workmen’s halfpenny stsge in the 
morning and a similar distance on any route in the evening. between the 
hours of 5 and 6 p,m, on ordinary weekdays, and on Saturdays between 
thehourscf 12 noon and 1.50 p.m, On the evening journey the return 
ticket is tendered in lieu of coin as payment for a workman's halfpenny 
ticket, The return tickets are not transferable, and are available on 
day of issue only, The accounts showed that the revenue from 
passenger traffic was lower this year by £2,007, partly due to fewer 
car miles’ having been run, The weather, too, had accounted for this. 
There had been an abrormal number of wet Sundays—24 against 7 
in 1904-5, and 13 wet Ssturdsys against 6, the two days when better 
averega takings per car mile were obtained than any other day in the 
week, Depression in trade, too, doubtless had bad its effect on the 
spending capacity of the working classes, an assumption borne out by 
the fact that a great many less long-distance tickets had been is:ued 
this year, Althovgh there has brea a great decrease of 54 per cent, 
in the average takings per car mile, the workirg expenses had been 
reduced on last year’s figures by 13 9 per cert, From the net revenue 
appropriation account the total deficit at March 31 last was shown at 
£2,131, 19s, 7d., as sgainst £2741 183, ld, at that period in 1905. 
Assistance was received from the rates to the extent of £1,520. The 
actual loss on the year’s working was £710, in which, however, was 
included a special charge of £353, 9s, for the Queen-street improve- 
ment, The results of the parcels system was not up to expectations ; 
the revenue, £50, 8s, 9d., just covered expenses, 


THE ELECTRICAL ENGINEER, MAY 18, 1906. 


is now ready, 
column, 


purchase second-hand electrical plant. 
ment column, 


purchase of a 600-kw, steam generator, 
advertirement column, 


finances of the town. 
of over £1,700 for the year, whilst on the pump-room there was a 


profit of £2,800. 


LIGHTING AND GENERAL. 
Bermondsey.—The units generated for April, 1906, at the borough 


electricity works were 126 933, against 93,506 for Avril, 1905. 


Institution of Electrical Engineers.—Part 177 of the Journal 
Full particulars are given in cur advertisement 


St Marylebone.—The Council are prepared to receive tenders to 
Partieulars in our advertise- 


Tynemouth.—The Corporation are inviting tenders for the 
For full particulars see 


Tantalum Lamps.—We are informed” by Messrs, Siemens Bros, 


and Oo., of Westminster, that the list price of the tantalum lamp is 
reduced from 6s, to 2s, 9d 


Harrogate,—The Oorporation have issued particulars of the 
The electric light undertaking shows a surplus 


Carrickfergus, — Messrs, Curran Bros, have applied to the Urban 


District Council for asite on the slobland at West Pier with a frontage 
nf 60ft. on which to erect electricity generating works, and the Council 
have granted a lease for 20 years, at a rental of 1s, 6d, per foot 
frontage. 


Paxman-Lentz Engines,—Messrs. Davey, Paxman, and Co, inform 


ua (h.b an important order has jab been placed with them for 


10 horizontal compound steam-engines, on the Paxman-Len'z system, 
of an aggregate cf 7,000 h.p., which are for an electric light 


insta]'a ion. 


Eastbourne —The report of the Corporation Electricity Committee 


Shows that it has been resolved to make an extension to the new wing 
of the Grand Hotel, also that the cffer of the Alphons Custodis Co to 
repair the chimney shaft at the electric lighting works for £45. 7s. 


has been accepted, 
King’s Lynn.— Mr. J. Pilling, the electrical engineer, has reported 
to the Oouneil that during the psst month applications were 


received for 1 466 additional lamps of 8 c.p., or equivalent, making 


a total of 24 939 from private consumers. The additions includid 
nine ele t ic fans and four motors of various powers, o 


Swansea —Tenders are to be invited by the Corporation for the 
supply of alternating-current motors and accessories, The mains are 
to be extended. at a cost of £145, and the engiure- has been instructed 
to insert in the conditions of contract for the new 6L0-kw, steam genc= 
rator a time limit of six months from date of order for the completion 
of the works. u 

Louth,—The Town Council have received a letter from the Board 
of Trade, asking whether the undertakers had taken any steps to carry 
out their obligations under the Louth Electric Lighting Order, 1902, 
and have referred it to the Electric L'ghting Committee, who have 
resolved to ask the Local Government Board to extend the order for 
another four months. | 

Liquidation.—The London Gazette announces that 8 general meeting 
of tbe members of the Nernat Electric Light, Limited (in liquidation), 
will be held at the Westminster Palace Hotel. 8.W., at 12 noon on 
June 18 for the purpose of havivg an account laid before them showing 
the manner in which the winding up has been conducted and the 
property of the company disposed of. | 

Birmingham.—To facilitate communication in case of accident or 
breakdown, the Birmingham Tramways Committee decided scme time 
ago to fix telephone call-boxes at intervals of about 600 yards slong 
the maiu routes, Owing to a representation from the Watch Committee, 
permission has been given for the telephone being also used for the 
purpose of police calls and fire alarms, 


St Marylebone.—The Borough Electricity Committee are recom- 
mending the Oouncil to purchase the following from the St. Helens 
Cable Co, : 1 637 yards of '5 armoured cable, at £606. 18s, per mile, 
£564 9s. 8d. ; 316 yards of one square inch lead-covered cable, at 
£184. 5s. 51. per mile, £230, lls. 7d. ; 98 yards of five-core pilot 
cable, at £159, 11s. 1d. per mile, £8. 17a. 7d. 


London County Council,—The Highways Committee have recom- 
mended that expenditure on capital account not exceeding £2 000 be 
sanctioned for the laying of cabie ducts and -cablee, and the provision 
and erection of the switchboard panels, etc., required for the electric 
working of the tramways from the Angel, Islington, via Upper-street, 
to Highbury (N.L R.) Station, and have asked the Council to authorise 
them to arrange for the execution of the work, y 


Broughty.—The Under-Secretary for Scotland, in a communication 
to the Ocuncil, saretions, pursuant to the provisions of the Electric 
Lighting Aste, the borrowing by the Town Oouncil of £5,000 for the 
executicn of capital works under the Broughty Ferry Electric Lighting 
Order, 1900, the loan to be redeemed within a period not exceeding 30 
years, The Secretary also states that he would be prepared to con- 
sider an application for a further extension of the borrowing powers 
afoer Sept. 30 next, | 

Burslem —At a recent meeting of the Oorporation Electricity Oom- 
mittee, the engineer reported that the number of unita generated during 
January was 14 358, during February 20,465, and during March 
20,053. The number of 8-c.p. lamps in use (exclusive of street- 
lighting) during January was 4,000, during February 4 870, and during 
March 5118, The committee recommended that the electrical engi- 
neer be authorised to attend the annual convention of the Municipal 
Electrical Association at London from June 19 to 22. 


Morley,—Mr, J, E, Ellis, the borough electrical engineer, reports to 
his committee that the output from the electricity works for the month 


ending March 31 was 15 028 units, as compared with 13,993 units the 
game period last year, being an increase of 1 035 units, The quantity 
Bold to consumers by meter was 11,125 units, as compared with 
9 873 units the corresponding month of last year, an iacrease of 
1 252 units. The number of lamps connected up to date was 
13 961, and there were 14 motors connected with an aggregate of 
403 h.p. ; | 

. Electricity Supply Co for Spain.—The directors have issued a 
notice giving the reauit8 of the second drawing for 84 6 per cent. first 
mortgate debentures for £100 each, and 46 7 per cent, ''B” mortgage 
" debentures for £100 each. The bonds will be paid cff with interest 
to date, at the office of the company, Oollege-hill-chambers, Oollege- 
hill, London, E.O., on Jane 30, 1905, from which date interest thereon 
will cease. The bonds, when presented for redemption, must bear the 
following endorsement: ‘‘ Raceived the principal sum of £1C0 sterling 
with interest to date,” | 


Huddersfield —The General Purposes Committee of the Corpora. 
tion have considered communications received from the Ohamber cf 
Commerce and the National Telephone Oo, with reference to the 
defective local telephone service, for which the Corporation have been 
said to be in a measure responsible, The town clerk has been 
instructed to reply t£» the chamber to the ¢ffsct that the Corporation 
regret the inefficiency of the service, but admit no responsibility, and 
that if the National Telephone Oo, submit any propasal for an improved 
service, the Corporation are prepared to consider the same, 

Boston.—The town clerk has reported the receipt from the Board 
of Trade of the draft provisional order’ proposed to be g-anted by the 
Board to the National Provincial Electricity Oorporaiion, and that 
the order cc ntained a clause giving the Council an option of purchase 
on the terms of the resolution passed by the Council on April 3 last, 
exept that the option was exercisable at the expiration of 22 years 
instead of 21 years. Is has been resolved that the draft order be 
approved, and that the town clerk writa to the Board of Trade asking 
them to amend the order so that the option may be exercisable at the 
end of 21 years, 

Sheerness.—Tho Admiralty have decided upon the strength of the 
staff to be employed at the generating station at Sheerness Dockyard 
when the plant for power and lighting is installed, as follows: 
station supervisor, B class (from 42s. to 49s. per week), Swo; assistant 
drivers and dynamo attendants (288, to ls. 6d, per week), three ; 
apprentices or skilled labourers (at one-sixth the ordinary week rate 
per eight hours’ shift, or from 283. to dls, 6d. per week), two; leading 
 Bboker(31a. 6d. to 553. per week), two; stokers (24s, 61. to 3ls. 6d, 
for six days per week and paid for overtime), four; jointer (343, to 
(2a. per week), one. 

Lowestoft.—At a meeting of the Electricity Committee of the 
Ocrporation a letter was read from the Lowestoft Regatta and Town 
Advertising Committee asking if the committee will wire, supply the 
lamps, current, and illuminate the pier on regatta avd {é:e nights, 
Th» engineer reported that the cost of eight tiers of wire and lamp’, 
each tier 120ft. long sufficient for the illumination, would be from £27 
to £30. The committee recommended that the spplication of the 
Regatta Committee be acceded to, and that the engiueer be suthorised 
to obtain the necessary lamps and wire for the purpose, which could 
be let out on hire and used for other purposes in addition to that of 
illuminating the pier, 

Burton-on-Tront.—4A* the last meeting of the Town Council it was 
reported that the electricity works results were very satisfactory. The 
Tramway Committee had taken 6).000 units less than last year, and 
the amount sold for lighting hai not increased so much as expected 
but there was, however, a considerable increase in the amount sald 
for power. The committee had stead ly decreased the costs and were 
putting £1070 to the renewals fand. The total expenditure was 
£10576 153, 8d., as against £9,791. 94. 10d., this including a 
porp'us of £1073. 5s. 2d. carried forward to the renewal fund, as 
against £557. 33s. lid. last year. The total income was £10,376. 
los. 8d., against £9,791. 9s, 10d, last year, 

Konsington.— At the meeting of the Borough Council, the Ken- 
singto and Kaightsbridge Eleovric Lighting Oo. made further reference 
to cneir off-r to substitu e 46 '' Ex«eilo" electric arc lamps for certain 
iucandescent gas lamps in South K-nsington, at a minimum charge of 
£7. ls. 9d. per lamp per anuum ; the company will be prepared to 
carbon, clean, and maintein the lamps ata further charge «f 144. per 
unit, making a total of £14, 53, 6d. per lamp per annum, the proposal 
In ei.her case being su'j ct to a contract being entered into for a 
period of five years, The Works Committee recommended that the 
company be informed that the Oouncil did not deem it expedient to 
accept the cffer, The Council passed the recommendation, 


Wishaw.—Since the introduction, less than a year ago, of the 
electric light into Wishaw, all has nob been plain sailing in connection 
w th the scheme, a good deal of dissatisfaction haviag been expressed 
over it both inside and outside the Town Council, These grumblings 
are said to have réached the ears of a few Glasgow gentlemen with a 
practical knowledge of engineering, who are, it is alleged, prepared to 
buy over the whole undertakieg. Up to the present time as much as 
£10,0C0 has been spent on the schen-e in the burgh, and the proposed 
Byndicata, it is said, are willing to: ffer a profit of 10 per cent, on the 
outlay, in addition to defraying the incidental expenses of the trans- 
ference, if that stage be reached, There is a prospect, it seems, of the 
offer in definite form being placed before the Town Council at their 
next meeting, 

Stock Exchange —The Stock Exchange Oommittee has appointed 
May 25 special settling day for Madras Electric Supply Corporation’s 
10,000 shares of £5 each, 103. paid, Nos. 1 to 10,000. The committee 
has also ordered the undermentioned securities to be quoted in the 
official list : Oosta Rica Electric Light and Traction Co.'s farther issue 
of £57,100 5 per cent, first debentures, Nos. 2 201 to 2,556 of £100 
end Nos, 1,601 to 1,630 of £50 each ; Great N orthern, Piccadilly, and 
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Brompton Railway Co5.'s £1,133,0C0 4 per cent, perpetual debenture 
stock, in lieu of Speyer Bros.’ scrip certificates now quoted ; Peebles 
(Bruce) and Oo,’s further issue of 10 000 6 per cent. cumulative pre- 
ference shares of £5 each, fully paid, Nos. 40,001 to 50 000. Forth- 
coming calls: May 21, Manx Electric Railway. £45 per cent. on 44 per 
cent, first debenture stock; May 25, Marconi’s Wireless Telegraph, 
5s. per share on new £1 shares (foreign shareholders). 

Gloucester. —' The accounts of the electricity works for the year 
ended March 31, 1906, have been issued, The receipts total £11 831, 
13s. 9d., including £6 085. 153, lid, from ordinary customers, 
£2 615. 17a, 10d, for lighting of public street lamns. total £8 474, 
9a, 4d., less £220. 4a. 5d discounts, e:6.,33 against £7,227. 23 21. in 
the previous year ; and £2 888, 3s. 9d, from the Light Railways Qom» 
mittee for 695,165 units at ld., against £2,694. Os. 11d. in 1905, The 
total expenditure was £5 807. 7s. 11d., including £5 079 for genera- 
tion, £1,399. 7s. 7d. for repairs and maintenance, £364. 151. 8d. rates 
and taxes, and £895. 16s. 7d. management. The credit balance on 
the revenue account is £6,024. 53, 101, which has been applied, 
£1,922, 51. 2d, to paying interest on loans, £1 040. 12s, 10d. to bank 
interest, and £1,659 to one year's rapayment of loans. The balance 
carried forward is £634, 103. 114,, as against £767. 183, 11d, in the 
p:evious year. 

Fire.—A report has ban circulated in the daily Press that the 
fire at Lord Derby’s stables, Newmarket was caused by the fusing of 
electric wires. The resident engineer in Newmarket, however, has 
made inquiry, and finds that the double-pole main switch was off at 
the time the fire originated, and that it was switched on and the 
light used to see to get the horses out of the stables, and ib was 
then switched off again, and the distribution board aud all fass 
(for that part which has been burned down) are intact. Lord 
Derby’s electrical engineer carried out the installation, and it his 
since been looked after by Messrs, Baily, Grundv, and Barrett, of 
Cambridge and Newmarket. The representative from the insurance 
company, after inspecting the switobes and distribution boards (and 
seeing the man whose duty it is to look after the switching on and off, 
who states that the electric light has not been used, as it has not been 
required for about three weeks) was quite satisfied that it was not due 
to electricity, 


Uadergrouud Cables.—The Bulletin de la Société Internationale 
des Electriciens for April contains an account of experiments made by 
M. de Marchena upon underground cables to determine the practical 
limit of pressures which may be safely employed, Two installations 
formed the sut j:eb of the experiments, the first being a high-tension 
tramway system at Nice, and the second a transmission liae to convey 
power to Nice from a hydraulic installation, both of which have been 
in operation for a few years, From the successful results attained 
elsewhere at pressures of 5,500 volts, ib was decided to try 11,000 volta 
on these lines, The cables employed were three-core, with 8mm. of 
insulation between conductors, and 8mm. between conductors and 
lead covering, also insulation of 10mm, between conductors was tried. 
The conclusions of tre author are that cables carrying pressures up to 
20 or 22,000 volts can be succesfully made and maintained under. 
ground, but that from 20,000 to 40 000 volts they are liable to give 
troublo, and above 40,000 volta are im practicable, 

Newcastle.—A Local Government Board inquiry has been held at 
Neweastle into an application by the Corporation for leave to borrow 
£4 500 for street.lighting. The Town Olerk said the money wa 
reqaired in order to add 180 are lamps to the 200 already used in 
lighting the streets, The Council, he added, had considered the 
qaes ion very carefully, and come to the conclusion that this was the 
best method of lighting the streets. At the Ohambers of Commerce 
the secretary reported that ss the direct resalb of the action of the 
chamber, a wireless telegra; hy station was almost completed on the 
coast of Cullercoats, — In a few days the station would be in the posi 
tion of being able to send or receive mesa»ga to or from a distance of 
200 miles, The station will receive messages on all systems. The 
secretary was instructed to make this fact as widely known as possible, 
as it was considered to be of great importance commercially. The 
station is being erected under the supervision of M. G. H. Birbonr, 
chief engineer of the De Forest Wireless Teleg-aphy Ca., and the 
receiving standard is 240ft, in height, The secretary stated that two 
or three ships had already made arrangements to have the installation 
p à'ed on board, 

Cardiff, —To the Electrical and Lighting Committee of the Corpora- 
tion Mr. Arthur Ellis, the electrical engineer, has submitted proposals 
for a reduction in the price of electric light to private consumers, 
Mr, E lis's balance.sheet showed the net income of the department 
for the year ended March 31 last to have been £36 016. 153, 2d., 
and the net expenditure, including loan charges, £34 428. 93. 7d, 
leaving a. net profit of £1,588 53. Vd, Mr. Eus explained in detail 
the present charges of the Corporation, which were as follows: for 
electric lighting, a flat rate of 444. per unit, or a maximum demand 
system of 7d, for the first hour’s average use, and 24, per hour after- 
wards ; for power and heating purposes, a maximum demand system 
of 4d, for the first hour's average uxe and 1d. for the remainder. He 
had three alternative proposals to put before the comm'ttee. Firat, 
to reduce the maximum demand 7d. and 144., and the flat rate to 
441, This would mean a reduced income on last year’s sale of £1 557, 
Proposal] No. 2 was a maximum demand system of 64d. and 144., 
and a flas rate of 4d., by which the reduced income would be £2,530. 
The third p-oposal was a maximum demand as at present of 7d, and 
21., and a flat rate of 34d,. which would mean a redustion of £2,721. 
The committee eventually decided to adopt a fi:b rate of 34d. per. 
unit, it being estimated that the increased number of consumers and 
increased output would more than balance the reduction of £2,721, 
and that as these reductions became more widely known and more 
popular the profits would continue to grow. The adoption of No. 3 
propos! is equivalent to a reduction of 224 per cent, on the present 
charge, | 
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l Glasgow.—The latest municipal scheme at Glasgow is to supply 
' Greenwich time" to the citizans, A committee of the Tewa Council 
have been considering the scheme for some time, and after a tour of 
Investigation on the Oontinent, they have now submitted a report, in 
which they resommend the Corporation to proceed at once to establish 
a complete public time service by means of electrically controlled 
clocks, combined with the supplying and lending of clocks to offices, 
shops, and warehouses, as has been done in Barlin and Antwerp. Ia 
the event of this recommendation beirg carried, the committee ask 
that it be remitted to them t5 negotiate with the companics as to the 
terms and conditions on which they would be prepared to undertake 
the work of establishing and carrying on for a period of years a 
system on the lines indicated with the option of ultimate acquisition 
by the Oorporation, 


Change of Name,—Mr. G. M, Boddy, of 18, Newington, Liverpool, 
writes to us as follows: ‘‘ Having traded at the above address for a 
considerable time under the style of ' E, Goossens Pope and-Oo,’ and 
' Pope's Electric Lamp Oo.,' I beg to inform you, that having ceased 
to produce any of the goods formerly sold when trading under the 
names mentioned, I have now made improved arrangements for the 
production of new series of lamps of a much higher class, yet at 
most favourable prices, and that in future I shall trade at the same 
address under the name of 'G. M. Boddy and Oo.’ All debts due 
to and owing by me under the late trade names will be received 
and paid by me as 'G, M. Boddy and Oo.’ To avoid misunder- 
Standing, I would call special attention to the fach that I have no 
connection with any firms of similar name to those mentioned above, 
and the improved types of lamps are made with the advantages of the 
. lengthened experience and largely increased output of re:ent years and 
of the most up-to-date plant, there being no lamps made of really 
better quality. Every lamp is guaranteed for life, candle-power, and 
efficiency, special attention having been directed towards the question 
of economy and cost of current.” | 


=  ; West Ham,—The following amusing skit appears in the Vest Ham 


.. electricity deparument of the West:Ham Corporation : 


TEN little street Jamps burning in a line— 

Wind blew a mantle cff, and then there were nine, 

NINE little mantles glowing very late— 

Drunk clasped a lamp-post, and then there were e'ght, 
Kicut little gas lamps looking up to heaven— 

Bboy sneez:d upon his beat, and then there were seven, 
SEVEN little gas lamps rather in a fix— 

Water in the gas-pipe, and then there were six, 


81x little stray lamps tried to look alive— 

Oae overstrained itself, and then there were five, 

Five sickly gas lamps! Town Surveyor swore— 

One mantle trembled, and then there were four. 

Four winking gas lamps, shabby as could be— 

Boy shied a pebble, and then there were three, 

THREE little gas j:ts looking rather blue— 

Gent slipped upon the kerb, and then there were two, 

Two little mantles completely overdone— 

One failed its warranty, and then there was one, 

ONE little gas lamp burning all alone— 

Gas main exploded, and then there was— 
Electric light all along the street, supplied by the 
West Ham Oorporation Electricity Supply. 


Ozone Generators.—A correspondent to the Times states that an 
experiment with «zone generators, which have been installed by the 
Electric Oz ne Syndicate, of London, is being tried at the Liverpool 
Stipendiary magistrate’s court. Various methods of ventilating the 
court and the passage leading from the cella to the dock have been in 
use, but the results have bein unsatisfactory, and the foulness of the 
atmosphere on busy days has been a continued source of complaint, 
The electric czne generators have been in operation a couple of days 
with good effect. A star of tabes with a small fan for diffusing the 
oz ne has been fixed near the stipendiary’s bench, and another cz niser 
of 10 tubes is situated in the approach to the cells, where the atmo- 
sphere is usually the most unpleasant, A feature of the apparatus is 
that, whilst generating a deodorising disinfestant, if can be regulated 
80 as not to leave sny odour of itzown. Ozonisers of the same class 
were first installed in the Canard liner ‘‘ Lucania," and they have since 
been placed in the ''Oampania," The czonisers can be worked bv 
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alternating current through a transformer to raise the voltage to 5,0C0: 


volts, When working with the direct current a small alternator is 
used through the medium of the’ transformer, and where no main 
current is available an alternating dynamo operates the apparatus, An 
accumulator and a coil serves for small installations. The power taken 
by one Yin, tube will ozonise 8,0.0 cubic feet of average impure air; 
and where two Yin, tubes are required the power taken for each is seven 
watts, i 2 i 


Yarmouth,—After considerable negotiation with the Telephone 
Co., tefms have been “arranged: by the Town Council, The annual 
rent of £5. 43, paid by the company for poles and overhead way- 
leaves is to cease, and the Corporation will accept a commuted rent of 


105. The company is to give the Oorporation a complete telephore 


service for a rental of £44. 5s., and the user of three private lines for 
£20. 10s., in place of the total rental of £17, 7s. now paid, The com- 
pany is forthwith to put its central main routes underground, aud 
from January next to pay to the Corporation 5s, per annum for each 
exchange subscriber (minimum 150, equal to a minimum rental of 
£62. 10s, per annum), and also to pay rentals for junction boxes, The 
agreement also contains, among others, the following clauses: The 
Corporation to do all necessary works of excavation, and the company 
notin any circumstances to break up or interfere with the streets, 


The cost incurred by the Corporation (including a charge of 5 per 
cent. on the total cost) to be paid by the company. The Oorpora- 
tion not to be deemed to have granted by the agreement any monopoly 
to the company, In the event of the company paying a higher rental 
to the council of some other city or borovgh for the wires carried 
underground, than th»se to bə reserved by the agreement, the com- 
pany to pay the like rentals to the Corporation instead of those 
hereby reserved, Ia the event of the company reducing the present 
charges to subscribers in any city or borough (other than those 
within the metropolitan area), with a similar population for the time 
being to Yarmouth, below those at present in operation in Yarmouth, 
the company, if required by the Corporation, to reduce the charges to 
subscribers within the borongh to similar amounts, | 


Blackpool, —Mr, O., Farness, the borough electrical and tramways 
engineer, has made a report to the committee, giving full details of 
the estimate for the coming year, along with a summary for the capital 
outlay, revenue expenditure, and surplus for each of the last five 
years, This shows that the total units sold in 1902 numbered — 
2,018 132 ; 1906, 2 671,217 ; and the estimate for 1907 is 2 788 500. 
The total revenues in these respective years are £27,912 £52 768, 
and £355,665, and the total working expenses £18 720, £14 968, and 
£15,776. The gross profit five years ago, in 1902, was £9,192, last 
year £17,800, and the estimate for 1907 is £17,890; from which has 
to be deducted the interes? and sinking fand on capital, which in 1902 
was £9,133, which practically went up by £1,000 in each of the two 
succeeding years, but only £35 in 1905, and £176 last year, while it 
is estimated that these charges will be increased next year by £211, 
making the total £11,890. I» is interesting to note how the surplus 
(after paying all charges) rose since 1902, Ia the year named the 
surplus was £59, while in the followiog year ib went up by about 
£2 500, and the succeeding year dropped again by £85 However, 
in 1905 there was a record jamp in the net profit of £3,630, making 
the total profit £5,900. There was an advance on this last year of 
£221, bringing the total t» £6,121, and the estimate for next year is 
practically the same, being £6,000, It will be noted that while the 
revenue shows an eitima'ed increas; of £898, the working expendi- 
ture is estimated to be £3(8 in excess of last year, This is accounted 
for by the extra output of 117 285 units, and the advance in the price 
for fuelihis year over 1905. The percentage of total working expenses 
to revenue for the past year was 454 per cent., and the éstimated 
percentage consequent upon above advance for this year is 462 per 
cent., an increase of 14 per cent, | 


Carlisle.— The electrical engineer has reported t» the Oorporation 
Electricity Committee showing that additional plant and extensions 
are required at the electricity station, The report contains the follow- 
ing: ''The generating plant was allocated last vear as follows: 
lighting (Nos, 1, 3. and 5), 406 kw.; traction (N», 6), 250 kw, ; 
duplicate balancer (No. 2), 60 kw. ; spare (No. 4), 154 kw.—total 
plant installed, 870 kw., from which it will be seen that if either No. 5 
or No, 6 had broken down, the spare plant cou'd not have taken up - 
the load, I reported in May, 1905, that the capital tied up in respect 
of traction supply is £9,576, which at 74 per cent, represents an 
annual payment of £695 approximately, and that in this figure no 
spare plant has teen a:lowed for; thab the tramway generator must 
run for 15 hours per day, d:ing an average of quarter load; 
and that apart from its being very bad. for the plant, the 
capital was keing used in a most uneconomical manner My 
recommendacion is that you instal a battery of sufficient siz3 
to run the trams for several hours independent of the running . 
machinery, This, in cor janction with a reversible booster, is a most 
efficient combination, simple, and automatic in operation. To enable 
the maximum fl xibility to be obtained, a link in the shape of an 
electrically-driven motor balancer should be included in the exter. 
sion ; the function of this is to enable a transference of power from 
the lighting to the traction system, and vice versé I require this ag 
occasionally there is a load on the lighting sysvem jast too big for one 
of your small sets in the deybime, or just too small to be economically : 
carried, Then, again, the load can be delivered in sufficient quantity . 
from the lighting to the traction system when occasion arises, I have 
designed the extension in such a way that the extension battery can 
be utilised at a moment’s notice upon the lighting bars in case of - 
emergency, and be put on the night load after the trama have been - 
taken off. The advantage of this is that the generating system could 
be shut down for several hours when desirable. The building work 
necessary I have designed upon simple and economical lines, keeping . 
in view future requirements, This Mr. Marks has kindly examinea 
and passed as being in conformity with the building by-laws, having 
only asked me to thicken up one wall from 181n. to 22in," Then 
followed the city surveyor's estimate for the buildings, amount- . 
ing to £800 or £900. The detailed estimate was as follows: 
battery (260 cells), £2,450; reversible booster, £400; motor- 


generator, £400; switchboard and connections, £550; build. 
ings, £900; spare armatures, £250; two ventilating fans, 
£50; 10 per cent. contingencies, £500—total, £5,5C0. .The 


engineer added some notes, of which the following may be given: 
' Your generating station has cost $35 4C0. The power is 870 kw.; 
the cost per kilowatt, £38, The propored extension will cost £5 500, . 
The power is 325 kw, for one hour, which may be termed ihzemer- “ 

gency load. The cost per kilowatt, £16. 18s. 6d, At thethrée hours’ 

rate the power is 164 kw.; the cost per kilowatt, £55.14s..3d. The 

cost of the cable work, services, meters, lamps, etc., is approximately — 
£22,000. Distributing cables have been laid in 84 miles of streets, . 
The approximate total capital expenditure to date is £56,000. The 
total capital, including the above extension, will be approximately 
£61,500. I have only very superficially gone into the matter of 
putting in an extension generating set ; my reason for this being that | 
the running economy, which is of paramount importance, would not 
be obtainable, The flexibility of batteries, too, is desirable to meet 
the sewage pumping load which is in contemplation, and which is 
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thus provided for, all bat the switehbesrda, particulars of which at 
‘this early stage I am unable to specify. The condensing arrangements, 
in view of the nature of the extension I recommena, I do not at 
present wish to interfere with. Most uneconomica! as they are with 
cur existiog conditions, the saviog which will be:ff:cted due to the 
improved load factor on the tramway generator will more than psy 
the an: ual maintenance charge upon the new battery, which will be 
about £14) per annum.” The committee have adoptei the report and 
instructed the engineer to invite tenders. and have asked the town 
clerk to apply to the Local Government Board for sanction to borrow 
#5 500 for the extension and £570 fo: capital expenditure on 
machinery, etc, 


PROVISIONAL PATENTS, 1906 


May 7. 

10622. Improvements in leading-in wires for electric incan- 
descent lamps.  Sherard Osborne Oowper-Ooles, 82 
Victoria-street, Westminster, London, 

10630, Improvements in controlling gear for electric cranes 
and like hoisting apparatus, Walter Dixon, 121, West 
George-street, Glasgow. 

10639, Improvements in apparatus for starting up syn- 
chronous alternating - current dynamo - electric 
machines, Bruce Peebles and Co., Limited, and Jens 
Larsen La Cour, 34, Castle-street, Liverpool. 

10655. Improvements in elbows for conduits for electric 


wires,  Carence Clifford Sibley and George Augustus 
Luiz, 52, Ohanvery-lane, London. (Complete specifica- 
tion.) 


10674, Improvements in and relating to electric trumpets 
and the like, B rnhard Settegast, Thanet House, Tempie 
Bar, London, (Complete specification, ) 

10684, Improvements in and relating to dynamo-electric 
machines. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States, ) 

10702, Improvements in supporting devices for telephone 
apparatus, Herbert Sefton-Jones, 322, High Holborn, 
Londen; (Hans Boas, Germany.) (Oomplete specifica- 
tion. ) 

10703. Improvements iu adjustable suspendors for electrical 
devices, Austin berry, 522 High Holborn, London. 
(Date applied for under Patents Ast, 1901, July 11 1906, 
being date of application in United States, ) (Complete 
specification. ) 

May 8. 


10719. Improvements in sparking plugs for internal-com- 
bustion engines which aro fired by magneto-electric 
machines, Thomas Greves, 20 Oid-:quare, Warwick. 

Improvements in electzical safeguard indicator appa- 
ratus for railway points, signals, and the like, 
Siemens und Haske Art Ges., Birkbeck Bank-chambers, 
Southampton-buildings, London. (D.te spplied for under 
Patents Act, 1901, Sept, 2, 1905 being data of application 
in Germany.) (Complete epecification. ) 

Improvements in and relating to commutators for 
Gynamo-electric machines. The B ish Thomson- 
Houston Company, Limited, 83, QOannon-street, London. 
(The General Electric Company, United States. ) 

Improvements in and relating to the electrolytic 
deposition of metals, Sherard Osborn Cowper-Ooles, 
4, Scuth- street, Finsbury, London. 


May 9, 


Improvements in or connected with dynamo-electric 

, generators, electric motors, and other electric 
apparatus, Walter Kenneth Meldrum, 15, Water-street, 
Liverpool, . 

An improved terminal for making electrical con- 
nections, Berbert Eiward Beach, 21, Tewkesbury-road, 
As on-lane, Perry Berr, Birmingham. 

A beam or girder clip for supporting electrical 
conduits, gas or other pipes in ferro-concrete or 
other buildings, John Hugh Winter, 50, Narrow Wine- 
street, Bristo), 

An appliance for use in copjunction with electric 
bells or gongs or clock or other alarms, providing 
automatic alarm on an outbreak of fire, . George 
Lewis and Thcmas _Davis, Woodford, near Berkeley, 
Glca. 

Improvements in electric meters. 
Emile . Grassot, 48, Ficet-street, 
specification. ) 

Improvements in and connected with telephones, 
phonographs, sound horns. and the like. Celtsie J oly, 
22, Laurence Pounotney-iane, London, 

May 10. i. 

10904. Improvements in machines for use in the manufacture 

of incandescent electric lamps The British Tnomson- 

Houston Oompany, Lim-t-a, ^85, Oannon-street, London. 

(The General Erectric Company, Uited Srafes.) ! 

10930. A cablé finder and pulley-guide for use in connection 
with olectrical traction, Thomas Farrar, Standleigh, 
Whitefield, Lancashire. , i 


10778. 


10795, 


10802. 


10812. 


10819, 


10826. 


10842. 


10861, Charles Féry and 


London, (Oomplste 


10863. 


` 


- - - 
e a - - 


10957. Improvements relating to vapour electric apparatus. 
Percy Hobrook Thomss, W:surghouse Patent Bureau, 
Westinghouse-building, Norfolk-street, Strand, London. 
ds spplied for under Patents Act, 1901, May 11, 1905, 

bsirg dete cf spplication in United States, ) (Complete 
specification. ) 

10976. Improvements relating to electric conductors. Henry 
Haris Like, 7, Southampton-buiidings, London, (The 
Parker Olark Electric Company, United States.) (Complete 
ppecification. ) 

10993, Improvements in connection with dynamo-electric 
machines, Elektrizidts- Actien - Gesellashafr, vorm W., 
Lshmeyer und Co, 47, Lincoln’s-inn- fields, Londen, 
(Date applied for under Patents Act, 1901, May 11, 1905, 
being date of application in Germany.) (Oomplete ‘specifi 
cation. ) 

10996. Improvements in electric signals for railways. John 
Fenjamio Liteback, 40, Chancery-lane, London, (Complete 
s] evification. ) 

May 11, 

11028, Improvements connected with electric tail lamps for 
motorcars, George James Jacksor, 15, Water-street, 
Liverpool, 

11042, Improvements relating to electric heating apparatus, 
Adam Olarke, 18, Southampton-buildings, London, 

11058, Improvements in electric circuit breakers. George G, 
Stout, 46, Liınculn’s-inn-fields, London. (Complete spesi- 
fication. ) 

11081. Improvements in connection with dynamo-electric 
machines. Elektriziiéis Act.-Ges., vorm, W, Lahmeyer 
und Co, 47, Lincolu’s-inn-fields, L nion. (Date applied 
for under Patents Act, 1901, May 12 1905 being date of 
application in Germany.) (Complete epecificatior.) 

11102. Improvements in insulating material and in methods 
of manufacturing the same The British "homson- 
Houston .Company, Limited, 85 Osnaon-street, London. 
(The General Hlectric Company United States.) 

11114, Improvements iu wireless telegraphy and telephony, 
Edward Russell Clarke, 35, Leinster-gardens, Hyde Park, 
London. 

May 12, | 

11149, Improvements in electrical cables, British losulated 
aud Helsby Cables, Limited, and George Hinde Nisbett, 
65, Ohancery-lane, Lon jon, "(Complete epecifieation, ) 

11167, Improvements in or relating to telephone and other 
electrical equipments for the use more particularly 
of divers, Jamıs Holmar, 53 Chancery.line, London. 

11177. Improvements relating to electric fuses for firing 
guns. A. W. Fellowes-Gordon, Birkbeck Bank-chamberr, 
Scuthampton-buildings, London. 

11181, Electromagnetic automatic interrupter. Siemens Bros, 
and Oo, Limited, Birkbeck Bank chambers, Southampton- 
buildir ga, London, (Siemens uni Halske Acte Gos., 
Germany.) (Complete specification. ) 

11182, Improvements in olectric switches, Edward Neville 
Bray and Bray, Markham, and Reiss, Limited, 18, South- 
ampton- buildings, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published May 31, 


1904. 

240094, Electrically-controllod valve gear for motive power 

engines, Kendal. (Originally included in N». 24009/04.) 
1905. 

9966, Electric group timo fusos, 
Züuder Ges ) . 

11391, Brushes for dynamo-electric machines. Koch, 

11840 Electric block railway signalling and train contrel 
system, Whyte,, 

12100. Electric tail lamps for nistordk. Jackson, 

12221. Electrolytic apparatus, Hepburn and Mather aud Platt 
Limited, 2 ' pow 

12645. Means for regulating dynamos, 

14788. Wireless telegraphy. 
Telegraph Oompany. 

15546 Apparatus for controlling and operating the points 
of electric railways and tramways Turner, Dixon, 
and Stewait, 

16179. Electrical ignition Boar for internal - combustion 
engines Simms. 

17286, Electrical contact makers and breakers particularly 
for use in conjunction with internal - combustion 
engines. Də V-nlle. , aa 

20949. Photographic recording apparatus for electrical 
measuring instruments Siemens usd Halske Akt.-Ges. 
(Da «© applied for "under International Convention, Oct, 11, 


Lake. (Fab:ik: Elektrischer 


Leitner, 
Marconi and Marconi’s Wireless 


1904. ) » 
20772. Alternating-current electric motors. "Act, Ges, Browa. 
Buvert, uud Ov, (Dae. »pplied "for under Taternandi 


Convention, Oct, 17,- 1904.) : 


21870, Method - of securing. "or attaching a wire sumone 
electricity to a terminal, Lines, 


4 
- 
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22130, Manufacture of magnetic “materials. Hadfield, (Date 
applied for under Iaxernational Qonvention, June 8, 1995.) - 

22946, Self-lubricating brushes for ‘dynamos or the like. 
Boudreaux, (Date applied for under International.Conven- 
tion, Nov. 11, 1904.) 

23624, Electric circuit breakers for alternating currents. 
Elektriziüts Act,-Ges,, vorm, W. Lahmeyer und Oo, 


a monni Last price 
£ 
l Folkestone Blectric-Supply Ord. Nos, 1-107000 ......... D'a S408 
44 per cent. First Deb, Stock, Red..............» 100 .. — 101-104 
‘Havana Electricity, 1-15, DU: convierta causas cdd ue. Lll. 
Hove Electric Lighting, Ord., 1-12,000 ..... wax D wee QUIPPE. n 
Isle of Wight Elec. Lt. and Pwr. En p e. Db. Stk. Red. ... 100 .. ^ 98:101 
Kalgoorlie Electric Power and Lighting, 6 per cent. Cum. 


`- Name, 


(Date applied for under International Convention, Des, 22, kenean akhi vsbridgs Elec. Li., Ord., L21,000 .... : a Elo d 
1904.) . enn eren ee and Notting Hill, 4 per 100 101-103 
à cen ebenture Stock Red. .................. 4 eee ~ 401- 
di pes 20 S ition sy D for internal > combustion Kidderminster and Dist, Elec, Lighting and Traction, Pref. 10 .. 93-104 _ 
| engines. Siurmey, (Daryea.) London Electric, Ordinary ......... cce] 8 .. 2g 
26072, Telegraphs for transmitting orders, Siemens und Halske dud nd Per Fe E ue A CTE TEE IAN 108 en A 
Akt,-Ges, (Date applied for under International Conven- | yoiropoliten Ordinary, "00006300000 es, 5. 89 
tion, Dec. 14, 1904.) 44 per cent. First Mortgage Debenture Stock.... 100 .. 110-114 
19C6. 2 per Sent. Chm. Pre oh ese * qd ee EN 
235, Electrically-operated photographie copying apparatus. | yigiand Klsctric Power Dis 4i p.c. Ist Mort. Deb... — . 101-108 p.c. 
Lienekampf, (Date applied for under lote national Oon- | Newcastle-upon-Tyne Electric Supply, Ordinary, 1-57, Og 5 .. 7&3 
vention, Ost, 23, 1905.) | d9..:57,0/0-15,D00. satan: Dea adtepris n3 Ves ReTM 5 .. 8494 
5 per cent, Pref., L-5700) 1ixser is ev EE Ob ae 5 -ss 6 64 
376, Method of and apparatus for influencing an electric do. 51,010.05: DUD! 2.5 ocio SEKE tes dine voe ds 5 .. 64-63 
circuit in dependence upon the load of a continuous- | Notting Hill Electric Lighting otras eire td ue er see t. T 18-14 
current motor situated in another olronit, Siemens |j... eer oiy Toe and AA EE a E BRI, 
Bros. and Co, (Siemens Schuckertwerke G. m. b. H ) (per cent. Dabenture Stock ....... cese ut 10 : 99-101 
918, Variable electric resistance devices. L*m!e:t. Royal Electrical Company of Montreal, 44 per cent. First _ 
S w.e Shares Mortgage Debentures ................. en 100 .. 93-102 
2853, Inspection sight for electric ignition spark. Waite. Smithfield Markets Electric Supply, Ord. 1-12,000  ...... EI 21 22 
2928, Construction of alternate or change-over electric ——-— į per cent. Debenture Stock .............. sees m . us 
tumblor switch, Davies South London, Ordinary E xs "d 
' . South Metropolitan Electric Light and Power, Ord. ...... Tae: T£ 
3224, Combined telephone receivers and microphones, —— 7 per cent. Cum, Pref. ........ ce cece cece ee ee enee in T m 1% 
Lj angman, Berglund, and Bjorth, —— id ger oe pos tee AA A uS dn 
5883, Trolleys or collectors for electricity. Rockwell. | st, James's and Pall Mall, Ordinary, 101-20,080.......... 5 .. 10-11 
(Date applied for under International Convention, March 11, —— A ra ec ucl dee vix opli se necator CHEN im - $6 da 
1905.) Urban Electric Supply Co., Ordinary, 8-50-007 .......... 5 
6557, Vapour electric apparatus for rectifying electric eren minster, peut Cumulative Preference, 50,001-80,000 E 4 tnos * "1/16 
currents, Thomas, (Date applied for under International estminster, Ordinary ....... s e eee m ttt ttt Ig 
. i 1 UP TI EVE 5 5/.6-5 °/16 
Convention, March 30, 1905.) 5 per cent Cam Pref., 110,101-138,251 i . 55]. n 
Electric Tramways.— | 
Anglo-Argentine, 5 t. C Pref., 1-260,007 ...... MTS DÖ 
COMPANIES’ STOCK AND SHARE LIST. ee I 3 OE 
inen Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 140-145 
Xsonitt Akand nes pce er a = zi Mor. Deb. Stk., "Red. ewi ~. 100 .. 104-106 
N ; : Last price, arcelona Tramways, Ord., 1-20,000 .......... ..... eese T . 
y e paid. d 5 per cent. Cum. Pref, Shares, 1-10,000 .......... 10 l 
Commercial and Industrial.-- £ £ 5 per cont, Deb., Red., 1-600 +... esses 100. — 
Alliance Electrical Co.,5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 8-$ ——— 4 per cent. Red. Deb. Stock ... .......... esee o = 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 .. 4-8 Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75, ooi: 150,606. 1 .. i £l "n 
British mu an Hoy Ped us 1-100,000...... : " Um Blackpool per gom ecu e ze 1-59,594 .......... i e. 2d 15: 15 1x 
er cent. Cum. Pref., 1-100000 ............ .... .. 52-64  ] Blackpool and Fleetwood Tramroad .............. «(eee e 
—— Ap er cent, Mortgage Debentures ...... sere 100 ;. 104-107 Brisbane Tramway Invest., Ord., 1-75,000 ................ E T EN 
British nd -Houston Co., 44 per cent, Ist Mort. Deb. 2 M MEE DR Pret, i in 175,000 uon pa 00 7 of of 
OCK; BUC i ieee’ aide te ret0 reser es aiecd le 8 bibi0i o's bye a wie ldie r wise eo s did ve 
British Westinghouse Elec, and Manut. 6 per cent, Pref., : inci British Columbia Hlectrc Railway Co., Ord. Def... Ts T TEES 
"4 per cent. Mortgage Debentüre Stock ...... A i0 5 Se 5 per cent, Cum. Perpetual Pref. Stock.......... 100 .. 107-110 
Brush I Hog neering CUM Nos. 1-105,731 . 2 ie bs —— Hs M omne p pem og ies » 5,250, of £40 each 15 ioe PED 
ae Sene Depende odo on : 100 l|. 97-99 British Electric Traction, Ord. 1-300,000 & 60,00L-90,000 .. 10 .. 64-7 
44 per cent. 2nd Debenture Stock................ 100 .. 84-86 6 per cent. Om. Pf., 30,001-60,000 ......... m 10 .. 99; 
Callender's Cable, Debentures.........c eee 100 A 1084-1108 - dedicat Perpetual Debentore Stock ......... nm I dn 
5 per cent; PI Uu E ET 5 56. Buenos Ayres and Belgrano Trams.....00....++s+eeeesseee 5... 964 
Crompton and CO. 3:243 9e dare ok eers nireti neesi $ dy 2-21 —— “A” 6 per cent. Cm. Pf., 1-40,000 ................ 9 .. Eğ- 
5 t. Debentures............ 100 97-100 p.c «B 6 per cent. Cm, PE, 1-27,500..........-.-e-- 5. us 5-54 
- per cent. Debentures............ eee nnn m p.c AUS Ted. 100 106 168 
Edison and Swan United, “ ji ” Shares, 10 ed D E 5 DE 2 por [i A. l e ed. sesaseessesereren oe 100 ° 102108 
5 per cent. Debentures i NUN: TTT 100 i. 9095 Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red, ..... 100 .. 101-108 
4 per cent. Deb. Stock, Red. .............- esee 100 .. 8688 Calcutta Tramways, 1-102268 .........cecceee ee eeee cence 5 . S493 
Electric roue o: Nos, 1 to 112:100 eco ne inate tees 5 - epee Cape writ per oni, lat Deb. EB ouo eus Mesa (palos 100 .. x 
E e aa ti. dh us N 100 2. 8292 City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 .. 55} 
Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, Red. 100 .. 90-95 4 per cent. 1st More Deb l- aa (917). EM ROU. ds AOGA 
General fuese Company (1900), 5 per cont. Cum. Pref.. v bs 33 9 | pire Biectrio aa DE SR d ting, 5 per cent. 1st . i 100 Bi Dun 
er cent. ort. Deb. Stock .......... 20000 ae 98 | , Mortgage Debenture STOCK, Ned. «eee eere . iU6. 
W. T. Henley's Telegraph Works, Ordinary ......... used s v i 2 Ls Cork A eU ene xm Lighting Co., Ordinary ...... 1 e D 
Doe | MN "d; —— b per cent, vum ETOL ........... c ttm we 7 hes 
diced pe a TIU 1 Ber cent, Debentures sisi IIT 100 Și 10108 , 
India Rubber, Gutta Percha, and Telegraph Works ...... 2 Bl in Dublin T uo cone E, G89), i oris Di X QUO ...... T L ils : 
———— 4 per cent, Debentures.............. esee i Vus a . — seco eeeeenes (tt Z 
Parker, Thos., Limited, Ordinary ................... rere 10 .. 10-103 5. per cent. Mort. Debs., 1-5,000 Red, . ocaseececees E E 2 piro 
Telegraph Construction and NUBE vidua ipea erus aa ne rà 3 Imperial T iain Roya, Oraindi: eere At "o BM. 
715-50 por Geni Honda, serge seve cpn ede sapere AUT du x pen cont Don Sis os IC 
Eleetrie Lighting and Supply.— " Isle ot ond M UL AA and Lighting, 9. per c. = TE 
Bournemouth and Poole, Ordinary ............ isveceseas 10 as. ALI | l4 perc dent. 1st Mt. Db, Seas "ied. di dane 109 " 8035 . 
Ha per een | um Pon eve pee 500 (none T e vei Kidderminster and District Lighting and Traction, . Pref.. O 8:84- 
per P UE aT EN London United Trys. (1901), 5 per cent. Cum, Pref. ........ 1:10... 91.92 
44 per cent. Debenture Stock, Bed, ecu ID 100 .... 1C6-1C8 4 per cent. 1st Mt. Db, Stock; Red, .............. 100 7 8693 
Bromley (Kent) Electric Light and Power CO, «cnn MEN io "o 56-58 Madras Ble ec. Trams, (1904), 5 per cent, Deb. Stk, Rd... 100... 102-105 
44 per cent. lst Debenture Stock, Red. .......... 1 T )1- Metropolitan Elec. Trams., Defd., 1,000, 001-1 (314, 016 . l m | 
Brompton and Kensington, Ordinary ........ ""— D ae n a ay us eui Cum. Pref. 500,001-1,000,000..” See 1] e p 
eeu Mq UND. c. Mu 44 per-cent. Deb. Stock, Red. ........... eere (100 . 10204 « 
Calcutta Bectric Bh oe , Ordinary, Nos. 1-60, 5 a x Milwaukee Blectric Rail an d. Light, 5 por oent. 3ye Goi oo in | 
VVI., ceo ocecosoccctstvs os detrás oe : Mort. Bonds 1 1 5 and 7,001-8,000 i... neen. - . 
Cambridge: Electric Supply Company, £10 Ord. ........ 8 .. 12x 154 2 eee | <a 
Central Electric Supply, 4 per cent, Guar. Deb. Stock . "100° .. 102-105 Montreal Srroeb Rail, Sterling 9 per cent. (Mort.) Deh., iu 2215 
OMS aoe West End, and City Electric Supply, Ord., : T LUST Sterling M ou s EA T EX E i = E . $ 1004 
1) por cont, Oui. Brei, 80000 IT 8 2 CE EE nii 2C RAN Quo eee aoe XE 5... . Mà 
umm b Penentu Stock, Red... esee Ma A l Oldham, Ashton, and Hyde Tramway, Ordinary ........ ba dO ua 12 
oity Un dortakiog, Mp RU Ereb, PAAR: ome A B per cent. Cum. Pref... esee en eere nece 10:.. - 82-04 
Chelsea Elect ama I 7: 900) OUT Od cosas : D BR Perth Elec. Prvamways (W.A.), 5 per cent. 1 Mrt. Deb. Sk. 100, .. 105-108 
elsea Electricity Supply ......... DUE Shee e Oups A eene ? * 107-109 Potteries Electric Traction, Ordinary, 20, 001-40,000........ 10 us 8-9 
Ba en Gels DUO Se nET seein sana en AOL 5 per cent, Cum, Bref., 1-20,000 .. ........- XE IDEEN E 
City of London, Rp usc Hive Proh o 00 SEPA LE 10 irt 44 per cent. Debenture Stock .............. € .100 .- 1013104 xd 
caen eee ae ee MAS: U — 125.196 South Lancashire Electric Traction and Power ae 
——— 5 per cent. Debenture Stock .................... 100 .. 25 250,000 Ordinary pos: 2] 
12 Der ge wee pee as ane Certs. (all pd.).. E es w ps £101,152 6 per cent. Pre ticos sesh es n REXREGG E l. NA 
ount of London Electric Supply, Ordinary ............ - e T "s 
P 6 per cent. Cum. Pref. ........... eee eee 10 e Il-12} | |—— £59,170 43 per cent, Debenture Stock. aasa 100 p.c, E , X0 p.c 
44 per cent. Debentures Prov, Certs. All pd. Rd. 100 .. 109-114 
44 Pelei od Debontoros ror co TRE 100 : 10008 Electric Railways.— 
dmundsons’ Electricity Corporation, Ordinar s . - | "E 
pes 2 6 per cent. Ca. Pref, eee eee P di Ld dis 5 m 43-54 xd Central London, Ordinary .... es s.s se esas eese see nono ers ee 100 88-90 
usen Dor ona First Mort, Deb, ndi PE. $06 x ae DM ' Lc eren Fret, def sosoo Tm n ma TN 
lectric Lt. raction Co. of Aust.,6p.c. Cm. Pi. - BS o | —— ^» | » ".delerred............ ero e -8 
ee 9 per cent, Debenture Stock, ked- uc. =æ 88-92 eee ld p.e. Deb, Stock ce Script ‘Cortés, fully paid) 100 = 110-114 
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Name. Amount 


paid. Last price, , | Name, ^ A Lasb price 
. City and South London, Consolidated Ordinary .......... 100 .. 39.4] Telephones.— £ £ 
-.. ~———4 percent. Debenture Stock ................ eces 100 .. . 104-107 
oar 9 per cent. Pref. Stock '91...............LLLuuuuu 100 .. 120-123 National Telephone, Preferred................ esee eee 100 .. 109-111 
io n "ao cue MEN bebe 100 114-117 Deferred Stock ssc sce dcos ee was vet d SUR ED 00 108-110 
ip genet » RE CONGU DO aang Pohl ad retrace IRR 100 118-116 ——— 6 per cent. Cum. First Pref.................eeeees 10 12-14 
Liverpool Overhead, 5 per cent. Pref. .................... 10 .. 10-104 6 per cent. Cum. Second Pref..................... 10 .. 10-12 
—— — Ordinary, 1-50,000.. 00.0... eee c cece cee ens. 10 .. 33-4 ——— 5 per cent. Non. Cum. Third Pref................. 5 -O8 
—— — 4 per cent. Mortgage Debentures, Red., 1-1,700.,, — |, 98.99 54 per cent. Deb. Stock, Red. .................... 100 98-100 
Underground Electric Railways of London, 5 per cent. 4 per cent. Deb. Stock, Red. .................... 100 104-105 
Profit-Sharing Secured Notes ........................ — 36 97 Oriental Telephone and Electric Company ................ 18-1; xd 
Waterloo and City, Ordinary ........................ LL 100 93-102 6 per cent. Cum Pref. .................. cese ees. 1 14-13 xd 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
xt » 
Traffic Returns for Increase or Miles of Accounts for past year 
single track ^ Cost 
week, decrease. 
Line Spon, per 
s SS i CDi EE ; Ey 
.| Current Total | Passengers | Car miles as- ar ile of | mile, 
Ending | 1906. | 1905. | Week. year. 1905. | 1904, | Ending receipts| carried. run. enger mile. | track. 
. £ £ £g £ £ d. d. £ | d. 
Aberdeen Corporation .......... May 12) 1,439 | 1,250 | + 188 | + 1984 254 | 203 May 51) 64,071 | 15,530,351 | 1,379,723 |098 {11°14 | 2,512 | 6:45 
Ayr Corporation ...............- » l2 251 2: - 4 — 8 8 i» 15} 14,528 | 3,316,380 553,945 i 1 971 | 1,830 | 5'16 
Baker Street and WaterlooRy...| ,, 12| 1,341 — — — — — — — — — — — — ‘æ 
Birkenhead Corporation ........ » 13] 1,035 SIL | + 41| + 230 | 2353] 234 | March 31 99,029 | 11,145,531 | 1,509,908 |118 |10:08 | 2,558b| 6:05 
Birmingham Corporation ...... » 12 614 $55 | + 258 TRE 2 2 » 31| 17,133 4,709,738 266,526 :86 |14:5 8,866 == 
Blackburn Corporation ........ » 9 955 969 |— 34| + 526 | 24 24 », 29 48,875 | 8,661,720 986,955 | 1'35 |11:89 | 2,036 | 7:44 
Blackpool Corporation .......... — — — —. — 174 | 174 5» ol] — — — — — — — 
Blackpool-Fleetwood Trams..... » 12 296 37 |— $1 + 205 | 164| 16) Dec. 31) 51,846 | 2,525,677 579,264 | 528 |1319 — 121 
Bolton Corporation ............ » 8j 2,0°S 1905 |+ 192| + 615 | 40 | 38 | March 51| 95,766 | 20,205,196 2,161,130 |113 10:65 | 2,394 | 6°14 
Bournemouth Corporation ...... » 9| 1,912 | 1,975 | + 437| + 2,732 | 16-82 | 16:82 »  91| 99,276 | 10,058,288 | 1,121,625 |132 |11:85 | 3,226 | 7-19 
Bradford Corporation .......... » .9| 4197 | 4021 | + 175 | + 1,397 | 96 | 77 » 51/230,085 | 47,108,000 | 5,053,392 |1172 |10:927| 2,596 | — 
Brighton Corporation .......... » 15| 920 95] — 17|— 129} 9 9 51) 50,559 | 11,321,160 | 1152,828 {1-06 |1048 | 2,914:8| 8-014 
Bristol Tramway Company...... » lti 4,935 | 4,992 |— 57 — Sl | SIs | Dec. 51259,799 | 45,312,373 | 6,127,135 —|-— — — 
Burnley Corporation............ » 12) 1,143 | 3,118 | + 25 - 10 60 | 10°60! March 31| — = — 1°32 |10°56 | 2,768 | 8'18 
Burton Corporation ............ » 15) 287 | $10 —- 23) - 116| 8) 8| ,, 5117950 | 3,878,269 | 454,082 |107 | 9-21 2,068 | 6-76 
Cardiff Corporation ............ » 9, 1,876 | 1,993 |— 28|— 523 | gor] — » $1/112,209 | 24,154,563 | 2,770,049 |112 | 9-72 | 3,782 | 9:44 
Carlisle Tramways Company ....| , 12 1€9 18tl |- ]la2 4 7 8:5| 85| Dec. 31| 10,713 | 2,935,002 359,756 — | 714 — | 518 
Central London Railway........ » 12) 6,53 | 6759 | — 256| — 4,347 6 6 » 51/547,088 | 44,875,547 | 1,281,214 1:86 [65°10 | 57,931 |35:80 
City and South London Railway.| ,, 13] 2493 | 7,555 |- 57] + 10 64 64 gat 3 —ees = - -- = = == 
Colchester Corporation ........ s 9 195 „ðt it 11 — 7 7 = M — = = = E 
Cork E. T. and L. Company ....| ,, 10 455 905 |- 40) ~ 82) 15: | 154 ,» Ol] 24,895 | 5,814,376 882,256 1:01 | 6:64 — 4°69 
Darwen Corporation ............ og AL 244 430 [+ 4) + 20 | 723| 725| March 231 — pi Z = Z - gius 
Dover Corporation .. .... JEREEEE = = = a — 44 | 44 , SL} 11,250 | 2,855,200 | 284,345 94 |949 | 2,500 | — 
Dublin and Lucan Electric Ry... ,, 11 115 117 |- 2|- Sh) 6$ 63 Dec. 3. 6,358 402,511 110,738 |379 |1378 942 | 7'33 
Dublin D. B. esses cete een: » It) 5.205 | 5,001 | + 205| + 2,000 | 47 | 46 » 51/267,489 | 50,050,949 | 7,077,372 1:28 | 907 | 5,691 | 5:56 
Dundee City Tramways .. ..... » 9 1,005 821 | + 179) + 5,210 | 23 25 May 15| 44,695 | 11,641,525 933,006 ‘90 {11°49 | 1,945 | 715 
East Ham Corporation.......... » 12| 879 G66 |+ 15| + 122| 25 | 23 | March 31, 36,652 | 12,689,658 863,816 64 |10-18 | 2,994 | 6779 
Glasgow Corporation ——— n » 12] 16,690 | 15.321 | 41,569 | +52,019k| 1443 | 143 May 51/756,480 |195,767,519 |17,915,585 — {10°12 = = 
Gloucester Corporation ........ » 9 248 309 |- 61|-— 216 9 54 E 2h c b Ex: = = 
Halifax Corporation ..... ennt » 9| 1.479 | 1,85 | — + 478 | 354| 33 | March 31) 74,019 | 17,849,642 | 1,540,707 — 11°53 | 2,085 | 8:56 
Huddersfield Corporation ...... » 9| L329| 1159 |} + 170| 4+ 867 | 35 35 »  91| 69,958 | 12,838,150 | 1,666,262 | 1°24 | 9-71 1,923 | — 
Hull Corporation .............. » 12] 2145 | 2,037 |+ 103] + 3 | 27 26 » 91)/112,651 | 27,102,921 | 2,910,698 9:29 — (542 
Ilford Corporation .............. — — — es — — | 104 x ui nes Z: ids E es = Mn 
Ilkeston Corporation............ T 12: 126 |- 3] — Pel tee Qe ie es ox "E = -— = z = 
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Royal Institution.—The Friday evening discourse 
on June 1 will be delivered by Prof. H. Moissan on 
" L'Ebullition des Métaux,” and on June 8 by Prof. Sir 
James Dawar on “Studies on Charcoal and Liquid Air.” 


Institution of Electrical Engineers — The annual 
general meeting of the Institution of Electrical Engineers 
was held last night (May 24) in the rooms of the Society 
of Arts, when the annual report of the Council and the 
statement of accounts and balance-sheet for the 12 months 
ending Dec. 31, 1905, was presented. No nominations for 
the executive council having been received other than those 
announced in the Electrical Engineer on May 4, the Council 
nominees were, in accordance with No. 45 of the articles of 
association, duly elected to their respective offices. The 
new president, Dr. R. T. Glazebrook, will assume the 
duties of his office at the first ordinary meeting of the 
session 1906-7, 

Milan Exhibition.—The hon. executive commis- 
sioner, Mr. Arthur Serena, intimates that the following 
international congresses will be held in connection with the 
above exhibition: May 2830, Firemen’s Congress ; 
June 1-3, Competitive Display of Fire Appliances; May 
24-29, Automobiles; Sept. 19 25, Co-operation; date not 
fixed, Aeronautical ; Sept. 2-3, Alpine; Sept. 5 9, Electro- 
biology and Radiology ; Sept. 24-28, Chambers of Com- 
merce ; Sept. 23-30, Engineers and Architects; Sept. 17-22, 
International Union of Tramways and Railways; Sept. 28-29 
the Unemployed Question; Sept. 17-21, Commercial 
Training; date not fixed, Meteorology ; date not fixed, 
Tramway Associations, 

Platinised Electrodes.—At a meeting of the Faraday 
Soclety, held on Tuesday, May 15, Mr. H. D. Law read 
a paper entitled “Behaviour of Platinised Electrodes,” 
wherein he desired to find an electrode on which the 
reduction of the aromatic-aldehydes and similar easily 
reducible compounds could not be effected. Platinised 
platinum, as being the metal from which hydrogen is 
liberated at the lowest potential, was tried as the cathode 
in an acidified alcoholic solution of benzaldehyde. At first 
energetic reduction took place ; the activity of this, however, 
diminished in successive experiments, and was extremely 
small after 12 hours’ polarisation. The cause of the reaction 
ls obscure ; it is probably catalytic in its origin. 


Lightning Arresters.—With the application of over- 
head wires in electrical practice in this country experience 
has been obtained as to the efficacy of the various 
lightning arresters on the market. The British Thomson- 
Houston type of lightning arrester was subjected to a 
severe trial on Wednesday, May 16, when an extremely 
severe thunderstorm passed over that portion of Birming- 
ham in which the Birmingham Tame and Rea sewage- 
disposal works are situated. The transmission line used 
on this scheme is five miles in length, and the voltage is 
2,200. The current is three-phase at 50 cycles. We learn 
that during the storm the B.T.H. lightning arrester dis- 
charged after nearly every flash of lightning. This pre- 
vented any damage being done to the machinery. The 
alternating-current motors worked satisfactorily, and pump- 
log operations were nob interfered with during the time the 
storm was in progress. 

Electrical Measurements on Metals.—To the 
Proceedings of the Royal Society of Edinburgh, Dr. 
Charles E. Fawsitt presents a paper dealing with the 
electrical measurement of the physical properties between 
a metal in the crystalline and the same metal in the 
vitreous condition, Experiments were carried out upon 
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a number of metals, and, after describing the method of 
experimenting, Dr. Fawsitt summarises hls results as follows. 
If two rods of the same metal be inserted in a solution of 
a salt of that metal, and if one of the rods be in the soft 
or annealed condition and the other in the hardened con- 
dition, then the hardened rod is the negatively and the 
soft rod the positively charged element of the cell. Similar 
results are obtained by using other electrolytes than a salt 
of the particular metal, but their use is not to be recom- 
mended. The results of these experiments, says Dr. 
Fawaitt, corroborate previous experimental work and theory 
in connection with the existence of two-phase metals. 


Electricity Supply from a Commercial Stand. 
point.—On this subject Mr. Joseph A. Jeckell, president 
of the Birmingham and District Electric Club, delivered sn - 
address to the members on Saturday last, in the course of 
which he pointed out the result cf the working at Coventry 
works. The gross loss in the first year before any capital: 
charges were made was £41, and the average price obtained 
was 5'85d. per unit. Last year the gross profit amounted 
to 8% per cent. on the capital averaged for the year, and 
the average price obtained for the whole of the current 
was only 1'84d. per unit. Mr. Jeckell then pointed out 
the difference between the old and new plant. At the end 
of 1901, when the plant had been running for five years, 
the total cost of manufacturing, including capital charges, 
was 61d. per unit. The revenue was only 4°14d. per unit, 
and the loss amounted to 2'lld. pir unit. Since 1901 
capital expenditure had been doubled by putting in new 
machinery, and they had reaped a gross profit of 134 per 
cent., as compared with 2 per cent. on the old capital, 
whilst the price was reduced from 4'14d. per unit to 1°84d. 
per unit, which meant a considerable advantage to the con- 
sumer. He further stated that the success of the electricity 
undertaking at Coventry was due purely and simply to it 
being run on economical commercial lines, and there was 
no reason why other electrical stations should not do 
equally as well as they had done at Coventry. In his 
opinion there was no reason why a central station could 
not be mansged so that electric current could be supplied 
to power consumers for 1d. a unit, and then show a 
respectable profit to the undertaking. | 

Publications Received.—Among the contents of 
the Proceedings of the Royal Society of Edinburgh 
(vol. xxvi, pp. 1-128; part I. 3s. 6d., part II. 3s.) are 
the following papers: ‘Some Electrical Measurements on 
Metals,” by Dr. C. E. Fawsitt ; “Notes on the Effect of 
Electric Oscillations (co-Directional and Transverse) on the 
Magnetic Properties of Iron," by Mr. James Russell; 
“Library Aids to Mathematical Research,” by Dr. T. 
Muir; and “Some Farther Results obtained from the 
Spectroheliometer,” by Dr. J. Halm.—From the office of 
L Eclairage Electrique, Paris, we have received a copy of 
“ Moteurs à Collecteur à Courants Alternatifs," by Dr. F. 
Niethammer, the price of which is 5fr. This isa translation 
of a work which met with a great deal of success In 
Switzerland and Germany. To this edition, however, 
several additions have been made, and the author has 
included the latest practice with this type of motor.—Mr. 
Val, A. Fynn has issued in pamphlet form his articles, 
entitled “A Contribution to the Theory of the Single- 
Phase Induction Motor,” which have appeared in the 
Electrical Review.—The “Badminton Library” series has 
been enriched by the addittion of a work on “Motors and 
Motor Driving,” by Lord Northcliffe and others (Long- 
mans and Co., London. 9s. net). The fact that thls book 
has now reached its fourth edition is sufficient proof of its 
popularity. It has been revised throughout, and where - 
necessary the illustrations have been replaced by repre- - 
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sentations of the most up-to-date automobiles. An important 
addition has been made to the chapter on " Roads,” and 
chapters on the following subjects appear for the first 
time—viz.: “Continental Touring,” ‘ Lamps,” and “ The 
Motor Union of Great Britain and Ireland and Its Work.” 
Another new feature is a series of illustrations of famous 
racing cars, reproduced as far as possible to one scale 
throughout, and to this is added a chart of racing speeds. 


Radioactivity of 'Thorium, — To the American 
Physical Review Mr. B. B. Boltwood contributes a paper on 
“The Relative Proportion of the Total a-Ray Activity of 
Radioactive Minerals due to the Separate Radioactive 
Constituents,” of which the following is an abstract. The 
maximum a-ray activity of a considerable number of radio- 
active minerals was measured and compared with the 
activity of known quantities of pure uranium, thorium, and 
radium. The relative decrease in activity due to the 
removal of known quantities of radium emanation and 
products of rapid change from the minerals and radium 
salts was also determined. The activity of the polonium 
and actinium separated from known quantities of minerals 
was compared with the activity of the uranium contained 
in the same minerals. From the data thus secured itis 
possible to calculate the relative proportion of the a-ray 
activity of minerals due to the separate radioactive con- 
stituents. It was found that the quantity of actinium 
present in minerals is proportional to the uranium con- 

tained in them, which is likewise the case with polonium 
when the mineral does not spontaneously evolve radium 
emanation. 
proportional to the quantity of this element contained in 
the mineral as indicated by chemical analysis. It was 
observed, however, that the specific activity of the thorium 
obtained from certain commercial salts of thorium was 
only one half that of the thorlum contained in, and by 
certain methods separated from, the natural thorium 
minerals, The general conclusions reached in the paper 
are: (1) that actinium is a disintegration product of 
manium; (2) polonium is a disintegration product of 
radium through the emanation; (3) that radio-thorium is 


a disintegration product of ordinary chemical thorium, | 


which is elementary in character; and (4) that the a-ray 
activity of minerals in radioactivity equilibriam is equal to 
the sum of two factors—one of which depends only on the 
amount of uranium present and the other only on the 
amount of thorium contained in the mineral. 


Electrotherapeutics.—From an interesting communi. 
cation made by Mr. A. G. R. Foulertun and Dr. A. M. 
Kellas to the Royal Society, an abstract of which appears 
in the Lancet, it would appear that electrical discharges of 
high potential and rapid frequency are without direct effect 
upon micro-organisms, but that indirectly these charges 
destroy germs owing to the action of chemical substances 
formed as the result of electrical action through which the 
discharge takes place. The majority of the experiments 
were carried out under the following conditions: The 
current, obtained from the electric lighting main, was first 
transformed into a rapidly oscillating current of very high 
potential by means of an alternator driven by a motor and 
‘then into an oscillatory discharge of rapid frequency by 
means of a condenser and spark-gap. The bacteria were 
exposed to the action of the discharges whilst suspended in 
distilled water contained in test tubes. A short length of 
platinum wire was sealed through the bottom of the test 
tube, and dipped into a layer of mercury at the bottom of 
the vessel in which the test tube was suspended for cooling 
purposes. From the mercury in the cooling vessel an 
“earth wire" passed to a gas supply pipe. The discharges 
were sprayed on to the surface of the bacterial emulaion 


The activity due to thorium was found to be | 


from a platinum dise with nine wire points projecting 
downwards and kept at a distance of about 2 5cm. above 
the fluid. With this arrangement of apparatus the bacteria 
in the emulsion were exposed (1) to the action of the 
electrical discharge, and (2) to the action of the electrical 
current as it subsequently passed through the fluid on its 
way to earth. It appears probable to the authors that 
when in medical practice cases of lupus and other cases in 
which there is an exposed ulcerated surface are treated by 
high-frequency discharges, the results produced are due 
entirely to the action on bacteria of nitrous and nitric 
acids formed in the neighbouring air. From a therapeutic 
point of view the use of high-frequency discharges in such 
cases must be looked upon mainly as an efficient method for 
bringing germicidal substances in a nascent and very active 
condition into contact with the bacteria present in the 
lesion exposed to the action of the discharge. 


Motor Field Commutation.—The accompanying 
illustration indicates a method by which Mr. W. L. Waters, 
of Milwaukee, proposes to render the magnetic field of 
electric motors, particularly alternating-current motors 
having salient poles, more suitable for commutation. It 
has been found that by connecting together the sides of 
the poles near the faces with a solid magnetic ring, the 
distribution of lines in the commutating field between two 
poles is so altered as to produce a field much more sultable 
for commutation than with the ordinary type of magnet 


pole. The machine when thus provided is said to possess 


| properties intermediate between standard projecting-pole 


construction and the continuous type of field used principally 
in induction motors. Tke solid connecting ring shown in 
the diagram is provided at each end of the machine, and 
is made preferably of wrought iron. The rings lle close 
to the pole sides, near their faces, and are held in place 
by bolts or rivets. lt is asserted that the use of the rings 
so alters the distribution of the lines of force in the 
commutating field that sparking at the brushes is practically 
eliminated. 


The London County Council Electricity Scheme, 
Under a portentous—if not somewhat melodramatic— 
heading, the latest emanation from the offices of the 
Industrial Freedom League raises a protest against the 
London County Council’s electricity scheme which isnow being 
considered by a Parliamentary Committee. The alarmist 
pamphlet graphically depicts the '* London County Council's 
Road to Ruin,” and warns ratepayers that millions are to be 
sunk in electrical speculation. Without much verbal display, 
the objections to the scheme as stated are as follows: 
' (1) As there is no similar scheme in successful operation, 
the practicability and prospects of the County Council's 


© to borrow money for necessary purposes. 
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colossal enterprise must needs be purely speculative. (2) 
There is nothing in the progress of provincial electric power 
companies to encourage the expectation of any measure of 
success in London. (3) Not until after an initial expendi- 
ture of at least £2,500,000, an expenditure which will be 
irrevocable, can the scheme be put to a practical test. (4) 
The London ratepayer has no inducement whatever to 
incur this initial expense, required chiefly for supplyiog 
outside the county an-enormous area which will contribute 
nothing to the rates of London. (5) The gross debt of the 
London County Council on Dec. 31, 1905, amounted to 
£73,777,000, and as further expenditure has been either 
sanctioned or approved amounting to £25,000,000, the 
liabilities of the Council will amount to nearly 
£100,000,000. The time must, therefore, be approaching 
when it will become much more expensive for the Council 
As it is, its 
trading speculations are seriously affecting London’s credit 
in the money market. (6) If.it is the settled policy of 
.the Progressive party to push aside or circumvent all 
private speculators seeking parliamentary powers, the 
results to legitimate commercial enterprise can only be 
disastrous. And if, indeed, it be the assumption of the 
London County Council that any scheme projected by a 
syndicate must be inherently remunerative, it may be 
pointed out that many millions of private capital have 
been sunk in unsuccessful railway and other enterprises 
for which parliamentary authority had been obtained.” 


Physical Society.—At a meeting held on the 11th 
inst. a paper on “The Dead Points of a Galvanometer 
Needle for Transient Currents” was read by Mr. A. 
Russell, When many types of needle galvanometer are 
connected with a condenser and a battery in the ordinary 
manner by a charge and discharge key, the following 
phenomena can easily be observed. When the needle is 
. initially at right angles to the axis of the galvanometer 

. eol, and the spot of light is in the centre, X, of the 
scale, the throws on charge and discharge are equal. If 
the controlling magnet be turned through a small angle, or 
if the suspending fibre be twisted slightly so that the spot 
of light is not in the centre of the seale initially, the 
throws on charge and discharge are not equal. The 
algebraic difference between them, however, is constant. 
- Hence, for an initial position, P,, of the spot of light 
there is no throw on charge, and similarly for another 
initial position, P,, there is no throw on discharge. These 
points the author calls the dead points. If the resistance 
of the charging and discharging circuits are the same, 
X P,=X P,, In this case the distance P, P, varies 
directly as the resistance of the charging circuit, and 
inversely as the applied voltage. If the initial position of 
the spot of light be outside of P, P, the throws on charge 
and discharge are in the same direction. The author 
shows that these effects can be explained with consider- 
able accuracy by supposing that the magnetism of the 
needle consists of two parts, one permanent and the other 
proportional to the magnetising force. As far back as 
1868 Lord Rayleigh showed that this supposition is 
 suffielent to explain the permanent deflection produced 
by an alternating current passing through the galvano- 
meter coll. In a paper also in 1883 he pointed out that 
a galvanometer is a very imperfect instrument for Indicating 
whether the integral sum of the transient currents through 
it is zero or not, and he also mentioned the limitations this 
imposes on Maxwell’s method of comparing mutual induct- 
ances. The author finds that it is easy to arrange with a 
low-resistance galvanometer so that a, relatively speaking, 
gigantic charge can be passed through the coil without 
producing any throw at all. He also finds that all the 
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galvanometers he has tested, whether needle or moving 
coil, will produce throws when certain transient currents 
pass through them, even although the integral value of 
these currents is zero. It also appears that the effective 
internal resistance of ordinary condensers is appreciable in 
certain cases. These results are of importance in connec- 
tion with several of the customary methods of testing. 


Incorporated Municipal Electrical Association. 
As we have previously announced, the eleventh annual 
convention of this assoclation will take place in London, 
commencing on Monday, June 18, and continuing until 
Saturday, June 23. The meetings will be held (except on 
June 19) at the Hotel Great Central, London. Arrange- 
ments have been made with the railway companies for 
those attending the convention to obtain return tickets 
from any station at a single fare and a quarter, 
on surrender at the booking office of a certificate 
issued and signed by the secretary of the Incorporated 
Municipal Electrical Association. Return tickets, available 
for the return journey the same or following day (tickets 
issued on Saturday being valid until Monday), will be 
issued from London to places not more than 50 miles distant 
at a single fare and a quarter, upon production at the book- 
ing office of the official programme. On Wednesday, the 
20th, the following papers will be read and discussed : 
“ The Commercial Development of Electrical Undertakings,” 
by Mr. S. E. Fedden and Mr. H. Collings Bishop ; “ Relative 
Economics of Electric Supply from Small Local Stations 
and from Power Companies,” by Mr. J. F. C. Snell. In 
the afternoon, visits will be pald to Lots-road power 
station, Chelsea, and the London United Tramway Com- 
pany's station at Chiswick. "Thursday morning will be 
devoted to the business of the annual general meeting and 
election of officers, etc. The afternoon of that day will be 
spent in visiting the Charing Cross Company's power 
station, and at night the annual dinner will be held in the 
Hotel Great Central On Friday morning the following 
papers will be presented : '* Live Steam Heat Feed Water: 
its Effect on the Output and Efficiency of Steam-Boilers,” 
by Mr. G. Wilkinson ; “The Efficiency of Steam Plant,” 
by Mr. W. H. Vignoles ; and “ The Supply of Power to 
Tramways from Small Power Stations,” by Mr. 8. J. 
Watson. In the afternoon members will visit the London 
County Council power station at Greenwich, and on the 
following day (Saturday, 23rd) will wind up the week 
with a visit to the National Physical Laboratory. The 
president, Mr. J. E. Edgcome, will deliver the presidential 
address on Tuesday, Juve 19, at Kingston-on-Thames, 
where the meeting of that date will take place. The other 
paper to be read and discussed then is one by Mr, Sydney 
Baynes on *' Steam-Turbines.” 


Engineering Standards Coded Lists. — The 
Engineering Standards Committee have issued vol. iil. 
of the “British Engineering Standards Coded Lists.” 
(Robert Atkinson (London) Limited, 10, Essex-street, 
Strand, W.C. 25s. net.) This volume contains the com- 
mittee’s findings on copper condactors and thicknesses of 
dielectric, telegraph material, standards for electrical 
machinery, tubular tramway poles, and trolley groove and 
wire. In the preparation of ‘the report on copper con- 
ductors and thicknesses of dielectric, the committee were 
assisted by the Cablemakers’ Association, and the sizes 
which had already been drawn up by that association were 
carefully revised, and formed the basis of the committee’s 
findings. The specifications for telegraph material defines 
the standards for hard-drawn copper wire and annealed 
copper wire. Specifications and drawings are also given 
for material used in the construction of telegraph lines, 
such as iron wire for conducting or line purposes, iron wire 
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for mechanical purposes, Insulator spindles, cup-holders, 
etc. The findings in this report must be of material 
assistance in unifying the construction of telegraph lines. 
The report on British standards for electrical machinery, 
though only of an interim nature, contains some most 
valuable information. It deals with questions of pressure 
and frequencies, rating of generators and motors (other 
than those for traction purposes), and gives list of sizes 
which is recommended should be adopted as standard sizes 
and types for these machines. The standard specification 
for tubular tramway poles divides poles into three classes— 
light, medium, and heavy. It details the sizes and tests 
to which these poles are subjected. The specification for 
trolley groove and wire gives the dimensions suggested by 
the committee for the trolley groove and the tensile breaking 
strength of the trolley wire. In these series of volumes 
the findings of the committee are carefally coded, a code 
word being supplied for every finding, which describes the 
whole dimension and particulars of the section. This is a 
great convenience, as well as securing immunity from mis- 
takes when ordering either by telegraph or letter. Io 
addition to this, the reports and specifications are also 
coded, and queries may be made most economically by 
telegraph if necessary. There is also a very complete 
engineering code and voluminous technical tables and a 
directory of advertising manufacturers. In fact, everything 
1: being done in these volumes to make the work of the 
committee as useful to the user of British standards as 
possible, and they will do much to popularise it throughout 
the world, as not only has the committee formulated the 
British engineering standards, but, by arranging for the 
issue of these volumes, they afford an easy means of com- 
munication concerning them, thus largely enhancing the 
value of their work. 


Overhead Equipment of Tramways. — The 
paper read by Messrs. R. N. Tweedy and H. Dudgeon 
before the Birmingham Local Section, entitled “Notes on 
Overhead Equipment of Tramways,” was considered of 
sufficient importance to merit a special night being set 
apart by the lastitution for its discussion in London. 
This took place on Thursday, May 17, but the debate 
turned out very disappointing. The paper was written 
ostensibly for the purpose of eliciting from tramway engi 
neers information relating to tramway working and 
p'aetice, Unfortunately, the number who participated in 
the discussion was small, while nothing of importance was 
added by it elther to the knowledge already extant or 
towards a solution of some controversial points in tramway 
engineering. The most interesting contribution to the 
debate was thai by Mr. H. M. Sayers, who criticised the 
authors’ suggestions as to the cause of wear on the trolley 
line, It cannot bs doubted that sparking plays a good part in 


the wear, but what causes sparking? Mr, Sayers attributes 


the sparking to breach of contact between the trolley wheel 
and the wire; the effect, therefore, is mechanical. He urged 
that trolley wheels should be scrapped after having been 
in use for 3,000 or 4,000 miles. The tension on the 
trolley pole and length of trolley arm have also something 
to do with the rapid wear. Hoe stated that at present there 
is no uniform rigidity or uniform elasticity in the suspen- 
sion. The difference of rigidity or flexibility at different 
points of the wire sets up a wave motion which causes 
wearing of the ears. The question of insulated bolts he 
regarded as the weakest point in the whole of the overhead 
work. The principal agent in the destruction of insulated 
bolts is electrolysis. The iron or brass of the bolts is 
positive to the hood, and whatever current passes across 
causes oxidation. Something may also be due to the atmo- 
spheric conditions of the district in which the tramways 


are working. He believed the best cure to be the abolition 
of the present form of hanger and hood. Mr. F. H. 
Sshoepf could not agree with the authors’ assertion that 
light poles are preferable to heavier poles, and he explained 
the exceptional reasons which led to the adoption of light 
poles on some American systems, while Mr. F. Gill thought 
that the authors were misled by false economy in advocating 
the use of light poles because of the lower prime cost, 
thereby overlooking the question of life. Mr. Tweedy 
replied that, looking at the question from all points of view, 
the lighter poles have every chance of living as long as the 
heavier ones provided they are kept all right. In answer 
to an inquiry, he said the only objection to the cap and 
cone hanger is that it falla much quicker than any other. 
It was tried in America and found unsatisfastory, the 
leakage being great. He said the wear on the trolley lines 
could be largely prevented by using solid copper wheels. 


Aldershot Power-House.— The Times recently 
published an interesting account of the electricity works 
which furnishes the electrical power for such sections of 
the cantonments at Aldershot as are electrically lighted. 
The steam generating plant consists of six water-tube 
boilers (Babcock and Wilcox), set in pairs in brickwork ; 
the evaporative capacity of each is 5,000lb. of water 
per hour at and from 212deg, F. to a pressure . 
of 160lb. per square inch. The feed pumps are in 
duplicate, each set consisting of a three-throw pump 
actuated by a multipolar motor, series wound, water 
being taken either from an overhead tank of 5,000 
gallons capacity (to which the condensed water is 
returned) or from the “cooling pond,” which supplies 
circulating water to the condensers, The economiser is in 
two double sections, each of 192 vertical tubes, and is so 
arranged that both sections may be used either singly or 
parallel, or the sections may be placed in series with each 
other. The feed piping provides for a duplicate service 
either through the economiser or direct into the boilers. 
The electrical generating plant consists of three sets 
of 250 kw. and one set of 100 kw. capacity. The 
dynamo armatures are driven direct by Parsons turbines. 
“The 250-kw. sets generate at 400450 volts, and are 
coupled direct to the outer wires of the distribution net- 
work, The 100-kw. is a tandem set with two dynamos, 
each generating at 200-225 volts ; the terminals being con- 
nected with the three-wire system enable ib to act as a 
steam balancer. The balancer booster, consisting of four 
bipolar machines coupled together, compensates for 100 
amperes cut of balance, and the booster will raise 575 
amperes on each side of the three-wire system from 0-100 
volta, The switchboard provides for three panels and one 
spare for the 250-kw. sets, one panel for the 100-kw. set, 
one for the balancer, and two—one positive aud one 
negative—for the battery, 14 feeder panels, two panels for 
combined pumps, two for feed pumps and economiser 
scraper motors, and one for station lighting. The whole 
of the control of the electrical plant with the exception 
of the feed pump and economiser motors is from the 
switchboard.” Ia the generating station the boiler-house 
is parallel with the engine-room, both being of similar 
dimenslons—viz, 65f6. long, 46ft. 10in. broad, and 26ft. 
high to the wall plate. A three-wire system is in use 
with a 400-volt distribution. The total number of points 
at present wired for is about 17,500. Aldershot 
has been divided up into districts of control. By this 
system the officer commanding a particular section is 
responsible that the treatment of all lighting apparatus 
within his sphere does not exceed fair wear and tear. The 
following in outline are the returns for the year 1904: 
“Two-thirds of the power (excluding spare plant) has 
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been in use, and the total number of units sold 554 972 ; 
the maximum load on feeders, 432 kw.; capacity of 
generators, 850 kw.; cost of unit for War Department 
purposes, 5°39d, per unit; charge to officers’ messes and 
quarters, 4d. per unit; load factor, 17°5; actual cost of 
production per unit sold, 1'545d. The price, therefore, of 
4d. per unit covers the cost of all repairs, lamps, etc. It 
also meets the interest on the original outlay, reckoned at 
5 per cent, and covers a depreciation calculated at. 4 per 
cent.” Besides supplying lighting current the power-house 
also runs a few motors, such as the Army Service Corps’ 


bakery, etc. It does 100 h.p., and hopes are entertained 
of increasing this. 


Local Government Board and Electric Light- 
ing Loans,—We can hardly imagine anything less likely 
to benefit the electrical industry than the rash and mis- 
leading statements which certain Local Government Board 
inspectors give expression to when inquiring into loans for 
electric lighting purposes. Though we have had occasion 
before now to criticise adversely the conduct of these 
inquiries, we have not wholly succeeded in securing the 
total extinction of anomalous practices which age and 
custom have engendered. We cannot too strongly object 
to the tendency which is shown by some inspectors, acting 
in their official capacity (but apparently without the know- 
ledge which they are presumed to possess), to openly 
advocate the use of gas instead of electricity for street- 
lighting. The latest instance of this is farnished by a 
report of the proceedings at Newcastle of an application 
by the Corporation for sanction to borrow £4,500 for 
electric lighting in the streets. The inquiry was conducted 
by Mr. R. H. Buckaill, who during the hearing is reported 
to have said that “the Local Government Board had been 
refusing loans for electric lighting by reason of the extra 
cost as compared with gas," and later added that “the 


Local Government Board was under the impression that no. 


station yet had been able to supply electricity to give 
as good a light as the incandescent gas at the same price." 
We were not aware that this impression was held by the 
Board, but if such 1s the case, they have only to turn their 
attention to a report issued by the engineer for the city in 
which they sit to have thelr illusions set right. Mr. W. W. 
Bradley, as the result of extensive and exhaustive tests 
made in Westminster with high-pressure gas and ordinary 
electric arcs, was able to show that the total cost per candle- 
power per annum for the former amounts to 7°95, as 
compared with 7°65 for electric arcs. With the use of 


flame arc lamps the latter cost of electric lighting can be | 


brought down as low as 2°85. In face of these resulta, 
how can the Local Government Board remain under the 
erroneous impression that incandescent gas is cheaper and 
more efficient than electricity for street-lighting. But if the 
impression exists only on the mind of the inspector, the 
value of his gratuitous statement is considerably discounted 
by his own confession that “he was not an electrical 
engineer.” It is manifestly unfair that public officials 
should go so far out of their way to use their position and 
influence in advocating a lighting system which, on trial, 
has proved the least efficient, but most expensive. Perhaps 
ib is not too much to expect that the enlightened spirit 
which seems to pervade through other actions of the Local 
Government Board will bring it home to those officials who 
are yetunable to comprehend the latest industrial advances, 
that antiquarian proclivities are better displayed in the 
cooler glades of an archeological museum than at the Local 
Government Board. 

Electric Three-Phase Coal-Cutters.—The Scottish 
mining engineers are paying close attention to the 
working of three-phase coal-cutters at Bowhill Colliery, 


| on wheels the length is 8ft. and weight 28cwt. 2qr. 
| power at four hours’ full-load rating is 12 h.p, the volts 


Fife, which are, so far, the only three-phase machines 
in use in Scotland. According to a report on the 
actual work done recently by one of the large-size 
alternating.current three-phase motors at Bowhill, the 
machine was started at 6 p.m, and cut 104 lineal 
yards in 34 hours, including half-hour lost by fall bend- 
ing the trailer bar. The holing material was strong fire- 
clay, 20in. from pavement, and the depth of cut 6ft., the 
machine being over-cutting. This equals 60 square yards 
per hour, including stoppages. The coal company are 
quite satisfied with the results obtained. When the gene- 
rating plant is of moderate sizə, and the system of electric 
supply is open to choice, direct current is recommended, 
but when the adoption of alternating current is determined 
by other considerations, the Pick Qaick three-phase machines 
are designed to fulfil the requirements. A large party of 
mining experts made a close inspection of the work done 
at Bowhill, and it is likely that three-phase cutters will be 
more seen in the near future. The gear head socket in the 
case of the three-phase motor is cast independently of, and 
is bolted to, the motor shell. The stator core with the 
conductors embedded in its slots is contained In a cylindrical 
cast-steel shell, and the windings of the -core are securely 
held in place by rings. The rotor is of the squirrel-cage 
type without moving contacts. The core discs are built 
up on a cast-iron hub, and the conductors, consisting of 
copper bars, are, with their insulation, completely embedded 
in the slots of the core. The enda of the core conductors 
are short-circuited by having copper rings cast round them. 
Ia a close cast-iron box is the auto-starter, with the coils 
fixed at the bottom, and over them the controller type 
awiteb, which is operated by an external insulated handle. 
There are three sizes of Pick Quick three-phase coal-cutters. 
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The small size has only been recently introduced, andon skids 
the extreme length is Oft. 3in, the weight being dlewh. 2yr.; 
The 


required ab motor 450, the amperes per line at four hours’ 
rating 18, and the maximum and minimum depth of underett 
respectively 3ft. 6in. and 2ft. 6in. The medium sizə is 
11ft, on skids and 9f6. 5in. on rails, and has 18 b.p., the 
depths of undercut being 4fv. 6in. and 3ft. The large 
sizə has an extreme length on skids of 11ft. 9'n. and on 
rails 10ft. The weight on skids with bar of average length 
is 62cwt. 2qr. and on rails 57ewt. 2qr. At four hours 
fall-load rating the power is 26 h.p., volts required at 
motor 450, amperes per line at four hours’ rating 32°5, 
and maximum and minimum depths of undercut respec- 
tively 6ft. and 4ft. Coal-cutters have to be of exceptional 
strength to withstand the treatment they receive, Com- 
plete enclosure and coplous lubrication reduce wear and 
tear, and in many cases the cost of repairs does not exceed 
5s. per 1,000 tons. The cutter bar is of a special grade of 
nickel steel, and is machined out of the solid; and the 
cutter picks are forged of a high-grade steel, 


126 THE ELECTRICAL ENGINEER, MAY 25, 1906. 
nmen n E d the Lizard-Bilb bl 
eee ee PERCHA, AND rre Meanwhile i the pee had Suis. sti 


TELEGRAPH WORKS COMPANY, LIMITED, 
= SILVERTOWN. 


HISTORICAL AND GENERAL. 


There are some associations of thought which cannot be 
disrupted. That of the India Rubber, Gutta Percha, and 
Telegraph Works Company, Limited, with Silvertown is 
one of them. Silvertown derives its name from a water- 
proofing factory erected by S. W. Silver and Co. in 1852. 
It is an outlying district of the borough of West Ham, 
forming part of an island cut off by the Victoria and 
Albert Docks on the west, north, and east, and by the 
River Thames on the south. Beginning with waterproof 
clothing and belting for machinery, Messrs. Silver soon 
undertook the manufacture of other kinds of rubber goods, 
including ebonite, which is hardened rubber, made by 
prolonging or intensifying the curing process, and owes its 
introduction to an accidental discovery at the factory. 
As all the world now knows, ebonite is an invaluable 
substance, Before its introduction vinegar manufac- 
turers experienced constant trouble from the corrosion of 
metal pumps and pipes. Now all their utensils are made 
of ebonite, on which vinegar has no effect. Due also to 
its resistance to chemical action, the substance is indispens- 
able in the laboratory, while its dielectric properties make 
it Invaluable as a basis for electrical instruments. So satis- 
factory was the growth of the firm’s business, that in 1864 
& prospectus was issued for converting it into a company 


General View of Silvertown Works. 


under the title of ** Silver's India-Rubber Works and Tele- 
graph Cable Company, Limited."  Sinee then a change 
has been made in this title, which now takes the somewhat 
eumbrous form of our headline. Thus from a small 
beginning has grown a reputation which invests Silvertown 
with a distinction peculiarly its own. 

Just a year after the formation of the company Mr. 
Matthew Gray became sole managing director, and it is 
primarily to his ability and unflagging energy that the 
firm owes its present prosperous position. It was not 
long before Mr. Gray turned hls attention to the 
manufacture of submarine cables, and in 1867, a year 


after the laying of the first successful Atlantic cable, | 


he obtained an order from the Western Union 
Telegraph Company of America for a cable to connect 
Key West, the southernmost point of the United 
States, with Havana. Perhaps it is necessary to explain 
here that the Silvertown firm had been placed in a 
favourable position to undertake such work by the amal- 
gamation with them at an earlier date of one Mr. Hancock, 
guttapercha manufacturer, who took his own workmen 
with him from Smithfield. The work of laying this cable 
was entrusted by the company to Sir Charles Bright. It 
is still in service, having been last repaired in 1899 by the 
“Dacia,” that doyen of cable ships, which, after being 
lengthened by the insertion of some 40ft. of hull at her 
waist, was purchased by the company in 1870. A few 
weeks ago this same vessel was lying In the river off Silver- 
town waiting for a job, and possibly is yet. In 1870-71 
followed the West India and Panama cables, which, owing 
to the rocky character of the sea bottom, gave considerable 
trouble in the laying. A more pleasant task was the 
laying of the? Algiers-Marsellles cable for the French 


| &8, “International,” and fitted her out with cable tanks, 


etc. She laid her first cable in 1870, and was subsequently 
employed on numerous minor contracts, The length of 
the “International’s” service was, however, comparatively 
short, for she was sold in 1899 to a Frenchman, being 
afterwards wrecked, curlously enough, at the very spot 
from which she had laid one of her first cables. In 1875-6 
the West Coast of America cables, & total of some 1,700 
knots, were laid by the “ Dacia.” Smaller cables in such 
different quarters of the globe as the Casplan Sea, the Gulf of 
Florida, and the Canadian coast followed. Then the com- 
pany received an order for over 3,000 knots of cable to be 
laid on the West Coast of Central and South America. 
To execute same the telegraph ship " Hooper" was 
acquired, and rechristened the “Silvertown.” She was the 
first ship to be designed expressly as a cable ship. It is 
stated that the engineer responsible for her drew three 
circles representing the diameter of the cable tanks he 
wanted, and the naval architect was instructed to build a 
ship around them. When launched she was, with the 
exception of the “Great Eastern," the largest cargo 
ship afloat, and her tanks were actually one-third more 
spacious than those of the leviathan, being capable of 
accommodating nearly 5,000 tons of cable. Coming to 
more recent times, the company have since 1883 connected 
the Canary Islands with each other and with Cadiz by 


The Cable Ship ‘* Dacia” lying off Silvertown. 


submarine cables. In 1885-89 the Cape Verde Islands, and 
all the important towns on the West Coast of Africa as far 
as Mossamedes, were put into communication with Europe, 
the connecting link from Mossamedes to Cape Town provid- 
ing a much-needed alternative route to the Cape. The 
cable systems on both the Hast and West Coast of America 
were extended in 1890-91, and in 1892 an Atlantic cable 
was laid from St. Louis, Senegal, vió the island of Fernando 
Noronha, to Pernambuco, in Brazil, In 1897-98 the 
company laid the new French Atlantic cable from Brest to 
Cape Cod, the longest cable in the world. Nor must 
mention be omitted of the San Francisco-Honolulu cable, 
or the still more recent Manila-Shanghai cable, the last 
important work of the steamship “Silvertown,” which is 
now returning after the completion of this connection. 
Besides the cable ships mentioned in the foregoing, the 
company also own the “ Buccaneer,” which, though a com- 
paratively small vessel, has done a good deal of useful work 
in shallow waters. It is not within the scope of this article 
to describe the special equipment of these vessels, although 
much of interest might be said thereon. Rather must we 
turn to the Silvertown Works, which give regular employ- 
mentto upwards of 5,000 workpeople. "These works cover 
an area of over 17 acres, and are close to the Silvertown 
Station on the Great Eastern Railway. They possess 
exceptional facilities as regards communication. On the 
one hard a siding from the railway enters the factory, 
whilst on the river front a wharf has been built, 
farnished with craner, derricks, winches, etc, offering 
all the accommodation and convenience necessary for 
delivering large quantities of materials by water as 


well as by rail. Tho buildings are arranged in blocks, 
so disposed as to sult the requirements of the several 
departments. A good idea may be obtained of the varied 
nature of the industries, and of the wide scope of the 
business carried on at Silvertown, by a recapitulation of 
these departments and their branches. Under Submarine” 
we find the telegraph cable shops, the ships, and the gutta- 
percha submarine core shops. The “ Rubber Department” 
includes the workshops where solid rubber goods, water- 
proofing, ebonite, belting, hose, tyres (motor, cycle, and 
carriage), and numerous sundries are manufactured. The 
Electrical Department" deals with the making of instru- 
ments, batteries, and carbons, and with the construction of 
electrical machinery, electric light cables, and submarine 
mines; it has also under its management the electric lighting 
and power plant in operation in the factory. And lastly, 
under the head of '' General," are grouped such workshops 
as the carpenters’, fitters’, smiths’, tinsmiths', and plumbers’. 
In this category is also included the chemical department. 


THE MANUFACTURE OF A SUBMARINE CABLE, 


. Naturally, the chief interest of these works centres 
around the department which has taken so prominent a 
part in revolutionising methods of communication between 
widely separated peoples—a part which can be more 
adequately appreciated with the knowledge that some 
50,000 miles of submarine cable have been manufactured 


View in the Core Shop, Submarine Cable Department. 


at Silvertown. It is certainly remarkable that the process 
of manufacturing a submarine cable has undergone no 


particular change during the last 40 years, and speaks | 


volumes for the perspleacity of the pioneers in this branch 
of electrical engineering. True, greater care, born of 
experience, is now taken to ensure the preservation of the 
armour on the shore end of a cable by treating the steel 
wire used to prevent its oxidation, but, after all, this is a 
minor detail, and does not relate to the machinery or 
principal materials employed. Guttaperchs is still the 
favourite insulating material for & submarine cable. The 
first specimens of this gum were brought to London from 
Singapore in 1843 by José d’Almeida, and its remarkable 
properties were speedily made known by Hancock. To 
Wheatetone belongs the credit of being the first to suggest 
the employment of guttapercha for the Insulation of tele- 
graph conductors, but Walker, in 1849, first attempted its 
practical application in connection with the Channel cable. 
A great difficulty with the. material is due to the want of 
care exercised in gathering it, for, in addition to the foreign 
matter concealed in the blocks of gum to increase their 
weight, gums of varieties and of low commercial and indus- 
trial utility are mixed with the more valuable sorte. The 
destruction of the trees, both fully grown and immature, for 
the purpose of more readily collecting the gum, has in 
recent years also greatly enhanced the price of guttapercha. 
Bearing in mind these facts, it is to the greater oredit of 
the company that they have maintained the quality of 
their cables at an unsurpassed standard, 
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into a plastic state. 
transferred from the masticators to cylinders or presses 
fitted with fine-mesh sieves, through which it is forced at a 
pressure of over 100 tons, and the remaining impurities 


| thus eliminated. Lastly, the mass is passed through rolls 


which fashion it into slabs of the desired width and thick- 
ness. Unless required for Immediate use these slabs are 
stored in huge water-tanks, ready for application to any 
form of manufacture. 

The next stage in the manufacture of a submarine cable 
is the preparation of the core. On an upper floor of one 
of the guttapercha shops the copper conductor is made 
ready. This process consists of twisting up spirally in 
specially constructed machines a number of fine wires of 
practically pure copper. A covering of guttapercha has 
now to be laid over these wires, an operation which demands 
great attention and judgment, since the durability of the 
insulation will depend both on the quality of the gum used 
and on the homogeneity of the serving. Having been 
reworked by “mixing masticators” into a plastic mass, 


A Corner of the Sheatbing Floor, Submarine Cable Department. 


the guttapercha is taken to a special machine, where, 
under great pressure, it is applied to and around the 
conductor passing through the machine, air being carefully 
excluded during the process. From the mouth of the die 
which regulates the thickness of the coating, the core 
passes into a long, shallow water-trough for cooling. At 
the other end of this trough it is coiled on a drum under 
water. But in the case of submarine cables one coating is 
not enough—three must be applied, and the operation 
described is therefore repeated. The machines employed 
for giving these coatings of guttapercha to the copper 
conductor are of a type designed and patented by the 
company, being noteworthy models of ingenuity and 
workmanship. They are shown in one of the accompanying 
illustrations, together with the cooling troughs attached to 
them. After it has passed the prescribed teste, the finished 
core is then taken to the cablesheathing floor, where it 
receives its mechanical protection of galvanised steel or iron 
wires, coiled spirally round the core previously protected with 
fibrous material, the armoured cable being then covered 
with compound, hemp, or jute yarns, and taps. The types 
of cable differ, of course, in the sizs and number of the 
sheathing wires used. For shallow water at landing-places 
where danger of mechanical injury may exist, either from 
a rocky bottom or owing to the proximity of an anchorage, 
the heaviest types are employed. In some exceptional 
gages they attain the welght of 28 tons per nautical mile, 
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but the average welght of such cable may be considered as 
from 15 to 16 tons per nautical mile, while the lighter 
types constructed for deep water, where the same risks do 
not exist, average from 14 to 2i tons per knot. Inter- 
mediate types vary in welght from three to eight tons for 
the same length. The cable, after it has passed through 
the sheathing machines, is coiled under water in great 
tanks, whence itb is transferred later on to a cable ship, to be 
again steeped under water, since guttapercha perishes quickly 
when exposed to atmospheric influences. It is noteworthy 
that the total storage capacity of the factory tanks amounts 
to about 5,000 nautical miles of cable. So much for the 
manufacture of a submarine cable. It remains to describe 
the very severe electrical tests to which such a cable is 
subjected during every stage of the process. The con- 
ductor after recelving its three coatings of guttapercha is 
coiled on wooden drums in three-knot lengths, each 
coil bearing a label giving its distinguishing number, the 
weight of the conductor and guttapercha, and the exact 
length in yards. After being immersed for 24 hours in 
tanks containing water kept at a constant temperature of 
75deg. F., the resistance of the conductor and guttapercha 
covering is tested separately, the latter with a battery of 
300 Leclanché cells, and should any weakness exist, the 
very powerful current employed will probably detect it. 
The results of these tests are of the greatest importance, 
and are recorded, so that as each coll is joined up 
prior to the process of sheathing its electrical 
condition as well as its position and length are 
known, and from these data the total conductor and 
insulation resistance at 75deg. F. and the total length of 


Diagram of High-Pressure Testing Connections. 


the finished section can be arrived at. A knowledge of the 
conductor and insulation resistance at this definite tem- 
perature supplies a standard of comparison for subsequent 
tests on the same section, and it is readily seen whether 
the insulation resistance has improved or not. As gutta. 
percha varies in electrical resistance as its temperature 
rises or falls, it 1s very necessary to know the actual tem- 
perature, whether in a tank or at the bottom of the sea, at 
the time of testing, In order to reduce the result obtained 
by measurement to the standard temperature of 75deg. F. 
before a correct comparison can be made. This temperature 
is found by comparing the electrical resistance of the con- 
ductor, at the time of testing, with its known resistance at 
the standard temperature of 75deg. F. Not only is the 
core thus subjected to a severe test, but during the sheath- 
Ing process also all sections are continuously tested, so 
that any mechanical injury thé core may receive is imme- 
diately apparent, and the machine has to be etopped and 
the fault cut out. Moreover, each complete section is 
retested at short intervals, while prolonged tests are again 
made before, during, and after shipment. Thomson’s 
marine galvanometer plays an important part in all these 
tests. 

It sometimes happens, of course, that a fault develops 
subsequent to the sheathing process. When this is the 
case, a high-pressure test is applied in order to locate it. 
The plant used for this purpose is of especial interest, 
having been designed by the company’s chief electrical 
engineer (Mr. Stuart A. Russell) for testing cables of a 
capacity up to four microfarads at an alternating pressure 
of 5,000 volts, with a choking coil in series with the 
dielectric, which arrangement allows cables requiring five 
amperes condenser current to be tested at the ahove 


pressure with a motor-generator having an output of about 
five amperes at 420 volts. Referring to the accompanying 
diagram, C represents the continuous-current winding and 
F the alternating-current winding of the motor-generator, 
which is of the Silvertown Company’s standard four-pole 
slotted.core shunt-wound type, with a second circuit on 
the armature, and has collecting rings for the alternating 
current at the end remote from the commutator. The 
motor winding is connected to the 200-volt factory power 
mains through a double-pole switch and fuse, B, and a 
starting rheostat, D; and a shunt regulator, E, is provided 
for regulating the field excitation through a range sufficient 
to adjust the speed between 900 r.p.m. and 1,200 r.p.m., 
thus giving frequencies of from 30 to 40 ~. The alternator 
winding has one of its terminals connected to the test 
tanks—that is, to the sheathing of the cable—whilst from 
the other terminal the current passes through an adjustable 
resistance, G, and an ammeter, A, to the choking coll, H, 
and thence to the conductor of the cable under test. The 
choking coil is buils upon a wooden centre without any 
iron core, and consists of 20 sections, each well insulated 
with mica and varnished linen from one another and from 
the wooden centre. The total resistance of the coil is 
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Typical Arrangement of a Motor-Driven Rubber-Grinding Machine. 


190 ohms, and its inductance, when all the sections are in 
circuit, is about 25 henrys, thus allowing lengths of cables 
having a capacity of about two-thirds microfarad to be 
tested, whilst for bigger capacities the induction is reduced 
by leaving some of the sections out of circuit. 

A volume might well be written about submarine cable 
work alone, but we must proceed. 


INDIARUBBER DEPARTMENT, 


A very varied assortment of manufactures is produced 
in what 1s known as the indiarubber department, whose 
workshops, although not of paramount interest to us, are 
the most important as well as the most extensive in the 
factory. The adverse conditions which prevail in regard 
to the supply of guttapercha extends also to the supply of 
raw rubber, its quality varying considerably. The work 
of the manufacturer lies in turning the different qualities 
of the material which he receives to the best advantage, 
This he does by first ascertaining the quality of the gum 
and then mixing with it the amount of sulphur necessary 
to produce the proper state of vulcanisation. It has to be 
further taken into account that pure vulcanised rubber is 
often by itself of little use, being too soft or too elastic, 
To meet this, so-called pigments require to be added, 


either to harden or deaden the rubber—those usually 
employed being oxide of zinc, sulphide of antimony, and 
peroxide of lead, etc., according to the use to which the 
finished article is to be put. After the coarser impurities 
have been removed by hand, the rubber is passed through 
rollers which break it up while under a constant flow of 
cold water. 


until required for use. When this time arrives the gum is 
passed through mixing mills, which effect its thorough 
incorporation with the necessary amount of sulphur and 
pigment. For the manufacture of goods in which rubber 
is used in conjunction with a textile fabric this compound, 
ot “dough,” is then forced on to and into the fabric by 
. passing the two together through iron or steel rolls. In 
most cases, however, the “ dongh " is used without textile, 
and is, therefore, passed through the rolls or calenders 
alone, for reduction to the required thickness. 

The successful application of motor drives through worm 
gearing to the machines in the “ washing,” ‘ mixing,” and 
"ealendering" shops is a noteworthy festure. Accom- 
 panylng is an illustration of a typical arrangement 

in the case of a grinding machine. The motor has 


a rated output of 150 hp. at 300 rpm, and 


is mounted, as shown, with its axis at right angles to 
the axis of the rolls which it drives. Its shaft has à worm 
mounted on it, which gears with a worm-wheel. The latter 


Braiding Electric Light Wires. 


is mounted on the same shaft ‘as a pinion, which in turn 
gears with a toothed wheel keyed on an extension of the 
shaft of one of the rolls, These rolls are connected together 
by gear wheels of different sizes, and therefore revolve at 
different speeds, thus producing a grinding effect on the 
rubber. Naturally, the power required to drive this machine 
fluctuates within very wide limits, due to the incom- 
pressible nature of indisrubber, and the tax on the motor 
is consequently a heavy one. In order to appreciate this, 
it is only necessary to watch the needle of the ammeter in 
the motor circuit. A current double that for which the 
motor was designed is sometimes indicated, and yet the 
machine runs merrily on without an appreciable retarda- 
tion of speed, whereas the steam-engines, which did the 
duty before electric driving was adopted, were frequently 
pulled up by the excess load. A special detail of 
this plant is the Pattison and Gray’s patent bearing 
which takes up the thrust of the worm. The thrust 
shaft where the bearing comes is reduced in diameter, and 
on to it are threaded a series of alternately-placed steel 
rings and distance pieces, the whole being tightly clamped 
by means of a circular plate screwed up against a sleeve, as 
shown in the section herewith. This arrangement enables 
each thrust ring to be case-hardened separately, and hence 
without injury to the shaft on which it is to work. The 
remainder of the bearing consists of alternate rings of 
phosphor-bronze and hard steel, the bronze coming against 
the thrust rings on the shaft and taking up the thrust. In 
,praetice it is found that these bearings run cool with 
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This treatment soon removes all the lighter | 
{mpurities, and the raw material is then dried and stored | 


work turned oub in this department. 


729 
ordinary lubrication, and absorb very little power, a large 
number of them being employed. 

For the rest the specialities of thie department are 80 
varied and wholesale in character as to make it imposaible 
to deal with them here except in a cursory manner. Take, 
for example, tennis balla and football bladders. The floor 
space devoted to the manufacture of these alone is very 
extensive. Then there are "Palmer" cycle and motor 
tyres, hose-pipes, belting, buffers, valves, brake-blocks, 


revolving heel-pads, tiles, patent bottle-atoppers, ebonite 


articles, and a host of other goods, all involving special 
machinery and labour-saving devices. Who, too, has not 
heard of “ Silvertown” golf balls, a joint production of the 
“robber” and “guttapercha” departments so far as the 
materials used in their composition are concerned. Rabber 
sheet and tape for insulating purposes are likewise turned 
out in immense quantities. 


ELECTRICAL DEPARTMENT, | | 

Under the direction of the electrical department, for the — 
management of which Mr. W. E Gray holds himself 
personally responsible, we also find a great variety of work 
going forward, the most important being, perhaps, the 
manufacture of rubber-insulated cables. Notwithstanding 
the fact that impregnated paper has largely superseded 
rubber. for the insulation of heavy electrical cables, 


there are many users who retain their confidence 
Taking 


in vulcanised rubber as an insulation. 


General View of Plant in Main Power Station. 


rubber 
Newcastle-on- 
Tyne, the suapicion will out that many of its past failures 
bave been due rather to careless handling and jolnting 


success of 
such a8 


into account, too the continuous 
insulation in prominent cases, 


than to any inherent defect. Indeed, the mass of evidence 
collected by the Silvertown Company supports this view. 
The point, however, which is of importance here is that 
the firm are still called upon to supply rubber-insulated 
cables for electric light and power distribution in con- 
siderable quantities. We do not propose to describe 


‘their manufacture, which differs from making the more / 


popular type of cables only in that rubber tape is used 
instead of paper, and the consequent valcanising process. 
The manufacture of rubber-insulated conductors for house 
wiring belongs to the rame category. For none of their 
productions have the company gained a wider reputation, 
the annual output of single-wire and stranded conductors, 
flexible cords, ete., being enormous. 

The construction of dynamos, motors, switchboard appa- 
ratus, electric carriages, hoists, etc., adds to the variety of 
Besides supplying 
continuous-current generators to the Admiralty and War 
Office, the company have executed numerous orders for 
corporations throughout this country and in the Colonies. 
The principle which they work upon is to make a machine 
fully capable of giving its rated output on continuous load. 


INSTRUMENTS, SUBMARINE MINES, BATTERIES, 
CARBONS, ETC. 


The general business of the instrument department 
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Ineludes the supply of electrical apparatus to the English 
Post Office, the War Office and Admiralty, our Colonial 
Governments, private companies, and foreign Governments. 
Due to the great extension given in late years to multiple 
telegraphy, a large demand has arisen for duplex and 
quadruplex instruments, the construction of which con- 
stitutes an Important portion of the work of this depart- 
ment, and the preparation of their component and inter- 
changeable parts has been carried to great perfection. 
Resistance boxes, apparatus for automatic train signalling, 
and the train describer may also be seen in process of 
manufacture. Naturally, too, all the testing and experi- 
mental instruments employed in connection with the various 
branches of the factory are made here. The submarine 
cable department alone requires a large supply of apparatus 
for the use of the staff of electricians exclusively employed 
in the submersion and repair of cables, while the general 
testing rooms of the cable shops also demand a number of 
instruments, etc., to meet their requirements in testing and 
experimental work. Again, the indiarubber department 
requires, in addition to the ordinary testing Instruments, 
a quantity of special apparatus and appliances for the 
investigation of the different varieties of gum, and for the 
constant examination and testing of materials in different 
stages of manufacture. Nor have we yet exhausted the 
list of the factory’s productions. The company have, 
further, paid great attention to the defence of harbours by 
means of submarine mines, having supplied the leading 
Governments with complete mine systems. We need not 
dwell here upon the very intricate work necessarily 
involved. 

The manufacture of batteries for telegraphic and other 
purposes is another important branch of the firm’s business, 
no less than five shops being devoted to it. One shop deals 
with the preparation of carbon and manganese ; a second 
Is employed in the pressing and shaping of carbon plates ; 
a third is fitted with the necessary retorts and furnaces for 
the firing of carbon plates and electric light carbons; a 
fourth is furnished with hydraulic presses for the forming 
of Leclanché battery blocks; while in the fifth shop the 
various parts of the battery are fitted together. Besides 
Daniell, bichromate, and Bunsen cells in all forms, the 
company make a speciality of Leclanché cells, which latter 
type was originally introduced into this country about 
40 years ago by the firm, and owing to its simplicity, 
‘cleanliness, and high EM.F., has met with general 
approval, being especially convenient for testing purposes, 
electric signals, and bells.. Batteries of these cells are 
made up to specification In mahogany cases for a number 
of foreign and Colonial Governments—an impressive stock 
of the timber being kept on hand for seasoning. To allow 
of work being executed promptly and at reasonable cost, 
it has been found necessary to make the factory as self- 
contained and complete as possible, With thls end in 
view have been added carpenters, boilermakers’, black- 
smiths’, tinsmiths’, painters’, and plumbers’ shops; thus 
only the heaviest work is done outside, and with the aid 
of the mechanics’ shops practically the whole of the 
machinery used has been made in the factory. Moreover, 
the company do all their own building construction, many 
of the shops having been remodelled and extensions made 
with great expedition during the last few years by the 
permanent staff. Much of interest might be added with 
regard to the works organisation, but the space at our 
disposal is limited, and it must, therefore, suffice to add 
: conclusion a few particulars of the electric generating 
plant. 

POWER AND LIGHTING. 


In the matter of electricity supply both for power and 
ighting’ the works are also self-contained, possessing a new 
main generating station of considerable dimensions, in 
addition to an auxiliary plant of older date. The boiler- 
house of the former contains 10 Lancashire boilers, each 
dOft. long by 8ft. diameter, fitted with coking stokers, and 
designed for a working pressure of 160lb. per square inch. 
The steam-plpes are in duplicate throughout, and it is note- 
worthy that the necessary stop valves to enable any engine 
or boiler to be cut off independently of the others are 
arranged in.à spacious pipe alley between the boiler-house 
and engine-coom, In the engine-room there are four 


500-h.p. steam dynamos, each consisting of a three-crank 
tandem compound Belliss engine direct coupled to a Silver- 
town four-pole shunt-wound generator giving 1,500 amperes 
at 210 volts when running at 350 r.p.m.; also a 1,100-h.p. 
similar combination, making a total capacity installed in 
the main generating station of 5,100 h.p. 

The Silvertown switchboard provides a separate panel 
for each generator, carrying a main hand switch, a 
minimum automatic cut-out, an ampere-meter, and fuses, 
together with a regulating switch for the adjustable resist- 
ance in the shunt circuit of the generator. Behind this 
generator board are arranged the feeder panels, which carry 
the ’bus bars and fuses for the circuit which serve the 
various parts of the factory. The distribution is on the 
two-wire system at 200 volts throughout, the feeders being 
of the concentric type, insulated with vuleanised rubber 
and armoured, laid underground to suitable junction boxer, 
where they are connected up to ring mains which traverse 
the principal roads and ways within the bounds of the 
factory site. These ring mains also consists of concentric 
armoured cables, laid direct in the ground, and branches 
are taken from them to distributing boards in the factory 
buildings, From these boards again separate circuits are 
run respectively for power and lighting. 

But besides the main generating station there is the 
auxiliary plant mentioned in the foregoing. This comprises 
two 250-h.p. marine type engines, each driving by ropes a 
Silvertown dynamo, and two 200-h.p. direct-coupled sets, 
all generating continuous current at 210 volts terminal . 
potential, As regards load, there are over 200 motors 
installed, ranging in output from 1 h.p. to 150 h.p., and 
driving planers, drills, lathes, cable machinery, calenders, 
mixing rolls, masticators, pumps, cranes, capstans, etc, 
All these motors were designed and constructed by the — 
company, special attention having been given to each 
machine to ensure its suitability for its particular duty. 
The practical experience thus gained by the Silvertown 
staff places the firm in an exceptionally good position for 
the carrying out of similar work elsewhere. Upwards 
of 14,000 8-c.p. incandescent lamps, or their equiva- 
lent, are employed for lighting the factory. Bearing in 
mind the above figures, the reader will not be surprised to 
learn that the demand on the generating plant requires an 
output of between 6,000,000 and 7,000,000 units per annum 
to meet it. Apart, too, from the needs of the electric gene- 
rating plant, considerable boiler power is required in the 
factory for heating the vulcanising pots, guttapercha mixers, 
etc. A few isolated cases of steam driving also remains— 
notable examples being a 600-h.p. beam engine, remarkable 
for its economical running, and not far from it a couple of 
big horizontal engines, as if for comparison with the later 
order of things, which savés floor space and yields better 
results In every way. These links between the old and 
new are situated in the rubber department. In all, some 
40 boilers are installed, and these consume over 1,000 tons 
of coal per week. Far more attention is given to the 
supply of this fuel than in the average central station. Not 
only is its calorific value tested, but different classes are 
carefully weighed and mixed in order to secure the best 
results under the existing conditions. 

It remains to express a wish that the foregoing descrip- 
tlon may serve to convey some idea of a factory which ít 
takes about five hours to inspect. 


THE WESTERN ELECTRIC COMPANY, NORTH 
WOOLWICH. 


Any consideration of the Western Electric Company’s 
London works is inevitably associated with an appreciation 
of American enterprise, since they constitute a branch of 
that great organisation which, from a centre in Chicago, 
extends also to New York, Philadelphia, Antwerp, Berlin, 
etc., and represents all that is best in modern practice both 
as regards quality of production and manufacturing 
efficiency. The seed of this international business was 
sown by Elisha Gray and Enos M. Barton, who in 1869 set 
up a small instrument shop on the top floor of what is now 
an old and dilapidated building in Cleveland, Ohio, From 
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this seed grew a vigorous plant, the development of which 
has continued at a phenomenal rate, and even now gives 
no sign of flagging. 

Tarning to the Woolwich branch, we find it occuples a 
most excellent site, 44 acres in extent, on the north bank 
of the Thames, The site is not without historical interest, 
for it was here that the Persian Gulf cable was made, and 
some of the early Atlantic cables armoured. Subsequently 
the property was acquired by the Fowler-Waring Company, 
whose business was taken over as a golng concern by 
the Western Electric Company in 1898. It is noteworthy 
that the Fowler-Waring Company were the first to manu- 
facture lead-covered cables in this country. Thus the site 
has been intimately connected with cable work through all 
the vicissitudes of the electrical industry. Tho facilities 
which it offers for communication are admirable. On the 
one hand, a siding from the Great Eastern Railway enters 
the factory, whilst a spacious wharf has been built on the 
river front. This wharf is provided with a runaway for 
the electric travelling jib cranes which serve it from end 
to end. The bulk of the raw materials used are delivered 
by barges, which can be unloaded at the wharf in all states 
of the tide. In this way the large quantities of heavy 
materials, such as copper wire, lead, and coal, are delivered 
at a minimum cost for carriage, A light railway is pro- 
vided for the removal of pig lead from the stock kept on 


Paper-Covering Shop, 


the wharf to the lead-press shop, while coal is transferred 
from the barges, by means of a grab, direct into 
the bunkers which open on to the boller-house stoking 
floor. Naturally, the wharf also facilitates the dispatch 
of finished goods from the works, as it is frequently 
found both economical and convenient to deliver heavy 
consignments of cable by water. In their lay-out the 
works are quite up to date. As a matter of fact, they 
have been recently remodelled and largely rebuilt, with a 
view to making the most of the site and to ensure low 
manufacturing costs. Practically the whole of the available 
area is now covered, the latest extension buildings being 
equipped for the manufacture of telephone apparatus and 
awitchboards, in connection with which class of work the 
Western Electric Company are perhaps best known. 
Entering the factory through the general stores, we pass 
between orderly stacks of colled wire, rolls of paper, tape, 
and other materials used for the manufacture of electric 
cables until we come to the paper-covering shop. Here are 
Installed 34 machines, each having five heads, for coverlng 
telephone wires with paper and pairing them. The method 
of driving these machines is interesting. They are arranged 
in pairs, with a motor between each of a palr, as shown in 
one of the accompanying illustrations. Thus, one motor 
serves 10 heads, but each of these heads is independently 
driven from the shaft through a flexible coupling, so 
that any head can be stopped without interfering with 
the others. The motor is of the Western Electric enclosed 
type, having a rated output of 24 h.p. It is necessary to 


vary the speed of the driving shaft from 300 r.p.m. to 
1,000 r.p.m. according to the diameter of wire and thick- 
ness of paper employed. In order to effect this variation, 
& balanser is provided which furnishes an intermediate 
pressure of 110 volts—equal to half the normal. The 
transition from one voltage to the other is effected through 
Western Electric three-wire speed-regulating semi automatic 
starters fitted with solenoid-operated change-over switches. 
There are, of course, 17 motors to drive the 34 paper- 
covering machines, Conspicuous, also, are 30 machines of 
the ordinary type for pairing telephone wires. Each of 
these has two heads, separately driven bya motor. Various 
other operations are conducted in the same shop—for 
Instance, the winding of bare copper wire on to drums 
preliminary to its use in the covering machines. Then 
there are several machines for lapping copper tape over 
paper-covered wires, each of these machines having six 
heads driven by a motor fixed on the top of the frame, pro- 
vided with a starter which automatically brings the motor 
up to speed when the double-pole switch is closed. The wires 
thus screened by these machines to prevent mutual induction 
between adjacent conductors, are used in combined tele- 
phone and telegraph cables, as we shall see later on. A 
number of machines with 15 heads each for silk-covering 
wires for telephone exchange cables, next claim our atten- 
tion. We also notice some universal winders for rewinding 
cotton or silk from the rough spools. These machines are 


View in Stranding Shop, showing 600-pair Telephone Cable Machine. 


marvels of Ingenuity, but it is hardly within the scope o 
this article to describe their action. A row of braiding 
machines driven from a common line shaft, and some 
paper-tape cutters, complete the equipment of this shop. 

Proceeding, we pass into the stranding shop, where 
cables are laid up. Occupying one side is a 600-pair tele- 
phone cable-stranding machine, which attracts immediate 
notice on account of its huge dimensions. It is of American 
design, the bobbins being made Interchangeable as far as 
possible. The drive is transmitted from a 15-h.p. motor, 
mounted on the roof trusses, through a line shaft and 
belts. Another noteworthy feature is the Western Electric 
apeed-regulating board fitted with an I.T.E, circuit breaker, 
having Independently operated arms and a tripping coil 
which enables the motor to be stopped from several points 
along the machine by closing push buttons, A 200-pair 
telephone cable-stranding machine of heavier construction, 
driven in a similar manner, lies close by. From these 
machines the cables are taken to the core-testing room to 
be tested for continuity and insulation, covered with braid 
in the same room, then, in turn, removed to drying ovens 
steam heated to 225deg F., sheathed with lead, and finally 
subjected to an afr-pressure teat before dispatch. It is 
required that a telephone cable shall be made so that it 
ean be dried out, if necessary, with compressed air, hence 
the last-mentioned test. With regard to the drying ovens, 
these are situated conveniently near the lead-presses and 
boiler-house. A constant circulation of dry air is main. 
tained in them by means of motor fans directed on to the 
heat radiators. 
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return to the stranding shop, which is, after all, prinelpally 


type of cable, a variety of combinations being made to | occupied with laying up electric light and power cables. 
tie different apesidestions, It will not be out of place | The equipment for this purpose includes four large 
here to describe a combined telegraph and telephone cable | stranding and taping machines, One of these machines 
manufactured by the company in large quantities for the | is capable of stranding up to 61 wires at a time. 
Post Office. The conductors of this cable are of pure | There are three paper-covering machines—two having 
annealed copper, Insulated with strips of paper and |a capacity of 48 tapes each and the third a capacity 
whipped with thread, the insulating paper being of various | of 56 tapes—all driven by separate motors through 
colours, so that different conductors may be easily identified. | chain gear. A 120-wire strander for laying up and taping 
Two conductors so insulated are twisted together to form | concentric cores at one operation is combined with one of 
a pair, two pairs being twisted together to form a four-wire [ the large paper-coveriog machines.  Notewortby also is 


The sequence of operations varies, of course, with the 


Section of Combined Telegraph and Telephone Cable. View in the Lead-Press shop, showing Friction Rollers. 


a six-core stranding machine for laying up high-tension 
polyphase cables. Then there are some smaller machines 
of a different character pressing cores into shape for what 
are known as clover-leaved cables—a type in high favour 
just now. 

We now pass on to the vacuumimpregnating tanks to which 
the drums of electric light and power cable are consigned 
from the stranding shop. These tanks, five in number, 
are provided with duplicate sets of vacuum pumps, driven 
respectively by steam and electric motors. A two-ton 
overhead travelling crane serves to handle the drums. A 


core, and then in turn two of these four-wire cores are 
dealt with in the same fashion to form an eight-wire core— 
viz, four pairs. Seven cores thus formed, after being 
separately wrapped with paper, are then stranded together 
with single pairs of heavier conductor to fill up the inter- 
stices. Another wrapping of paper follows, and then 29 
paper-insulated telegraph wires are wound overall in the 
same way that armour sheathing is applied to a cable, each 
of these wires being separately screened with copper tape 
to prevent induction between adjacent conductors, The 
acreens in the complete cable are in electrical contact one 
with another, all being earthed through the lead covering 


The Vacuum Impregnating Tanks, Armouring Shop. 


which is finally added. After 24 hours’ immersion in 
water the finished cab!e is tested with a pressure of about 
500 volts, a minimum insulation resistance of 5,000 megohms 
being required. The capacity from wire to wire of a pair 
in the multiple twin core of such a cable is ‘06 microfarad 
per mile, and the capacity between wire and wire of the 
pairs that form the worming is ‘07 microfarad per mile, 
while that measured between wire and earth of the single 
screened telegraph conductors is ‘125 mlerofarad per mile. 
Having made a diversion in order to trace the manufac- 
ture of a telephone cable from start to finish, we must now 


visit to the lead-press shop follows. The hydraulic pressure 
for the presses in this shop is furnished by seven four- 
throw single-actiog pumps, each driven direct by a Western 
Electric 30-b.p six-pole motor, running at a speed of 
70 rp.m. Notwithstanding the low speed and conse- 
quent large dimensions of these motors, space is economised 
by the absence of gearing, while heavy flywheels help to 
ensure steady running. The lead-presses are worked at 
& pressure of from 2j to 3 tons per square inch. An alloy 
of tin and lead is sometimes used for covering telephone 
cables. ^ Provision is, therefore, included for mixing 
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these two metals in the requisite proportion. As the 
finished cable comes from the presses it ia wound on 
drums driven by friction rollers. These rollers are quite 
the most novel feature of the equipment. Each set is 
driven by a small motor placed below the floor level, and 
the controlling gear is extremely neat and ingenious. 
Three testing tanks are provided at the far end of the shop. 
These, in common with the lead-presses, are served by a 
20-ton overhead travelling crane. 
The cables for which armour is specified are taken to an 
adjoining shop, wherein is installed a large machine for 


laying on steel wire or tape. This machine is driven by a | 


55-h.p. motor, arranged for push-button control from several 
points, as in the case of the telephone cable stranders 
previously described. 

Next in order come the test-rooms, which are situated in 
close proximity to the tanks at the end of the lead-press 
shop. There are five of these rooms, each equipped with a 
fall set of testing instruments, fitted Into a roll-top desk 
for greater protection when not in use. A single-phase 
alternator, in conjunction with a 30-kw. step-up trans- 
former, fornishes current for the high-pressure tests. The 
secondary winding of the transformer is divided into six 
sections, each giving 6,500 volta. Thus a maximum 
pressure of nearly 40,000 volts can be obtained by con- 
necting all the windings in series through the medium of 
the plugboard provided for the purpose. A few particulars 
may be added here of the traction cables recently manu- 


Power and Lighting Plant. 


factured by the company for the London County Council. 
These cables are of two sizes—viz., ‘075 square inch and 
"15 square inch—each having three cores arranged in 
clover-leaf pattern, paper-insulated and lead-covered, with 
a copper earth sheath immediately under the lead. They 


were required for a working pressure of 6,600 volts alter-: 


nating current between any two conductors, and of 
3,800 volts between any conductor and the lead sheathing. 
Their insulation consists of pure manila paper impregnated 
with a hydro-carbon compound. The thickness of paper 
between conductors is ‘25in., and between any conductor 
and the copper sheathing ‘2in. The copper sheathing con- 
sists of strips of the metal laid over the insulation of the 
made-up cable. The total cross-sectional area of this 
sheathing is ‘075 square inch in the case of each cable. 
Over it is a covering of pure lead '15in. thick in the case 
of the ‘075 square inch cable, and ‘175in. thick for the 
‘15 square inch cable. The cables were tested after 
24 hourg’ immersion in water with a pressure of 20,000 volts 
alternating current between cores, and 12,000 volts alter- 
nating current between any core and the lead covering, 
the pressure being maintained for 15 minutes. 

Our tour through the cable branch of the works 
terminates at the shipping department, which is situated 
near the testing tanks. But there Is more to see yet—for 
instance, the telephone instrument repair shops, the tele- 
phone switchboard erecting shop, ete. Preparations, too, 
are, we note, in an advanced state for manufacturing tele- 
phone apparatus on a large scale, and new plant is being 


put down for making rubber-covered wires. Since, however, 
this part of the factory is being completely reorganised and 
partly rebuilt, its bare mention must suffice. 

It remains to visit the plant whence power is derived 
for the whole works. This plant, it may be stated at 
once, is designed to meet prospective as well as immediate 
needs, an increased demand in the near future, especially 
from the rubber department, having been provided for, 
We have already described how coal is delivered to the 
boller-house, which contains two Babcock and Wilcox 
boilers fitted with chain-grate stokers and superheaters. 
The feed water passes through a Paterson feed-water heater 
and a Green’s economiser before it is used in the boilers. 
The usual tall chimney shaft is rendered conspicuous by ita 
absence, an admirable substitute being provided in ite 
place—viz , the Sturtevant system of induced draught. In 
the engine-room there are two 600-i.h.p. and ons 250-L.h.p. 
generating sets, each consisting of a Combe-Barbour, 
Corliss vertical, cross-compound, condensing engine direct 
coupled to a Western Electric continuous-current dynamo. 
The engines run at a speed of 100 r.p m., and are fitted 
with forced lubrication throughout. Provision is also 
made whereby they can be stopped in an emergency from 
the main switchboard. The larger generators, when work- 
ing at full load, will each give 1,600 amperes at 230 volts 
terminal potential, while the smaller machine yields a full- 
load current of 600 amperes at 230 volts. Thus the total 
capacity of the plant installed equals 874 kw. The necessary 
circulating water for the condensing plant is drawn from the 
river by an Allen centrifugal pump driven by a Western 
Electric motor. With regard to the switchboard, it may be 
mentioned that this consists of 10 panels, and provides for 36 


| feeder cables, each of those in use being separately metered. 


In addition to the motor load there is a considerable 
demand for lighting, a large number of Western Electric 
enclosed arc lamps being installed, besides incandescent. 

The buildings, which include a fine range of new offices, 
are made rather conspicuous by a huge elevated tank 
which serves water to a complete installation of Grinnell 
fire sprinklers, thus rendering fireproof construction doubly 
sscure. Employment is found in the factory for some 500 
workpeople, whose hours of labour differ from what ia 
customary in this country, belng as follows: Monday to 
Friday inclusive, 7 a.m. to 12 noon and 1 pm. to 6 p.m. ; 
Saturday, 7 a:m, to 12 noon. Total weekly hours, 55. No 
atop for breakfast. 

The Western Electrie business in this country began in 
1883, when the company first opened an office and store in 
London under the management of Mr. J. E. Kingsbury, 
who is now assisted by an able staff, which includes Messrs. 
A. Williamson, A. T. Turney, H. M. Pease, and R. Tervet, 
in the various departments of the business. 


LEEDS COPPER WORKS. 


While by no stretch of the imagination could Leeds be 
termed a centre of the electrical industry, yet it contains 
some works of especial interest regarded from a strictly 
electrical point of view. Prominent among them are the 
Leeds Copper Works, Limited, situated on the Pontefract- 
road, Hunslet, within easy reach from the city. 

The accompanying plan will serve better than words to 
explain the lay-out of the works, which cover about 10 acras 
of ground, and are connected both with the Leeds-to-Liver- 
pool Canal and Midland Railway. The sequence of operations 
observed during the process of their manufacture may 5e said 
to commence in the laboratory, where a sample from each 
consignment of crude copper which enters the works is 
taken to assay. For the most part this crude material is 
delivered in the form of 96 per cent. Chili or Japanese slabs. 
The initial analysis serves merely to ensure that the com- 
pany obtain value for their money by detecting any excess 
of impurities. The bulk of the supply is taken to the 
refinery, where it is treated for the removal of arsenic and 
other foreign matters. It is then cast into anodes of suitable 
length for the depositing tanks. 

Proceeding, we enter the depositing shop, which measures 
265ft. by 200ft., occupying six bays of the main building. 
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In it there aré 216 depositing tanks, arranged in 24 parallel 
lines of nine tanks each in series, Since the tanks are 
worked in series, provision is made whereby any tank can 
be cut out independently, or part only of the current led 
through it and the rest shunted. Five bays in this shop 
are provided with a five-ton overhead travelling crane to 
deal with work of an especially heavy nature, Great care 
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It may be added that the company’s copper tubes will 
also stand, without showing any signs of distress, the 
following mechanical tests: doubling close cold and then 
doubling over; doubling close cold and opening out; 
creasing up on end, expanding, flanging (diameter across 
the flange being equal to three times the diameter of the 
tube), reducing the doubled edge of the tube to a knife 
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General Plan of Leeds Copper Works, 


is taken to keep the liquor in these reservoirs up to the 
required standard. With this end in view a plant has 
recently been added for repurifying it periodically. Briefly 
the process is to distil the liquor and reerystallise the 
recovered copper sulphate. This is carried on continuously. 

Iu the mill the draw-benches were supplied by Samuel 
Platt, of Wednesbury, and Humphrey Fisher, of Pershore. 
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They are driven from an electric motor through a line shaft. 
Included in the equipment are also power hammors, saws 
for cutting the tubes to length, lathes for turning the 
mandrels, and the requisite plant for testing the tubes by 
hydraulic pressure and for tensile strength. The accom- 
panying table (A) gives the resulta of some tensile teats 
they may be left to speak for themselves. 


P 


The Depositing Shed, 


edge, and turning back fiat in its hard state without 
breaking. We have said “copper tubes " advisedly, because 
the company also make drawn brass tubes. They have a 
plant for this purpose capable of turning out 25 tons per 
week, and in this manner use up their own scrap copper. 
Apart from ordinary tubes, the company have specialised 
the manufacture of calico-drying cylinders, calico-printers 


Leeds Copper Worka. 


rolls, papermakers’ cylinders, pump liners, and hydraulic 
ram covers, etc., but they make only the sizes of tubes in 
greatest demand to stock, 

In conclusion, a few particulars may be given with 
regard to the electric power supply. The works are self- 
contained in this respect, possessing a well-appointed 
generating station. The boilers, seven in number, each of 
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500 h.p. capacity and 32ft. long by 8ft., 6in, in diameter, 
are of the Lancashire type, by Galloways, Limited. They 
are designed for a working pressure of 140lb. per square 
inch. Each is provided with a Green's economiser. 
Thus there are seven of these economisers placed in 
the main flue between the boiler backs and the engine- 


215ft. In length by 65ft. in width, and contains four 
250 h.p. steam dynamos for the depositing load and three 
500-h.p. power and lighting sets, all generating continuous 
current, Thus the total capacity of the plant installed 
amounts to 2,500 h.p. All the engines are of the Corliss 
cross-compound condensing type, and the high-pressure 


The Tube Mill, Leeds Copper Works. 


room, Three of the boilers are fitted with Bennis 
mechanical stokers. The duplicate feed pumps in regular 
use are of the Worthington steam-driven type, an electri- 
oally-driven pump being provided as a stand-by. All the 
ateam-pipes, valves, and connections are in duplicate. 
Water for feed and condensing purposes is taken from the 
neighbouring canal. An alternative supply can be obtained 
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from a well source, but is seldom used on account of its 
extra hardness. Coal is conveyed by barge right up to the 
boiler-house. The Bennis stokers enable a superior class 
of smudge to be burnt. The chimney shaft is 200ft. high, 
and has an Internal diameter of 10ft. at the top. 
Proceeding to the engine-room, the liberal dimensions 
of this apartment at once strike the eye. It measures 


The Engine House, Leeds Copper Works. 


cylinder of each exhausts into a receiver which supplies 
the necessary steam to the low-pressure cylinder. The 
last-mentioned in turn exhausts into a jet condenser worked 
off the engines, and situated, like the receiver and steam- 
piping, below the floor level. These engines were supplied 
by H. Bollinckx, Brussels. The 170.kw. depositing dynamos 
generate at 120 volts terminal potential, and the larger 


dynamos at 550 volts. The drive from each engine is 
transmitted by belt to its companion dynamo from a heavy 
flywheel mounted between the high and low pressure sides. 
It is noteworthy that each belt weighs about 17cwt., and is 
built up of leather strip on edge. The dynamos are all 
six-pole machines of the Brown-Boveri type. The switoh- 
board is divided into separate sections respectively for 


196 


I 
depositing, power, and lighting. The leads from these 


sections are taken underground to the various parts of the 
works, 
TABLE A,—TENSILE TESTS, 


Test pieces, Zin. long. H denotes hard, S denotes soft. 


Elongatior| Tensile Elongation| Tensile 

Mark per cent, | strength. Mark. per cent, | strength. 
H 5500 19°73 S ` 49°00 14:98 
S 47:50 15:40 S 48 00 15:12 
S 5500 14:92 S 45°00 15°66 
S 48:00 15 85 S 49:00 15:84 
S 46:50 15:95 S 41:50 15 68 
S 45:00 16 60 H 18:00 21:32 
H 65:00 20:82 S 46:25 15:26 
H 16:00 21'80 H 17:50 21:80 
S 47 50 15:5 S 51:25 15:49 
S 51:25 15:65 S 48 00 15:48 
H 39°00 18:44 S 52:50 16:57 
S 51:00 16°00 S 55:50 15:01 


Ample margin is provided by the plant for accretions of 
load. In this connection it is to be noted that the works 
are yet new, and the room for their extension is practically 
unlimited. They quite justify a visit not alone for the 
sake of novelty, but also on account of the excellent 
arrangement made to facilitate the progress of manufacture 
from the raw materlal to the finished articles. 


GLASGOW LOCAL SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


The last meeting of this session was held at 207, Bath- 
street on the 8th inst., Mr. J. M. Munro presiding, when 
Mr. C. Orme Bastian (London) read a paper entitled 
"Observations on the Mercury Are, and some Resultant 
Problems in Photometry.” At the outset the author 
defined the essential difference between the mercury arc 
‘lamp with its mercury electrodes and the mercury-vapour 
lamp, which was more akin to a Gelssler tube. The author's 
attention had been first directed to the mercury arc in 
1902, while experimenting with a mercury switch made up 
of mercury enclosed within an exhausted glass tube iin. 
in diameter. On tilting the tube to divide the mercury 
into two separate bodies, the effect was not to break the 
circuit, but to form a 3in, arc, and that without any marked 
diminution in the Nght yielded by the carbon-filament 
lamps with which the mercury switch was in serier, thus 
showing that the mercury arc was consuming a compara- 
tively negligible quantity of energy. Further experiment 
showed that by enclosing the carbon-filament lamp and the 
mercury ‘‘switch” under the same globe, the combination 
of the green light of the arc with the reddish light of the 
filament lamp gave a very pure white light. The com- 
mingling of these two spectra in this manner seemed to 
yield, not a mixed effect, but an entirely. different com- 
pound effect. The increased illumination thus obtained 
could be demonstrated by causing two beams of light, 
red and green respectively, to impinge side by side 
upon a white surface, and after taking note of the 
illumination yielded by the two separate coloured 
patches, deflecting the beams so that they are super- 
posed, which would result in a white light of greatly 
increased brilliancy. "The explanation of this phenomenon 
the author thought lay in the physiological effect of light 
energy on the optic nerve, the latter being proportionately 
more responsive to a white light than to any of the 
individual component colours, and responding to the com- 
ponent colours in varying degree. The probiem was, how- 
ever, still untouched as to how a greenish-blue light gives 
better and better comparative photometric result as its 
distance from the carbon-filament standard is gradually 
increased. The author thought these varying results 
were principally due to the difference in the intrinsic 
light density of the two illuminants, and the different 
resistance offered by the atmosphere to the passage 
of different luminous wave-lengths. Two factors entered 
into the decrease of light proportionate to the increase 
of distance—vlz, divergence of the luminous rays 
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the same, cracked the glass, and spoilt the lamp. 


and absorption resultant upon transformation of light 
into non-luminous wave-lengths which takes place even 
in the most diaphanous media, Such absorption of 
light due to the resistance of the atmosphere was nob 
sufficiently taken account of in practical photometry. The 
further the photometric screen is from the source of light 
the more nearly will the rays impinging on it ke parallel 
to one another, and the lower the intrinsic light density at 
its source the lower will be the light density of the approxi- 
mately parallel rays in the intervening between the source 
of light and the screen. The light density, therefore, of 
the medium between a carbon arc lamp and the screen will 
be 4,000 times greater than in the case of the mercury- 
vapour lamp, and it follows that the transformation of light 
into obscure energy will be in the same proportion, which 
the author submitted was an explanation of the greater 
penetrative quality of incandescent gas as compared with 
the onen-type arc lamp. - 

In order to obtain red light from the mercury-vapour 
lamp many experiments had been made with rhodamine 
reflectors, which seemed to transform the orange wave- 
lengths into red wave-lengths. Greater permanence of 
this property had been obtained by providing a larger 
reflector at a greater distance from the burner. That the 
improved resulta were due to lower light density, and not 
to temperature, was shown by the ability of the reflector 
to stand heat in the dark without fading. 

An early difficulty in the construction of the mercury 
arc lamp had been the migration of the mercury from the 


‘positive to the negative electrode, to the depletion of the 


former. Arcing from the platinum leading-in wire nea 

8 
experiment showed that the negative electrode was, if 
anything, the hotter of the two, this migration of mercury 
could not have been the result of vaporisation due to higher 
temperature at the positive electrode. Seeing that this 
transference of mercury was due to some effect of the 
electric current other than heat, the author had concluded 
that it could be compensated for by transference of mercury 
in the reverse direction if the negative electrode could be 
maintained at a sufficiently higher temperature than the 
positive; and by constructing the burners so that the 
negative electrode surface is smaller than the positive, this 
compensating effect is actually obtained. This seems to 
show that there was a stream of vaporised mercury passing 
from the negative to the positive electrode due to the 
difference in heat potential, and a stream of ionised mercury 
passing from the positive to the negative electrode due to 
difference in electric potential, 

The author so far had found no satisfactory explanation 
of the pumping motion which is set up at the negative 
electrode in a straight tube on striking an arc; neither 
could he account for the apparent impossibility of getting 
an arc established at once in the two legs of a Y-shaped 
burner. Although the use of cadmium, sodium, and 
potassium as alloys with mercury showed that the colour 
of the mercury arc could be indefinitely modified, so far 
this was only possible at a great sacrifice of “life” and 
efficiency. Meantime, an excellent alternative was found 
in the combination mercury are and carbon-filament lamp. 

Mr. MAXWELL (Partick) said the mercury arc was a 
subject upon which Mr. Bastian was an expert, and the 
lamps which he had shown that night were certainly a great 
improvement on those brought out by him some years back. 

Mr. W. W. Lackie (Glasgow) said that Mr. Bastian 
might have told them a great deal more about illumina- 
tion generally. The loss of light due to its passing through 
the atmosphere was he thought owing to the light rays 
heating the particles of moisture in the air and being 
turned into heat. The globe of an are lamp reduced its 
intrinsic brightness to about 5 c.p. per square inch, which 
was a reasonable standard. The excess of heat found at the 
negative electrode of à mercury-vapour lamp was probably 
due to the bombardment of the negative pole with mercury 
atoms similar to those found in a Gaisser tube. With 
reference to the burning of two mercury arcs in parallel on 
the two legs of a Y-shaped lamp, a similar difficulty was 
experienced in trying to burn a 10-ampere arc lamp in 
series with two five-ampere ones in parallel on one circuit, 
The five-ampere lamps would not burn satisfactorily, and 


they did not burn at all unless a resistance was put on 
each leg of the five-ampere lamp, so as to give the circuit 
stability on each leg where the five-ampere lamps were. 

Dr. ERSKINE Murray (Glasgow) said he could not see 
that a mixture of lights of different colours would produce 
a different effect on the eye from that produced by light 
from one source. The behaviour of the Y-shaped arc was 
similar to the action seen in any vacuum tube. It was a 
question of stability. If two arcs could be struck along 
the two legs of the Y they might be maintained for an 
instant, but the slightest variation in the resistance of one 
of the legs would cause instability. In ordinary ares the 
resistance of the air was enormous, whereas the resistance of 
the arc itself was very low. 

Mr. J. D. MACKENZIE (Glasgow) said that the combina- 
tion of incandescent carbon filament-lamps with the 
mereury-vapour lamp was a marked improvement over 
the ordinary incandescent lighting. He would like to ask 
what effect the unmixed green light of the arc had upon 
the eye. It had always been spoken of as being pleasant 
to work with, but he had found it painful. Presumably 
the rays in the green lamp were mostly chemical and actinic, 
and he had always been led to believe that chemical rays 
were injurious to the eye. 

The CHAIRMAN said that, with reference to the Parkinje 
effect, it had been suggested that the cones on the retina of 
the eye gave the sensation of colour and the rods on the 
retina gave the sensation of light, and the effect was due to 
the sensitivity of the cones diminishing more rapidly than 
that of the rods as intensity diminished. The larger area 
of the mereury lamp did give a slight departure from the 
law of inverse squares, and to that extent would affect the 
readings. The fact that the electric arc lamp did not 
penetrate so far in air as a mersury-vapour lamp, suggested 
that a light degraded more into heat rays when its source 
was intense and small, but if such were the case, one would 
think that the effect would be limited to parts of the path 
of the ray near the source, and be less where the rays were 
spread. The ineffectiveness of the arc lamp might really 
be due to more rapid dispersion by mist drops. Mr. Bastian’s 
idea that a light from a large area had an atmospheric path 
of greater area, and therefore lower resistance, was an 
Interesting one. The whole subject lent itself to further 
experiment. 

Mr. BASTIAN, in reply, said there was far too much heat 
in a carbon are. He did not think that surrounding an 
arc lamp with a globe improved its efficiency at all. If 
white light could be produced by an are lamp it would be 
all right, but no such lamp existed ; whereas by combining 
the carbon filament with the greenish light of the mercury- 
vapour lamp, although either of these in itself produced 
little luminosity, far more illumination was got than would 
be expected. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The thirty-fourth annual report presented at the annual 
general meeting held last night shows a steady increase in 
the membership, while the many activities carried out by 
the Institution and its committees continue unabated. The 
report contains the following list of scholarships and 
premiums awarded: a Salomons Scholarship (value £50) 
to Mr. R. G. Jakeman, of University College, London. 
Two David Hughes Scholarships (value £50 each) have also 
been awarded to Mr. A, Kinnes, of the Central Technical 
College, and Mr. G. F. O'Dell, of King's College. The 
Couneil have awarded the following premiums for papers 
and communications: the Institution premium (value 
£25) to Mr. V. A. Fynn for his paper, ‘A New 
Single-Phase- Commutator Motor"; the Paris Electrical 
Exhibition premium (value for this year £20) to 
Prof. A. Schwartz and Mr. W. H. N. James for their 
paper, “ Low- Tension Thermal Cut-Outs”; an extra 
premium (value £10) to Mr. H. T. Harrison for his paper 
on “Street-Lighting”; an extra premium (value £10) to 
Mr. W. J. A. London for his paper on “The Mechanical 
Construction of Steam-Turbines”; an extra premium (value 
£10) to Dr. D. K. Morris and Mr. G. A. Lister for their 
paper on “ The Eddy-Current Brake for Testing Motors ” ; 
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an extra premium (value £10) to Mr. R. N. Tweedy and 
Mr. H. Dudgeon for their paper on “Notes on Overhead 


MAY 25, 1906. 


Equipment of Tramways”; an original communication 


premium (value £10) to Dr. W. E. sumpner for his 
communication, “New Iron -Cored Instruments for 
Alternate-Current Working”; the Fahie premium was 
not awarded this year; the first students’ premium (value 
£10) to Mr. A. Q. Ellis for his paper, “ Steam-Turbine 
Dynamos”; the second students’ premium (value £8) to 
Mr. H. W. Taylor for his paper, "Some Notes of Single- 
Phase Railways” ; tho third students’ premium (value £5) 
to Messrs. F. C. Prentice and J. S. Westerdale for their 
paper, * The Efficiency of Lamp Globes " ; an extra premium 
(value £5) to Mr. W. Browning for his paper, ' Notes on 
Electrical Conductivity." i 

Papers which were received too late for consideration in 
making the awards of premiums in 1905 have been taken 
into account this year. Papers other than those of the 
Students’ Section which were not in type up to the end of 
April, 1906, have been reserved for consideration in 1907. 
In accordance with precedent, the Council, in awarding 
premiums, have not taken into account papers contributed 
by present members of Council. 


At a meeting held on the 17th inst. the following gentle- 
men were elected by ballot: 


Associate Members:.—A. W, Annetts, Electricity Works, More- 
cambe; T. S, Bell, Electricity Works, Whitehaven ; E. H. Cunliffe, 
Myron-place, Belmont-hill, Lewisham, S,E.; F. H, Edwards, 804, 
Silver-crescent, Gunnerabury, W.; E, I. Farrow, 12. Sterndale-road, 
West Kensington, W.; J. Hammersley-Heenan, Engineer’s Office, 
Natal Harbour Department, Durban, Natal; H. E, Molé, care of 
Messrs, the Westinghouse Company, Limited, Nevesky Prospect 
No. 11, St. Petersburg; R, Rutherford, Axwell Park and Wickham 
Collieries, Swalwell, R.S.O., co, Durham ; H. G, A. Stedman, Erection 
Department, Westinghouse Works, Trafford Park, Manchester ; T. W. 
Taylor, 50, Richmond-mount, Headingley, Leeda; J. E. Wedekind, 
50, Barnmead-road, Beckenham, Kent; O, N. Wightman, 283, 
Holderness-road, Hull; G. Wilkinson, 38, Morse-road, Scotstoun, 
Glasgow. 

Associates —W, W., Hood, Glyncornel, Llwynypia, Glam, ; C. W. 
Malline, 5, Strathmcre-road, Newsham Park, Liverpool, 

Students.—R. F. Benson, Waverley Hote), S:uthampton-row, W.O.; 
W. Bridger, 18, Ploomfield.road, Kingston-on-Thames ; A. Broken- 
shaw, St. Catherine’s, Fowey, Cornwall ; J. G. P. Cameron, Ouchullin 
Lodge, Iavernesa, N.B.; H. V. Chatterton, 15, Wilf-ed-street, Derby; 
G. E. O De Smidt, 18, Ohesham-place, Kemp Town, Brighton ; 
W. H. Elridge, 577, Rue Paradis, Marseilles; W. T. A. Foot, 87, 
Mendora-road, Fulham, S,W.; O. N. Garnier, Quidenham, Attle- 
borough, Norfolk ; T. R. Graty, Collingtree, Cambridge-road, Brom'!ey, 
Kent; J. Heynssene, Thingwall Hall, Broad Green, Liverpool; 
G. B. Hopkins, 82, Holland-road, Kensington, W,; E. Jervoise, 
48, Albert Hall-mansions, S.W. ; A. R. McCallum, 7. Grafton- 
square, Olapham. S. W.; W. S. McMillan, Lynebank, Moffat, N.B. ; 
G. H. Mejor, 49, Agate-rosd, Shepherd's Bush, W. ; J. F. Marsden, 
Oakenrod, Rochdale; W, H., Miles, Morneiu, Berlin.road, Oatford, 
S.E. ; A. E. S, Minett, 36, Fairholme-road, West Kensington, W, ; 
O. J. Monk, Faraday House, Southampton-row, W.O. ; D. Ormerod, 
98, Whalley-road, Accrington; A. O. Owen, Faraday House, South- 
ampton-row, W.O. ; R, Pennington-Sparrow, 17, Darnell-road, Trinity, 
Edinburgh; W. Rogers, 26. Berkeley-terrace, Glasgow ; C. O. Roos, 
14, Wolseley-road, Crouch End, N.; J. E. Schmidt. Solheim, Lords- 
wood-road, Harborne, Birmingham ; H. J. Skinner, Electricity Works, 
Falkirk, N.B. ; R. Tomlinson, Savile House, Savile-street, Hull; H. 
Topham, 14, Ramsden-terrace, Great Horton, Bradford ; W. H. Young, 
T.S. '' Henry Holmes,” care of the Olerk-in-Oharge, W.I.P. Telegraph 
Company, Barbados, 


ELECTRO-HARMONIC SOCIETY, 


The annual general meeting of the Electro-Harmonie 
Society, to receive the statement of accounts for the 
twentieth season, to elect officers for the twenty-first 
season, and to transact the ordiaary general business of the 
society, will be held on Wednesday, May 30, 1906, at 
4.50 p.m, at the Institution of Electrical Hagineers, 92, 
Victoria-street, Westminster (by kind permission of the 
secretary of the Institution). Members of the committee 
are requested to meet at 4 p.m. for the election of new 
members and for other business. 

The accounts for the year show a surplus of £47. 14s. 
Daring the past season 72 new members have been elected 
and placed on the register. In the same period the society 
has lost three members by death, 59 have resigned, and six 
have been struck from the register for non-compliance with 
Rule 11. There are now 551 names on the membership roll. 
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ELECTRIC POWER SUPPLY. 


In the multitude of counsellors there is said to be wisdom, 
but it usually takes an exceedingly wise man to extract 
the ultimate truth from a number of diverse expert 
opinions on the same subject. The question of the general 
supply of electricity for power and other purposes within 
the United Kingdom has occupied a large amount of 
attention lately. The chief point of agreement between 
the various writers on the subject and between the expert 
evidence given before the House of Commons Select Committee 
is that we are behind the times in this country as far as 
electric power supply is concerned. The reason given by 
the varlous experts differ enormously. Thus, Mr. E. Gareke, 
who has contributed some valuable articles to the Times: 
Engineering Supplement, attributes our backwardness to 
defects in our laws and to the power which local authorities 
have to veto proposals from private enterprise to carry 
out schemes under the Electric Lighting Acts. In 
his article, which appeared on the 16th inst, he 
attributes the success of the Newcastle -upon -Tyne 
Electric Supply Company to the fact that they have been 
relatively unhampered by municipal obstruction. There is 
a good deal of truth in the conclusions of this expert, as 
unfortunately politics enter much too largely into the 
decisions of municipal authorities. Another contribution 
to this subject was made by Mr. Jas. N. Shoolbred in a 
paper read before the Society of Artslast Wednesday. In 
it he says, harping on the same lines, “It does not require 
any intimate acquaintance with the conditions which 
prevail in this and in other countries respecting the supply 
of electricity for industrial purposes to arrive at the con- 
clusion that in England the facilities generally available 
are much less than in other important countries.” He 
proceeds to review the present state of the power 
supply undertakings in England, and shows how many 
important industrial areas are without the cheap and 
effective supply of power which by now they should 
have enjoyed if certain promoters had exercised the 
rights conferred on them by Parliament. Mr. Shool- 
bred’s conclusions do not agree with those of Mr. 
Garcke, as he attributes the delay in carrying out the 
power scheme to a want of confidence between the: 
industrial power consumer and the company which should 
supply the power. It will be seen that if his argument 
be applied to the Newcastle area, it is quite as effective as 
that brought forward by Mr. Garcke to explain the success 
of the power supply in that area. The fact that the manus 
facturers on the Tyne have had confidence in Mr. C. H. 
Merz, and hence have concluded agreements with his com- 
pany, has rendered possible the cheap supply which they 
now receive. Incidentally it should also be remembered 
that the scheme was financed locally, and hence the 
users of power are in many cases shareholders in the 
supply company furnishing the same. Where there is — 
community of interests as in this case, municipal 
obstruction becomes impotent. Mr. Shoolbred has, how- 
ever, à new proposal to make which he thinks would 
ensure a similar community of interests in other areas—that 
le, the creation of boards which would practically make all 
the inhabitants of the given area directly interested in 
electric power supply. He argues in favour of his proposal 
that the various dock boards have been eminently successful, 
as have also other similarly constituted bodies in controlling 
water supply. That such an elective body would be able 
to deal more economically with municipal obstruction we 
have no doubt, but we are not convinced that in electric 
power supply à board would be as successful as in other 
cases where there is not so much competition. In other 


words, while there would be much to be gained in the ease 


of securing wayleaves for overhead cables and in ease of 
. finance in the first instance, we are not sure that any such 
elective body, representing, as they would be bound to do, 


widely varying interests, would be able to control success- 


fully an undertaking requiring so much individual attention. 
One fact which is not often alluded to in contributions to 
the general subject is that manufacturers in England enjoy, 
as a rule, cheap coal supply. This is of special advantage 
In those districts where the power users are scattered over 
a wide ares, as in Lancashire and Yorkshire, and not con- 
centrated on a comparatively narrow strip of land, as is the 
case on Tyneside. Where coal is cheap and the power 
users are scattered the cost of electric mains becomes 
of vital importance, and such an area must not 
be compared with others in foreign parts where the 
absence of cheap coal renders electricity supply from water 
power almost the sole power available. The chief difficulty 
before the power distributor in this country lies in the 
education of the power user to the advantages of electrical 
driving. Where these are fully realised, we feel sure that 
there will be sufficient co-operation between the supply 
authority and the users of electric power to secure the 
success of such undertakings, 


CORRESPONDENCE. 


“One man's word is no man’s word, 
Justice needs that both be heard." 


SHOP METHODS OF TRANSFORMER TESTING. 


SIR,—I would like to ask Mr. Rogers a few questions as 
to some of the statements he makes in his paper on the 
“Theory of Shop Methods of Transformer Testing.” 
While being aware that it would be a very unsatisfactory 
way of loading a transformer when measuring the full-load 
drop to put it on a water load, I do not think the capacity 
would 5e such as to cause a rise in voltage above the 
normal open-circuit voltage as stated. Perhaps some 
actual figures will clear that question up. 

I should be very glad to know how it is that the per- 
centage drop due to leakage is not affected by the change 
in frequency, and also the reason why the drop is inversely 
proportional to secondary voltage. ‘A rise in tempera- 
ture will also have the effect of reducing the magnetising 
current, which will in turn result in a smaller drop due to 
leakage.” I do not understand how a change in magnetising 
current can affect the leakage. ! 

“The impedance volts depend upon the sizə of the 
transformer and the amount of reactive iron it contalns." 
Will Mr. Rogers please explain how vhe size of the trans- 
former affects the Impedance voltage, and what reactive 
iron ig? 

“It is usual to make regulation tests for loads having 
various power factors.” I would like to know what kind 
of circuits the transformers are loaded on, in order to get 
these various power factors, in ordinary works test rooms. 

In Fig. 6, why is it necessary to apply three times the 
magnetising volts to three transformers connected in 
parallel ? 

In Fig. 9 is shown a three-phase transformer loaded on a 
water resistance, which has been stated to cause a rise of 
voltage on the secondary side of any transformer so loaded, 
but to obtain the normal voltage on the low tension of this 
transformer we must add, we are told, 10 per cent. to the 
voltage applied to the transformer which supplies it with 
current, which means 5 per cent. drop in each transformer. 
This is rather excessive, surely ? 

In Fig. 10 is shown a method of supplying losses in 
copper from a direct-current circuit, and losses in iron from 
an alternating-current circuit. These are stated to be 
“ equal to the output + losses of the transformer,” but the 
means of utilising the “output” is not stated. 

Finally, I would suggest.that the puncture test has some 
slight dependence upon the normal voltage of the trans- 
former to be tested; 10,000 volts between primary and 
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secondary and core for a 10,000-volt transformer seems 
inadequate.— Yours, ete., INQUISITIVE, 


AUTOMATIC SWITCHES. 


SIR,—Having experienced trouble in trying to obtain 
certain types of switcher, can anyone give me information 
of a firm or firms who could supply the following, suitable 
for a three-wire system, 220 and 440 volts :. 

1. A triple-pole switch, to be actuated from a distance 
by a shunt control to make and break a circuit carrying 
maximum current of 50 amperes each side. Switch to be 
of such a construction as to be well protected against 
atmospheric conditions, | 

2 A single-pole switch, to be actuated by an electrically 
or hand wound elock, directly attached or otherwise, to 
control a circuit carrying maximum current of 35 amperes, 
making contact at a certain prearranged time (say 7.30 p.m.), 
and breaking contact at, say, 1130 p.m. each night, but 
missing both actions on Sundays — Yours, ete.. 

| J.C L V. 


DRYNESS OF STEAM. | | 


SIK,—lIu my reply to Question 862, published in curren 
issue, one or two slight errors occur which require correction, 


.| In the sentence, “ The influence of a slight error in the 


gauge reading does not affect the action of the dryness 
fraction apppreelably," the word action should be accuracy. 
Lower down in the same column "h, + L,” should read 
“h, and L,"; also in the last line, ***5 per cont. moisture " 
should be ** 8 per cent. moisture.”— Yours, ete., 

J. E, Rvcnorr. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Students' Easter Visit, 1906. 
(Concluded from page 699.) 


Friday was spent at Preston, the works of the UNITED 
ErEOTRIO CAR Company being visited in the morning and 
those of Dick, KERR, AND Co. in the afternoon. In the 
former shops many types of tramear were seen in course of 
construction, including part of a large order of single- 
deckers for Monte Video. The old horse car, compared 
with the car of to-day, is a mere matchbox in which no 
attempt was made to ventilate, to light, or to heat during 
the cold weather. With the application of electricity to 
tramways it became recognised that only a scientifically 
designed car would stand the wear and tear of the increased 
schedule speed and seating capacity. The same thing has 
happened in the design of omnibus coaches, which the 
company have also taken up. It appears that in the old 
days omnibus building was carried on only by one or two 
of the big London companies, and they supplied the 
provinces when they had tested the ’buses for several years 
on the London streets and had no further use for them. 
Bat with this use of motive power a new industry 
has sprung up, and many improvements have been 
introduced, the latest idea, we understand, being to 
ventilate the 'bus both Inside and outside. Throughout the 
works hoods are provided over the woodworking machines 
80 that the sawdust and shavings are sucked away and thus 
conveyed to the boiler-house, where, mixed with coal, they 
are burnt in the furnaces. Extensive provision has been 
made for storing the timber, which is seasoned for two 
years before being used. At Dick, Kerr, and Co.'s works 
the electrical part of the car equipment was seen under 
construction. In the motors, in order to facilitate ventila- 
tion, a radial slot is provided through the pole from inside 
to outside, so that the air blown outwards from the armature 
has free escape instead of returning into the casing and 
losing its heat only by churning against the sides. The 
controllers made by this firm are very compact, this being 
rendered possible by the use of a very efficient type of 
magnetic blow-out. On a substantial iron core mounted 
parallel with the main controller cylinder a coil is wound 
corresponding to each contact, the different coils being con- 
nected up in batches to help or oppose one another accord- 
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Ing to the direction of the flow of the current between the | Manchester Corporation was visited, where three-phase 
different contact fingers and segments. The arrangement | current is generated and transmitted to both lighting?and 


is illustrated diagrammatically by the 


accompanying | traction centres. 


Perhaps the main points of interest were 


sketch. The result is that around each coll there is | the large reciprocating sets of 5,000 h.p. which have 


OUTLINE OF INSULATION 


PARTITION BETWEEN. ADJOINING 
SECTORS 


COPPER SHIELD 


MAGNETISING COIL 


CENTRAL IRON CORE 


a magnetic field which in the region of the contact 
fingers is at right angles to them, so that when 
an arc is formed it Is urged outwards across the space 
occupied by the coils. The coils themselves are enveloped 
In copper tubes, so that when the arc has been blown out 
a short distance it strikes the metal and is broken in two 
parts, each part being continuously urged outwards by the 
field which surrounds the blow-out coil on allsides. Should 
the arc bs so strong as to meet again on the outside, it is 
still under the action of the strongest part of the field and 
is blown out longer still. In working, however, the arc 
never rejoins, and the whole action is so smart that no 
damage is done to the copper cylinder on which the arc 
plays. Controllers fitted with this device have been used 
on the Lancashire and Yorkshire Railway to deal directly 
with a train equipment of eight 150-h.p. motors, thus avoid- 
Ing the complications of a multiple-unit control. The turbo. 
alternators present some interesting features. For the 
stationary armature a form of ventilated box housing 
familiar with slow-speed machines has been adopted. The 
rotating magnet system is made up from a solid steel 
casting, with laminated pole-shoes fixed by a dovetail, this 
being necessary in order to provide a support for the 
magnetising coils, These are of strip copper wound on 
edge and insulated between turns with paper and 
mica. After being wound, the coils are compressed 
usually to a pressure far greater than they will 
be subjected to in practice, To prevent any sideways 
motion, an adjustable wedge arrangement is fitted between 
one pole side and the next, as shown in the accompanying 
figure. In continuous-current generators a laminated pole 
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is cast in solid with the yoke, the armature and the stamp- 
ings being made with a dovetail projection, the nicks on 
each side of which form a seating for combed cast-iron pole- 
tips, which are held on by bolts which pass across from one 
tip to the other. 

Oa the Friday evening the party again met the Man- 
chester Ssudents’ Section, and spent an enjoyable evening 
in getting up à smoking concert. | 

On Saturday morning the Sbuart-street station of the 


recently been installed by the Slipway Company. The 
engine is triple-expansion with two low-pressure cylinders. 
The cranks are arranged according to the Schlick system 
of balancing: namely, at Odeg., 90deg. for the light and 
intermediate, and then the two low pressures forming 
another pair 90deg. apart from one another, but 120deg. 
apart from the other set—z.¢, at 210deg. and 300deg. 
In synchronising the smaller sets, the cranks are made to 
synchronise with one another. Remote-control oil-break 
switches are used, but as it is found that there is a variable 
time lag between the closing of the pilot switch and the 
operation of the main switch, a separate hand switch is 
installed on the switchboard. The switching in then con- 
sists of closing the remota-control switch and synchronising 
with the hand switch. This has the farther advantage 
that, should a bad phase be made, the remote switch, which 
is, of course, fitted with overload devices, will come out 
more smartly than if it had been put in only the instant 
before. The switchboard is lighted with inverted arcs, 
large white painted boards being erected at the edge of the 
gallery to reflect and disperse the light, | 
This ended the week, which, although perhaps strenuous, 
was in every way enjoyable, the party being received in 
the most courteous spirit at every one of the works visited. 
Such excursions cannot fail to benefit the student, both by 
the knowledge acquired and by the intercourse he has with 
his future fellow members of the profession. Of its kind . 
this excursion was the sixth. 


PARLIAMENTARY INTELLIGENCE. 


House or Lonps. 
Thursday, May 17. 


The Huddersfield Corporation Bill was read a second 
time, and the Haslingden Corporation Bill was read a third 
time. 

Friday, May 18, 


Wireless Telegraphy Bill. 


On the order to go into committee on this Bill, LORD 
AVEBURY said he had received a communication from the 
Committee of Lloyd's requesting him to move the rejection 
of the Bill, or that it should be referred to a Select Com- 
mibtee, in consequence of the manner in which the Govern- 
ment monopoly was being exercised, and alleging that the 
claims of the great body of the shipping and mercantile 
community were being ignored. He hoped the Govern- 
ment would grant a reasonable lapse of time beforo the 
next stage was taken. 

The EARL OF GRANARD promised that there should 
be à reasonable interval before the next stage was taken. 
The Act of 1904 was passed because it was necessary to 
obtain the control of the stations in time of war, to prevent 
the erection of stations too close to each other, and to 
prevent a monopoly from growing up. Since that Act was 
passed 119 licences had been applied for. Of these 91 
had been granted or were in process of being granted, 14 
had been abandoned, and others were stil under con- 
sideration. The object of this Bill as it came up from the 
House of Commons was to continue in force the powers of 
the Act of 1904 for six years, but the period of extension 


. would be reduced in committee to three years. | 


The Marquis OF LONDONDERRY said the views of the 
committee of Lioyd's were entitled to great consideration. 
They realised that when this extraordinary Invention 
became better known it would not be right to check enter- 
prise, but it was necessary to have some hold over it, in 
order that companies that might be formed in the future 
should not establish installations close to each other and 
thus damage themselves and also the public interest. It 
was necessary that the licences should be constantly 
tik and, therefore, the period of extension should ba 

mited. 


The House then went into committee on the Bill, 
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On Clause 1, which continued the Wireless Telegraphy 
Act, 1904, in force until Dec, 31, 1912, 

The EARL OF GRANARD moved to substitute 1909” for 
'" 1912." He quite agreed that the term of the licences 
should not be too long, but he could not consent to a 
farther reduction of the period. 

The amendment was agreed to, and the Bill, as amended, 
was passed through the committee stage. 


House or COMMONS. 
Thursday, May 17, 


Corporation of London (Blackfriars and other Bridges) 

Bill was read the third time. 

COMMITTEES, | 
London County Council (Electric Supply) Bill 
(Continued from page 704.) 

At the sitting of the House of Commons Committes on 
Thursday, the 17th inst, under the chairmanship of Mr. 
Luke White, evidence was given by several witnesses repre- 
senting local authorities, 

Mr. JoHN HALL, chairman of the Electricity Committee 
of the Bethnal Green Borough Council, said that, although 
the Council had received offers from an electric supply 
compavy and three neighbouring borough councils to give 
a supply of electricity, they now felt that the London 
County Council should have the right of supply in bulk, 
and would prefer to take a supply from that authority. 

Similar evidence in favour of the Bill was given by Mr. 
G. MARLOW REED, chairman of the Finance Committee 
of the Wood Green Council, and Mr. Jouw BODGER, 
the chairman of the Ilford Council. The latter sa/d that 
his Council would rather take a supply from the London 
County Council than extend its own works. 

Prof. F. E THORPE attended at the request of the First 
Commissioner of Works for the purpose of giving to the 
committee information more particularly with respect to 
the effect of sulphurous acid upon plant life. Dealing with 
the power-house at Battersea, where he understood it was 
proposed to burn 240,000 tons of coal annually, he said 
that practically every hundredweight of coal would give 
2:b. of sulphurous acid, which, finding its way into the 
air, would ultimately be brought down by rain, no matter 
how high the chimneys, and affect vegetation and buaild- 
ings by being converted into sulphuric acid. He suggested 
that to minimise the quantity of suiphur, coal should 
be properly screened and hand picked. To some 
extent this process was carried out in order to get a 
cartain calorific value and a reasonable proportion of ash. 
Further, he suggested that the addition of a small amount 
of lime-water to the coal would help to minimise the 
amount of sulphurous acid escaping. He admitted that 
from some points of view the erection of a large generating 
station would tend to minimise coal consumption, sesing 
that a large station would take the place of a number of 
small stations, and the use of electrical energy would be 
substituted for steam ; but, on the other hand, there would 
be the tendency to localise the products of combustion and 
to intensify their effect in particular areas. It would, in 
his view, be very desirable to place the generating station 
at a distance from London. 

Mr. E. G. Rivers, C.E., engineer to the Office of Works, 
O evidence, and the case for the promoters then 
closed. 

When the Select Committee of the House of Commons 
met on Tuesday, the CHAIRMAN, Mr. Luke White, intimated 
that the committee wished to hear the oppositíon of the 
Administrative County of London Company. 

The Hon. J. D. FITZGERALD, K.C., accordingly addressed 
the committee on behalf of that company. At the outset 
of his remarks he said that ic was a matter for regret that 
the ordinary procedure had not been followed, and all the 
competing Bills referred to the same committee. The 
question which had to be considered was not so much 
whether the London County Council scheme would or 
would not pay, but whether it was the best scheme for 
meeting the demand in London for a supply of cheap elec- 
tricity. It was possible that the London County Council 
would be able to make their scheme pay if they could 
get a sufficient number of authorised distributors to take 


| such an amount of current at such a price as would 


cover working expenses and interest and sinking fund 
charges, Under those conditions the scheme might pay, 


and yet it would not necessarily be an undertaking 


which would provide in an adequate manner for 
the electrical requirements of London. There were 
three things essential to the success of such a scheme: 
a supply to manufacturers, a supply to tramways and rail- 
ways, and a “bulk” supply. The London County Council 
scheme did not contain all these necessary items. It was a 
bulk scheme tacked on to the existing tramway generating 
station, and as such was totally inadequate for a suburban 
rallway supply. Again, one of the main essentials of a 
successful power scheme was the entering into contracts for 
the hiring out of machinery for the purpose of assisting the 
manufacturer, and such a thing could not be undertaken by 
the London County Council, who did not take any powers 
to get at the manufacturer. It had been calculated that if 
all the machinery of London were worked electrically, a sum 
of £2,000,000 per annum would be saved by the manu- 
facturers. The London County Council had not called a 
single manufacturer or railway company in support of their 
scheme, and he (the learned counsel) contended that the 
scheme was too small to meet London's requirements, 
By 1915, as had been shown, only 60,000 kw. would be 
available. 

Mr. LUKE WHITE: The committee realised that the 
scheme is only an instalment. | 

Mr. FITZGERALD agreed, but argued that while in the 
case of generating stations it was possible to hold on the 
instalment principle, it was not possible to treat a trans- 
mission system in the same way. In concluding his remarks, 
he said that there had been a want of success in the case 
of the majority of electric power companies, and such 
undertakings should be left in the hands of private 
enterprise. 

Mr. C. H. Merz, C.E., engineer for the Administrative 
Company, was examined at length upon the engineering 
details of the proposal for which he was responsible. 
Comparing the scheme with that of the London County 
Council, he maintained that the latter was wrong in 
policy, in engineering details, and in commercial aspect. 
Such a scheme should be designed upon a scale which 
would allow all branches of electrical undertakings to be 
dealt with. 

Mr. Merz, C.E., continued his evidence on Wednesday. 
He strongly expressed his opinion that an official body like 
the London County Council was unfitted for pushing a 
business such as the supply of electricity. If the company’s 
Bill passed, he hoped to be able to show the Council that 
electricity could be supplied for tramway purposes at a 
cheaper rate than the Council could generate it. He would 
even be willing to agree to a condition in the Bill that 
within 12 months the company should save the Council 
£20,000. He would be willing to supply power consumers - 
by agreement with authorised distributors, and to allow 
the latter a percentage on the profits. He hoped, with 
the establishment of a generating station at Barking, to 
adopt new methods in generation which would greatly 
reduce cost. 

Mr. S. Z, FERRANTI, electrical engineer, who assisted 
Mr. Merz in details of the company’s plans, also gave 
evidence. He gave it as his opinion that the proposal by 
the company to carry 20,000 volts on underground cables 
was quite practicable. A large quantity of 20,000-volt 
cable was made at the present day. Speaking as an 
individual only, not as representing the company, he 
suggested the possibility of an arrangement between the 
Council and the company, whereby the former should pay 
for and own the transmission system and land upon which 
the company should build a generating station, and also 
find the capital necessary for production of electricity. A 
profit-sharing system might be devised. In that way 
ratepayers would be relieved from all the speculative part 
of the business, and he had reason to think the company 
would be disposed to consider some such proposal 
favourably, 

Mr. A, H. SEABROOK, engineer for the West Ham Cor- 
poration, gave evidence in support of the petition for the 
exclusion of that borough, and the committee adjourned. 
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The North-West London Railway Bill. 


The committee of the House of Commons presided over 
by Mr. Rickett gave their decision on the North-West 


London Railway Bill on Tuesday, the two main provisions 


of which are an extension of time for the construction of 
the tube railway from Cricklewood to the Marble Arch, 
authorised in 1899, and the prolongation of the railway 
from the Marble Arch to Victoria. 

Mr. Moon, KC., on bebalf of the promoters, brought 
up a clause providing that, before the railway was opened 
for public traffic, the company should afford means of 
underground communication with the railways of other 
companies at Victoria, Hyde Park-corner, the Marble 
Arch, and Chapel-street, Edgware-road, but giving power 
to the Board of Trade to suspend this obligation if, in 
their opinion, circumstances aross which justified any 
such suspension, The clause also provided that the 
company should use their best endeavours to agree with 
the Metropolitan Railway Company, the London and 
North-Western Railway Company, and the Hampstead 
Railway Company for the construction of stations at or 
near the points at which the railways of those companies 
would cross or pass the tube railway, with reasonable 
means of access between the several stations. 

The committee, having consulted iu private for some 
time, and the parties having been readmitted, 

The CHAIRMAN sald they found the preamble of the 
Bill proved, subject to certain conditions. A time limit 
of four years trom the passing of the Act would be 
imposed for tha completion of the railway, and of two 
years for the acquisition of the necessary lands, The 
committee felt very strongly on the question of exchange 
stations, in the interest both of the public and of the 
success of the line. They had no doubt as to the 
necessity for such communication, but they had a doubt 
as to the practicability of Imposing a condition upon the 
promoters as to the making of an exchange station at 
Edgwareroad with the Metropolitan Railway. They had 
determined, therefore, not to make the provision of such a 
station there compulsory. In all the other cases, however, 
the provision of exchange stations would be made com- 
pulsory, and they did not thiak the Board of Trade should 
be made responsible for any suspension of the obligation. 
That portion of the clause must, therefore, be struck out. 
The committee felt that the Marble Arch station should 
ba so constructed that, if a physical connection was 
required at Piccadilly for City purposes, that should not 
be rendered diffisule. The case, however, was nob pre- 
jadged, and this was not to ba regarded as a statement 
in favour of the Hammersmith, City, and North-East 
London line, now before Parliament. A clause must be 
inserted in the Bill expressing the arrangement between 
the Brush Electrical Engineering Company and the rail- 
way company. 

Mr. Moon promised that clauses should be brought up 
to carry out the committee's decision, 


London Outer Circle Railway. 


LORD AVEBURY gave evidence on the 17th before Sir 
Gaorge Doughty's Select Committee of the House of 
Commons on behalf of the scheme for the construction of 
a railway from Feltham through the northern suburbs of 
the Metropolis to West Ham. His Lordship said that he 
was acquainted with a number of the gentlemen acting as 
promoters, or in other respects connected with the Bill. 
Their names were such as would justify the committee in 
passing the scheme. As a philanthropist, he said, in reply 
to the chairman, he was of opinion that the scheme would 
be of tha very greatest benefit to thousands of the working 
classes. He was sure, also, that it would be a financial 
success if carried out. 

Mr. W. FonBES, general manager of the Londor, 
Brighton, and South-Coast Railway, approved the scheme 
and its general objacts. Ata cost of £80,000 per mile the 
new line ought to be remunerative. In answer to questions 
from the chairman, the witness said that for its success the 
line would greatly depend upon the co-operation of other 
lines. If the companies maintained the attitude now taken 
up, probably the line would not be made. 

Mr, OLIVER Bury, the general manager of the Great 
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Northern Railway Company, said that his company had an 
agreement with the Great Eastern Railway Company, 
entered into in 1874, by which the Great Northern under- 
took not to promote or support any Bill which would 
interfere with the arrangements between the two com- 
panies. For this reason he desired to say nothing about 
the Bill under consideration by the committee. Asked 
by the chairman whether his company would have 
supported the Bill had there been no such agreement, Mr. 
Bury replied that he thought very possibly they would 
have done so. The new line would be of great use to the 
Great Northern. 

Mr. BRERETON, partner with Sir John Wolfe Barry, said 
thet the total cost of the works was estimated at 
£2,038,000, while the land required would cost another 
£1,281,000—a total of £3,320,000. These estimates were 
based on prices for similar work, and, in his opinion, were 
sufficient for the purpose. There were no engineering 
difficulties in the way of the scheme. 

Sir Doveras Fox, C.E, also approved the plane, 
admitting that for the line to have its full value there must 
be friendly working arrangements with other companies. 
He said it was the intention of the promoters to agree to 
running powers with other companies. The Great Hastern 
Railway, in their petition, first opposed the Bill, and then 
asked for running powers. 

Sir F. Drxon-HArTLAND, M.P., one of the directors 
named in the Bul, said that he was acquainted with many | 
of the promoters, and from a financial point of view he 
had no hesitation in saying they could find the funds or 
manage to secure the funds to carry out the construction. 
One of the great advantages of the scheme would be the 
communication with the docks. Upon this point he 
spoke from 10 years’ experience as chairman of the Thames 
Conservancy. | | 

Evidence in support of the Bill was also given by Mr. 
R. H. Cox, Mr. J. H. BETHELL, M.P., and others. 

Oa Wednesday evidence was given in support of the Bill 
by Mr. D. J. Morgan and others. | 

Mr. A. R. STENNING, F.R.I.B S., of the firm of Stenning 
and Co., architects aud surveyors, said he had been over ` 
the route, and his gross estimate for land and property to 
be taken was £1,281,940, and as the land was rapidly being 
filled up, the cost would be greatly enhanced in a few years. 
He gave evidence to show the advantages of the line, and 
on the part of the promoters expressed desire to meet, as 
far as possible, the wishes of local authorities and others in 
engineering arrangements. 

The committee adjourned. 


Midlands Electric Power Proposal. 


Lord Brougham and Vaux's Committee of the House of 
Lords on the 17ch inst. continued its consideration of the 
scheme for the extension of the area of the Shropshire, 
Worcestershire, and S:affordshire Electric Power Company. 
A number of manufacturers from the district having been 
ealled in support of the scheme, the CHAIRMAN raised the 
question of finance, and asked as to the prospects of the 
money (£600,000, with borrowing powers of £200,000) 
being found. The syndicate, he poiuted out, had raised 
only £10,000 out of £30,000 set down as preliminary 
expenses. m 

Mr. WEDDERBURN, K.C. (for the promoters), said that 
he would give an undertaking that unless the promoters 
had raised another £10,000 before the Bill came before the 
Lower House, the scheme would not be proceeded with, 
There had baen no need to raise more than the £10,000. 

The CHAIRMAN : The committee want to be sure that if 
the Bill passes both Houses it will be proceeded with, and 
not sold to someone else: 

Mr, WEDDERBURN replied that he would undertake that 
the Bill should not be sold, and he would farther undertake 
that the powers proposed by the Bill should not be exercised 
unless £300,000 were raised or secured to the satisfaction 
of the Board of Trade within a certain time. He suggested 
18 months as a reasonable period. | 

It was announced on the following day that Birmingham 
and Wolverhampton had by arrangement been withdrawn 
from the proposed extended area. 

After hearing counsel’s speeches, the committee found 
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the preamble of the Bill proved, but inserted a proviso 
that the powers were not to be exercised unless £300,000 
out of the total capital of £1,200,000 was raised within 
18 months. | 

London Tube Railways. 


In the Select Committee on Unopposed Bills, Mr. 


Emmott in the chair, the proposal of the Baker-street 
and Waterloo Railway Company to change the position 
of their station at Paddington from the northern to the 


southern side of the Great Western Railway Company's 


station was approved, as was also the proposal of the 
Great Northern Railway Company to contribute £50,000 
towards the cost of the generating station erected for the 
purpose of the Great Northern and City tube railway. 


GRIMSBY ELECTRICITY. ACCOUNTS. 


The accounts of the Grimsby electricity department 
for the year ended March 31, 1906, show a total 
expenditure on capital account of £83,051. Abstracts of 
the revenue account and balance-sheet are appended. 


REVENUE ACCOUNT, 


Dr. Expenditure, |. 8 s. d. 
To generation of electricity mnes seinen nms oee nee 0,522 9 6 
Distribution of electricity .. ......... — — M 218 18 4 
Attending and repairs to public lamps .........-.-—— . 405 198 8 
Rents, rates, and taxes .. ccce ne un.e cme rm hene ete óll 19 6 
Management expenses, salaries, ete... Lenses 1,072 19 5 
Law expenses ..... Wes KU L eens ————— À o 22 15 4 
Special charges—insurances, eto, .... ems ser oes mus erm 85 14 9 

£5,698 11 6 

Amount set aside for bad debts ........... .......—.. OEE 05 6 7 
Balance carried to profit and loss account .................. 6,242 5 8 
£11,996 8 9 

Or. Income, £ s.d. 
Balance from last account, less bad debts... ....—..— ua ves ó7 71l 
Sale of current per meter .-...- semences 7,057 12 7 
Sale of current under contract (traction)... .....—..—.—.. 281412 3 
Publio Hobbs coacu secun ers e a aÉ . 1,625 9 10 
Rental of meters ... Lassen eese mme 2607 4 0 

. Sale of incandescent lamps, eto.......... eese. I A 55 7 8 
Rents receivable cote smese iisi errem tm re set ooi ne 54 7 4 
Fees for preparing specifications 22... oes ses nene 26 2 8 
Fees for teste, charging batteries, eto, ...... ccce nuso se sms 52 15 7 
Discounts received .......... 5 511 
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£11,996 3 9 
GENERAL BALANCE-SHEET, 


Dr. Liabilities, £ s. d, 
Capital account—amount received ...... nee» 82,000 0 0 
Sandry creditors ... LL ee omi omom nem m mmm» 0,000 8 5 
Balance at credit of net revenue account. z.-......s.s.s 1,004 10 8 
Sinking fund account „e,ne em rn nusse eem memes» 815218 7 
Suspense account... smi sms o on ee em em emere 1,961 12 0 
Provision for bad debts sws. meeue nme o us ne met sss nee reet m meet 5b 6 7 

£93,810 16 3 
Or, Assets, 28 s d. 
Capital account—amount expended for works ......... 85,0581 0 9 
Büores on hand. ess ussm smeri snemom em inem m emirEi umm Lol 11 9 
Sundry debtors for current supplied... —..—....—.—. 35,422 15 7 
Other debtors: iiec eurreccut eise os EE A 184 14 6 
Securities held (cost price) .—..—.... eem mese 1,090 17 10 
Amount of sinking fund on deposit e.us uimme eemnes 3,762 0 9 
(ash 1n. Band. . sace an Oder eL C HERR qud xen eor Ee Cus carie 156 17 2 


| - £95,840 16 3 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated in B. T.U... seem 1,255,541 
i5 Private consumers by meter... 556,111 

Quantity ssä Traction EE ER N 60.200 | 1,122,057 
Pudlis lighting .............—.. ~ 105,746 

Qaantity used un works ....... ecce ET E n 60,600 

Loss in feeders and unaccounted for... oe o e.s ses o sas o ars o oa cee ome 70,684 


ENGINEERS, R.E. (VOLS.). 


THE ELECTRICAL 


Orders for week ending June 2, 
‘Tuurspay, May 31.—Recruits for gamp ein at Paddington Station 
at 10 a.m, 
FRIDAY, JUNE 1,—All drills at headquarters cease until further notice, 
"SATURDAY, JUNE 2,—Efficients parade at Paddington Station at 
| 10 a.m. for camp (Plymouth), 
J, H. S, Paris, Captain, 
for 0.0, E, E, R, E, (Vols.), 


THE REGULATION OF THE PRESSURE OF 
DISCHARGE OF LIGHTING BATTERIES.* 
BY ERNEST P. HOLLIS AND E. R, ALEXANDER, STUDENTS. 


(Concluded from page 708.) | 


The relative costs of these two methods can now be obtained. 
With the regulator method we have to increase the number of 
cells from 255 to 275, or an increase of 15°3 per cent. In the 
case of the booster-controlled battery we have to increase the 


capacity of each cell from 1,680 to 2,000 ampere-hours, or an 


increase in capacity of 16 per cent. Both these percentages 
are calculated on the final values. This shows a difference in 
the increases of "7 per cent. in favour of the regulating cell 
method, and as for small increases in the capacity of the cell 
the capital cost will, roughly speaking, go up in the same pro- 
portion, it will be seen that the capital costs will not differ 
much. The actual costs are for the 2,000 ampere-hour cell 
£25. 17s. 6d., giving a total cost for the 233 cells of 
about £5,563 ; and for the 1,680 ampere-hour cell £20. 5s., 
giving a total cost for the 275 cells of $5,569. This difference 
is so extremely small that it is quite negligible. At first sight 
it would appear that this result is a particular one. We do 
not think that this is so, for the only possible variables used 
in the calculations are the efficiency of the booster and the 
voltage discharge curve of the battery; and assuming that 
these are very near the mark for all cases, which we think 
they are, we feel justified in saying that for the same output 
to the system the costs of the batteries themselves will be practically 
the same whichever method is used, and not widely different, 
as has been suggested. : 

Before proceeding further we should like to make a few 
remarks about the above calculations as regards the number of 
regulators. In some cases the number of regulators used in 
connection with a battery may be more than we have calculated. 
Oae of the causes for this may be that the cells are designed to 
run down to a lower voltage than those in this case, and, there- 
fore, a higher number of regulators are needed ; another might 
be, of course, that the battery is to give a higher pressure 
than 500 volts. "There are other causes which depend upon the 
conditions under which the battery is working, but it must be 
clearly understood that these conditions do not affect the relative 
result we have arrived at in the least, for though, on one hand, 
it is necessary to increase the number of regulators, it would, 
if à booster method were used, be just as necessary to increase 
the capacity of each cell in the battery for the reasons we have 
shown in about the same proportion, so that the relative cost 
of the two methods would remain unaltered. As regards 
maintenance, although the number of cells would be more in 
one case than in the other, yet in the second case there would 
be a larger number of plates per cell to maintain, so that 
there would not be a great difference in the maintenance costs. 

The Boosters.—When a battery is controlled by a booster this 
booster is used for charge and discharge, and is always motor- 
driven, and, therefore, a special booster is necessary. But 
with regulating cells it is by no means necessary to have: a 
special booster. The booster is only needed on charge, and 
this can easily be done by two 500-volt machines in series, one 
being used as a booster. A booster is only an auxiliary 
machine, and, bar the one machine which is being used as a 
booster, the same capacity of plant will have to be used 
whether a special booster is used or not. Batteries are never, 
except under very exceptional circumstances, charged near the 
peak of the load, so that there should be plant to spare for 
this purpose. The only alterations necessary will be a small 
and simple switchboard for the purpose of putting two machines 
in series, and possibly a small alteration in the: field rheostat of 
the booster machine to get the small voltage necessary. Thus 
nearly the total c^st of a booster set would be saved. Moreover, 
it would cost little more for arrangements for two machines to 
be used as boosters, one being a spare, and this would give a 
greater security against breakdown than if one special booster 
set were installed, though if the generators were steam-driven, 
there would be a greater chance of breakdown in one set than 
there would be with a booster set. 

It may be urged that if two machines be run in series to 
charge the battery, serious sparking might occur. This has not 
been so in our experience with modern machines, the only 
slight trouble being that the voltage on the boosting machines 
is very unsteady and needs readjustment every three or four 
minutes, but, of course, constant attention is always needed on 
charge, so that this is of no importance. There has been some- 
times a slight sparking at the time of minimum voltage on the 
booster, which is about one-third or one-fourth way through the 
charge. If possible, it is a good plan to ran one machine at as 
low a voltage as possible, and thus get a higher voltage on the 


booster. 
Whether a special booster is used or not is of little importance. 


* Paper read before the Newcastle Local Section of the Institution of 
Electrical Engineers on May 14, 1906. 
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since the saving effected is small compared with the total cost 
of the battery. 

KEfficiency.—The efficiency of each method is practically the 
same. ‘The losses in discharge in the booster-control method 
are E (c, —-c) (1 —7), and work out to about 4 per cent. of the 
total output of the battery. The losses in the regulating method 
are nearly zero on discharge. In all probability this saving on 
discharge would be completely lost on charge by running the 
two generators in series below their rated capacity. 

The Regulating Switch. —When regulating cells are used, a 
regulating switch is necessary. To reduce the cost of the leads, it 
is necessary to put this switch as near as possible to the battery- 
house. The ordinary hand-regulated type of battery switch is 
well known, but itis in most cases far better practice to Install 
an automatic Trumpy switch, which secures for us the following 
advantages: (1) The switch can be placed right alongaide the 
battery-house in a small place, which may also be used for the 
milking booster and ite switchboard—this keeps down the cost 
of the leads to the regulating cells ; (2) the switch can be regu- 
lated by a small two-way switch placed right on the switchboard 
in full view of all the meters ; (5) if it be desired to leave the 
system to itself, a voltmeter can be put in at will, in place of 
the two-way switch, and will operate the Trumpy switch when 
necessary, and thus keep the 'bus-bar or feeder pressure con- 
stant. Thus it performs the work of an automatic booster 
and will do what a booster will not do—that is, keep the 


Fig. 5.—Pandon Dene Trumpy Switch. 


pressure at the end of a feeder constant. An indicator is 
generally put alongside the control switch for the Trumpy 
switch, which indicates the number of cells which are in 
circuit at any time. A full description of the working of the 
Trumpy switch is given in the appendix. The largest switch in 
operation in this country is that installed at the Pandon Dene 


sub-station of the Newcastle-upon-Tyne Electric Supply Com- | 


pany. This switch controls a 4,000-ampere-hour, 530-volt 
Tudor battery, installed solely for the purpose of preventing 
any stoppage of supply to the Newcastle lighting system. We 
reproduce a photograph of this switch by kind permission of 
the supply company. This was taken before the switch was 
erected. 

It has often been suggested that in large towns where there is 
only one central station that it would pay to get batteries out on 
to the system—4i.e., to have battery sub-stations in order to 
effect a saving in mains. If this be done, then it is a great 
advantage to have a Trumpy switch, which can either be made 
self-operating or can be operated from the power station, This 
would save having a man constantly in attendance. 

To go back to the cases we have been considering, the cost of 
a Trumpy switch suitable for 860 amperes would be about £112, 
including the indicator, and the cost of the copper roding about 
£97, or a total of £210. This has to be balanced against the 
cost of the booster in the booster-controlled battery. We 
shouid have liked to discuss the lay out of the battery-house 
and the design of the copper roding, but this paper has already 
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run toa great length, so that it will be better not to do so. 
We will content ourselves with saying that the copper rods can 
be run to a very high current density because they are open to 
the atmosphere, and also because one is never in use for more 
than a few minutes at atime. In view of the rapidly increas- 
ing price of copper, ib would probably pay in the larger sized 
batteries to instal an arrangement for economising in conductors, 
such as the Heath and Field battery switch. 

Method of Charging.—When it is desired to charge a battery 
having regulating cells, the procedure is as follows : After the 
booster and charging machine are put in circuit and everything 
got ready for charging, with no load on the battery either 
charging or discharging, the small control switch for working 
the Trumpy switch is thrown over in such a direction that 
the regulating cells are put in circuit. The Trumpy switch 
will run round to the end, and will then cut itself off automati- 
cally. Whilst it is doing this the operator increases the booster 
voltage so that the battery ammeter always reads zero. The 
charge can then be commenced. Whenever the battery is 
charged the regulators should always all be thrown in. There 
have been several complaints raised against regulators, and it 
is very probable that the trouble has been caused through not 
putting all the regulators in during the charge. Of course, the 
end regulators will soon be taken out again, as they will become 
charged first. Fig. 6 shows the voltage on the booster during 
a charge. The reason that the voltage goes down for a time 
during the charge is that some of the regulators get charged up 
very quickly, and they are cut out much faster than the rest of 
the battery is coming up, and this point of minimum voltage 
cenerally makes itself noticeable by sparking on the booster, 
necessitating the brushes being shifted. In conclusion, we wish 
to suggest a point which appears to us to be well worthy of 
consideration. That is, the graduation of the regulators. It is 
the general practice to make all the regulators the same capacity 
as the main battery. Though the regulators carry the same 
current as the main battery, yet a good many of them are only 


VOLTS ON BOOSTER 


TIME 
. Fie, 6, 


in circuit for part of the time. For instance, on a two-hour 
discharge the twenty-eighth regulator to be switched in would 
only be in for about an hour. That is to say, a 2,000 ampere- 
hour cell would have only 1,000 ampere-hours taken out of it, 
which is à most uneconomical state of affairs. The last regu- 
lator would probably be in for about five minutes. Therefore 
we think that it would be more economical to graduate the 
regulators downwards in capacity from the last group of regu- 
lators, which is switched in to compensate for the drop in 
pressure of the battery when full load is first thrown on. A 
very high-discharge type of plate would be necessary for this. 

We wish to thank the Tudor Battery Company for their 
courtesy in supplying some of the estimates included in this 
paper, and also for the voltage discharge curve of a cell given 
in Fig. 1l. ` 

APPENDIX. 

Description of the Working of the Trumpy Switch.—Trampy 
automatic switches are not new—indeed, they have been in use 
for about ten years—but they are not very well known. In 
Fig. 7 is shown a diagram of connections showing the method 
of operating the switch from a distant point. The equipment 
consists of the switch proper with all its attendant regulating 
mechanism, and a two-way relay, both of which are placed in a 
room adjacent to the battery-room, and a small two-way operat- 
ing switch, K, and an indicator are placed on the main lighting 
switchboard. In cases where it is desirable to have the switch 
automatically keeping the lighting voltage constant, a voltmeter, 
which is described later on, may also be added. ‘The relay, R, 
consists of a horizontal arm pivoted at its centre, with a 
U-shaped piece of copper at each end, capable of dipping into 
two mercury cups. Below are two small solenoids, a and b, 
whose plungers are attached by means of cords to either end 
of this horizontal bar. Turning now to the switch itself, it 
will be seen that mounted on the spindle to which the contact 
arm, A, is attached is a ratchet wheel on whose circumference 
are a number of square teeth. Into these teeth work two 
pawls, which are attached to the plungers of two large solenoids, 
S, and S, When the plunger is sucked in far enough it auto- 


THE ELECTRICAL ENGINEER, MAY 95, 1906 


748 


ae 


matically opens a small switch, c, or c,, and closes another, 
d, or da, which, however, both return to their normal positions 
as soon as the plunger falls. The action of the switch is thus. 
Supposing it be desired to cut in or out some cells, the small 
control switch on the main switchboard is moved into the 
correct position. This causes a current to flow from a few of 
the cells of the battery through one or other of the solenoids, 
a and b, of the relay, according to whether it is desired to cut 
cells in or out. The solenoid sucks in its plunger, so pulling 
down the horizontal arm and connecting two of the mercury 
cups through the U-pleces to the arm, thence through the small 
switch, d, or d, through another small switch, e, or e; (which 
switches are always closed except when the main switch !s at 
the end of its travel, when it automatically opens them), over 
the cell contacts back to the battery. This causes the plunger 
of the main solenoids, S, or S4, to be sucked in; the pawl 
engages the ratchet wheel, and the contact arrn is moved on one 
contact. It must be noticed that as the plunger arrives at the 
end of its stroke it opens the small auxiliary switch, c, or c;, 
which breaks the circuit of the relay solenoid, a or b. This 
releases the horizontal arm, which breaks the main solenoid 
circuit at the mercury cups, the main plunger is released, and 
everything returns to the former ncrmal position. It must be 
particularly noticed that when the relay is energised the small 
control switch, K, is short-circuited through the second mercury 
cup, so that the operation is completed even if the control 
switch be only momentarily closed. In cases where it is 
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FIG, 7.—Diagram of Connections of a Trumpy Switch operated from a 
distant point, 


desired to leave the Trumpy switch to keep tLe ligh.ing voltage 
constant a voltmeter is added. This is merely a solenoid con- 
nected either across the 'bus bars or to the feeder pilots. There 
is a plunger to the solenoid, attacked to the bottom of which is 
a thin metal disc, capable of making contact with either of two 
screws above and below, which are connected to the relay 
solenoids, « and b, as were the control-switch contacts. The 
indicator, operated by the auxiliary switches, d, and d which 
are operated by the working of the Trampy switch, need not 
be described, as it is exactly similar in construction to the 
main switch. 

Troubles with the Trumpy Switch.—One of the chief troubles 
of the Trumpy switch is caused by the variation of voltage of 
the cells which work it. "The cells vary in voltage between 1:8 
and 277. This isa large amount, and in large switches some- 
times affects the working of the switch. This trouble is 
generaly experienced on charge, for then the voltage on 
the cells is high, and consequently, when the swltch is 
operated, the plunger is pulled up with a jerk, due to the 
increase of magnetisation of the solenoid. This sometimes 
causes the plunger to rebound quickly after it has reached the 
end of its stroke, and so bring the switch arm back a little. 
This may be so great as to bring the switch arm back enough to 
short-circuit the cells between two contacts, and may burn out 
the resistance on the arm if left for more than a few minutes. 
This trouble is seldom experienced, and then only in big switches. 
There are several methods obviating this difficulty. One is by 
working the switch off a few less cells during charge, and thus. 
the variation of voltage is reduced. Another way is to work 
the switch off a spscial small battery installed for this purpose 
if the above trouble be experienced. We suggest that this 


trouble can be got over in the design of the switch in two ways: 
(1) by working the switch solenoids from the station 'bus bars 
instead of a few cells, as the station bus bar voltage wil! be 
more constant; (2) by designing the solenoids so that all the 
iron in them is worked at a very high flax density. In this 
case a very large increase of magnetising current will produce 
only a small increase in the flux density, and, therefore, only a 
slightly increased pull on the plunger. 


TRADE NOTICES AND NOVELTIES 


Tantalum “Sun” Lamps. 


The new "Sun" lamp with a tantalum filament put on the 
market by Messrs. Siemens Bros., of York-mansion, West- 
minster, marks another advance in incandescent lighting. The 
tantalum **Sun" lamp is made on the same principle as the 
standard lamp, but is provided with a filament rated for 
45 British candle - power and enclosed in a bulb 4in. in 
diameter. The lamp proper consists of the bulb, lampholder, 
gallery, and holophane glass shade, as shown in the illustration 
herewith. The useful life and the total life of this lamp are 
both appreciably longer than those of the standard tantalum 
lamp, owing to the larger bulb. The efficiency of the filament 
is, as with the standard lamp, about 1/7 watts per rated candle- 


power; but owing to the special disposition of the filament 
relatively to the holophane shade, a downward illumination is 
obtained of 180 c.p., giving the remarkable efficiency of 
"5 watts per candle-power. This new type will be a very 
strong competitor with the carbon-filament lamps where high 
illumination is required, and it should serve to keep side street- 
lighting in the hands of electrical engineers. The lamps are 
standardised for voltages up to 120 volts, but they can be con- 
nected two or more in serles across the normal higher-voltage 
circuits. This new type of tantalum lamp, coupled with the 
very large reduction of prices of the standard lamps announced 
last week, will be a boon to those engineers who are fighting 
special cases of gas competition. 


Nurse's Patent Universal Tool-Handle Grip. 


The illustration herewith showa a new and original tool- 
handle attachment which Messrs. C. Nurse and Co., the well- 
known tool merchants of 181 and 185, Walworth-road, London, 
S.E., are now bringing out. This is made of steel, and can be 


easily slipped into any existing tool handle. The pin in the 
attachment enters the wooden handle, and the grip then comes 
between the thumb and first finger. The makers claim that 
this attachment gives a much greater command over the work 
and lessens the strain on the palm of the hand, which with the 
ordinary handle has to provide the driving force. For files and 
other similar tools the attachment should be of great value, and 
its cost is comparatively trifling. 


G.EC. Battery Lamps. 


Particulars of a new line of battery lamps which the General 
Electric Company, Limited, have just introduced are contained 
in their leaflet O 1,121. Their battery lamps for amateurs and 
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decorative work (for use with primary batterles and small 
accumulators) are admirably adapted for the purpose for which 
they are intended, while the ** Robertson" high-efficiency 
lamps can be especially recommended for surgical, laryngological, 
cystoscopic, and other such like purposes. These lamps are 
English made, and great care is exercised in the manufacture In 
order to ensure their giving the very best possible results. 


Main Switehes. 


The accompanying illustration depicts one of the house- 
service type of double-pole main switches and fases put upon 
the market by Messrs. Rumney and Rumney. Speclal attention 
has been glven in the course of manufacture to the excellence 
of its parts, while the price at which it is marketed should find 


VH 


29J-volt D.P. Y Switch on Base. 


for it a ready sale. In addition to this type of switch, Messrs. 
Rumney and Rumney are showing at their premises, 39, 
Victoria-street, Westminster, London, S.W., specimens of 
main and sub-circuit switches and improved iron-clad switches 
and fuses. To those of our readers who are unable to call and 
personally inspect the goods on show, we would strongly advise 
teen for the advance sheets of the price list which have bsen 
issued. 


Single-Phase Motors, 


We have received from Messrs. T. Harding Churton and Co., 
of the Atlas Works, Ingram-street, Leeds, a copy of a new list 
of their well-known single-phase induction motors. In this list 
particulars of horse-power and speeds are given for each size of 
motor, from $ b.h.p. to 70 b.h.p., when run on circoits of the 
various periodicities generally met with, together with particulars 
of starting torque and starting current, efficiency, power factor, 
etc. Motors with both short-zircuited and wound rotors are 
dealt with. .  - 


FORTHCOMING EVENTS. 


Fripay, May 25. 
Royal Institution, —À*t 9 p.m., ' Compressed Air,” by Mr. L. Hill. 


Physical Society.—At 5 p.m. (at the Royal College of Science, South 
Kersington), 'Oolour Phenomena in Photometry,” by Mr. J. S. 
Dow ; exhibition of an automatic arc lamp by Mr. H. Tomlinson 
and Rev. G. T, Johnston ; '' The Theory of Moving-Ooil and other 
kind: of Ballistic Galvanometers," by Prof, H, A. Wilson ; exhibi- 
tion of a bifilar galvanometer free from z3ro creep by Mr. A. 
Oampbell, 

SATURDAY, May 26, 


London County OCouncil.—At 3.30 p.m., opening of Greenwich 
electricity generating station. 


Civil and Mechanical Eagineers.—At 2.55 p.m., visit to Hampton 
sewage works, 


Monpay, May 28. 


Soolety of Arts, —At 8 p.m., Cantor lecture, '' Heraldry in Relation 
to the Applied Arts,” by Mr, G, W, Eve, (Geovure III.) 


Turspay, May 29, 


Soclety of Arts,—At 8 p.m. (Applied Art Section), '' Cub Glass," by 
M+, H. Powell, 


FRIDAY, JUNE 1, 


Royal Institution. —At 9 p.m., '"I'E^ulltion des Mé:aux," by 
Prof. H, Moissan, 


Institution of Electrical Engineers (Leeds Local Section).— 
EAM June 9, at 3.30 p.m., visit to Harrogate electricity 
works, 


Incorporated Municipal Electrical Association, — Monday, 
June 18, conferenss at Hotel Great Oentral, London; Tuesday, 
June 19, visit to Kingston and presidential address ; Wednesday, 
June 20, papers and visite; Thursday, June 21, annual general 
meeting, annual dinner; Friday, Juue 22, papers and visit ; 
Saturday, June 25, visit to National Physical Laboratory. ; 


PERSONAL. 


Sir James Kitson, M.P., a prominent engineer and ironmaster, was 
on Wednesday, at the Leeis Town Hal), presented with the honorary 
freedom of that city. 

Mr. G. E. Smith, manager of the Urban Electric Supply Oo.’s worke, 
Dartmouth, has been elected a member of the Institution of Electrical 
Engineers, 

We regret to announce the death of Sir Thomas Richardson, a 
director of Richardsons, Westgarth, and Oo., who died on Tuesday at 
his residence near Yarm, Yorkshire, The deceased was president of 
the North-East Ooast Institute of Engineers and Shipbuilders in 
1895 6, and at the time of his death was, in addition to his seat on 
the Board of Richardsons, Weatgarth, and Oo., a director of the 
County of Darham Electrical Power Distribution Oo., the Manchester 
and Salford Steamship Oo., and the Northern Oounties Electricity 
Supply Co. l 

Last Wednesday evening the Battersea Borough Oouncil appointed 
Mr, Arthur Frederick Bond, of Hounslow, as their chief elactrical 
engineer, ab a commencing salary of £500 per annum. 


APPOINTMENTS VACANT. 


Electrical Engineer, as assistant in machine test-room of large 


electrical works. Apply, Box A 20, Electrical Engineer Office. Bee 
advertisement, 
Charge Engineer, Southwark Borough Council Commencing 


salary £2. 5'. per week, rising 5°. per week annually to £2. 153, 
Applications by noon on May 28. 


Electrician, Gold Coast Government Railway—open lines, Salary, 
£500 per annum, Applications to Messis Baker aud Shelford, 55a, 
Great George-street, Westminster, London, S.W, See advertisement 
in last issue, 


Electrical Engineer, Dunedin (N.Z.) City Corporation, BSalwy, 
£100 per annum, Applications, stating age of applicant, acco mpari.d 
by testimonials, will be received ia the Towa Olerk'a Off c», Danedin, 
by 5 p.m. on July 2, 1906, 


LEGAL INTELLIGENCE. 


MARCONI INTERNATIONAL MARINE COMMUNICATION 
CO. AND ANOTHER v. LLOYD'S. 


On Tuesday last Mr. Justice Swinfen Eady delivered judgment 
in the action brought by the above-named company and its parent 
company, Marconi’s Wireless Telegraph Oo., to establish their right 
to take over, on the ground of inantficient working by Lloy d's, certain 
stations used for the transmission and receipt of wirel s: messages to 
and from ships, Lloyd's were licensees of the first-named company 
under an agreement of Sep: 26, 1901, bub the right claimed arose 
under certain terms upon which litigation between the parties had 
been stayed on Nov, 25, 1905. Differences had arisen in consequence 
of rivalry between what was called maritime signalling, which com- 
prised the class of messages specially requisite for the business of 
Lloyd's, and sea telegraphy, which included the less professional kind 
of messages. It was thought that the Admiralty, if it could be 
induced to undertake the work of wireless telegraphy at the stations 
in question, would hold the balance impartially between the two 
classes, This idea was embodied in the compromise, by which 
the parties were to ‘‘concur” in making arrangements with the 
Admiralty ; and there was an alternat ve provision that, if the 
Admiralty should be uuwilling, then the work should be done 
by the companies if they desired it, or, if not, then by Lloyd’s, with 
a condition that, if complaints should arise of insufficiency of working 
by the latter, the former should have the right to take over and work 
the stations, That this right had now arisen (the Admiralty having 
declined to work the stations) was claimed by the plaintiffs, but it was 
contested by Lloyd's on the ground that the companies, instead of 
inducing the Admiralty to consent, had endeavoured to impose upon 
that Department the condition in the agreement with regard to 
com paing of insufficient working, and thab this had caused the 
refusal, 

In the course of his jadgment, His Lorpsuip said: The terms 
arrived at in an agreement on Nov. 25, 1905, constitute the second 
agreement sued on in the present action, and the real question is, what 
is the true construction of the terms so arrived at? The principal 
clauses in the agreement are those numbered 1 and 2, By Olause 1 the 
defendants were to '‘concuc with Lloyd's in arranging for the British 
Admiralty, if willing, t» work wireless telegraphy for the purposes 
both of maritime signalling and sea telegraphy at all stations in the 
United Kingdom or abroad, whether defendants' or Lloyd's, at which 
now or hereafter Marconi’s system for maritime purposes is used," 
Clause 2 provided that ''aballstations . . . at which the Admiralty 
are unwilling to work the wireless telegraphy, and at which sea tele- 
graphy shall for the time being b: practised, the working of wireless 
telegraphy to be under the contro) of the defendants or either of them 
if and so long as they eo desire, and if not, then to be done by Lloyd’s 
on reasonable notice. Ia case of any complaint by defendants as to 
alleged insufficiency of working ab any station at which wireless 
telegraphy is worked by Lloyd's, the sole remedy of the,defendants ia 
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to be to take over working of wireless telegraphy themselves at such 
station, and not to sue for damages or otherwise," Now it is alleged 
by the companies that at the five stations in dispute working by 
Lloyd’s has been insufficient, and it was pointed out that according to 
the provisions of Olause 2 the Marconi companies are entitled to take 
over the working in case of any complaint as to alleged insufficiency. 
I: was conceded that such a case had arisen, and the defendants could 
not contend otherwise, because complaints had in fact been made from 
time to time, and made in good faith, In some cases the insufficiency 
arose from want of skill, in others from care'essness ; but the question 
ab issue was not ay to the insufficiency of working in any case, but 
whether complaints had been made, and made in good faith ; and this 
the defendants did not contest, so that the calling of a considerable 
body of evidence was dispensed with, That there was reasonable ground 
for complaint in the matter of j :mming appears from the j »urnals kept at 
the stations, Now, according to the agreement, the Marconi companies 
cannot sue for damages; their sole remedy is to take over the working, 
and that they claim to do. 
behalf of Lloyd's that by the second agreement the companies are only 
entitled to take over in cases where the Admiralty is unwilling to 
work—that such unwillingness is a condition precedent. ‘here 
appears to have been some difficulty which the Admiralty felt as to 
. Working sea telegraphy and maritime signalling together, and this 
may at least be supposed to have had a share in prompting their 
refusal, I express no opinion as to the wisdom of the stipulation. The 
second agreement contains a provision for a new sgreement being drawn 
up, and the original agreement has a provision for arbitration. So if 
there was any question between Lloyd’s and the Marconi companies as 
to the terms on which the Admiralty shouli be asked to take over the 
stations, they could have gone to arbitration. At present I am con- 
fronted with this—that there has been an informal conference and a 
simple announcement that the Admiralty is unwilling to take over the 
stations, I make the declaration in the terms asked. 


ELECTRIC FITTINGS PATENT DISPUTE. 


Judgment was given on Tuesday in the Court of Appeal, composed 
of the Master of the Rolls and Lords Justices Romer and Ocz ons. 
Hardy, in the case of Maxsell Waterhouse’s Patent and the Patent 
Designs and Trade Marks Acts and the Metallic Seamless Tube C». 
v, the Simplex Steel Conduit Oo,, Birmingham, the latter appealing 
from a decision of Mr. Justice Buckley on a petition of the revocation 
of letters patent granted to Mr. Waterhouse and others, Mr. Justice 
Bickley had ordered the letters patent to be revoked on the ground 
of want of proper subject matter, 

The patent had relation to improvements in connection with electric 

fittings, and it was claimed on behalf of the patentee that he hai 
solved a problem of great practical and public utility. Ib was stated 
in support of the patent that there were two systems by which electric 
wires were conveyed into houses from the mains, one being an ordinary 
wooden casing, the wires lying in two troughs, which were covered, 
and in the other system there were employed a metallic series of tubes, 
into which two or more wires were laid. With both those systems 
difficulties were found to arise, and the object of the present invention 
wes to obviate them, The invention consisted of a ferrule screwed at 
one end to go intoa socket, the other end being always unscrewed, 
and had a plain socket, The ferrule was split in such a manner that 
when it was screwed up, it gripped sufficiently on the tube to make an 
electrical contact. What the patentee had devised was something 
which enabled one to fit piping on a non-screw tube, and this had been 
accomplished by making a differential split-bush fitting. 
' Counsel for the respondents attacked the patent on the ground 
that it was nob proper subject matter for an invention. It was suggested 
that all the patentee had done was to enable a plain pipe to be put 
into a screw fitting. i 

Lorp JusricE RoMER, delivering the jadgment of the Court, said, 
in his opinion, a patent should not be appiied for where the invention 
only affzcted a small result of trifling or dubious utility. The patent 
in this case appeared to fall within this class, Mr, Justice Buckley 


had come to that conclusion, and had given judgment, finding that |; 


there was no proper subject matter for invention in the clearest 
possible langusge, He did not see his way to differ from Mr, Justice 
Buckley. ‘Taking into consideration all the circumstances of the case, 
it appeared to him that to support the appellants would be to unfairly 
take away from the public the full use to which they were entitled of 
the benefit of public knowledge, and in particular that given by Lake’s 
patent, The result was that, in his opinion, the appeal failed, and 
should be dismissed with costs, 

Their Lordships, pending the consideration of appealing, stayed the 
lodging of the order for revocation at the Patent Office for one month, 


ATTORNEY-GENERAL v. PONTYPRIDD URBAN DISTRICT 
COUNCIL, | 


The action was brought by the Attorney-General ab the relation of 
the trustees of the Llanover estates in Wales, the relators being also 
co-plaintiffs, to restrain the defendant Council from erecting a refuse 
destructor on a piece of land at Pontypridd purchased by the Oouncil 
from the trustees in the following circumstances: In 1901 the Ponty- 
pridd Council obtained from the Board of Trade a provisional order 
under the provisions of the Electric Lighting Acts, 1882 and 1888, 
for supplying electric light to the urban district of Ponty- 
pridd. This order was confirmed by the Electric Lighting Orders 
Confirmation (No. 6) Act, 1901, and by the order the provisions 
contained in the schedule to the Electric Lighting Clauses Act, 
1899, were incorporated with. the order, and the Oouncil were con- 
stituted ''the undertakers” for the purposes of the order within 
the meaning of the Act, and the order also defined the area of 


In opposition to that claim, itis said on 


supply. In September, 1902, the Council under the powers conferred 
on them by the said order and to enable them to carry the same into 
effect purchased—not compulsorily, but by agreement—from the 
relators, at the price of £1,125, a piece of land at Pontypridd, con- 
taining about 14 acre, and being part of the Llanover estates, for the 
purpose of erecting thereon an electric generating station, and the same 
was conveyed to the Council in December, 1902. At the time the 
Council purchased the land they intended, under the advice of their 
electrical engineer, to adopt a combined scheme for generating 
electrical energy by means of heat derived from a refuse destructor 
to be erected in connection with their generating station, but this 
intention was nob communicated to the relators, Ia April, 1903, the 
Osuncil applied to the Local Government Board for permission to use 
a portion of the land purchased from the relators for the purpose of 
erecting a refuse destructor, but were informed that the Board 
were not empowered to sanction the use of the land for a purpose 
cther than that for which it was acquired; the Board, however, 
suggested that the difficulty might be overcome bya sale to and 
repurchase from the relatora of the portion of the land on which ib was 
proposed that the destructor should be erected. Ia August, 1905, the 
Council, acting on the suggestion of the Board, applied to the relators 
to accept a conveyance of the portion of the land on which it was 
proposed to erect the destructor and then reconvey the same to the 
Council, but the relators declined to entertain the application. There- 
upon the Council, in Dacember, 1903, in order to get over the difficulty, 
and in good faith, in consideration of £250, conveyed the portion of 
land on which it was proposed to erect the destructor. to a 
Mr, Davies, and took a reconveyance thereof from him in considera. 
tion of the like sum of £25), No money in fact passed on such con- 
veyance and reconveyance, but the £250 was the íull value. of the 
portion of land in question, and in the accounts of the Council this 
sum was credited to their elestric lighting undertaking and debited to 
their account as the sanitary authority, In January, 1904, the Oouncil 
commenced to erect the refuse destructor on the portion of land recon- 
veyed to them as aforesaid by Mr, Davies, and in ‘April, 1904, this 
action was commenced to obtain an injunction as above stated. Mr. 
Justice Farwell decided that the destructor was no part of the electric 
generating station, and that it was wltra vires of the local authority 
to erect it on any portion of the land they had acquired under their 
spesial order, and he accordingly granted an injunction to restrain the 
defendant Council from so doing. The Oounci! appealed. 

This decision was appealed against, and on Wednesday last, in the 
Court of Appeal, the Master of the Rolls, Lord Justice Romer, and 
Lord Justice Coz»ns-Hardy delivered their decision. 

The Master or THE ROLLS, in the course of his judgment, said, 
looking at the question from an ordinary common-sense point of view, 
no one would think of dust as fuel or go to the expense of erecting 
works necessary to destroy dust simply to obtain a little more heat for 
the generation of electricity. There was no evidence to support any 
such contention, The evidence, in his Lordship’s view of the case, 
showed conclusively that this dust destructor was not incidental or 
necessary to the Council's electric generating scheme atall. In his 
Lordship’s opinion the decision of Mr, Justice Farwell was quite right 
both on the facts and the law, and the appeal consequently failed, and 
must be dismissed. : l | 

Lorp JusricE ROMER said he was sorry for some reasons to have 
to come to the conclusion he had arrived at, but he could not help 
agreeing with the decision of Mr. Justice Farwell on the facts of 
this case and with the conclusion arrived at by the Master of the 
Rolls, His Lordship said he thought in the circumstances that 
it was advisable that there should be some slight alteration in the 
wording of the order for an irjunotion as made in the court below, 
and, in his Lordship’s opinion, instead of granting an irjunction 
restraining the defendante from using the destructor buildings erected 
on this piece of land as a refuse destrustor, it would be better to 
make a declaration that the user by the defendants of the part of the 
land purchased for the erection of a dust destructor according to the 
scheme prepared by them was outside their powers of dealing with it and 
ought to be restrained, and then to let the injunction run on in general 
terms restraining them from using this land except for the purposes 
of generating electricity, and generally for all eush acts and things as 
might be necessary and incidental to such supply, following the words 
of Section 10 of the 1882 Act. 

Lorp Justice Cozens-Harpy concurred, and the appeal was 
accordingly dismissed. 


LONDON ELECTROBUS CO., LIMITED. 


In the Ohancery Division on Friday last, Mr. Justice Backley had 
before him two motions on behalf of shareholders in this-company for 
a rectification of the company’s register of members by the removal of 
the applicants therefrom, for the return of moneys paid by them 
in respect of the shares, and for payment of costs, The applicants’ 
complaint.was against a paragraph stating that the electrically-driven 
omnibus of the type of which the company had secured a monopoly 
for a certain time and within a certain district was protected by letters 
patent, whereas what was protected was only an axle or bearing or 
some part of the machinery. A circular issued by the directors on 
May 16, 1906, stated that the improvements referred to in the 
prospectus ‘‘ have no reference to the accumulator or motor, but are 
concerned with the driving and gearing mechanism made use of in the 
construction of omnibuses of the type which the company proposes to 
run," The company did not oppose the application, and Mr, Justice 
Buckley made the order applied for, 

Ona motion in the action of Obree and others, which stood over 
from last week, an order was taken by consent to the effect that, the 
company consenting to treat the motion as the trial of the action, the 
register of members should be rectified, the moneys paid by the 
plaintiffs in respect of their shares returned to them, and an injunction 
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granted restraining the company from dealing with the moneys other- 
n than by returning the same to the plaintiffs, the company to pay 
the ocs*8, 

Mr. Justice Swinfen Eady made a similar order in another case, 
subject to the production of a consent brief on behalf of the company. 


IN RE CRIGGLESTONE COAL CO , LIMITED. 


This case, which is of great importance as regards the law of 
winding up companies, was decided by Mr. Justice Buckley in the 
COhancery Division on Tuesday. A windipng.up petition was presented 
by the British Iosulated and Helsby Cables, jadgment creditors for 
about £700 for cables supplied to the coalcompany. The main defence 
to the patition was that the assets of the coal company were all 
covered by Cebentures for securing amounts much greater than the 
value of the ss:ets, and that under the circumstances nothing cou'd 
be obtained by a winding-up order, whereas such an order might 
seriously irjare the debenture holders by occasioning a forfeiture of 
the leases of the mines, His Lordship delivered jadgment in favzur 
of the petitior ers, making a compulsory order, and refused to stay 
proceedings rending an appeal. 


ACTION AGAINST THE WALLASEY COUNCIL. 


Mr. Stewart Brown, sitting ss deputy judge at the Birkenhead 
County Court, on Tuesday heard a claim made against the Wallasey 
District Council for 19 gaineas for personal injuries and damage to 
clothing, caused, it was alleged, through negligence on the part of 


defendants’ servants in the working of an electric car in Seabank-road, 


Egremont, on March 10, 

The only matter for decision was as to whether the car was in motion 
or not at the time plaintiff commenced to alight, As regarded the 
amount of damages, if his Honour found the defendants liable, they 
had been able to agree that the claim should be reduced to £10. 108. 

Several witnesses were called to prove that the car, on arrival at the 
loop line at Hale-road, stopped in order that the down car from New 
Brighton might pass, Several people alighted, and just as the plaintiff 
was doing so the car commenced to move, the result being that she 
fell into the muddy road. 

For the defence it was said that the car proceeded at a moderate pace 
to the Joop line, and did not stop until Hale-road was reached. The 
plaintiff fell owing to the fact that she alighted from the car ina 
wrong way and when it was in motion, The plaintiff alighted at the 
loop line because ib was more convenient for her than to continue her 
journey to Hale-road, where the proper stopping place was. 

Evidence in support was called, and his Honour gave judgment for 
plaintiff for £10, 10s., with costs, 


WILLIAMS v, GLAMORGAN COUNTY COUNCIL. 


This action (Nicholl third party) was held on Friday last before 
Mr, Justice Ridley and Mr. Justice Darling, sitting as a divisional 
court in the King’s B.nch Division, on appeal by the third party from 
a decision of Judge Williams at Swansea County Court. 

Mr. S, T. Evans, K C , said the plaintiff John Williams, sued the 
Oounty Oouncil, and the Council issued a third-party notice claiming 
an indemnity over against his client, John Nickoll, in the result that 
the jidge gave judgment in favour of plaintiff against the Council 
for £30 of the £45 claimed, and he held that Nicholl had bound 
himself to indemnify the Oouncil against any such claim. The only 
question was whether this was a case which the Council had a right 
to say that Nicholl had contracted to indemnify them, The facts 
were that the Oouncil, having obtained powers to construct a light 
railway along the Morriston-road, resolved to widen the road, 
plaintiff, who was a tenant under Nichol), complained that the defen- 
- dants’ contractors and workmen had wrongfully trespassed on his land, 
and pulled down and removed his hedges without his permission, and 
had wrongfally taken possession of a strip of plaintiffs land, leaving 
his fields open to the road. The circumstances under which the 
Council claimed an indemnity were these: After negotiations between 
the Council and Nicholl a deed of dedication was entered into between 
them, and it was on that deed the judge held the Oouncil were entitled 
to claim sgainst Nicholl, By that agreement the vendor, Nicholl, 
agreed to accept £67 from the Council in lieu of the Oouncil erecting 
fences along this land, and £50 for his interest in the land. Ina con- 
sideration of this he dedicated all his interest in the land, subject to 
and withont prejudice to all rights and cleims of his lessees and 
tenants, Ia that deed they were only dealiog with the interest of 
the landlord, and they could not deal with the interest of the tenant. 
Here they had trespassed on the tenant's land, and the County Cou t 
jadge had wrongly read into that deed an undertaking to indemnify 
the Council against any action for trespass by Nicholl’s tenant. 

Mr, EzpoN BANxzs, K.O,, for the Council, supported the judgment, 
and argued two legal points, on which he submitted that on the terms 
2 aeons the Council were entitled to an indemnity from 

icholl, 

Their Lordships held that the judgment could not be supported in 
law, and they therefore allowed the appeal and entered judgment in 
favour of Mr. Nicholl, with costs. 


SALFORD TRAMWAY ACCIDENT. 


At the Salford County Court on Friday last, the Salford Corporation 
were sued for damages amounting to over £86 for ivjaries received in 
an electric tramoear accident. l 

After:hearing the evidence, the JUDGE said the case was hopeless, 
The plaintiff tried to get on a car while it was in motion, She slipped 
and fell, The Oorporation were not responsible for that. They made 


. cost the Company something like £5 


stopping places, I6 was a great pity that there was no civilised 
system adopted in regard to persons boarding tramears. In Paris and 
on the Continent it was a question of first come first served. He 
supposed in Salford they were making too much money, and they did 
not care about those things, He did not believe that made the Oorpo- 
ration responsible. 

Judgment was given in favour of the defendants, and the Oorpora- 
tion did not ask for costs, 


COMPANIES’ MEETINGS AND REPORTS 


BUENOS AYRES ELECTRIC TRAMWAYS (1901)... 


The fourth ordinary general meeting of this Company was held on 
Friday last under the presidency of Mr, O. SEYMOUR GRENFELL, who 
said that the result of the operations of the Company for the past 
year were of a very satisfactory character, for the gross receipts had 
amounted to £54,514, as compared with £34,309 for the year 1904, 
and they had made a net profit of no less than £13,286, as compared - 
with only £3,942 for the previous year, The vast difference between. 
these two. amourts was, of course, accounted for by the fact that the 
year under review gave them for the first time a full 12 months’ result 
of running over their complete system. They might also look in the 
future to a further expansion of traffic and consequent increased profits. 
Asa matter of fact, the first four months of the year 1906 clearly proved 
that they were fully justified in that expectation, From January to 
March there had been a growing increase in the receipts month by 
month, and the latest returns to hand for April showed that the receipts 
for that month were £6,200, against £5,091 for the corresponding 
month of 1904, During the year 1905 there had been another very 
satisfactory feature, which was that the running expenses had very 
much decreased. The gross profit for the year 1905 had amounted to 
£13,286, out of which they had paid £10,000 for debenture interest 
accrued to Dec, 31, 1905, and had placed £1,474 to the sinking fund 
for the debenture holders, and used £1,116 in wiping out the pre- 
liminary expenses, leaving a balance to be carried forward of £696, 
The auditors had found some little fault that they had nob written off 
anything for depreciation of rolling stock, plant, ebe., but the fact was 
that they had spent a good deal on it out of revenue, and did not 
therefore see the necessity of writing these items down any further, 
and, as he had said, they had provided a sinking fund for the redemp- 
tion of the debentures, He moved the adoption of the report, which 
was seconded by Colonel C, M. Davipson, and carried unanimcusly, 


WEST INDIA AND PANAMA TELEGRAPH. 


The half-yearly general meeting of the West India and Panama 
Telegraph Co. was held on Wednesday at Winchester House, 

Mr. W, B KiNGsFORD, who presided, said the receipts were £895 
in exc 88 of those for the corresponding period of 1904, and the 
expenses £1,810 more, Several interruptiona of the cables had 
occurre’, owing, they believed, to earthquakes, but the communica- 
tion was now unbroken, After rel'e:ring at length to certain proposals 
made by the Company regarding the laying of new cables between the 
West Ladian I-lands, the OUhairman read extracts from the report of a 
speech made by the governor at the Legislative Oouncil, in which 
he vas reprecented as having said, '' There can be no doubt 
that the service supplied to us (by the Company) is very 
uusatisfactcry, so we hope to force the company into 
liquidation so as to make room for an all-British sable 
company, who wil buy up the old cables or lay down new ones," 
Tre Chairman then read a letter of protest he had addressed to Lord: 
Elgin on thie, which, he said, had been followed by a personal inter- 
view. Moreover, in spite of the negotiations referred to having been: 
broken off because, it was stated, the scheme proposed involved a grant: 
from the Imperial funds, it recently came to their notice that the 
Colonial Office were considering the question of entering into an: 
arrangement with the Direct West India Oo, to lay cables with a view 
to securing an all.British communication and lower rates. He need 
hardly point out how very injurious to the Oompany the carrying out 
of such a prejact would be, and they had at once communicated with 
the Colonial Office, the Treasury, the Admiralty, the War Office, the 
Post Office, and the Cable Landing Rights Co, 

The report was adopted, 


MEXICO ELECTRIC TRAMWAYS. 


Ia the absence through indisposition of Sir Charles Eaan-Smith,. the 
chairman, Mr, Ludwig Breitmeyer presided at the annual meeting of 
this Company, held on Wednesday. 

The CHAIRMAN said the tramways during the year under review 
had made remarkable developments. The Board had made a contract: 
with a Mexican power company for the supply of the necessary energy 
at a figure which would resulu in considerable economy. This would! 

| 0,000. The installation was now 
on order, and it was expected to be erected before the end of the year. 
The steam plant would be held in reserve, He moved the adoption of 
the report and accounts. 

After some discussion the report was adopted. 


RAND CENTRAL ELECTRIC WORKS, 


The report of the directors for 1905 shows a satisfactory improve 
ment, being, in fact, the best so far attained. Revenue derived from 
the supply of power and rent of plant amounted to £100,524, In 
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addition, £2,299 was received in respect of interest, exchange, transfer 
fees, etc,, making a total revenue from all sources of £102,824, the 
working profit being £54,410, or £5,959 in excess of that for 1904. 
To this must be added £4,526 brought forward from 1904, making a 
total of £58,955, Of this amount £24,097 has been carried to a 
renewal account, this figure comparing with £16,670 set aside for 
depreciation in 1904. There remains an available balance of 
£34,838, out of which the directors recommend a dividend cf 
ls. 6d. per share, equivalent to 74 per cent, per annum, carrying 
forward £12,558. The total power generated during the year was 
10,688,925 kilowatt-hours, as sgainst 10,266,410 kilowatt- he urs, or an 
Increase of 422,515 kilowatt-hours. The steam-turbine which was in 
course of erection when the last report was issued has been in opera- 
tion since June, and has proved satisfactory in its working. Having 
regard to the increasing demands for electrical energy in the Wit- 
watersrand district, the directors contemplate important extensions of 
the Company’s plant, thus enabling it to produce and supply power at 
a reduced rate, and thereby considerably enlarge the sphere of its 
operations, Negotiations are proceeding with the Transvaal autho- 
rities with a view to obtaining such a revision of the Company's licence 
as will place the enterprise on a more advantageous footing, and which 
will also take cognisance of the altered techvical conditions brought 
abont by the progress of electrical science. It is expected that these 
negotiations will be successfully carried through in the near future, 


NEW COMPANIES REGISTERED, 


Borneo Rubber and Trading Co., Limited.—Registered May 18. 
Capitel, £130,000 in £1 shares, Object: to adopt an sgreement with 
the Maia Syndicate, Limited, for the acquisition of the share capital 
of the Handel en Industrie Maatschappy, Wilhelmina, to a‘ quire 
estates and concessions in Borneo and elsewhere to cultivate rubber 
and other produce, eto. 


Kuala Lumpur Rubber Co, Limited,—Registered May 19. 
Oapital, £180,000 in £1 shares, Object: to acquire from A. Grisar, 
of Antwerp, the Kent and Uganda estates, containing about 1 039 
 aeres, and the group of estates known as Wardieburn, Setapakdale, 
Klang Gates, and The Mount, containing about 2,558 acres, all in the 
State of Selangor; to adopt an agreement with the said vendor, and 
to carry on the business of planters and growers of rubber and other 
produce, etc. Registered office: 9, Arundel-street, Strand, W.O, 


Phoenix Electric Heating Co.—Registered May 12.  Oapital, 
£10,000 in £1 shares, Object: to acquire the business carried on at 
3, Holborn.place, W.O., as the Electric Heating Oo., and to carry 
on the business of manufacturers and repairers of electric stoves and 
epparatas, etc. No initial public issue, Registered office: 3, Holborn- 
place, W.C. 


Northern Electrical Supply Stores. — Registered May 10. 
Capital, £1.000 in £1 shares, Obje3t: to acqaire the business carried 
on at 92, Northumberland.street, Newcastle-on-Tyne, as the Edison 
Supply Oo., to adopt an agreement with P, Hopper, and to carry on 
the busineis of manufacturers of and dealers in electric lamps, 
dynamos, accumulators, eto, No initial public issue, Registered 
office: 92, Northumberland-street, Newcastle-on-Tyne, 


Dorchester Electric Light and Power Co.—Registered May 10. 
Capital, £15,000 in £1 shares, Object: toadopt an agreement with 
W. J. Fryer for the acquisition trom the mayor, alderman, and 
burgesses of Dorchester of a transfer of the Dorchester Electric Light- 
ing Order, 1901, and any order amending or extending the same, No 
initial public issue, 

Delhi Electric Tramways and Lighting Co., Limited.— 
Registered May 14, Capita), £170,000 in £1 shares (140,000 *' pre- 
ferred and participating” and 30.000 ordinary). Object: to adopt 
an agreement with the Punjaub Electric Traction Oo., and an sgree- 
ment with Bruce Peebles and Oo, for the construction and equipment 
of certain tramways and an electria lighting and power installation in 
the municipality of Delhi; to construct or acquire, equip, own, and 
work electric and other tramways, railways, and other works; and to 
carry on the business of an electric tramway, light. and power com- 
pany in India or eleewhere. Registered office: Basildon House, 
Moorgate-street, E.O. 


Liens Registered. 


Lancashire United Tramways, Limited.—A trust deed dated 
April 27, 1906, to secure £300 000 debenture stock, redeemable at 
5 per cent, premium (optional), has been registered. Property charged: 
freehold and leasehold land at Hindley and Atherton, Lanes., w.th the 
generating stations and other buildioga thereon; 12 123 fully paid 
share of £10 each. 40 509 £10 shares (£5 paid), and 25,577 £10 shares 
(£6 paid) in the South Lanesshire Tramways Co. ; the intererit of the 
company (if any) in 29,790 £10 shares upon which nothing has been 
paid and 49,367 fully.paid shares of £1 each in the Lancashire Light 
Railways Oo.; and the company’s other assetr, present and future, 
including uncalled capital. Trustees: J. W, Philipps, M.P., 23, 
Albemarle-street, W., and B. Snell, 5, Oopthall-buildings, E C. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


Bristol,—The Electricity Oommittee invite tenders for extensive 
electrical plax t. | 

Salacea.—The Municipality invite tenders for electric lighting. 
Tenders by June 2. 

Iquique (Chilt).—The Municipalivy require tenders for public elec- 
tric lighting, Tenders by June 16, | 


Johannesburg.—The Corporation invite tenders for three eleotrie 
watering cars. Tenders by June 16, 

Birkenhead —The Corporation invite tenders for electrical plant, 
Apply Electrical Engineer by May 29. 

Sofia,—The Bulgarian Government invite tenders f;r telephone and 
telegraph accessories. Tenders by May 28. | 

Swansea.—Tha Electricity Department of the Corporation invite 
tenders for elestrical plant. Tenders by May 29, 

Plascencia.—Tende:s are invited for electric lightirg, Apply, 
Ayuntamiento Oons'itutional, Tenders by May 28. 

Huelva (Spain).—The Harbour Board invite tenders for eight 
electiic cranes. Direccion de Obras del Puerto. Tenders by June 15, 

Madrid.—The Direccion General de Obras Publicas invite tenders 
for the carrying out of an elestric street railway. Tenders by June 9. 


Hull,—The Corporatoa Tramway Department invite tenders for 
two Lancashire boilers, S0ft, by 8ft, 6in. Apply City Engineer, 
Tenders by June 1. 

Portsmouth,—The O.rporation invite tenders for 16 double-decked 
tramway electric motor cars, also tramway feeder cables, Tenders to 
the Clerk by 10 a.m. on June 8. 

Focsani (Roumania),—The Municipality invite tenders for electric. 
lighting, Estimate, £16,C0), Deposit, £800. Apply Ohancellier 
Munieip:l, Focsani. T:nders by May 28. 

Copenhagen (Denmark),—The Municipal Lighting Department 
invite tenders for cables. Apply to the Director of Public Lighting, 
22, Vestre-bcu'evard, Tenders by June 7. 

Copenhagen.—The Municipal Lighting Department invite tenders 
for electric light meters, Apply to the Director of Public Lighting, 
22, Vestre-boul.vaid. Terd ra by June 9, 

Madrid :—The Po.t and Telegraph Department invite tenders for 
telephone wire and uncergrcund telephone cables, Apply Direccion- 
General de Oorreos y Telegrafos, 10, Carretas, 

Colwyn Bay —The Urban District Council invite tenders for the 
supply of a water-tube boiler, etc., steam dynamo, and condensing 
plant. Te: ders to the Clerk by noon on June 1. l 

Metropolitan Asylums Board. —The Board invite tenders for the 
supply of electrical accessories. Apply at their officer, Thames- 
embankment, London, E.O. Tenders by May 30. 

Mansfield.—The Corporation invite tenders for (Section M) battery 
of accumulators and reversible booster, and (Section N) switchgear, 
Tenders before noon on May 50, See advertisement in last issue, 


Pontypridd.—The Urban District Council invite tenders for the 
supply of about 2,640 yards of ‘3 triple concentric feeder and pilot 
cables, paper insulation, Tenders by June 4, See advertisement, 


Caen (France) —The Piófecture at Caen invite cífers for laying 
and working a tramway system by mechanical means. Offers are to 
be made to the Piéfecture du Calvados, Caen, Tenders by June 1, 


Madrid.—The Ministerio de Fomento invite offers of a scheme for 
the construction and working of electric tramway between Monachil 
and Sabia Grande, Apply to Direccion de obras publicas. Tenders 
by June 3, 

Luxemburg.—Tenders are invited for supplying electricity to the 
town for lighting and tramway purposes, Fall particulars may be 
obtained from the Collège des bourgmestre et éshevins, Luxemburg. 
Tenders by June 1. 

Dublin.—Tenders are invited for the supply of sub-station switch- 
boards and accessories, transformer pillars. Tenders to Ohairman of 
the Lighting Committee, 3, Oork-hill, Dublin, by May £28. See 
advertisement in last icsue, 

Swansea,—The Corporation Elestricity Department invite tenders 
for one 600-kw. continusus-current steam generator, with condensing 
plant, exhaust pipes, connections, etc, Apply, Borcugh Electrical 
Engineer. Tenders by May 29, : 

South Shields.—The Town Council invite tenders for the installa- 
tion of electric light in the senior department of the Westce.road 
Schoo!s. Tenders to the Secretary to the Education Committee, 
O:ean-road, South Shields, by noon on June 2. 

Torquay.—The Town Oouncil invite tenders for the supply, 
delivery, and erection complete of condensing plant, consisting of one 
surface condenser and steam-driven air and circulating water pumps, 
together with the nece sa? y pipework connections between the existing 
pipes and above plant, and sundry other ironwork. Tenders to the 
Town Clerk by noon on June 1. 

Glasgow.—The Cirporation in ite tenders for the wiring and 
fitting-up of an electric light installation in the new St. Paul's pari h 
church, Plana may te seen either at the office of the Olerk of Works, 
New St. Paul's Ohurch, John-street, Glasgow, or at the office of M.. 
John M'Iatyre, arcl itect, 28, North Bridge-street, Edinbu'gh, Tenders 
tə the Town Clerk by 10 a.m. on May 28, 

Leyton (Essex).—The Urban District Oouncil invite s:parate 
tencers for (a) radial axle trucks (b) bodies, (c) elestrical equipments 
and tesiembling. A specification of (æ) or (b) or (c), with schedulcsand 
form of tender attached, can be obtsired by the deposit of £2, 2e. 
from Mr. F. Harman Lawis, electrical engineer to the Counci’, at the 
Electric Light and Power Works, Oathall-road, Leytonstone. Tenders 
by 7 p.m. on May 29, 

Penrhiwceiber (Wales).—The Penrikyber Navigation Collie y Oo., 
Penrhiwceiber, R 8.0., Glam., invite tenders for the following « uring 
12 months from June 1: (1) iron and steel; (2) castings; (3) bolts, 
nuts, rivets, iron washers, and nails; (4) miners’ lamps and lamp 
glasses, electric lamps, and fittings; (5) rubber, Jeather, waste, wick, 
brattice felt, packing yarn. and leather belting ; (6) steam, water, and 
gunmetal fittings, etc, ; (7) ironmongery, files, saws, gouges, colliers’ 
tools, helves, shovels, and sundry stores; (8) paints, drysalteries, 
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American birch boards and deals, poplar and elm curbs, elm G. and T. 
match and. flooring boards ; (10) wire ropes ; (11) lime and cement ; 
(12) oils, tallow, and grease, Tenders by June 7. 

Adelaide (South Australia).—The Postmaster-General’s Depart- 
ment invite tenders for postal, telegraph, and telephone instruments 
and materials as follows: 10 miles No, 16 tinned copper insulated 
wire, as per specification K ; 15 miles No, 18 tinned copper insulated 
wire, as per specification L : two miles No. 20 tinned copper insulated 
wire, as per specification M ; 10 tons (4001b. to the mile) galvanised 
iron wire, as per specification No. 2; 10 tons (2001b. to the mile) 
galvanised iron wire, as per specification No. 2; 4,000 shackleheads, 
as per sample; 1,000 fuses, as per sample ; 500 transmitters, Delville, 
Ericsson, or Hunningscone type, suitable to work with three-volt 
battery (sample of article tendered for to be submitted with tender); 
190 carbon diaphragms for Delville transmitters ; 200 switchboards, 
single conductors, each 9ft, long, with standard single-line plugs, as 
per Fig. 8,005, W. E. Co.'s catalogue, 1900 (the cords must be rein- 
forced where entering the plugs); 16 accumulators, Tudor type. 500 
ampere-hours capacity, with glass boxes, separators, and insulators 
complete, but no acid ; 700 yards oval telepkone cable, containing 20 
twisted pairs No, 22 S.W.G. cotton-insulated copper wires; 550 
telephones, wall type, branching, as per specification A ; 150 telephones, 
metal desk pattern, complete, as per specification B ; 12 operators’ head 
and breast telephones, complete, with five-way plug and jack and five- 
conductor cord and differentially-wound receiver, similar to Nos, 540 
and 541 Ericsson and Co.'s catalogue (fifth edition); 18 condenser 
telephones, complete, as per Fig. 855, p. 38, Ericsson and Oo,’s cata- 
logue (fifth edition) ; 25 Ericsson’s hand combination telephones, 
with battery, key, and four-conductor cords, as per Fig. 520, Ericsson 
and Oo.’s catalcgue (fifth edition) ; 50 non-polar rélays, as per specifi- 
cation O: 30 transformers, as per Fig. 620, Ericsson and Co.’s cata- 
logue (fifth edition) ; 12 switchboards, wall pattern, metallic circuits, 
for two lines (two cords and four plugs to each), as per Fig, 5,201, 
W. E. Co.’s catalogue, 1900 ; 10 switchboards, wall patterp, metallic 
circuits, for three lines (two cords and four plugs to each), as per 
Fig. 5,300, W. E. Oo.’s catalogue, 1900; five switchboards, wall 
pattern, metallic circuits for four lines (two cords and four plugs to 
each), as per Fig. 5,301, W. E. Co.’s catalogue, 1900 ; five switch- 
boards, wall pattern, metallic circuite, for five lines (two cords and 
four plugs to each), as per Fig. 5.502, W. E. Co.’s catalogue, 1900 (the 
resistance of the snnunciator coils of these switchboards to be not less 
than 500 ohms); 48 extension switches and bells, combined, as per 
Fig. 450. Ericsson and Co,'s catalogue (fifth edition) ; 50 battery bells, 
5n., skeleton type, 10 ohms resistance, with substantial platinum 
contacts, as per Fig. 7,0514, W. E. Oo.s satalogue, 1902; 25 
annunciators in wood case, resistance of coils 500 ohms, as per 
Fig. 7,5164, W. E. Co.s catalogae, 1902; five tons sulphate of 
magnesia, as per sample and specification H ; one ton crushed sal 
ammoniac, as per sample and specification I ; 400 Meidinger line celle, 
as per sample and epecifization J; 400 Meidinger line cups as per 
sample and specification J ; 400 Meidinger line inverts, as per sample 
and specification J; 5,000 battery corks and tubes, as per sample; 
14,000 battery zincs, ss per sample; 9,000 battery leads, as per 
sample, "Tenders may be sent in for the whole or any portion of the 
material required, and must include customs duty, if any. Tenders 
sent through the post should be registered. Tenderers must state the 
country in which the articles tendered for have been mede or pro- 
duced, and, in the case of manufactured articles, where the material 
has been made or produced. Tenders must be on the proper forms, 
and accompanied by a deposit of 5 per cent, in accordance with 
Olause 5 in the general conditions, Specification General Post Office, 
Adelaide, Melbourne, Sydney, and Brisbane, Tenders by July 4, 


RESULTS OF TENDERS. 


Doncaster.— The Corporation have placed an order for 133 
450-ampere-hour standard lighting cells in glass boxes with Pritchetts 
and Gold, 

Stepney.—The tender of E. and F. Wright has been accepted for 
25 large and 25 small cast-iron street boxes for the electric lighting 
department, 

Hackney.—The tender of T. W. Pedrette, at £5,285, for con- 
densing water works in connection with the supply station has been 
cor ditionally accepted. 

Willesden.—The Urban District Council have accepted the tender 
of Geip2] and Lange for the annus! supply of carbons for the public 
arc lamps, at £2. 193, 1d. per 1,000 pairs. 

Delhi,—The tender of Bruce Peebles and Co, has been accepted, at 
£103,000, for 10 miles of track, power house, and lighting installation 
for the Delhi electric lighting and tramways. 

Hereford,—The tender of Pritchetts and Gold, 20 Victoria-sbreet, 
Westminster, S.W., hes been accepted for 114 600 ampere-hour 
standard lighting cells for the Burghill Asylum, Hereford, 

Liverpool.— We understand that a contract for a 12-ton electrically- 
driven crane for the Huskisson goods station, Liverpool, has lately 
been awarded to C. and A Musker (1901), Limited, of Liverpool, 

Recent Contracts,—The Brash Electrical Engineering Co, have 
recently :eceived the foll wing ccn'racts: Three radial trucks, two 
pairs bogie trucks, three complete tramcar motor equipments for the 
Auckleni Electric Tramwiys Co. ; and two 500-kw. motor-generators, 
one 50.kw, ditto, one 50-kw. core-type transformer for the Bombay 
Electric Supply and Tramways Oo. 


Battersea,—The Borough Qouncil have accepted the following 


tenders for additional plant for the central station: Electrical Oon- 


struction Co., additional panel to the switchboard, £168. 10s,; Moy 


Limited, reverse-current circuit breaker, £44, 12s.; Nalder Bros, and 
Thompson, alteration of edgewise ammeters on existing switchboard, 
£54 ; General Electric. Oo., switchboard meter, £30, 
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brushes, brooms, etc.; (9) pitch pine, deals, red pine (best quality) | 
ivg firms: 


Greenock,— The Corporation have placed contracts with the follow: 
Belliss and Morcom, Birmingham, iwo quick-revolution 
engines to drive two 750-kw. dynamos; British Westinghouse Elec- 
tric and Manufacturing Oo., Manchester, two 750-kw. dynamos and 
one 750-kw. motor-generator ; Mirrlees-Watson Oo., Glasgow, one 
surface condenser to condense 50,0001b, of steam per hour. 

Southampton.— The following tenders have: been received for the 
supply of storage battery and chain-grate mechanical stoker : 


Storage battery. 


Electrical Power Storage Oo., London.-..............—.— £1,1178 0 0 
Tudor Accumulator Oo., London (accepted) .-.—.—-..... 1,250 0 0 
Accumulator Industries, Woking... ses ses ees s eo eee . 1,370 0 0 
British Accumulator Oo,, London ....—.......—.--.es 1,571 0 0 
Onlorice Electricil Storage Co., Manchester ......... 1,413 0 O 
Pritchetts and Gold, London .... 5... 1,442 0 0 
Premier Accumulator Co., Northampton ...—.......... 1,465 8 0 
D.P. Battery Co., Bakewell ...ncccesmemscscrssesseeee 1,550 0 0 
Hart Accumulator Oo., Stratford.......—..... TORO: ae 1,672 0 0 
Chain- grate stoker, I 
Babcock and Wilcox, London (accepted) ........ ....— ee 250 0 0 
E. Bennis ard Oo, Bolton i... mte n are os 947 0 0 
Stirling Boiler Co., Motherwell and Westminster.. ...... 216 0 0 


BUSINESS NOTES. 


TRACTION. 


Berno.—4An electric railway is to be built at Niesen at a cost o 


£74,750. 4 


Southend,—It has been decided to diecontinue 4d. tramway fares 


on all sections during the summer months. 


Simplon Tunnel.—The official opening of the Simplon Tunnel took 


place on Saturday, May 19, by the King of Italy. 


Weymouth,—The Weymouth and District Trades and Labour 


Council have passed a resolution in favour cf having electric tramways 
introduced, 


Swinton (Lancs ).—The Lancashire United Tramways Co. are 


having a large tramcar shed built in Partington-lane here, The 
contract has been secured by Mr. James Cocker, of Walkden. | 


Brighton.— Oa Sunday night the tramway service at the Sbeyne 


terminus was dislocated owing to an accident, by which the top of a 
standard was smashed and a section of overhead wire torn down. 


Burnley.—Several young men were recently charged at the local 


pelice court for attempting to avoid payment of tram fares by using 
transfer tickets other than in the way indicated by the Oorporation’s 
regulations, 


Leith.—An electric car accident, resulting in the death of a child, 


occurred last Tuesday evening in Newhaven-road, Leith. The child’s 
body got under the automatic safety guard and was severely crushed 
by the front springs. | 


Wigan.—At the last meeting of the Wigan Electric Light and 


Tramways Committee the advisability of commencing the construction 
of the Abram tramway was considered, and it was resolved unanimously 
not to proceed with the construction. 


St. Petersburg (Russia).—Among the schemes submitted to the 


Government for proposed new railway lines, is one for the construction 
of the Peterburg-Moscow electric railway for passenger traffic, parallel 
to Nicholas Railway, to do the distance in four hours. 


Luton,—The Town Oouncil have agreed to send a deputation to 
Lincoln to inspect the G.B, surface-contach system adopted by the 
Corporation of Lincoln for their tramways, with a view to helping 
them in their preparation of plan and estimates for laying and com- 
pleting tramways in Luton. 

Harlesden (London) .—The isolated section of the new electric 
trams in Harlesden High-street is now finished, The opening will 
probably be delayed until the Paddington and Willesden Green con- 
nections are completed. For the latter route of 14 miles, 1,100 claims 
from owners of frontages have been considered, 


Bradford.—The new tramlines laid by the London United Co. 
connecting Brentford with Hanwell and Uxbridge have now been 
completed. The trial run proved most satisfactory, and the cars will 
probably be running for the public benefit in a few days. The line is 
an important connecting link between two western suburbs, - 


Brentford.—Colonel Yorke held the Board of Trade inspection of 
the new tramway line connecting Brentford and Hanwell on 
Wednesday. The official car started from the Hanwell depob and ran 
to Brentford. Ib is understood that the report of the Board of Trade 
inspector will be of a satisfactory nature, and that this line will be in 
operation very shortly. 

Kilwinning,— At the monthly meeting of the Town Council ib was 
moved that the clerk be instructed to communicate with the pro- 
moters of the Ardrossan and district tramways inquiring whether 
they could see their way to include Kilwinning in their district by 
running cars to their town. The motion was favourably received by 
the Council, and passed unanimously. 

Hythe,—At a meeting of the District Council on the 14th inst 
the chairman presented the estimates for the ensuing year. He said 
there was a deficiency equal to a rate of 84d. on the municipal tram- 
ways scheme to be made good. He commented strongly on the 
Corporation having spent nearly £250 in opposing the Cheshire 
Electric Power Bill, which he thought unnecessary, 

Walkden,—The Lancashire United Tramways Oo., who will shortly 
have 100 miles of tramways in operation in Southern Lancashire, have 
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leased a plot of land from the Earl of Ellesmere almost in the centre 
Walkden on which they have just commenced getting out foundations 
for a new sub-generatiog station, This is to feed their system in and 
around Walkdep. The same company are also building a big tramoar 
Shed at Swinton. : 
Islington.—Application is to be made to the Light Railway Com- 
missioners for an order to authorise the reconstruction and electrifica- 
tion of the Highgate-hill cable tramway and the construction of a 
light railway in continuation of that line along North.road and down 
North-hill to the janotion with the Great North-road, where it is 
proposed to connect it with the electrico tramway which runs from 
Highgate to Whetstone, 
Stoke Newington,—The local Borough Oouncil have asked the 


. London County Council to adopt the side or rail-slob system in Stoke. 


Newington High-street, to provide wood paving within the track and 
opposite all publie institutions, and to endeavour to arrange for carry- 
irg out the reconstruction of the lines between Stoke Newington 
Station and Dalston Junction during August and September, so as to 
interfere as little as possible with the trade in the thoroughfare, 

Newport.— The Newport Corporation Tramways and Electrical Com- 
mittee’s statement of returns for the past financial year was presented 
to the committee on Tuesday. It was decided ‘not to make the exact 
position known until the matter has been firat submitted to the Town 
Oouncil. It ise, however, reported that the committee show a net 
profit, after payment of interest and sinking fund, of about £1,600 
for the year on the tramways account. A small credit balance is 
shown on the electric lighting undertaking. 

HulL—Oolonel von Donop, inspector of the Board of Trade, visited 
Hull on Tuesday for the purpose of inspecting the tramway track over 
the new Whitefriargate Bridge. A Spring-bank car was brought into 
use, and Colonel von Donop, with the mayor (Al¢ermin Larard), town 
cletk (Mr, E, Laversck), city engineer (Mr. A, E. White), tramway 
manager (Mr. W, J. McOombe), and tramway engineer (M. Wilkinson) 
entered the car, which was driven over the bridge, and the points and 
trolley wires at either side thoroughly inspected, 

Sunderland,—4A correspondent writes that the Oorporation bram- 
ways at Sunderland were even more successful last year than during 
the previous 12 monthe, The expenditure decreased, and the revenue 
increased to the extent of 1d. a car per mile, 
£5, 5C0 to hand over towards the relief of the rates. The takings 
last month were £500 above the receipts for April, 1904. The 
Tramways Committee recommend that conductors’ wages should reach 
a maximum of 28s. 6d. after two yeara’ service, Point boys’ wages 
are also to be advanced, 

` Sheffield, —The traffic superintendent of the Corporation tramways, 


actirg on instructions from the general manager, on Saturday last 


suspended a conductor for declining to remove a trade union badge 


which he was wearing on his uniform while at work, Oa the following 


day the men held meetings at which resolutions were passed protest- 
ing sgainsb the suspension, and the general secretary of the men’s 
union had an interview with the tramways manager on the sutject, 
The result of this was reported to a meeting at Tinsley on Monday, 
and afterwards a resclution was passed desiring the suspended con- 


ductor to resume work without his badge until the matter has been 


considered by the Highways Committee, | 
-Manchester.—Abt a meeting of the Manchester Tramways Oom- 
mittee on Tuesday last consideration was given to the recommenda- 
tions of a sub-committee specially appointed to rearrange the rolling. 
stock department stsff. The resignations of the rolling stock 
superintendent and cf the: foreman mechanic were received and 
accepted, and the committee adopted suggestions of the general 
manager (Mr. J. M. Meilroy) for filling the vacancies thus created, 
The rolling-stock department is to be rearranged by the appointment 
of a superintendent with electrical and mechanical knowledge. He is 
to take charge of the entire works, and to assist him there is to be a 


works mansger or foreman, the latter being ‘'sut ject to the control of 


the rolling-stock superintendent,” 

Bingley (Yorks).—The powers obtained by the Mid- Yorkshire 
Tramway Oo, in their Act of Parliament of 1903 for the construction 
of tramwsya within the district of Bingley have this week lapsed, and 
the way is now left open for the District Council or some other company 
to take steps for the provision of tramways in the district, Ib is not 
known whether the Council or some other body of business men will 
take up the matter, Powers still exist for the making of the tramways 
to Baildon and Otley ard Ilkley, and from the Bingley boundary to 
the boundary of the Keighley borough at Stockbridge, but in the 
absence of the Bingley stretch to link up the Keighley line with the 
existing terminus of the Bradford tramways at Nab Wood, those for 
the stretch past Morton to Stockbridge cannot be of any particular 
importance, 

London County Council,—At Tuesday’s meeting the Highways 
Committee reminded the Council that on the previous week the Council 
sanctioned expenditure of £2,C00 for the electrical equipment of the 
tramways from the Angel, Islington, to Highbury (N.L.R.) Station, 
which are to be reconstructed at an early date for electric conduit 
traction, and authorised them to arrange for the execution of the 
works, They reported that they had arranged for th» laying of the 
cable ducts to be executed by Messrs. Reid Bros. as an extension of 
their existing contract, as reported on Oct, 10, 1905, at an estimated 
cost of £1,400, while the necessary switchgear and feeder pillar will 
be obtained from Messrs. Eckstein, Hear, and Co. and W., T. 
Glover and Oo, respectively, at the schedule rates under their 
existing contracts. | | 

Parkhstone,— Good progress is being made with tke work of layirg 
the line which is to directly connect Upper and Lower Parkstone with 
the electric tramway service. It is hoped that by the end of June the 
contract will be completed, and that the cars will be not long after- 
wards running on this ''loop," which connects with the main line 


There is a sum of 


‘at Bourne Valley Pottery and Park Gates East. The contractors for 
the track, the overhead work, and cables are the Brush Electric 
Engineering Co. 
The metals and poles required are already placed alongside the road 
throughout, and the utmost expedition is being shown, 
being carried out under the supervision of the borough engineer (Mr. 
F. W. Lacey), and the clerk of works is Mr, Mackenzie. | 
will be a single one, with passing places, and with an interlacing track 
in Commercial-road, Parkstone. 


Considerable progress has been made in excavations. 
The work is 
The line 


Tramways and Light Railways Association.—The Official 
Circular for. May contains a full report of the paper by Mr. Uu. H. 


Sheffield, A.M.LC.E, M.I.Mech.E. (member), on ‘‘Steel Rolling- 
Stock,” of the discussion thereon, in which many experts took part, 
and cf some subsequent communications, 


The visit of the members 
to the Charing Oross, Euston, Hampstead, and the Bakerloo exten- 
sion is described. These are the last of the functions for this session, 
during which ssven other papers have been read and eight visits to 
works have been made, Ia the Circular are also given Mr. Lloyd- 
George's Light Railway Bill; an extract from the Housing of the 
Working.Classes Acts Amendment Bill, by Mr. Mackarness; and 
some useful information about light railway orders, Ibis understood 
thab the ama'gamation of the association with the other two tramway 
and light railway associations is imminent, 


Municipal Tramways Association, — The meeting of the 
managers' section of the Municipal Tramways Association was opened 
in Sheffield yesterday, and js being continued to-day. Yesterday 
morning Mr, A, R. Fearnley, general manager of the Sheffield 
tramways, read a paper in which he gave a detailed description of 
the Sheffield system, and this was followed by a discussion introduced 
by Mr. J. M. McElroy (Manchester) on ''Tramwsys and Motor Omni- 
buses," Inu theafternoon the members made a tour cf the Sheffield 
tramways, inspecting the power station and car deydts, Three sut jects 
are down for discussion at the morning session to-day: '' Economy in 
Current Consumption,” to be imtroduced by Mr. C. J. Spencer 
(Bradford); ‘' Track Welding,” introduced by the president; and 
''Tacome Tax and Rating in connection with Tramway Undertakinge," 
which interesting sutject has been entrusted to Mr. J. Dalrymple, of 
Glargow. 

Exeter.—Tne Tramways Committee of the Council have issued 
details of the first complete year’s working of the city’s electric tram 
service, They show that the total working expenses were £8,048, and 
gross income £14,448, Of the £6,400 carried to net revenue account, 
£2,619 is devoted to interest on capital, and £1,488 to sinking funds 
for repayment of loans; £1,000 is taken for a reserve and renewals 
fund, £519 carried forward to rext year's account, and £500 (‘qual to 
a 4d. rate) devoted to the assistance of the general district rate. The 
working expenses have been 7'648d. per car mile. The receipts on the 
Pinhoe-road and St. David's section were £6 620, or 15:'93Cd. per car 
mile. and on the St. Thomas and Heavitree section £7,619, equal to 
13'207d. per car mile, the total fares being £14,259. Current cost 
£2,714, and the committee are asking the Electric Lighting Committee 
to consider the possibility of reducing the price, now 123. for the first 
100,000 units and 134. for the remainder. 


Clydeside,—An inquiry into the provisional order for Dumbarton- 
shire tramways was recently opened before the Duke of Argyll and 
three other commissioners at Glasgow. The Electrical Supply Oo., 
who are the promoters, said the proposed tram route lay from Clyde- 
bank to Dumbarton and from Dambarton to Balloch. There was 
practically no opposition to the scheme, except by ral.way companies 
and Clyde Valley Electric Oo, Evidence was called to show that there 
was necessity for a tramway to supply the adequate local service for 
important and growing district which, in spite of two railways, were 
not sufficiently provided with means of transit for short distances, 
The new tramway was to connect Olydebank and Dalmuir with Old 
Kilpatrick, Bowling, Milton, and Dumbarton on the east, and Dum- 
barton, Renton, Bonhill, Alexandria, Jamestown, and Balloch on the 
north. Oommissioners decided, however, not to grant power to pro- 
moters to supply electricity to local authorities, this decision, however, 
not to pr judice any subsequent application to the Board of Trade 
under an electric light order. 


London Traffic Problems.—Mr, Paul Waterhouse read a paper 
before the Royal Institute of British Architects on Monday night on 
the report of the Royal Commission on London Traffic, in which he 
stated that the proposal of the commission was that the traffic con- 
gestion of London should be relieved by certain alterations of existing 
streets, and rotably by the construction of two new avenues 140ft. wide, 
one traversirg the town from north to south, and the other linking 
Bayswater with Whitechapel. With regard to the proposed west-to- 
east thoroughfare, he suggested certain modificatiors, the principal 
of which would prevent ihe demolition of a number of costly new 
buildings in the neighbourhood of Finsbury-circur. From Aldwych 
northward the avenue was alres dy made to Theobald’s-road, and thence 
the bargain already ¢ ffected between the London County Council and 
the Dake of Bedford for the widening of Southampton-row seemed to 
suggest that the avenue should take that line to Russell. square, where 
Mr, Waterhouse proposed the two great avenues should intersect by 
an over ard under intersection, and form the most important street 
centre in London. 

West Bromwich.—In the House of Ccmmons on Wednesday, the 
16th, the President «f the Board of Trade was asked whether his 
attention had been drawn to the evidence given at the inquest held on 
the body cf a girl who was run over and killed by an electric tramcar 
at West Bromwich on May 5, in which it was shown that more than 
half an hour elapsed before the tramear could be lifted and the girl 
extricated, and that this delay was due to the lack of any suitable 
lifting appliance ; whether he was aware that similar delays in 
extricating irjured persons had occurred from the same cause in 
eonnection with other similar accidents on that and neighbouring 
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tramway systems; and whether, with a view to prevent such occur. 
rences in the future, he would take steps, by legislation or other- 
wise, to make compulsory the carrying of hydraulic lifting jacks on 
all electric. steam, and cable tramways. Mr, Kearley (parliamentary 
secretary, Board of Trade) said the Department had received a report 
of the fatal accident referred to. Ib appeared that the child suddenly 
ran in front of the car, and that a wheel passed over her, killing her 
instantly, The Board of Trade had not hitherto considered the 
necessity of recommending that all cars should carry lifting-jacks, 
but it was the D spartment’s intention to hold an inquiry concerning 
the accident, and that point would be carefully considered, 


Croydon.— Rsmarkable developments are expected when on June 1 
the British Electric Traction Oo. give up the control of the tramways 
to the Corporation. Practically the whole staff have elected to go into 
the service of the municipality along with the manager, Mr. T. B. 
Goodyer, Two extensions will shortly be commenced, the more 
important one being the new line to link Addiscombe with South 
Norwood, via Woodside, Mo3t of the line between Croydon and 
Mitcham, over the well-known common, is completed, and possibly a 
partial service will be inaugurated next week, The terminus will be 
at West Croydon Station, from which place cars to the Orystal Palace 
start. Oroydon people will te able to ride by tram to Waterloo, 
Blackfriars, or Westminster B-idges, via Tooting, The contract for 
the extension from Croydon to Wallington, Carshalton, and Sutton 
has been signed this week, and this work will probably be completed 
by September next. The Croydon and Orystal Palace tram system is 
in full working order, except for the much-discussed piece of line 
between the Low-Level (L.B. and S.C.R.) Station aud the top of 
Anerley-hill, where the terminus is close t»? the main entrance of the 
Palace, As the gradient is 1 in 9, the safety of the public depends on 
the use of an abnormal amount of brake power. The delay in opening 
this section appears now to be due to the original track brakes not 
giving satisfaction, The cars are, therefore, to be fitted with newer 
and more efficient apparatus of the kind. These brakes grip the rails 
quits independent of the hand and electric brakes operating on the 
wheels, This is one of the steepest hills, if not the steepest, in the 
guburbs of London. 


LIGHTING AND GENERAL. 


Walthamstow.—The Oorporation are seeking borrowing powers for 
£25,146 for the purpose of their electric lighting undertaking. 

Malvern.—The Oorporation are seeking power to raise a loan of 
£415 for the provision of an electrically-driven air compressor, 

Birmingham.—'he Corporation electricity output has increased 
during the year by nearly 16 per cent,, and the net profit £6,097. 

Norwich.—The Electricity Committee have recommended the 
purchase of an electrical copying apparatus, which has been sgreed by 
the Council, 

Oban.—The Town Oouncil hava resolved to accept the tender of 
Callender’s Oable Oonstruction Oo, for the maintenance of the new 
cables for a period of 10 years, 

Walthamstow.—The proposal of the Urban Oounc'l to extend the 
electric light to the Higham's Park district at a cost of £10000 is 
meeting with determined opposition from ratepayers in the district, 

Shoreham.—The Joint Oommittee of the Shoreham, Portslade, 
and Southwick District Councils have decided to obtain the advice of 
Mr, Warden-Stevens on the question of electricity supply for the 
three districts, 

" Southampton, —The Town Council Electricity Committee consider 
it advisable to lay an additional main along Portswood-road, as a con- 
siderable number of lights have been added recently, The cost is 
estimated at £98, 

Southend —The borough electrical engineer has been authorised to 
purchase 10 sample trucks of coal for testing purposes, with a view 
to ascertaining a suitable coal for use with the new underfeed stokers 
fitted to the Paxman boilers, 

Watford.—At the last meeting of the Urban District Council the 
electrical engineer reported that the number of consumers connected 
to date is 470, and that the whole of the work in connection with the 
sub-station had been completed, | 

Liquidation.—The London Gazette announces that the Catania 
Electric Lighting and Tramways Oo., Limited, has been wound up 
voluntarily, and Mr. A. J. Lawson, consulting engincer, 4, Adelphi- 
terrace, London, W.C., appointed liquidator, 

Syra (Greece).—Acetylene gas is becoming a rival to the electric 
light in shops, restaurants, and private houses, Each establishment, 
and in many cases each lamp, has its own generator, Ib is said that 
the new departure is less expensive and more agreeable. 

Telegraph Extensions —The Postmaster-General has intimated 


to Mr. Hugh Law, M.P., that he is now prepared to sanction the 


extension of telegraphic facilities to Meenlaragh and Gortahork, county 
Donegal, sutjsct to the usual seven years’ guarantee in each case, 
Partnership —According to the London Gazette, the partnership 
between F. A. Walker, J. Hutton, R ©. Hebsen and E Thorpe, 
carrying on business ss electrical engineers at Scarborovgh under the 
style of Walker and Huttop, has been dissolved by mutual consent, 
Hendon, —After a good deal of delay steps are about to be taken to 
lay cables for the supply of electricity in central Hendon. The order 
which the District Oouncil obtained some years ago has been trans- 
ferred to Messrs, Orompton and Co., there being a good deal of 
oppo non to the proposal that the Council should themselves give the 
supply. 
Sweden.—Electro-chemical works are to be established at the 
Trollhattan Falls in Sweden, and, according to report, some organised 
attempt is also to be made to utilise other large natural water powers 


in connection with the proposed electric working on the Swedish State 
railways, | 
Buxton,—The electricity account of the Urban District Council 
shows a vast improvement. The income of £5,101. 1s. 24. shows an 
increase of £505, 7s., and the expenditure, including £2,531, 2s. 8d. 
for interest and repayment of principal, shows an increase only of 
£195. 3s, 8d. ; 
Brighton,—The Right Hon, John Burns, M.P., has appointed 
Saturday, June 16, for the opening of the electricity power station at 
Southwick, and the Council has appointed a sub-committee to carry 
out the nesessary arrangements in connection with the opening of the 
power station, | 


Sutton,—The Electrical Engineering and Maintenance Oo. have 
just completed a further installation of telephones at the waterworks, 
and duplicate switchboards have been provided with change-over 
switch, so that the. various outbuildings and offices can communicate 
with one another, either in the day or at night, 

Ashbourn.—The National Telephone Oo. have written the Rural 
District Council cffering to connect the waterworks office with their 
system at a minimum average, and pointing out the advantages of 
the service being available both day and night, It was unanimously 
agreed the charge was too high and the connection was unnecessary, 

Dundee.—Great schemes of electrical development are before the 
City Council. Details are given by the engineer of two alternative 
schemes for the extension of the existing station, In the first, where 
two 1,000-kw. turbo-alternators are provided, the cost is given at 
£854,550; and in the second, where provision is made for one such 
large generator, at £19,860. : 

Farnworth (Bolton) —The Lancashire Electric Power Co. are now 
laying cables to Messrs, Nuttall and Son's Lakefield spinning and 
weaving mille, Worsley-road, Farnworth, near Bolton, for the supply 
of additional power purposes, The new mill owned by the Kearsley 
Spinning Co. at Stoneclough, Farnworth, which has been built in the 
record time of eight months, will shortly be started, electricity being 
the motive power. 

Cardiff —The Telephones Committee of the Council are recommend: 
ing an annual expenditure of £880 in providing the new town hall and 
law courts with a telephone service. This sum represents the tender of 
the National Telephone Co., as against the Post Office tender of 
£1,200. The Corporation have adopted a new tariff in connection 
with their electricity department which will mean a reduction in 
charges of 22 per cent, 

Bolton, — We understand that the Fine Spinners’ Combine 
(capital, £6,000,000) intend losing no time in erecting their generat- 
ing station for the supply of motive power to certain of their big 
factories in the Bolton district. It is improbable that any other 
cotton firms except the most powerful will build their own ganerating 
stations, preferring rather to obtain supplies from local authorities or 
from electric companies, 

Radcliffe.—At a meeting of the Oouncil Electricity and Tramways 
Oommittee the electrical engineer reported that the electricity gene- 
rated and used during March was as follows: Lighting section—gene- 
rated, 10,022 units; used, 8,690 units; used at station, lights 850 
unite, motors 4,900 units—total, 5,750 units. Estimated public light. 
ing—50 units. Tramways section—No, 1 section, 8,863; No. 2 
13,232; No. ő, 6,061—total, 28,156 units, 

Hastings.—The Corporation electrical engineer reports the quantity 
of electricity generated, sold, etc.. during 15 months ended March 31, 
1906: Board of Trade units, 1,155,122 ; quantity sold—public lamps 
299 216, private consumers by meter 934,870 —total sold, 1,254,086 ; 
quantity used on works, 28.210; total quantity accounted for, 
1,262,296; quantity not accounted for, 172 826 ; number of public 
lamps, 104; total maximum supply demanded, 680 kw, 

Advisory Committee on Commercial Intelligence.—The fourth 
meeting of the Advisory Oommittee of the Board of Trade on Oom- - 
mercial Intelligence was held on Wednesday at the offices of the 
Board in Whitehall-gardens, Mr, H, Llewellyn Smith, O.B , Acting 
Permanent Secretary of the Board of Trade, being in the chair, 
Among the questions discussed by the committee was the Bill which 
was recently introduced by the President of the Board of Trade to 
provide for taking a census of produstion. . 

Hove,—Hlectricity consamers in Aldrington are to be given the 
alternative of a flat rate cf 5d, per unit. The Corporation buys the 
current from Brighton, and the charges have been made on the maximum 
demand system at 7d, per unit for the first hour and. 4d, per hour 
after. So far the price paid by consumers has averaged 5'18d. per 
unit, but the borough surveyor has reported that there are few large 


3 


long-hour consumers in Aldrington, also that the flat-rate method of 


charging had the merit of being understood by the ordinary consumer, 


Market Harborough —The Examiners of the House of Lords have 
had before them for proof of compliance with the further Standing 
Orders, a Bill to confirm certain provisional orders made by the Board 
of Trade under the Electric Lighting Acts, 1882 and 1888, There 
was no opposition, and the necessary formal proofs having been given 
the Bll was ordered to be reported for second reading, Among the 
provisional orders contained in the Bill was one authorising the Urban 
District Oouncil of Market Harborough to supply electricity in their 
district, 

West Bromwich.—On Wednesday week a large number of 
redestriars, whilst walking along the fco'path in High-street, were 
surprised to find themselves suddenly experiencing electric shocks, It 
appears that the current was leaking froma cable under some iron 
covering which extends across the footpath, and the capering of pedes- 
trians as they walked across it was watched by a crowd of people, and 
caused much amusement. Fortunately the leakage was not sufficiently 
serious to cause injury, but the police were in attendance to advise 
persons to give it à wide berth, 
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Beverley.—A letter has been received by the Town Council from 
Messrs. J. and J, E, Enright, engineers, London, asking if the Oor- 
poration would sell their electric lighting order, for which they were 
prepared to cffar £250 and also to pay the Oorporation’s expenses in 
the matter. Messra, Enright also enclosed a copy of the agreement 
which had been entered into with the Dorchester Corporation, and 
suggested a similar agreement in the case of Beverley. The offer was 
referred to a committee for consideration. 

Clitheroe,—At the last meeting of the Town Council the clerk 
submitted correspondence with a London firm of electrical engineers as 
to selling to them the Olitheroe provisional order. Ib was unanimously 
resolved that the town clerk (after consulting with the chairman and 
the manager) apply to neighbouring towns about tha size of Olitheroe 
for information on this subject, and especially as to whether their 
electric lighting undertaking has been successful, s» as to enable the 
Gasworks Committee to deside whether ib is advisable to negotiate 
for a sale of the order or for the Oorporation themselves to build and 
equip electricity works under the above order, The result of such 
inquiries to be submitted to the next meeting of this committee, 


Stock Exchange.—Applications have been made to the Stock 
Exchange Committee to appoint a special sattling day in and to grant 
a quotation to Marconis Wireless Telegraph Oo.’s further issue of 
5 000 shares of £1 each, fully paid, Nos, 251,128 to 256,127, aud 
128,065 shares of £1 each, 153. paid, Nos. 255,128 to 384,190, The 
committee has also been asked to appoint a special settling day in 
National Electric Construction Co,’s 18,851 vendors’ shares of £1 each, 
fully paid, Nos. 100,001 to 118,851; snd to allow Manila Electric 
Railway and Lighting Corporation’s 4 635,000dol. 5 per cent. 50-year 
first lien and collateral trust sinking fund coupon bonds of 1953, 
Nos, 1 to 4,635 for 1,000dol. each, and 4,978, 000dol, capital stock, 


Bilbao (Spain). — Our consul reports that there is now hardly a 
town or even a village, especially when situated in the vicinity of 
running water, where electric light is not used. A great use has been 
made during the year of electric motors for small industries and 
workshops, these replacing in many casey small steam-engines. This 
year will see some 8,000 additional horse-power brought in, Eighty 
rer cent, of the electric plant used here comes from Germany, the 
remainder being supplied by France and Switzsrland. Owing to the 
great developments in the use of electricity, native works have 
been opened in Madrid and in Pampeluna for the making of incan- 
descent lamps, whilst Barcelona is undertaking the production of 
moto's and dynamos. 

Rochdale,—Two or three months ago the Rochdale Shopkeepers’ 
Union wrote to the Electricity Committee of the Corporation asking 
them to consider a reduction of the charges for current for lighting 
purposes, The reply then given was that as the end of the financial 
year was near at hand the requests would be considered later, the idea 
evidently being to ascertain the result of the year’s working before 
taking any steps in the matter, Since then the Works Sub-Com. 
mittee has gone into the question, and at the meeting of the com- 
mittee last week they recommended that no redustion for lighting 
ba made. This, however, did not meet with the support of a number 
of members of the committee who are in favour of a redaction; and 
ultimately, by a mejority of three or four, the recommendation was 
referred back for reconsideration. 


Tynemouth.—The Corporation electricity works have been in 
operation for about five years, and 1h» capital expenditure upon the 
uadertaking has been £88,891. Froma financial point of view the 
works have not been wholly successful. A small profit in 1905 gave 
no great promise of fature prosperity ; and a recent demand for the 
supply of electricity to an industrial firm brought the Corporation face 
to face with the necessity for laying new cables. In these circum- 
stances negotiations were opened with the Newcaatle-upon-Tyne 
Electric Supply Oo., with whom an agreement has been signed whereby 
the Corporation have agreed to take a supply of electricity ia bulk 
from the company. A radical change will thereby be eff;oted in the 
municipal electricity works at the Low Lights, which will besome a 
centre for the distribution of current rather than a generating station. 


Luton,—The audited balance-sheet of the electric light undertaking 
of the Council for the year ended March 31, 1905, shows a net profit of 
£1,206. The Council have resolved to transfer the sum of £606 from 
the revenue account to the general current account in aid of the 
general district fund account, the balance of £600 to be trausferred to 
the electric light reserve fund account, making that account £774. 
The electrical engineer reported that he had received several applica- 
tions for the supply of electrical energy, to comply with which would 
necessitate the carrying out of certain extensions of the mains; one 
was a guaranteed application for five years from the Davis Gas Stove 
Co, for 200 h.p. in motors at their works in Dallow-road. The town 
clerk has been instructed to make application to the Local Govern- 
ment Board for their sanction to the Town Council borrowing the 
sum of £7,000, repayable within a period of 25 years, to pay for the 
extensions, . 

Wishaw.—At the monthly meeting of the Town Council on 
Monday a letter was read from Mr, D, Cameron, solicitor, Motherwell, 
stating that he had been instructed on behalf of clients to ascertain if 
the Town Oouncil would be disposed to consider an application by 
them to purchase the electricity undertaking of the burgh, In the 


event of such an application being favourably considered, he would | 


be prepared to submit a formal application, stating the terms which 
his clients would be prepared to offer. In the course of the discussion 
which ensued, Mr. Thomson thought they might get some information 
as to what these people were prepared to offer, Mr. Gibson considered 
they had a good thing, and should stick to it, Bailie Miller moved 
that a plébiscite of the ratepayers be taken, The Olerk suggested that, 
before they did that, they should consider if they had the power to 
sell the undertaking. Ib was ultimately agreed that the proposal 
should not be further considered, 


National Telephone Co,—At the annual dinner of the National 
Telephone Oo. at the Trocadero, the chairman, in the course of his 
speech while proposing the toast of the National Telephone Co., stated 
that lass year the number of telephone meissges recorded amounted to 
1,052 000,000, that the number of exchanges in Great Britain and 
Ireland was 1,928, and that the National Telephone Oo, had 378,000 
subscribers, Going further into details, the chairman pointed out that, 
with the exception of Germany, Franca, and Swilzarland, London itself 
possessed more telephone subscribers than any three Continental 
coantries combined. ‘' But,” he added, ''until you adopt the same 
method that the United States have in force now—a system where 
your payment depends upon your calls, and where you can retail the 
use of your telephone at a profit—you cannot make your telephone 
system a success,” 

Manchester.—The. Loos] Government Board has held an irquiry 
into an application by the Corporation to borrow £63,000 for the 
electricity undertaking. The amountis made up as follows: £8,656 
for plant at nine sub-stations, £14,000 for supply of current to six 
firms, £12,450 for prospective requirements in the supply of motive 
power, and £27,594 for distributing mains, service mains, and other 
equipment, Ia explaining these items in detail, Mr, Hudson, the 
deputy town clerk, said the raising cf the loan would not necessarily 
involve any charge on the rates. Oa the contrary, ib was hoped that 
in a few years the department would be able to relieve the rates, Ib 
was calculated that six large firms proposing to take the current for 
power purposes would need at least 10 miilion unit: per annum. This 
would be remunerative work from the Oorporation standpoint, and 
would have the advantage of providing a day load for the plant. The 
firms iccluded the Fine Cotton Spinning Oo., and this would be the 
first instance in the ciby of electricity being used for power purposes in 
a cotton mill, 

Walsall.—4At the last Town Oouncil meting, the Electricity Csm- 
mittea reported the total number of consumefa suppliel on April 30 
last was 461. During the past month the total units generated at the 
station was 138,451. The total output from the main generators waa 
133,934 units, The totel units registered on the meters was 117,887, 
The machinery was run for 706 houre. The wages paid amounted to 
£125. The town clerk had been instructed to affix the common seal 
to an agreement with the Stirling Boiler Oo, for the supply and erec- 
tion of the new boiler required, the sanction for the work having been 
obtained from the Local Government Board some time sgo. The 
Local Government Board have intimated their intention to hold a 
local irquiry into the application of the Council for their sanction to 
the proposed loan of £13,0C0 required for extensions, The tender of 
Callender’s Cible aud Oonstruction Co, for laying the necessary cables 
for the proposed extensions has been accepted, subj:et to the sanction 
of the Local Government Board being obtained to the loan required 
to defray the cost, 

Tunbridge Wells, —The complete accounts for the past year of the 
Tunbridge Wells electricity undertaking have now been published, 
The total capital expenditure has been £84,154. 183, ld., of which 
sum £24,621, 3s. 41. has been paid cff or is in hand, the balance out- 
standing being £56,513. 14a. 9J. Oa revenue account the income for 
the year was £14 211. 153, 91, and the expenditure £7,610. 4a. 4d, 
The gross surplus on the year’s working is, therefore, £6,601. 11a. 82., 
out of which capital charges, including interest and repayment of 
loans, amcunt to £4,701, 6s, 91., leaving a balance net profit for the 
year of £1,900. 4s. 81., which, added to the appropriation account, 
amounting to £4,005. 13:., brings the latter to a total of £5,765 to the - 
credit of the undertaking. The total gross profits from the commence- 
men? of the undertaking amount to £42,040. The total amount paid 
in interest is £15 714, the total amount seb aside for repayment of 
loans £18,682, The total amount paid cff a capital outlay of £81,155, 
including a surplus at the bank, is £25,534. 

Edinburgh.—Prof, Sir Alexardor Kennedy, consulting engineer, 
and Mr, F. A, Newington, resident engineer to the Edinburgh electric . 
light undertaking, have prepared a reporb on the present condition of 
the machinery ard plant, its probable life, and the provision 
which ought to be made for the renewals of plant and 
machinery, After discussing in detsil the various questions 
involved, tha reporters concluded by expressing the hore 
that the Council might, out of the rvenue of the undertakirg 
increase, as soon as possible, the reserve fund to its statutory limits— 
that is, 10 per cent, on the total capital expended—and thereafter 
keep it up to this limit, Aud in view of the uncertainty of the life of 
certain portions of the machinery and plaut, and particularly as t» the 
durability of the iasulation of the maine, they had to express the very 
strong opinion that it would only be a reasonable measure of precaution 
to form a depreciation fund—5 per cent, on the total capital expended— 
as soon as possible after the reserve fund had reached the statutory 
limit, And if it should turn out, fortunately, that they had not to 
draw largsly on the reserve before the bulk of the borrowed capital 
was repaid, the Corporation as undertakers and the public generally 
would obtain the full advantage of their policy in that the ultimate 
renewals could be largely carried ont as they became inevitable from 
reserve, and without becoming a charge upon the rates or the necessity 
of further borrowing. | 

High Wycombe,—An important addition has been made to the 
equipment of the railway goods yard at Oxford-road, High Wycombe, 
in the shape of a 10-ton Goliath crane. This form of travelling crane 
is so built that two distinct rows of 25 trucks each row can be served 
at one time, so saving an amount cf time over the o'd methods, An 
interesting ''trial trip" of theapparatus was made on Wednesday week, 
the official tests being made in the presence of Mr. Heath, of the firm 
of Stothert and Pitt, of Bath, who supplied the gantry; Mr. Roger 
Smith, the principal electrical engineer of the Great Westera. Railway ; 
Mr, McKillop, the engineer for the Joint Railways; Mr. Brandreth, 
managing engineer of the High Wycombe Electric Light Oo.; and Mr. 
Gwillim, the local goods manager, The gantry is run by three of the 
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well- base crane-type endlored Siemens motors, the motor for the 
lifting gear being of 20 h.p. capacity, the traversing gear motor (that 
which draws the loads laterally) 5 h.p., and the travelling gear 10 h.p. 
The motive power is supplied by means of the overhead trolley 
electrical system with current from the High Wycombe Co,’s works, 
With a load of 10 tons the gantry did the run of 500ft. well under two 
minutes, and an addition of 25 per cent, on the normalload bore the 
test well, and the whole trial was considered to be highly satisfactory. 
This new method of dealing with the anne and unloading of goods 
comes into use at once, - 


PROVISIONAL PATENTS, 1906. 


May 14. 


11208, Automatic (electric) safety fuse. replacer, Richard 
Holden, Egmont-terrace, Hough Hill, Stalybridge. 

11217. A trolley electric lamp-carrying apparatus, which is 

. .eompletely insulated as well as freely mobile. 

."Willam Rinkin, 11, Spence-street, Newington, Edinburgh. 

11238, Improvements in induction motors, John Ernest Raworth, 
Qaeen Anne’s-chambers, Westminster, London, (Aubrey V. 
Ulayton, Sweden.) NUM 

Improvements in machinery for the magnification of 

; gmail variations in an electric current, Walter Leo 

A -= Hildburgh, 66, Victoria-street, Westminster, London, 
11258. Improvements in connection with incandescent elec- 

. tric lamps for preventing their unauthorised removal, 
Charles Alec Hales, 38, Ohancery-lane, London. 

Improvements in the construction and working of the 
carbons of flame electric arc lamps, Herbert Edmund 
Moul, Olun House, Sarrey-street, London, (Complete 
specification. ) 

Improvements in filaments of incandescent electric 
lamps. August Bourdor, Robert Rothschild, and John 
William Suteliff», 19, Hoiborn- viaduct, London, 

Improvements in and relating to electrical trans- 
formers, The B itich Thomson. Houston Company, Limited, 
83, Oannon-atreet, London. (The General Eleetrio Company, 
United States.) i 

Improvements in generators, converters and alternate- 
current motors, Valere Alfred Fynn, 70, Chancery-lane, 
London. 

Improvements in rotary field magnets for single- 
phase and polyphase electric current generators. 
Bergmann-Elektricitás- Werke Akt,-Ges,, 31, Bedford.street, 
Strand, London. (Date applied for under Patents. Aot, 
1901, May 20, 1905 birg date of application in Germany. ) 
(Complete specification.) 

Improvements in rotors for dynamos and electro- 
motors. Bergmann- E ektricitais- Werke Akuenges, 31, 
 Bedtord.strees, Strand, London. (Dite applied for under 
Patents Act, 1901, May 20, 1905 being date of application 
in Germany.) (Complete specification. ) 

Improvements in or relating to electric signalling 
apparatus, Heinrich Becker, 111, Hatton-gardens, London, 
(Complete specification, ) . 


May 15. 

An automatic commutator for operating audible and 
other signals. Gustave Ulmann, 110, Strand, London. 
(Complete specification, ) 

Improvements in electric switches, August Esketein 
and Arthur Cecil Heap, Waverley Mills St. Simon-street, 
Salford, 

Apparatus for controlling the trolley pulleys of elec- 
trically-propelled tramcars. Walier Scoto Reid and 
‘Richard Henry Webb, 85, Garbett street, Ascrington. 

Improvements in. telescopic floor standards for electric 
lamps, William Case, Royal Exchange chambers, Leeds, 


May 16. 


158604/05. Pupisvenenis in and relating to the equalising 
conductors of óynamo-electrie machines. Tue British 
Thomson-Houston Company, L:mited, 83, Ci.nnon.streef, 
London. 
(Date applied for under Rale 5 of the Patents Rules, 1905, 
Aug. 2, 1905.) 

11409. Improvements in process of manufacturing tungsten 
compounds and in the production of lamp filaments 
therefrom. The British Thomson-Houston Company, 
Limited, 85, Cannor-street, Loudon. (The Gereral Electric 
Company, Uaited States. ) 

11430, Improvements in detachable wall connections for 
electric lighting and heatipg. Andress Peter Lundberg 

and Gustaf Cheris Lundberg, 18, Fulham-y lace, Pad- 
dington, London. (Compləte specification. ) 

11458. Improvements in controlling systems for electric 
motors, Wiiliam Cooper, 
Westinghouse-building, Norfolk-street, Strane, London, 
(Date applied for under Patents Aat, 1901, May 22, 1905, 
being date of application in United S rates, ) (Complete 

 Bpeeifieation,) 

11469, Improvements relating to electric arc lamps, Fran. 
tisek Ruzicka, 8, Qaality-court, Ohineery-lane, London, 
(Complete specification, ) 


11251. 


11268, 


11279. 


11297, 


11298, 


11300, 


11301. 


11303. 


11317. 
11335. 
11347. 


11367. 


(The General Electric Company, United States.) | 


Wrsiingnouse Patent Bureau, 


11498. An automatic mechanical combination electric switch, 
Alfred Eglon Keen, 127, Stamford-road, Handsworth, 
Birmingham, . 

Improvements in block signal systems for railways 
and the like. The British Thomson-Houston Company, 
Limited, 85. Oannon-street, London. (The General Electric 
Company, United States.) 

11498. An improved process for obtaining electrolytic 

: metallic deposits, Leopold Trunkhahn, 7, Southampton- 
Luildirgs, London, (Complete specification.) 
. May 17. | 

Improvements in or relating to. electro - magnets, 
Michael Birt Field, 8, St. Paul’s-road, Kersa), Manchester, 

A system of relays for automatically completing an 
incoming junction call after the insertion of the 
junction peg at a common battery telephone exchange, 
Oyril Durnford Iliff, 8, Rockley-road, West Kensington 
Park, London. 


11497. 


11532, 


11577 


May 18. 

Improvements in arc lamps Herbert Edmuni Moul, 
18 Kensington-court-place, London. 

Improvements relating to electric and gas light 
fittings, Adam Clarke, 18, Southampton - buildings, 
London, E 

Improvements in metallic incandescence filaments for 
electric glow lamps and method of treating the 
same, Arthur George Bloxim, Birkbeck Bauk-chambere, 
Southampton- buildings, London (Johann Lux, Austria.) 

Improvements in and relating to the mounting or 
supporters of electric motors on  electrically-pro- 
pelled vehicles, Willis Nelson Stewa:t, 25, Southampton- 
buildings, London. (Complete specification.) 

Improvements in electric batteries Edouard Buhot, 
24, Southampton-buildings, London. (Date applied for 
under Patents Act, 1901, May 23, 1905, being date of 
application in France.) (Complete specification.) 

Improvements in electric heaters. The British Thoms»n- 
Houston Company, Limited, 83, Oannon-street, Lordon, 
(Ihe General Electric Company, United States.) 

Improvements in electric heating devices, The British 
Tnomson-Houston Company, Limited, 85  Cannon.street, 
London, (The General Electric Company, United States. ) 

Improvements in automatic controlling devices for 
electric circuits, The British Thomson-Houston Oompany, 
Limited, 83. Oannon-street, London, (The General Electric 
Company, United States.) 

Improvements in electrical switches, Frarz Oprendek 
and Samu Pollak, 7, Southampton-buildings, London. 

Improvements relating to electrically - propelled 
vehicles, Henry Harris Lake, 7, Southampton. buildings, 
Loudon. (Société Anonyme Electromotion, France.) (Com- 
plete specification. ) 

Improvements in effecting fusion of ‘materials by elec- 
tricity. George Fred Brindley, 47, Lircoln’s-inn- fields, 
Lincoa, (Complete specification.) — 

Improvements in devices for connecting the conductors 
of electric circuits, more especially intended for use 
in the “wiring” of buildings for electric lighting, 
Erne:t Lower Berry and Frecerick Harrison, 47, Lincoln's- 
inn-fe!ds, London. 


11594 


11603, 


11639. 
11648, 
11652, 


11657. 
11658. 


11659. 


11667. 


11668, 


11675. 


11676, 


May 189. . 
11690, Electrical automatic controlling devices, John West- 
moreland Record and Henry Bev.s, Peel Works, Adelphi, 
Salford, Manchester, 


COMPLETE SPECIFICATIONS ACCEPTED, 
To be published June 7. 


1905. 

Application and distribution of electric motive power, 
particularly for use in starting machinery aud for 
similar purposes, M:szord, 

Electrie regenerative battery. 
Tice. (Postdated May 31, 1905.) 


Target practice apparatus and the like, and targets 
for use ia connection therewith where no projectile 
is employed. Jones, and Auto-Electric Rifle and Targat 
Oompany. 

Apparatus for compounding synchronous alternating- 
current machines. Bruce Pee5le: and C», ani La Cour. 
Electric current rectifiers, applicable also for lighting 
purposes. Briw:h Thomson-Houston Company. (General 

Electric Company ) 

Holders for incandescont electric lamps 
and Pillinger, 

Dynamo-electric machines, Paul Marie J osoh Boucherot, 
(Dite applied for under International Convention, May 17, 
1904, ) 

Tron standard for fixing guard boards on electric 
railways. Trinder and Cramb. 

Methods of charging and discharging electric accumu- 
lators in systems of electric distribution, Ellis and 
Taylor. 


5059, 


7133. Fellowes and Pickup and 


7733. 


9837, 


10214, 


10288, Sunderland 


10299, 


10341, 


10495, 
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10601, Wireless telegraphy with earth currents, 


Zehnder, 


(Rights under Patents, etc., Act; 1901, not granted.) 
12003. Socket connectors for electric light cables, 


13816, 
Jensen, 

Electric fuse bosci” 
(General Electrice Company.) 


13974. 


15365. 
Stevens, and Stevens, 
Electric candle lamps, Regnart. 


Electrical block signalling apparatus. 
Bennett. 


17288. 
20690. 


22353, 
e Toompson, 
echa‘t, ) 


244524, Switches for use with incandescent electric lamps 
(Date applied for under Ru'e 9, Patents Rules, 


. Harrison, 
1905, Nov. 27, 1905.) 


24502 Smoke escape devices for electric arc lamps 


1905. 


.. 868. Electrical switches. Whyte, 


2669, Spring drive suitable for steam, petrol, aud elec: 
trically propelled vehicles and other. machines, 


Hannan, 
4190, Switches for eleetric bells and buzzers. 


4711. Control of electric switches and operating mechanism 
(Date applied for under International 


. therefor,  Pevear. 
Oonventiop, Feb, 27, 1905.) 


9164, Electric furnaces for trenting gases by means of | 
electromagnetically. or electrodynamicaMy actuated 
(Date applied for BERGE Inter- 


| electric arcs, Peterson. 
' ~ national Convention, April 18, 1905.) 


Electric lifts with electromagnetic control, 


M Tipan and 


Saxby. 


"c magnetically actuated friction reversing gear. 


British Thomson-Houston Company. 


Electric incandescence lamps with metallic flamenta. 
Wanteche Gasglühlieht Akt.-Ges,, Auergesell. 


Blondel 


Thorogood. 


MSc STOCK AND SHARE LIST. 


Name, des 
Commerelal and Industrial.-- £ 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 000 1 


British Insulated and Helsby Cables, Ord., 1-100,000...... 5 
6 per cent. Cum. Pref., 1-100,000 ............ .... 5 
—— — 44 per cent. Mortgage ‘Debentures ARE C 100 
British Thomson-Houston Co., 44 per cent. 1st Mork, Deb. 
Stock, Rêd, reesi usmerio esri so Tine ae ri eiai 00 
British Westingnouse Elec. and Manuf. 6 per cent. Pref., ; 
219,0 HOOD eur evtd cuente de uedquxe tut p e ENS 5. 
E al cent. Mortgage Debenture Stock Qu eoi vum Ps 100 . 
Brush Electrical Engineering, Ordinary, Nos. 1-105,781 .. 2 
- Non. Cum., 6 per cent, Pref. ................. s. 2 
- 43 per cent. 1st Debenture Stock ................ 100 
44 per cent. 2nd Debenture Stock................ 100 
Callender's Cable, Debentures................ ee eee eene 100 
Ordinary -  vseausus cus ducc Cer be DUE E ER SE 5 
9 per cents Pref, ss eiecensvcceccas sro aS pcr a npe 5 
Crompton and Co. ............. aud genet eu ee EVE 5 
9 per cent. Debentures.................... ee. .. 100 . 
Edison and Swan United, ** A” Shares, 1-99,261 .......... $ 
** A" Shares, 0l- 017, 159 ae 9 
—— 5 per cent. Debentures...............eeeee eene 100 
4 per cent. Deb. Stock, Red. ..........:....e esee 100 
Electric Construction, Nos. 1 to LIB 100 oot i.e 3 wid 2 
7 per cent. Cumulative PEE o os reni à 
4 per cent. Perp. lst Mort Deb. ................ 100 


Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 
Géneral Electric Company (1900), 5 per cent. Cum. Pref... 10 


4 per cent. 1s6 Mort. Deb. Stock ................ . 100 
W. T. Henley's Telegraph Works, Ordinary .............. 5 
— — 44 per cent. Preferenee........... lese eere 5 
44 per cent. Debentures .................. sees 100 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 
——— 4 per cent, Debentures.............. eese eee 100 
Parker, Thos., Limited, Ordinary ...................... e. 10 
Telegraph Construction and HEB D EEEa aeq a Eque 12 
—-— Sper cent, Bonds ........... cece cece ee messene 100 
Electric Lighting and Sapo 
Bournemouth and Poole, Ordinary ...................... 10 
44 per cent. Cum. Pref., d Jo01- 15, DUO Ss inesueas ee 10 
6 per cent. Cum, Second Pref., 15, 001-22,500 .... 10 
44 per cent. Debenture Stock, Bed. oe cee secius 100 
Bromley (Kent) Electric Light and Power Co. .......... 5 
44 per cent. 1st Debenture Stock, Red. .......... 100 
Brompton and Kensington, Ordinary .................... 5 
T per cent, Preference ................. ee eee 5 
Calcutta Electric Supply Corp., Ordinary, Nos. 1- 60, 000 . 5 
Nos. 60,001-80,000 ......ssesseseseesssessseresee 5 
Cambridge Electric Šupply Company, £10 Ord. .......... 8 
Central Electric Supply, i per cent. Guar. Deb. Stock .... 100 


152000 c uc cet e e pua Ec mp. 


44 per n Cum. Pref., 1-80, 606 Bornes bas ceci 
—— — 4 per cent. Debenture Stock, ‘Red. opis eu RR d 100 
* City Undertaking," 44 p m. Pref., 1-40,000 5 
—— ditto ass 40, oot 80 WOU Sc eau 5 
Chelsea accel DUDDIV scu sen esee Iis sees 
44 per cent. Debentures ...... i dida eG eis 100 
City of London, Ordinary.............. T 10 
6 per cent. Cuniulative PBfobl..foe.a dese ie eie 10 
5 per cent. Debenture Stock .................... 100 
—— 44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 
County of London Electric Supply, Ordinary ............ 10 
6 per cent, Cum. Pref, «2... dd dirae c EE cen 10 
44 per cent. Debentures Prov. Certs. All pd, Rd, 100 
44 per cent. 2nd Debentures Prov. Certs. ........ 100 
Edmundsons' Electricity Corporation, ANa, 1-50,000.. 5 
6 per cent, Cum. Pref, ois aecceheccseccecsueas 5 


44 per cent, First Mort. Deb. .................. 100 
Electric Li. & Traction Co, of Aust.,6p.c. Cm.Pf,, 1-30,000 5 
E —-— 5 per cent, Debenture Stock, Red. me ma as ae os an 100 


* 
. > 


Last price. 
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Name, paid a price 
Folkestone Electric Supply, Ord. Nos. 1-10,000 .... ..... 5 54-58 

44 per cent. First Deb. Stock, dederis i e des 100 .. 101-104 
Havana Electricity, 1-15,000 cxi A nidi aane o UI E 10-11 
Hove Electric Lighting, Ord., 1-13,000 .......... 0.00.00. So .. 83-83 
Isle of Wight Elec. Lt, and Pwr: , 44 p c. Db, Stk. Red. .... 100 .. 98-101 
Kalgoorlie Electric Power and Lighting, 6 per cent.’ Cum. 

-Pref., OD scs vaa ridurre ves vai cake naa carne des £1 
Kensington. & Knight »sbridge Elec. Lt., Ord., 1- oi. 000°. a bs 10-11 
Kensington and Poe ORUES and N otting Hill, 4 per M 

cent. Debenture Stock Red. .................. eere 100 101-103 
Kidderminster and Dist. Elec. Lighting and Traction; Pref. 10 : 93-104 
London e Ordinary eisene rire soe n weit o or sie ó 2-24 

=O per Cents Prek s sce hac Besewiea e pare Mota eps 5 5-54 

4 per cent. 1st Mortgage Debenture Stock, Red... 100 98-101 
Metropolitan Ordinary, !00,001-300,000 .. ............... 5 84 9l 

44 per cent, Hirst Mortgage Debenture Stock.... 100 QU 1.4 

44 per cent. Cam. Pref. ................ eene 5 o8 58 

i 54 per cent. MENDES Debenture, Red........... 100 y5 97 
Midland Electric Power Dis., 44 p.c. 1st Mort, Deb. . — 101-105 p.c, 
Newcastle-upon-Tyne Electric Supply, Ordinary, 1- 57, 009 5 74 93 

E -do., 01,010- 10,000 1o eoo e Rr erar Rn RR E ES 5 84-9% 
Ls 5 per cent. Pref., 1:57,00) icietraeacua tessaa 5 6 65 

do., 57,010-75, i EE FUR PR ne LC o 64-63 
N otting Hill Electric Lighting ee er re ere 10 15 14 

4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) .. 100 9 99 
"Oxford Electric, Ordinary, 1-96 and 40-14,810 ........:... «in 22 

4 per cent. Debenture Stock .................... 100 $9 101 
Royal Electrical Company of Montreal, 44 per cent. First . 

^A Shares Mortgage Debentures .................. eee 100 .. 91.102 
Smithfield Markets Electric Supply, Ord. 1-12,000 ...... Oo dae ei 23 
—— — 4 per cent. Debenture Stock ............... ses 100 .. 70:0 
. South London, Ordinary ..................eeeeeee enn PIE o 534 
South Metropolitan Electric Light and paar Ord. ...... L $& 
——— 7 per cent. Cum. Pref. ............ ccc cee ce eene Lary 14-12 

44 per cent. 1st Mort. Deb.............. ad vataks 100 .. 106-106 

Ditto, June, 1904 "PX = — 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... B ss 10 1 

v— por cont: DEON vio sisin cae cesso evovve tension lO qa 73 
—— 34 per cent. Deb. ..sesseosesesnoseseosesessorso 100 .. £6 98 
Urban Electric Supply Co., Ordinary, 8-80-007  .......... o .. 4-01, 
5 per cent. Cumulative Preference, 50,001-80,000°° 5 4-5 
"Westminster, Ordinary ................. cs ens hen 5 10 11 
—-— 5 per cent. Cum. Pref., 110,101-138,251 .......... 5 ..565/ 6-5 9/16 
Electric Tramways.— 
Anglo- Argentine, 94 per cent, Cum. Pref., 1-260,007 ...... 2 "T" i Of 
oeeveerneeesveeeeatceaeennereeereseeneaeeeaoeovusevueeuvue ene sce y 

Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 140. -145 
Auckland Elec. Trams., 5 p.c. 1st Mor. Deb. Stk., 'Red. wees 100 .. 104-105 
Barcelona Tramways, Ord., 120000 6.5 cheno k zs ERE RS sews 10 a : 

9 per cent, Cum. Pref. Shares, 1-10, 000. Rae v.e 10 a : 

5 per cent. Deb., Red., 1-600 .............. eere 100 .. — 
(——— 4 per cent. Red. Deb. Stock... ... OION 100 .. — 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 19,001-150,606.. 1 .. g-1 

— — 5 per cent, Cum, Pref, Shares, 1- 59, S cee eeee 1 $1/54-1 5/82 
Blackpool Pad Fleetwood Tramroad .................. 10 138 133 
Brisbane Tramway Invest., Ord., 1-75,000 ................ P NO 

——-— 5 per cent. Cum, Pref., Nos. 1- 10:000. barry tei 36-44 

—— 4 per cent. Deb. Stk., ' Red., Prov. Certs. all pd.. 100 95-90 
British Columbia Electric Railway Co., Ord. Def. ........ 100 116-119 

Ord. Prob iesus ods ncaa salecae nent Do KE Camere eee 100 19-112 

5 per cent. Cum. Perpetual Pref. Stock.......... 100 .. 107-110 

——— ti per cent. 1st Mt. Debs., Nos. i 2 250, of £40each 40 .. 102-104 

— 44 per cent. Vancouver Power Deb............... 100 . 103-105 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 68-74 

6 per cent. Cm. Pf., 50,001- 60, OOO) vasta NU Ur 10 93-92 

- 5 per cent. Perpetual Debenture Stock ......... 100 114-117 

44 per cent. 2nd Deb. Stock .................. eee 100 935-9 i 
Buenos Ayres and Belgrano Trams.................. bei O .. 9$ 

—  — “A” 6 per cent. Cm. Pf., 1-40,000.:.............. o .. 68-55 

** B? 6 per cent. Cm. Pf., l- 27, DOO eo O Textos 9 .. d-é} 

5 per cent. Deb. Stock, Red. STi amen E s "100 .. 106 1U8 

Prov, Cert., all paid 4..vsciucese Rr aon 100. .. 102105 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. 100 . 102-104 
Calcutta Tramways, 1-102,268 ..........eeeeeeeeee er r u 91-92 

44 per cent. 1st Deb. Stock, Rod, 121. cete a D ^4.  1€C6108 
Cape Electric Tramways, Nos. 1- 480, OQU. eee Sere ere s 3:3 
City of Birmingham Tramways, 5 per cent. Cum. Pref, ....- $ ; 5 54 

4 per cent. lst Mortgage Deb., 1-5000 (1917) ...... 100 .. 100.08 
Colombo Electric Tramways and Lighting, 5 per cent, lst 

Mortgage Debenture Stock, Red. ..................... 100 100-102 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 . ¿32-143 
—— 6 per cent. Cum, Pref. ...............- eee ennt 10 144-154 
—— — 4 per cent. Debentures V NIZ 100 . 101-105 
Dublin United Tramways (1896), Ord., Nos. 1-60; uk Vasa AB. s 133-143 

— 6 per cent. Pref., Nos. within 1- 60,000 i..... ss. l0... 143-154 

ó per cent. Mort. Debs., 1-3,000 Red. ; ipistoucene UU. sin 93-97 p.c, 
Imperial Tramways, Ordinary .............. eee een s.s All 18-19 

6 per cent. Cum. Pref. ..... — re ere al . 14-14 

4} per cent. Deb. StOCK .;ocesiesc esa eser nora 100 108-11C 
Isle of Thanet Electric Tramways and Lighting, B per c, 

Cum. Pref., Nos. 50,001-60,000 .......... eee rrr x 2-24 

4 per cent. Ist Mt. Db. Stock, Red. "rom 100... 80-89 
Kidderminster and District Lighting and Traction, Pref.. 5 8-84 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 84 94 

4 per cent. lst Mt. Db. Stock, Red. .............. 100 $6 94 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 100 102-105 
Metropolitan Elec, Trams., Defd., 1,000,001-1 ,514, 016 . 1 $ 

——— 5 per cent. Cum, Pref., 500, 001- 1, 000 ‚000. E T A 

—— — 64 per cent. Deb. Stock, Bed ee RA 100 .. 102-104 
Milwaukee Electric Rail and Licht, 5 per cent. 50-yr Cons, 

Mort. Bonds, 1926, 1-5,500 and 1 001-8,000............ 000 .. 107-111 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 

1905, O00 nord vane sdnd a Ua gas dI eade ie 100. .. 102-104 

—— ’ Sterling 44 per cent. Deb., 1922, 601-2,000 ..:..... 100 .. 102-104 
New General Traction, 6 per cent. ‘Cum. Pref., 1-10,000 and 

OF; 001 19 000s sss oc ccecaeewtwes sate ve e DereIcdeciisiia s 4-14 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 12 

5 per cent. Cum. Pref. ........................ ME P 83-91 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 105-108 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 10: 74-84 

5 per cent, Cum. Pref., 1-20,000 Lu os cerdussriaks . 10 .. S- 

44 per cent. Debenture Stock oloo 100 .. 100-108 xd 
South Lancashire Electric Traction and Power Company— 

200,000 Ordinary ......2.... s ne a reinen ack 1 
= £101,132 6 per cent, Preference... L xs 1 
—— £597,170 44 per cent. Debenture Stock........ 100 p.c, .. 100 p.c 

Electric Railways.— 

Central London, Ordinary .............. c. ccce eese eseese 100 88-90 
4 2 cent. TS PERMET T P 99-101 

ji,f1 PME E 77-80 
— ied D. c, Deb, Stock yis Script Certs,, fully paid). 100 =æ 110-112 
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Amount Amount 


“® Tacludin steam trains, 


« Train mile, 


b Per mile of single track. 


h Halt-year's figures. 


Name. paid, Last price. Name, paid, Last price 
£ £ 
City and South London, Consolidated Ordinary. . 100 .. 39-41 Telephones.— | £ £ 
— 4 per cent. Debenture Stock ................-... 100 .. 104-107 l 
- 5 per cent, Pref. Stock'91.................u sees. 100 120-123 National Telephone, Preferred................ eee ee eene 10 1094-111 
—— m " TEC SCENDE OU RNC 100 114-11 Deferred StOCK i: eek exhaxa reari RUE ERES 100 108-110 
—— AoD E Arar EE Rv es 100 113-116 —— 6 per cent. Cum. First Pref.............ce eee eeee 10 12-1 
Liverpool Overhead, 3 per cent. Prol: apetece pope AS 10 10-104. 6 per cent, Cum. Second Pref................... e. 10 10-12 
—— — Ordinary, 1:50,000.......... eese ee cc ceci 53-44 ——— 5 per cent. Non. Cum. Third Pref. ................ 5 OÉ-08 
——— 5 per cent Mortgage Debentures, Red., 1-1,700., — 98-99 ——-— 3} per cent. Deb. Stock, Red. ............... «es 100 98-100 
Undererouad Electric Railways of London, 5 per cent. 4 per cent. Deb. Stock, Bed. seek 100 104-105 
Profit-Sharing Secured Notes ............ css — 36.98 Oriental Telephone and Electric Company .......... eese 1 18-14 xd 
Waterloo and City, Ordinary ......... — s PM 100 93-102 6 percent. Cum Pref. .......... eee eere 1 14-13 xd 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
» Miles of 
Traffic Permis for Hd oe single track Accounts for past year. Cost 
ET i: pen. per 
gü - l Recelpts per , car 
Current. Total | Passengers | Car miles | Pas- | Car e of | mile. 
nding i 1006. | 1905.. | Week. . year. 1906. | 1905. | Ending receipts| carried. run. s'nger| mile. track. 
| : of E. g | og d. | d. £ |a 
Aberdeen Corporation .......... May 19| 1,274 | 1.285 | - 8| — 207a} 254| 254 May 31| 64,071 | 15,530,351 | 1,579,723 | 0:98 |1L-14 | 2,512 | 6°45 
Ayr Corporation .......+..+++++ n WO} 226) ~ 95) — 8 | 8 , 15 14,228 | 3,316,380 | 353,945 |1 971 | 1,830 | 516 
Baker Street ani Waterloo Ry...| ,, 19| 1,359 — — = = = = ss z: = ae NEA = 
Birkenhead Corporation ........ » 2) 951 | 1,093 |— £2) + 176 | 2353] 23:53 | March 31| 55,025 | 11,145,531 | 1,309,903 |118 |1008 | 2,338b| 6:08 
Birmingham Corporation s Rosie „» 19 615 515 | + 272 2 2 5» SU 17,135 4,709,738 266,526 | :86 |145 8,866 = 
Blackburn Corporation ........ » 15| 1,061 992. | + 68| + 635 | 234| 24 , 25| 48,875 | 8,661,720. 986,958 |235 1189 | 2,086 | 744 
Blackpool Corporation.......... „ 17 526 625 |- 99| 4+ 213| 174| 174 "Lo = T Ee at odi sss "ro es 
Blackp»ol-Fleetwood Trams..... » 19 374 S85 |-  9|-4 196 | 164| 164 |  Dec.31| 31,846 | 2,325,677 | 579,264 |328 1319 | — | 7-27 
Bolton Corporation ............ » €O} 1,83 1,902 | —  29|.- 586 42 40 | March 31| 95,766 | 20,205,196 | 2,161,150. |113 |10°63 2,394 6:14 
Bournemouth Corporation PEN 33 lo 1,487 1,04 } + 443 + 5,175 17 41 | 16°82 ce 31 55,276 10,058,288. 1,121,623 132 111-83 - 3, 996 | 7°19 
Bradford Corporation .......... » 19| 4,201 | 4207 |+ 44] 4- 1,710 | 95 | 95 » 51/230,085 | 47,108,000 | 5,053,392 |1172 10:927| 2,596 | — 
Brighton Corporation .......... »» 20 2 933 | - 115, — 22| %] 9 31| 50,339 | 11,321,160 | 1152,828 |106 |10-48 | 2,914-8 8-014 
Bristol Tramway Company...... 5» 183| 5,000 | 4,872 | + 224 — 514 | 51 Dec. 31/259,799 | 45,412,573 | 6,127,135 — — — -— 
Burnley Corporation ............ » 19| 1,120 | 1,102 |+ 18 — 10 60 | 10°60 | March 31 — Hypes en 1:52. |10-56 | 2,768 | 818 
Burton Corporation biehéte aie SURE ue » 20 261 507 |— 45] — 161 84 84 » Olt 17,950 3,878,269 454,082 1°07 | 921 2.068 | 6°76 
Cardiff Corporation exis nc sna » 12| 1,925 | 1,925 — |- 623 | 3262 |t 26 » 91112,2089 | 24,154,568 | 2,770,049 |112 | 9°72 | 8,782 | 9°44 
Carlisle envers Company....| , 19 175 187 |- 12|+ 66 85| 85 Dec. 51| 10,718 | 2,935,002 $59,756 — |714 — 5°18 
Central London Railway........ » 19} 6,693 | 6,715 | — 22| — 4,369 6 6 »» 91/347,588 | 44,875,547 | 1, 281, 214 |186 |65-10 | 57,931 |35:80 
City and South London Railway. 20| 2,071 | 2,086 |+ 185} + 195 64 | 64 al — = == = = — — 
Colchester Corporation ........ i 9 195 184 | + IL = 7 7 2 ud — = ber ue = Em 
Cork E. T. and L Company ....| ,, 18| 497 573 |— 76| - 158 | 154| 15 ^». l| 24,895 | 5,814,376 | 882,256 |; 1°01 | 664] — | 4°69 
Darwen Corporation ............ » 19 287 éd |+ 46 + 65 | 723| 7'25| March 31 — Ms Kk b ue = — 
Dover Corporation.............. » 19 208 173 |+ 29| + 154| ap] 4 » ŠL| 11,250 | 2,855,200 | 284,343 94 |949| 2,500 | — 
Dublin and Lucan Electric Ry...| ,, 18| 106 143 — 5| - 119 6$| 63| Dec. 31) 6,358 402,511 | 110,738 |379 (13-78 942 | 7°33 
Dublin Us T. ......... eene » 18) 4965 | 5:82 |— 722) + 1,415 | 48, | 47 »  51/267,489 | 50,050,949 | 7,077,572 |123 | 907 | 5,691 | 555 
Dundee City Tramways .. ..... » 16| 1,033 879 | + 191 + 5,589 | 23 25 May 15| 44,695 | 11,611,525 933,006 90 149 | 1,943 | 718 
Kast Ham Corporation.......... » 19) 924 830 |+ 94) 816 | 14 | 134 | March 31] 36,652 | 13,689,658 | 863,816 | 64 [10-18 | 2,994 | 6-79 
Glasgow, Corporation. rer » 19| 36,515 | 16,152 | + 353| 452,582à| 79, & 734 | May 51/756,480 195,767,519 17,915,565 — {1012} — = 
Gloucester Corporation ........ » 16 257 297 | — 40) — 296 | 15 9. MN = = ics = m uo es 
, Halifax Corporation ............ » 16] 1600 | 1,494 |+ 107) + 567 | 37 | 55) | March 31| 74,019 17,849,642 | 1,540,707 — 1:55 | 2,085 | 8:56 
“Huddersfield Corporation ...... » 5| 1,829) 1,159 | + 170 + 867 | 35 | 35 s» 31| 69,938 | 12,858,150 | 1,666,262 |124 | 9-71 | 1,923 | — 
Hull Corporation uu ee » 19) 2,101 | 2019 |+ 82; + 117| 2 | 26 »  31/112,651 | 27,102,921 | 2,910,698 | 1 9 29 — |&8 
Ilford vorporation eienn] — — — = — 104 | 105; , BS — m ea ane SA = 
Ilkeston Corporation TRE » 16 U2 12} |+ 8] + 2 9 9 s a = "- — = "- 2 
Kirkcaldy. Curporatigns TT—— » 16| al7 224 j- 7 = 74| 74| May 15] 12,201 | 3,632,855 | 432,396 | "775 |6519| — | 7:649 
Leeds Corporation .. .. ......«.-- » 19) 5,965 | 5,078 | + 287) + 2,556 | 894 | 89 | March 25 298,253 | 64,223,666 | 7,121,058 |110 [10-02 | 3,351 | — 
Leicester Corporation :......... » 19| 22:7 | 2,H0 | + 117| + 4022 | 42 | 42 Dec. 31} 26,011 | 12,059,252 | 1,229,507 |1 979 | — |482 
Liverpool Corporation " neues » 12| 10,657 | 10,518 | + 139 + 5,468 | 104 | 103 » $1/547,625 |116,642,663 [12,166,419 | — = cM 
Liverpool Overhead Railway ....| ,, 20| 1345 | 1,522 107| — 2,01A&| 665| 6:57| June 30} 81,502 | 11,171,865 | 1,024,275 — — — 
London County Council ........ » :12|26015 | 14,8 2 | t 11,234) 475,531 | 93 | 468 € = = = o es = as 
Lowestoft Corporation ......... «|o» 219 120 135 |- 19 xs 6 6 Sept. 50| 14,511 | 3,128,867 559,455 |108 | 9°68 | 2,638 | 6°48 
Maidstone Corporation ........ » 17| 125 100 |+ 160|— 93 2 2 — 4,740 850,121 112, 221  |l'88 1015| 2,370 | — 
Manchester Corporation ........ » 19| 12,872. 12,672 | + 209) + 4,464 | 149 | 149 | March 31,651,956 |126,900,875 14,123, 5,124 119 |1073 | 4,299 | 6'99 
Metropolitan Dist» ict Railway..! ,, 20! 8.00! 7,471 | + 829| + 9,77 24 | 24 ge Ze Z Sk in E zx 
Metropolitan Railway OPEN » 2115081 | 17,748 | - 2,67 | 217,661 "4 |* 72 = n = M — = —_ PU 
Nelson Corporation ........ e| s» 19 18i 131 ;-— ll + A0 23 23 » l| 6,159 | 1,972,647 206,358 82 | 74 | 2,939 | — 
Newcastle-on-Tyne Corporation.) ,, 19! 5,740 | $572 | + 168| + 1,278 | 50 | 50 » $1,197,849 | 43,069,934 | 4,526,152 1:07 |10-98 | 3,957 | 7-01 
Newport (Mon.) Corporation .. „ 19 576 595 |- 17| 4 19% | i4 | — = = ze = - us zn - 
Oldham Corporation ............ — = ee — — $1 84 „ 25) 65,553 | 13,466,245 | 1,504,740 1:16 |1045 | 1,886 | — 
Portsmouth Corporation ........ » 9| 1,769 | 1,771 |- | — 28| 28 28 » 91) 95,702 | 19,625,329 | 197,499 |1317 |1163 | — — 
Reading Corporation............ » 10 595 622 |- 29|— 32) 333] 334 sv. 9l ee t z m = T E 
Rochdale Corporation .......... » 19 975 572 | + 901 + 3,190 |2129| 64 » Ol} 14,881 | 237,110 386,547 | 1-24 |924 | 1,102 | 7-92 
Rotherham Corporation ........ e am morer em = Əz | Ss] 4, 31) 23,569 | 5,251,472 | 593,054 |107 |953 | 2,612 | 7-49 
Salford Corporation ............ » 81) 3,981 | 4,115 |— 154) + 305 | 708| 7023| ,, 31/214,111 | 39,213,560 | 4,884,590 |128 [1029| — | — 
Scarborough Tramways Co. — — — — — 44 44 L FN = 2 S dub — = 
Sheffield Corporation .......... » 20} 4879 | 4,677 | + 202) + 2,492 | 353) 344 »» 40/240,565 | 65,952,283 | 6,049 899 | ‘903| 9543) 3,653 | 6:477 
Southampton Corporation ...... » 16; 92l 914 |+ "7-4 105} 18 18 » 91, 49,365 | 9,294,771 | 1,108,569 | 1:27 |11:02 — 7:83 
Southend-on-Sea Corporation.... | ,, 16| 222 314 |+ 8 87 | 9 | 9 4. 8 — _ a Mee ms a " 
Stockport Corporation .......... „ 18| 1,025 6CO | + 426) + 2,494 | 104| 104 u e| es dc E un ER — E 
Sunderland Corporation ........ » 6| 1,236 | 1,176 |+ 60 + 481! 20 20 »  91| 64,858 | 15,364,463 | 1,495,685 | 1:004 10-36 NM 6°37 
Swindon Corporation .......... » 16 190 178 | + 12|- 2 44 44 » l| 4,937 | 1,515,757 | 102, "5l |087 1155 1371 e 
Wallasey U.D.C. .............. CM NBI 722 |. 748 | — 26 + 127 |11:85| 11-85 » Ol} 38,768 | 7,012,881 778,851 |130 |11°94 | 3,27 | 7-54 
Warrington Corporation ........ , 38 547 517 o. 30]; + 175 9 74 a ŠL| 17,007 | 4,418,225 403,363 — | 985 = 6'33 
West Ham Corporation ........ » 17| 2246 | 1,594 |+ 652| + 5,723 47 | — | ,, z| — |15,075/42 | 1,237,165 | — | — | — 
Wolverhampton Corporation .. » 1T 81 — — — 7 74 „1| 36,757 | 7,666,786 09,508 — 10-898 


t And 88 miles of interlacing track, 


k Double track 
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NOTES. 


Telephone Industry in America —Telephony gives 
some very interesting figures as to growth of the telephone 
in the United Sistes. At the close of 1894 there were in 
the United States less than 300,000 complete telephones. 
At the present date it is estimated that there are a total of 
about 54 million instruments in use. In 12 years the 
industry has grown from one telephone for every 230 
individuals to one telephone for every 16 individuals, a 
seventeen-fold expansion. Yet in the face of these sur- 
prising figures, the point of telephone saturation is still 
far removed, and our contemporary estimates that the 
number of telephones in the United States could in the 
next few years be doubled. In round figures, about 
£120,000,000 is now invested in this Industry, and the 
gross earnings of the instruments in use are possibly in 
excess of £30,000,000 per annum. These figures show 
that the telephone industry on the other side of the 
Atlantic is in a very flourishing condition, despite the 
relentless antagonism between the two great telephone 
concerns—e.g., the Ball Company and the Independents. 

. Electrical Study in Belgium.—As showing the 


spirit of enterprise which prevails in the Belgian electrical 


industry, we need only point out that In October, 1906, M. R, 
Goldschmidt, of Brussels, will place at the disposal of his 
eountrymen the recently built and equipped Laboratory- 
Museum of Electricity in Brussels. The object of this 
work is the development and extension of the use and 
application of electricity in Belglum by practical experi- 
mental instruction, The institution will contain all kinds 
of electrical models and appliances, which may be freely 
handled for study and experiment. Models and appa- 
ratus will be conveniently placed at the disposal of 
the public upon separate tables, and may bə con- 
nected with the electric current at will. For example, 
& person desiring to familiarise himself with running 
an electric tramway will find a complete model, about 
10in. long, of an electric car, which he may freely 
handle for examination, and operate upon the diminutive 
rails. Reduced models of every part of an electric tramway 
system, various dynamos, etc., are to be found in the 
museum, Mr. Goldschmidt hopes to extend the know- 
ledge of the great possibilities of electricity through these 
practical methods. 

London Electric Power Schemes.—As a sidelight 
to the interesting struggle which is now being waged in a 
House of Commons committee room, the letter which 
recently appeared in the Times from the engineers for the 
ill-fated ** S5. Neots scheme” is worthy of notice. It was 
prompted by the request of the committee for figures of 
the St. Neots scheme so as to compare them with the 
London County Council proposals, and the signatories to 
the letter contend that the figures handed in by the expert 
witnesses called by the London County Council are “entirely 
erroneous,” and in order to correct these the following is 
contained in the letter: “Mr. Hammond gives the cost of 
the Sb. Neots scheme as £4,844,130, as against the actual 
‘estimates of their engineers of £2,000,000 in round figures. 
These estimates were based on the most careful investiga- 
tions extending over many months, and on actual tenders 
recelved from firms of the highest repute for carrying 
‘out the whole of the works proposed in the Bill, or a saving, 
‘as compared to the County Council’s proposals, of over 
‘$1,000,000. As regards working costs, the difference in the 
price of coal at St. Neots and in London, admitted by 
Mr. R. Hammond, taken on the estimated output of the 
‘St. Neots station, amounts to a saving of over £60,000 a 
year. The St, Neots scheme would have enabled electricity 


to be sold in London at a price below that proposed by 
the County Council, and at a satisfactory profit to the 
undertakers and without risk to the ratepayers.” Our 
readers will doubtless recollect that when the Bill came 
before the Commons for second reading, it was thrown out 
at the instigation of the Government, and the company, 
therefore, were precluded from placing details of their 
proposals by the hybrid commilttee now considering the 
Bill of the London County Counsell. 


The Cadmium Cell The encouraging reporté which 
have been circulated have led to the recommendation of 
the cadmium cell as the international standard of E.M.F. 
The latest information about the cell, however, given by 
Dr. G. A. Hulett at a recent meeting of the American 
Electrochemical Society has brought to light a new con- 


dition which casts a doubt upon the reliability of the cell. 


A number of new cella were constructed a short time ago, 
and when compared with the older cells were found to be 
disappointingly high, the E.M.F. being about eleven 
hundred-thousandths of .a volt too great. When, 
however, compared with the Clark standards, the new 
cells were found to be almost identical in value 
with that of the older cadmium cells when first made, 
and it was concluded that these old cells had drifted 
until they had fallen in value from 1°01842 to 1°01832. 
Dr. Hulett's endeavour to locate the trouble seemed to 
show that the cadmium-amalgam-cadmium-sulphate system 
was unstable. By constructing the cell so that this part 
could be taken off and rotated, it was found that the value 
of the cell could be increased considerably. In ore case it 
rose as high as 1'022 + volts, These disappointing results 
seem to show that the cadmium cell as at present con- 
structed, is not a system in equilibrium, and is, therefore, 
nob yet suitable to be accepted as a standard. 


A Toothless Saw for Cutting Cold Iron.—About 
25 years ago J. Reese, of Pittsburg, made the discovery 
that cold steel could be rapidly cut by means of a rotating 
hard iron toothless disc, The disc employed had a diameter 
of 42in. and a thickness of jin, and ran ata speed of 
250 r.p.m., or 2,500ft, per minute. This disc could eut 
through a 1l£in. diameter bar of steel in from two to ten 
seconds, Ib has since been discovered that this process 
was already known in 1823, when a Cornwall carpenter 
named Barnes applied the principle in practice, and the 
experiment was often successfully repeated at that time. 
Thus, in 1824, Darrier and Colladon, of Geneva, found 
that a disc Sin. in diameter running at a peripheral speed 
of 33ft, per second was attacked by a graving tool held 
against it, but that as the speed was increased the disc 
became less and less and the tool more and more attacked, 
until at a speed of 70ft. por second the disc was not affected | 
at all, whilst at a speed of 200ft. per second the dise would 
cut quartz and agate. Some investigators held that the 
action depended entirely on the heating effect, whilst 
others considered that a species of impact action had some- 
thing to do with it. The discovery has several times been 
pub to practical use. Thus it forms the basis of the Milti- 
more process of finishing car wheels, in which the surface 
of the wheel is brought close to a rapidly rotating soft 
metal disc. The metal of the wheel is burnt to a certain 
depth and then hardens. The cutting of Krupp armour- 
plate has also been carried out by the process. A plate 
10ft. wide and 6in. thick can be cut through in an hour 
using à peripheral speed of disc of from 260fb. to 440ft. 
per second, Slight undulations at the edge of the disc 
improve the action. The theory of the process is not yet 
underatood, chiefly because of the difficulty in following 
the actual occurrences closely, owing to the great amount 
of sparking and scintillation which takes place in all 
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directions, The foregoing information is taken from the 
Iron Age and Oestreichische Zeitschrift fuer Berg und Huetten- 
wesen, 


Blackpool Electricity Department.—An out- 
standing feature of the recently published Blackpool elec- 
tricity supply accounts for 1906 is the statement showing 
the various coal consumptions and output of units during 
the past five years. In 1902, 15,289 tons of coal were 
consumed, at the cost of £7,867, the number of unlts 
generated being 2,262,516. Each succeeding year the coal 
consumption declined, while the number of units generated 
increased, For the year ended March 31 the total con- 
sumption of coal in generating 3,154,325 units amounted 
to 9,987 tons. So that, while within five years the coal 
consumption was reduced by about one-third, the number 
of units produced increased almost 50 per cent. during 
the same period. These comparisons afford striking 
testimony to the efficiency introduced into the station by 
the present management, The net annual profit of the 
undertaking has risen from £58 in 1902 to £6,120 in 1906, 
while, on the other hand, a reduction in the lighting tariff 
has been made from 7d. and 2d, to 6d. and 2d. on April 1, 
1906, The great reduction of cost in coal per unit gene- 
rated is accounted for by the steam plant since 1904 having 
condensers in service; prior to this date the bulk of the 
steam plant was exhausting to atmosphere. Superheaters 
and other modifications in the plant arrangements which 
have also bsen introduced have all contributed to the very 
substantial reduction in the coal bill and working costs. In 
1902 the coal per unit generated averaged 0°84d., whilst 
for the past year the cost was only 0°34d., showing a 
reduction of 4d, per unit (generated) in coal alone for 1906 
as compared with 1902. The borough electrical and 
tramway engineer, Mr. Charles Furness, is to be highly 
congratulated upon having wrought such a wonderful 
transformation within so short a time. One is almost led to 
expect that with the additional economies which Mr. 
Furness hopes yet to introduce the present satisfactory 
costs will be bettered. 


Faraday Society.—The principal paper read before 
this society at the twentieth meeting on Tuesday, May 15, 
was one by Mr. Julius L. F. Vogel on “ The Electrolysis of 
the Fused Zinc Chloride in Cells Heated Externally.” At 
the outset the author explained that the work which 
formed the subject of the paper was carried out for the 
most part between 1898 and 1901, and could be con- 
veniently divided into three periods. He then explained 
how the investigation came to be undertaken ; the original 
inception of the process was due to the late F. Maxwell 
Lyte, who took out patents for a complex ore process 
luvolving the electrolysis of fusad zine chloride and for the 
dehydration of zine chloride. The process as such was 
never investigated practically. The second period deals 
with the investigation of the dehydration of zinc chloride 
' by evaporating under reduced pressure, and the electrolysis 
of the salt in a fused state in externally heated cells by 
Dr. O. J. Steinhart and the author jointly on behalf of the 
Smelting Corporation Limited. The various experiments 
and the apparatus employed for these experlments were 
described. The third period deals with the further 
investigations made after the United Alkali Company had 
joined the Smelting Corporation in testing the process, and 
Mr. Vogel gave detaile of the work as carried out under 
the joint supervision of his firm and the chemical staff of 
the United Alkali Company. He then described how the 
process was carried successfully to a stage when continuous 
electrolysis was carried on for 11 days and nights, and 
óowt. of pure zinc was produced. He then explained how, 
‘on the failure of the Smelting Corporation, the work was 
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suspended, and finally abandoned, although further elabo- 
rate investigations were undertaken by the United Alkali 
Company utilising cells heated internally by the current. 
The author finally reviewed the work done in cells heated 
externally, and expressed his opinion that the process was 
'" non-proven," and that it still offers possibilities of being 
carried to commercial success. 


Low-Frequency Transmission System.—The 
accompanying diagram indicates a single-phase railway and 
power transmission system as introduced by Mr. Wm, 
Stanley in a patent recently issued in the United States. 
The characteristic feature of the system resides in the pro- 
duction and use of single-phase current at a frequency of 
from three to fifteen cycles per second. It is evident that 
a series motor having laminated paths for the field flux 
will operate with five-cycle current practically the same as 
with direct current, so that a commutator motor for such 
a low frequency presents no difficulties in design or con- 
struction. The problem resolves itself into one of build- 
Ing a successful and economical low-frequency generator. 


The main generator illustrated differs from a direct-current 
machine merely in having a laminated field elreuit and in 
being excited by low-frequency current. Thus the frequency 
of the current delivered by it is independent of the speed 
of its armature, and it may be constructed for the most 
advantageous rotative speed. The exciter is a specially 
constructed low-frequency generator, and, though its weight 
might be large for its output, the effect of the increased 
weight would be relatively small in comparison to the 
output of the main generator. mE 


Books Received,—“ Steam-Turbine Engineering,” by 
Mr. T. Stevens and Mr. H. M. Hobart (Whittaker and Co., 
London. 21s. net). A prefatory note sufficiently explains 
the scope of this voluminous work, which is “ to consider 
the subject of the steam-turbine from the standpoint of 
the purchaser and user." It is intended to enable him to 
estimate the relative total costs and economy of completo 
projects in which, on the one hand, steam-turbines and, 
on the other hand, other types of prime mover are 
employed.—Another work dealing with the turbine is one 
published by Mr. W. H. Stuart Garnett through Messrs. 
G. Bell and Sons, London (85.6d.). It is a more popular account 
of the history, construction, and operation of thé turbine, 
and deals with steam-turbines and water-turbines, eto. 
The book is profusely illustrated, while the provision of 
an index will be found useful.—‘‘ Modern Polyphase 
Machinery,” by Mr. Andrew Stewart (S. Rentell and 
Co., Limited, London. 5s; net) presents a comprehensive 
survey of the principles, etc, of modern polyphase 


machinery without the introduction of mathematical 


methods of investigation and explanatlon.— Practical 
Motorear Repairing” is the title of a useful handbook 


for motorcar owners and drivers, written by Mr. E. W. 
Walford and published through Percival Marshall and Co., 
London (1s. net)-——Méessrs, Gee and Co. have sent us a 
pamphlet on “Parliamentary Companies" by Mr. F. N. 
Keen (price 1s.).—The Proceedings of the American Institute 
of Electrical Engineers (vol. xxv.) for April contains 
the following papers: ‘The Relation of Load Factor to 
the Evaluation of Hydroelectric Plants,” by Mr. S. B. 
Storer; “Notes on the Design of Hydroelectric Power 
Stations,” by Mr. David B. Rushmore; “ Standardising 
Rubber-Covered Wires and Cables," by Mr. John Langan ; 
' Comments on Present Underground Cable Practice,” by 
Mr. Wallace S. Clark, discussion on ‘Telephone Engi- 
neerlng."—The Bulletin of the Société Belge d’Hlectriciens 
for May contains an article on “ Electricity in Mines " by 
M. Maurice Oban. 


Technical Education —The council of the City and 
Guilds of London Institute, in their annual report, deal 
with the question of the reorganisation of existing or 
projected institutions for instruction at South Kensington, 
which relates partly to one of the most important branches 
of the inxtitute’s work. They state that the executive 
committee have from the first been anxious at their Central 
Technical College, Kensington, to avoid unnecessary dupli- 
cation of the work of. the Royal College of Science. The 
executive committee of the institute in an Interview with 
the departmental committee on the South Kensington 
institutions represented to them that the institute was 
fully in accord with them in their desire to enter into some 
arrangement under which the colleges at Kensington 
might be brought into line, with a certain amount of 
interchange of students and with the great advantage of 


interchange at various times in the career of students, but 


that the institute also desired to continue to be identified 
with the Central College and would look for a very con- 
siderable amount of control over it—that the institute 


desired to keep its college, but to conduct it under a joint. 


scheme. From the remarks of Mr. Haldane, the chairman 
of the departmental committee, it was gathered that ib was 
upon those lines that they all wished to work together. 
It is for the President of the Board of Education to take 
the next step, and the executive committee have appointed 
a special committee to confer with him. The number of 
students attending the central college during the winter 
term has shown an increase over that of previous years. 
There were 372 taking diploma and special courses, and 
59 from the Royal College of Science and School of Mines, 
making a total of 431, as against 415 during the whole of 
the previous session. The new wing of thé Technical 
College, Finsbury, is now completed, a work which the 
council had been enabled to carry out by the aid of special 
contributions and the assignment of £10,000 from the 
general funds of the institute, making a fund of £30,000. 
The total income of the institute for the past year amounted 
to £56,443. It is pleasing to note that this old-established 
training college continues to make satisfactory progress, 
and that increasing numbers of students are taking advan- 
tage of its excellent courses. There is quite a rejuvenated 
vigour in its many activites which promises well for its 
future progress. 


Rubber-Covered Cables.—Two papers read before a 
recent meeting of the American Institute of Electrical 
Engineers indicate how much room for improvement 
exists in the development of insulated wires and cables. 
Of the two papers—abstracts of which appeared in the 
New York Electrical World—the first, by Mr. J. Langan, 
dealt with defects which develop in cables when the 
insulation has not been properly prepared and applied. 
The author suggests that all conductors should have at 
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least 98 per cent. conductivity, and should be thoroughly 
and evenly tinned. The insulating compound should 
contain not less than 30 per cent. and not more than 
32 per cent. of fine Para rubber. No shoddy, reclaimed 
rubber, rubber substitutes, or the like, must in any form 
be in the compound, the extractive resinous matter of 
which, when chemically analysed, must not exceed 5 per 
cent. All wires and cables properly insulated in accordance 
with the above provisions should, after a 48-hour immersion 
in water at a temperature of 60deg. F., and before tape, 
braid, or lead is applied, show the following insulation 
resistance and voltage tests. A 600-volt cable should with- 
stand a test E.M.F. of 1,000 volts for one minute, and should — 
possess an insulation resistance of from 500 to 1,000 
megohms per mile. A 3,500-volt cable should withstand 
5,000 volts for one minute, and should show a resistance 
of from 600 to 5,000 megohms per mile, depending upon 
the size of the cable. A 5,000-volt cable should withstand 
10,000 volts and have a resistance of from 1,000 to 2,500 
megohms per mile, while a 11,000-volt cable should with- 
stand 15,000 volts and show a resistance of from 1,500 
to 4,000 megohms per mile. For railway signalling, fire- 
alarm, telephone, and telegraph purposes the insulation 
resistance per mile should vary from 2,000 megohms for a 
4-0 conductor to 3,000 megohms for a No. 18 wire, while 
the voltage which the insulation will withstand should vary 
from 2,000 for the former to 1,000 for the latter. Any 
piece of insulation, about Jin. wide by 4Lin. thick, stripped 
from the completed wire or cable, should withstand a 
tensile strain of 800lb. to the square inch, and stretch to 
3% times its length without rupture. The second paper, 
by Mr. Clark, reviewed some of the practices in under- 
ground cable work for lamp and motor service which have 
now become almost standard in America. In discussing 
the lead covering on cables, attention was drawn to the 
fact that the continuous sheath on a cable, which is used as 
one side of a grounded circuit, is an invitation to stray — 
currents and to electrolysis. He thinks these objections 
can be overcome by omitting the sheath. 


Electric Power Production.—At a meeting of the 
Society of Arts on the 23rd ult., Mr. J. N. Shoolbred read 
a paper on the commercial aspect of power production, and 
harped once more on the well-worn strings of England's 
backwardness in electrical enterprise. This backwardness 
he attributed to the action of the Legislature in dealing 
with schemes for electrical undertakings entirely as private 
trading questions without regard to the numerous and 
varied interests of the public community, and as an example, 
he instanced the granting of rights to private companies 
for the production and supply of electrical energy over 
large areas without anything being done to carry out those 
powers. In his opinion this is due not to the enormous 
amount of capital required, or the magnitude of the works, 
but to the impossibility of such vast public interests being 
satisfactorily dealtwith ty private traders. He advocated the 
establishment of boards of a representative character, con- 
taining both manufacturers and users of the electric energy 
and others commercially interested, so as to engender a 
friendly spirit, thus. replacing the rivalry and antagonism 
which meet a private company trading for its own advantage 
Mr. Graham Harris, who occupied the chair, said that power 
companies were severely handicapped in the early days, and- 
three-fourths of the money invested in power companies 
came from Europe and America., In those continents the 
electrical industry developed rapidly, and the surplus profits 
earned by capitalists were applied to power companies in this 
country; while another speaker thought that the back- 
wardness of the industry was due to the Legislature 
taking an over-solicitous view of the public and 
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the public interest. Viewing the paper from the 
commercial standpoint, a certain amount of importance 
attaches’ thereto, because the necessity for paying 
adequate attention to the business side of a power station 
is apt to be overlooked by the engineer. The technical 
ability of the average electrical engineer is beyond question, 
but this is not necessarily a guarantee of commercial 
efficiency, and to managers in charge of central stations— 
more particularly of municipal stations—the importance of 
commercial enterprise should be impressed. It is all very 
well having a fine organisation such as is ours, but we must 
take heed that the organ plays. 

Flame Arc Lamps.—When the ordinary are lamp 
threatened to revolutionise the method of street-lighting, 
gas engineers seb to work to improve their system, with 
the result that high-pressure gas lamps were put upon the 
streets. In certain cases gas lighting under these conditions 
met with a fair measure of success. This, however, only 
acted as an incentive to electrical engineers to develop the 
use of electricity for street-lighting, so as to make it 
combat successfally with gas for public favour, both from 
the point of view of price and efficiency. And the latest 
evolution in public lighting is the flame arc lamp. It is 
to electric lighting what high-pressure gas has been to 
gas lighting, and to the latter we are to a certain extent 
indebted for this development. Manufacturers of flame arc 
lamps, however, are not content to rest upon their laurels. 
They perceive that the flame arc is open to further improve- 
ment, and their laboratories continue to be the scene of 
experiments with this object in view. Some controversy 
has been raised as to the merits of the pure carbon flame 
arc and the impregnated carbon lamp, which latter is more 
generally in use in England than is the former. Some of 
the objections raised against the latter are disagreeableness 
of the colour of the light and ill effects from gas and fumes 
_ given off when in inside use. But in no known case has it 
been shown that when poisonous fumes are given off by the 
yellow fiame arc lamp the ill effects cannot be obviated by 
ventilation. The objection to the colour of the light 
is based mostly upon prejudice, as the colour has advan- 
tages. For outside purposes the yellow flame is, and 
doubtless wili likely remain, popular with the public, 
though for inside lighting a “ white” light, as given by a 
"pure" carbon lamp, is preferable. But the colour of the light 
depends largely upon the impregnation of the carbons used, 
and with a superior type of carbon there is no reason why 
a desired colour of light could not be obtained. In a note 
last week we showed how the flame arc lamp is more 
economical than the improved methods of gas lighting for the 
streets. Mr. W. H. Patchell, during the course of a discussion 
at the Institution some time ago, referred to the success 
achieved at Charing Cross railway station, where a test had 
been made as to the merits of gas and electric lighting for 
the new station. On the basis of price for price, there 
was given with the electric lamp 45,000 c.p. against 
2,000 cp. with gas lamps. The following figures (per 
1,000 c.p. per hour) show a comparison between different 
types of arc lamp with current at 2d. per unit: Oriflamme, 
550 watts, ‘4d.; Weinert, 350 watts, ‘55d.; Excello, 470 
watts, '57d.; Santoni, 420 watts, '7d.; Carbone, 1,000 
watts, 1d.; open arc, 500 watts, 1°5d.; Evelina arc, 
500 watts, 2d.; enclosed Midget arc, 250 watts, 3d. We 
would commend the results of these tests and the fore- 
going figures to the notice of the “ experts” who sit on the 
Local Government Board, and also to those Inspectors who 
presume to dictate to local authorities what method of 
street-lighting they should adopt. - 

Electrical Equipment of a Club.—A new club- 
house now being built in New York, which is to bethe home 
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of the Engineering Societies of that city, will be provided 
with an electrical and mechanical installation embodying a 
number of novel ideas. The current for lighting, heating, 
and driving, etc., is to be generated in the buildings, and 
three electrical generating sets are being installed. The 
New York Electrical World announces the fact that the 
generating sets and other power plant are being supplied 
without charge by various manufacturers. There will be 
two 50-kw. Allis-Chalmers units and one 75-kw. G.E.C. 
unit, which will consist of a Curtis steam-turbine deslgned 
to operate non-condensing, and to run at a speed of 
2,400 r.p.m. The generator will be directly connected to 
the extension of the shaft of the turbine, the complete unit 
being assembled on one cast-iron base and set horizontally. 
All three of the generators will be compound-wound for 
245 volts at fall-load current. Two rotary balancing sets, 
each consisting of two compound-wound, 120-volt, direct- 
current generators, mounted upon a common base and 
direct coupled, will be Installed in the engine-room. Each 
of the machines in these two sets will have a full-load 
current-carrying capacity of 40 amperes. These balancing 
sets will be used to furnish current to the neutral of the 
three-wire lighting system. Each balancer set will be 
provided with a back-connected rheostat, which will be 
mounted on the switchboard, and the starter for each set 
will be mounted on a small independent panel placed near 
the balancer. The main switchboard will consist of three 
generator, one total output, one equaliser, one lighting 
feeder, and one power feeder panels of white marble, A 
substantial angle-fron frame will support these seven 
panels, and the front of the board will be finished at the 
top and bottom with a white marble moulding 4in. deep. 
At the bottom under the moulding will be a sub-base of 
marble slabs 8in. in width, finished to match the board. 
Current for the various motors throughout the building 
will be distributed at 240 volts by means of two-wire 
feeders run directly from the various feeder switches on 
the power feeder panel. Separate lighting feeders will 
be run from the feeder switches on the lighting feeder 
panel to each floor of the building and to the roof, and 
connected to distribution panel boards. These feeders 
will each consist of three wires, and the current will be 
fed on the 120-240-volt three-wire system. The lighting 
of the sub-basement will be accomplished by a combination 
of incandescent lamps with Cooper Hewitt marcury-vapour 
lamps, each of the latter giving 300 c.p. when two are con- 
nected in series across a potential of 120 volts. The call. 
bell system throughout the building will ba supplied with 
current by a motor-generator capable of supplying 74 
amperes at elght volts, and by an auxiliary primary 
battery to be used when it becomes desirable to shut 
down the motor-generator for any reason. Elevator 
machines will be of the worm-driven drum type, with 
direct-connected motor of about 20 b.p, which will drive 
the cars at a speed of 300ft. per minute, and each of 
the ventilating fan motors will be driven by a motor 
capable of having its speed varled through rather wide 
limits by means of controllers provided with both arma- 
ture and field rheostats. The installation is in many 
ways a unique one, and when completed will doubtless 
raise a good deal of interest. 


Transformers Fitted with Cooling Ribs.—Dr. 
Neithammer, in a resent number of Elektrotechnik und 
Maschinenbau, gives some interesting comparative tests on 
small open-type transformers with and without cooling ribs 
between the windings. The transformers were made by 
Messrs. F. Pichler, of Weiz, and are of the ordinary core 
type, but the windiogs are subdivided into a number of 
small coils, and between each pair of coils sheet copper 
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cooling ribs, about 4mm. thick, are fitted as shown at K in 
the diagram. At the corners of the core cooling pro- 
jections, R, are also left. The transformers tested were 
single-phase ones for 5'5 kw. with a 110-volt to 500-volt 
winding. The temperature tests were continued till 
practically the final temperatures were attained. This 
occurred after eight or nine hours withont ribs, and some- 
what sooner with ribs. The results and experiments showed 
that the load on the transformer with ribs can be spproxi- 
mately double as great as on that without ribs for the same 
temperature rise; also that for the same total loss the 
temperature rise on both copper and iron is approximately 
halved when the ribs are used. The ribs further make the 
temperature more uniform by conducting heat from the 
inner parts of the coils and the core, and dissipating it at 
the periphery. No appreciable eddy currents were found 
to occur in the ribs, and the efficiency of 5°5-kw. trans- 
formers at fall load was about 94°4 per cent. The voltage 
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drop on inductive load was about 3'2 per cent. The weight 
and price of materials were as follows : 


Weightin pounds Oost in shillings. 
Tron stampings....—.-.—...-eme 1508 7 222.2... 25 
Copper winding .—..—.-..—-.-—.-.e FSD 22... 40 
Copper cooling ribs nws...» es ses —.-..—.. CEPLIOHNSOST UOTE E 


Total price of material with ribs= 76s, Usefal output —6 8 kw, 
Total price of material without ribs = 653. Useful output —54 kw. 

Price of material per kilowatt = lls, 2d. with ribs, and without 
ribs = 198, 

Smokeless Combustion.—It is now generally under- 
stood that a decided economy in fuel follows the suppression 
of smoke and particles of solid mineral matter or ash 
emitted from large factory chimneys, and manufacturers, 
in adopting measures for the abatement of the nuisance, 
are doing themselves a service in addition to making the 
lives of people happier. In London, at least, the efforts of 
manufacturers and local authorities to considerably abate 
the smoke nuisance have not met with much success, as the 
memorandum issued by the Office of Works pointed out, 
A paper recently read before the Society of Chemical 
Industry in America, therefore, gives a timely exposition 
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of the methods of smokeless combustion. The author 
discusses the coking method of firing, as illustrated in 
Fig. 1. On charging fresh coal into the furnace, instead of 
throwing it directly upon the fire bed, it is piled just inside 
of the door, allowing it to occupy one-third the length of 
the grate, and extending across the. width of the furnace 
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from one side to the other. A slow distillation of the 

volatile matter from the fresh coal pile will then follow, 
and these hydrocarbon gases next flow over the incandescent 
bed of coke, through which flows an excess of alr, highly 
heated in its passage, and as the air and gases are thus 
mingled at a high temperature, perfect combustion should 
follow. When most of the volatile gases have been distilled 
off from the pile of coal, the fireman pushes this newly-formed 


coke back upon the grates, and this forms a renewed bed 
of practically smokeless fuel. From an economical stand- 
point varying results are obtained, but generally a saving 
of fuel—in some cases as high as 10 per cent.—results. In 
order to overcome the necessity of having the doors open 
for a great length of time, an inclined-grate mechanical 
stoker has been devised, as shown in Fig. 2, which receives 
its fresh coal in a hopper placed just outside of the furnace, 
and feeds it automatically to the outer end of the grates, 
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next working this coal down the grate towards the rear of 
the furnace as fast as it cokes, and, when it reaches the 
rear of the furnace, throwing the remaining ash upon a 
dumping section of the grate, whence it may be removed 
either continuously or periodically. Fig. 3 shows a side- 
feed stoker, working from the sides towards the centre. 
This plant is said to be especially preferable where wide 
farnaces are found and when the coal contains over 25 per 
cent, of volatile matter. 
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ELECTRICITY AND GAS IN NEWCASTLE. 


It will be remembered that in our issue of May 11 we 
published a set of curves showing the relative progress of 
the Corporation's electricity undertaking and that of the gas 
company in Bristol, and in the following week we were 
enabled to publish a diagram for Glasgow showing results 
of striking similarity. In the latter town both concerns 
belong to the Corporation, whereas in the case of New- 
castle, which we deal with this week, the works are entirely 
in the hands of companies. 


bulk to Wallsend and other local authorities, and also a 
power supply to the North-Eastern Railway, the Tyneside 
electric tramways, and various large engineering works, 
with the result that their business is now by far the larger, 
extending as it does over an area of more than 400 square 
miles. 

For purposes of comparison with the gas company we 
have used the aggregate figures of the combined electricity 
stations, but it must be understood that from 1901 onwards 
the results are not strietly comparable, owing to the 
aggressive enterprise of the Tyne Company, as already 
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As is well known, there are two electricity undertakings 
in Newcastle, owned respectively by the Newcastle-on-Tyne 
and Newcastle and District Companies, These, having 
both obtained statutory rights of supply throughout the 
town, divided the borough between them by mutual agree- 
ment, and simultaneously commenced warfare with the 
local gas company in January, 1890. Until 1902 both 
companies successfully developed their respective areas, and 
grew side by side at practically. equal rates. After this 
date, however, the Tyne Company commenced a supply In 


explained. Referring to the curves for Newoastle, it will be 
noticed that the gross profits made by electricity bearafamily 
resemblance to those of Glasgow and Bristol In ali three 
cases a maximum is reached about 1898, and a minimum 
during the coal troubles of 1901. At Newcastle the price 
of coal was doubled during this year; indeed, the works 
costs of the Tyne Company were increased as much as 
‘3d. per unit in consequence, so that a reduced profit would 
naturally be expected. But the curves show that in spite 


of this the policy of steadily reducing the cost of current 
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ANNUAL RETURNS OF THE NEWOASTLE GAS AND ELEOTRIOITY COMPANIES. 


— 1904, 1905. | 1902. 1901. 1900. | 1899. | 1898. 1897. | 1896. 1895, 1894, 1893. 
Electricity — | 
Capital outlay..,..£| 1,549,535) 1,317,253) 907,050, 678 536) 407,942) 252.825! 186.477, 158.648) 141,226) 114 2589| 103 266| 88,642 
Total revenue .....£; 138500) 105,000 71,400, 53,100) 38000, 235,900 28100) 25,700 920200) 17.700} 15,700) 13,700 
Profit per cent. .....| 5'16 5'47 5'02 5 00 5:49 8 40 91 8:40 7 61 7°75 6'51 6'1 
Units sold ............|20,391,542/11,683,466 7,568,144 4, 182,054/2 256.268/1,930.720/1,547,2778/1,505,875/1,076.092, 920494) 832 305) 748,889 
Price ut unit, pence; 1°43 1'85 2:08 2:92 ó 86 à 9 41 4'1 4:16 43 4-25 4:17 
as— 

Capital outlay.....£| 1,876,386 1,775,515) 1,689, 269/1, 571, 745|1,442,395|1,337, 709 1,224 861/1,096,587/1,015,618) 954.715, 939,714) 918,606 
Total revenue ....£| 374,880) 376,355 361,339) 385,971| 382,776, 301,928) 264 5532| 244,850| 231,176) 251,211| 214,808| 201,296 
Profit per cent. .....| 7°58 7°79 6:51 1:82 8:08 7:58 7:80 718 (tg 8:25 7'9 1:08 
Gas sold (thousands)| 2,812,910| 2,730,082 2,716,510/2,714,375|2,598,981|8, 375,956/2,304,905/2, 239, 762| 2,021,683) |, 928,971] L, 766, 338] 1,755,700 
Price per thousand, 

PONCE ...—...-.«| 21°10 21'91 21:87 22:95 22 65 21:25 | 20'49 1972 13:65 19:69 19 75 1915 


was courageously continued, so that the output continued 
to increase by leaps and bounds. After 1901 the profit 
does not return to its former level, but in view of the 
phenomenal rate at which the price of energy was reduced 
during this period the results can only be regarded as 
highly satisfactory. In 1903 the electricity companies 
obtained an average price of 1:85d. per unit, yet their 
profit was practically equal to the 1892 figure, when they 
obtained 4°17d. Turning now to the record of the New- 
castle Gas Company, we find again a marked resemblance 
with the profit curves of gas in Bristol and Glasgow. But 
in one very marked respect have the Newcastle gas people 
repeated the Glasgow error that we pointed out in our 
leading article of May 18. The price of gas was ralsed to 
bolster up the profits during the time of dear coal, and 
with the same result—the output of gas remained stagnant, 
while that of electricity doubled its rate of increase. 

The Newcastle curves certainly show a rather one-sided 
state of affairs, for the electricity companies appear to 
have had itall their own way ; and although the output of 
gas has certainly increased during the period of competi- 
tion, ita rate of increase has fallen off, while the gas con- 
sumers have apparently not benefited at all, unless we 
assume that had the gas company a monopoly they would 
have raised prices even more than was actually the case. 
Both Neweastle and Glasgow are object lessons to certain 
local authorities who, content with a snug monopoly, 
hesitate to reduce the price of energy and invite a power 
load. The effect of reducing price is to bring improved 
load factor and increased output, so that profits are not 
materially reduced, while the financial position of the 
station regarded as a commercial enterprise is greatly 
improved. 

Other local authorities that hesitate to develop their 
electricity works because of their capital invested in the gas 
company should study the curves of Bristol, where both 
undertakings under proper management have progressed 
side by side with equally satisfactory profits maintained 
in spite of competition, and with all-round benefit to the 
consumers. 


THE NEWCASTLE AND DISTRICT ELECTRIC 
LIGHTING COMPANY. 


This company was formed in 1889, and commenced to 
supply energy in January, 1890, about one month earlier 
than the Newcastle Electric Supply Company, so that the 
District Company has the credit of being the pioneer. 
Although both companies had powers to supply the same 
area, a mutual arrangement was come to between them, 
the District Company taking the western portlon and the 
Supply Company the eastern portion of the city. A 
special interest attaches to this company by reason of the 
fact that it was the first public supply company in the 
world to use pteam-turbines as prime movers. One of 
the circumstances which led to the decision to use Parsons 
turbine machinery was that the site of the original supply 
station is peculiar, being on theside of a very steep hill, ao that 
the two engine-rooms are on a terrace above the boiler-house. 
On such a site the solid foundations required for large 
comparatively elow-running machinery would have been 
very expensive. The total area of the engine-rooms is only 


400 equare yards, and in that space turbo-generators of a 
total capacity of 5,000 kw. are placed. There are two sets 
of condensing plant; one a surface condenser, dealing with 
light loads, and the other being of the barometric jet type. 


3,500-kw. Turbo-Alternator in the Carville Station of the Newcastle- 
on-Tyne Electric Supply Co. 


Condensing water is drawn from the River Tyne through 
pipes in a brick-lined tunnel about 100ft. long. The jet 
condensing plant is interesting. The pumps are worked 
by an engine fitted with spear rods, and fixed at 
the boller-room floor level. The  water-pumps are 
sltuated at the mean tide level; the asir-pumps only 
deal with air and vapour, and the jet water rises to a 
considerable height in consequence of the vacuum formed. 


No. 1 Engine Room in the Forth Banks Power Station. 


The “head” against the pumps at the bottom of the well 
is therefore comparatively small; the vacuam obtained is 
generally within an inch of barometric pressure. The 
turbines originally put down drove four Parsons single- 
phase alternators of 75 kw. capacity each, generating 
current at 1,000 volts pressure, 80 periods. Besides addi- 
tional single-phase plant, two 400-kw. continuous-current 
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turbine sets were put down in 1900 to meet the immediate 
demand for energy for power purposes. These latter sets 
have since been removed to Lemington-on-Tyne, where the 
company has a power station for supplying Newburn and 
adjacent district. 

All the continuous current required in their Newcastle 
area is now supplied from the new power station at the 
Close, on the banks of the River Tyne, close to the older 
station at Forth Banks. This new station is designed for an 
ultimate capacity of 12,000 kw., and was erected in 1902 
to cope with the increasing demand for electric power. A 
description of this station is given below. 


No, 2 Engine Room at Forth Banks Power Station. 


The engine-room, and boiler-house with coal store over- 
head, run parallel with the river, from which the condensing 
water is drawn. Coal ia brought to the works in barges 
or carts, a conveyor plant, made by Messrs. Babcock and 
Wilcox, being installed to deliver it into the coal bunkers 
over a Blake-Dennison continuous weighing machine. The 
workshops and stores are in an adjoining building at the 
east end of the power-house. Steam is generated by a 
battery of five water-tube boilers of the " Stirling " type, 
the working pressure being 250lb. per square inch. Each 
e ud is capable of evaporating 18,000lb. of water per 

our. 


They are fitted with automatic chain grate stokers, | 


now being erected. The feed pumps are of the direct- 
acting type, Weir’s make, and are fitted with arrangements 
for using the steam expansively, the cut-off being capable 
of variation from the outside while the pumps are work- 
ing, thus making them more economical in steam consump- 
tion. Two superheaters for 100deg. F. superheat are being 
installed. 


The Boiler House at the Close Power Station. 


In the engine-room there are two Parsons turbo-gene- 
rator sets of 1,500 kw. capacity eacb, and two similar sets 
of 1,000 kw. eacb, all being direct current, at 480 volta. 
The larger sets run at a speed of 1,600 r p.m, and the 
smaller ones at 1,760 r.p.m. Some further details of these 
direct-current turbo-generators may be of interest. In all 
cases there are bwo generators coupled in tandem to one 
turbine, the armatures being interchangeable. The well- 
known difficulty of constructing direct-current machines of 
this size for such a high speed to obtain good commutation 


The Engine Room at Close Power Station. 


which work with absolute smokelessness on this type of 
boiler, even when coal of an inferlor quality is used. 
The feed water is admitted to the back top drum of the 
boiler, and pasees down the last bank of tubes, thereby 
coming in contact with the hot gases before they leave the 
boiler, and thus reducing the chimney temperature to a 
minimum. The feed water being heated in its passage 
down the back bank of tubes deposits any mud and sediment 
in the bottom drum, whence it can readily be blown off, 
and as this drum is far removed from the fire, no injury 
results from a considerable accumulation of solid matter 
in the same. Two additional boilers of the same type are 


Close Power Station of the Newcastle and District Electric Supply Co. 


properties has been overcome by means of a compensating 
winding, consisting of a number of turns in series with the 
armature embedded in the magnet pole-faces, A fixed 
brush position for all loads without any sparking has thus 
been attained. It is interesting to note that metallic 
brushes are used for collecting the eurrent, instead of the 
almost universal carbon brushes; smooth-core armatures 
are also employed. The floor space occupied by a 1,000-kw. 
set is only about 230 square feet (581ft. by 6ft.), the total 
weight being about 144 tons. The speed of the turbine is 
governed by a valve operated by a mechanical governor. A 
pulsating motion is provided mechanically to keep all parts 
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of the valve gear in movement and to ensure prompt 
action on any change of load. This governor maintains 
automatically constant voltage at all loads. So quick is 
the response of the valve gear that it is easy to maintain 
the voltage within 2 per cent. of the normal. | 

Two surface condensers and pumps of Abbott and Co.'s 
make (Gateshead), each with a cooling surface of 5,000 
square feet, are provided for the 1,000-kw. sets, while 
the condensers and pumps for the 1,500-kw. sets sre 
of Carrick and Wardale’s make (Gateshead), and Edward’s 
air-pumps are used in connection with these. 
. storage battery is in use, floating across the mains of the 
three-wire system. 
two hours, 1,820 amperes for one hour, or, on emergen- 
cies, 2,200 amperes for five minutes. 

The switchboard is of the well-known Ferranti cellular 
type, for this type of board is now being made for direct- 
current work as well as for high-tension alternating current, 
for which the manufacturers primarily designed it. The 
board consists of 10 sets of dynamo panels, two sets of 
balancer panels, and 12 sets of feeder panels, with a centre 
panel for wattmeters and middle wire. 

‘The company has two distinct systems of mains. The 
original system is a high-pressure, 1,000-volt, alternating- 
current network, with house-to-house transformers. One 
or two outlying districts are also supplied from transformer 
sub-stations, low-pressure alternating-current networks 
being put down in these districts. Most of the older 
eustomers of the company are stil supplied from the 
alternating-current circuits for lighting, although they can 
be transferred to the direct-current supply in the event of 
their requiring such current for power purposes. New light- 
ing consumers are usually put on the direct-current supply, as 
it is not Intended to increase the capacity of the alternating- 
current station. The direct current is supplied irom a 
three-wire network, 480 volta across the outers. There are 
ab present about 1,000 consumers connected to the com- 
pany's mains, among the largest being Armstrong, Whit- 
worth, and Co. (ordnance works), Hawthorn, Leslie, and 
Co. (locomotive works), Spencer and Sons (steelworks), the 
Co-operative Wholesale Society, Elewlek Coal Company, 
Spillers and Bakers (flour mills), Locke, Blackett, and Co. 
(leadworks), the Newcastle Chronicle, and the Newcastle 
Journal 

The company, as mentioned before, has also erected a 
power station at Lemington, about four or five miles up 
the Tyne, to supply Newburn, Lemington, and adjacent 
places. The provisional order for this district was obtained 
in 1902, and the station has been working profitably for 
some time now, with the prospect of a much greater output 
in the future, as there are many large works in the nejgh- 
bourhood. The company has also entered into agreements 
with the urban authorities of Benwell and Fenham, suburbs 
of Newcastle, to supply them for a considerable term of 
years with current in bulk, the urban authorities laying 
down their own network of mains in the area over which 
their powers extend. 

The authorised capital of the company is £300,000 and 
£150,000 4j per cent. debentures. The dividend rose 
gradually from 64 per cent. in 1895 to 8j per cent. in 
1898, and continued at that figure till 1903. In 1904 it 
fell to 74 per cent., and in 1905 to 5 per cent., which ia 
explained by the rapid outlay of capital which had not 
had sufficient time to become remunerative. The number 
of units sold in 1905 amounted to 5,533,702, at an average 
price of l'490d. The total cost per unit sold was ‘86d. 
The increase in the number of units sold has been very 
rapid. In 1903 it was about 2,650,000, rising to 3,260,000 
in 1904, and to 5,533,702 in 1905. 
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THE SUNBEAM LAMP COMPANY. 


The history of the Sunbeam Lamp Company extends 
back to the early days of electric lighting, when the 
pioneers of the incandescent lamp had to face two classes 
of difficulties. The first of these was the manufacture of a 
lamp with the facilities available which would meet the 
then moderate demands of the consumer. The difficulties 


A large. 


Its capacity is about 1,040 amperes for | 


very large buildings required for this exhibition. 
interesting to note that a somewhat ancient and historic 
building, known as Park House, and referred to by 
Charlotte Brontë in her novel “Jane Eyre,” was secured 


| the ars lamp, the 


of manufacture were increased by the limited knowledge of 
the many processes now well understood. It frequently 


happened, as in the case of the Sunbeam lamp, that when 
the pioneers of a new branch in the industry had succeeded 
in overcoming the practical difficulties they were confronted 
with patent litigation, which made it advisable to close 
down for a time the work so organised. The special 
branch in which the Sanbeam Lamp Company specialised 
in the early days of electric lighting was the manufacture 
of high.eandle power incandescent lamps. 
Industrial and International Exhibition was organised in 
Newcastle ia 1887, this company secured the contract for 


Thus, when thé 


South Shore Glass Works of the Sunbeam Lamp Co. 


the lighting of all the main courts of the exhibition 
with their large incandescent lamps. 
candle-powers varying from 200 up 


These lamps had 
to as much as 
1,000, and successfully coped with the lighting of the 


Ib is 


by the company for the manufacture of their lamps. It 
was In this building that the manufacture of the lamp was 
perfected, and soon the company became famous for their 


high candle-power lamps, which were made up to 2,000 c.p. . 


Blowing Incandescent Lamp Bulbs at the Sunbeam Lamp Co.'s Glass Works. 


Unfortunately, having proved the success from a com- 
mercial point of view of these lamps, which were then an 
economic mean between the small incandescent lamp and 
company were compelled to discontinue 
manufacture until the expiration of the Ediswan patents. 
The interruption in manufacture, however, did not dis- 
courage the company, and when these patents expired 
the Sunbeam lamp was again to the fore. The company 
claim to be the second oldest makers of incandescent 
electric lamps in this country, and that theirs are almost the 
only lamps which are completely manufactured in the United 
Kingdom. Thus the company make not only the filaments 
with the necessary mounting, but also the glass, and then 
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proceed to blow their own bulbs in their works on the 
South Shore. For most other British-made lamps glass 
globes are imported. Further than this, the management 
have paid great attention to improvements in methods of 
manufacture, which enable them to obtain uniform quality 
as well as cheapness in first cost. "The whole of their works 
are now electrically driven, power being obtained from the 
County of Durham Electrical Power Distribution Company, 
Limited. In the progress of the development in manu- 
facture the company adopted, wherever possible, lamp- 
making machines in place of hand labour. A large number, 
therefore, of the steps in the manufacture of an incandescent 
lamp are now carried out by the company by automatic 
machines, which replace to a large extent the glassblower. 
These machines are fed by hand, but the finished product 
is Independent of the variation which is bound to occur 
when such operations are done by a number of skilled 
glassblowers. | 

The Sunbeam Lamp Company have pald great attention 
to the economy of their lamps, and to obtaining as uniform 
a consumption in watts per candle-power throughout the 
life as possible. Amongst the special lamps made by the 
firm is the Sunbeam heating lamp, which is the active part 
of so many electric radiators. For heating offices and 
occasional rooms these radiators possess many advantages. 
The Sunbeam Company are the original makers of this 
type of lamp, which may be looked upon as a legitimate 
outcome of the large incandescent lamp which they were 
the first to put upon the market. 

The management—Mr. J. W. Edmundson, managing 
director; and assistant managers, Mr. T. J. Grainger and 
Mr. H. W. Edmundson—will gladly welcome any visitors 
and explain the various interesting processes ab work. 


THE COMMERCIAL ASPECT OF WIRELESS 
TELEGRAPHY. 
BY EDWIN EDSER, A R.C SC. 


It is to-day somewhat difficult to realise that wireless 
telegraphy, considered as a commercial undertaking for the 
transmission of messages, is no more than ten years old. 
Guglielmo Marconi came to England in 1896, and his first 
application for a patent was made on June 2 of that year. 
Shortly afterwards Marconi made a demonstration to the 
British Post Office, and messages were successfully sent 
across the Bristol Channel, a distance of nine miles. 

There appears to be.a popular notion abroad that, although 
the credit for the commercial application of wireless tele. 
graphy rests with the Marconi Companies, the scientific 
credit for the Invention belongs primarily to persons other 
than Marconi. This view, however, is not borne out by 
decisions in the Law Courts when the patents have been 
under review ; by the attitude of varlous selentific bodies 
which have conferred degrees and honours on Marconi In 
recognition of his inventions ; nor by the actions of various 
governments and government departments in making 
contracts with the Marconi Companies—contracts in con- 
nection with which it was material to consider the validity 
of the patents covering the inventions and the apparatus, 
which were the subject of those contracts. 

In this connection it is worth while to quote the words of 
Prof. Slaby, who had himself been attempting to transmit 
messages, and who, on hearing of the results achieved by 
Marconi, hurried over to England to witness his demonstra- 
tion to the British Government. He stated, in a lecture 
which he delivered in Berlin on his return from witnessing 
these experiments, that he had himself experimented in his 
laboratory with Hertz-wave apparatus, bub had achieved no 
results of value, and that what Marconi had done repre- 
sented réal invention. | | 2 

In the decision in the suit brought by the Marconi Wire- 
less Telegraph Company of America against the De Forest 
Wireless Telegraph Company upon Marconi’s basic patent, 
the judge carefully reviewed the several earlier experimental 
researches by many of the most distinguished scientists and 
physicists not only in the United States, but in Europe, 
such as the experiments of Dolbear in America, Lodge in 
. England, Popoff in Russia, Hertz in Germany, and Branly 


in France, and said: “It would seem, therefore, to be a 
sufficient answer to the attempts to belittle Marconi’s great 
invention that, with the whole scientific world awakened by 
the disclosures of Hertz in 1887 to the new and undeveloped 
possibilities of electric waves, nine years elapsed without a 
single practical or commercially successful result, and 
Marconi was the first to describe and the firat to achieve 
the transmission of definite intelligible signals by means of 
these Hertzian waves.’ 

At the present time wireless telegraphy has passed from 
the region of brilliant but unrealised possibilities and has 
become an established method of intercommunication. In - 
overland transmission its success has not been, and probably 
will never be, very great: it might be successfully utilised 
in establishing communication between two distant towns 
separated by a tract of uninhabited country—as in that 
case ordinary telegraphic communication would be very 
costly, since the cost of the telegraph line would have to be 
defrayed by the messages sent from one town to the other. 
On the other hand, in a thickly populated country messages 
ean be more expeditiously and economically transmitted by 
means of a land line than by any method which dispenses 
with its use. . 

It is, therefore, in the transmission of messages oversea 
that wireless telegraphy finds its most important applica- 
tions, and this has been clearly realised by the Marconi: 
Company. Even within the restricted range the develop- 
ment of wireless telegraphy has been beset with difficulties: 
not alone the technical difficulties peculiar to the process, 
which have been overcome, but the far more formidable 
difficulties arising from the fact that the great European 
Powers, in respect of many connections, possess monopolies 
in the transmission of submarine messages. Thus wireless 
communication between England and Ireland, France, 
Holland, or Germany, however desirable this might 
be, is rendered impossible from the outset. In one case 
the Marconi Company organised a system of communica- 
tion between Amsterdam and London with a view to 
facilitating the business known as “arbitrage.” This 
business is carried on by selling a stock at one place and: 
simultaneously buying the same stock at another place: 
where its price is fractionally lower. The cable communica- 
tion between Amsterdam and London is so bad that 
messages were frequently sent from Amsterdam to America, 
and from there to London, in order to gain time; 
and in the arbitrage business time is of the greatest import- 
ance. The institution of the Marconi system between 
Amsterdam and London was felt to meet a long-felt want, 
but nevertheless it had to be abandoned, since the trans- 
mission of messages between these countries is a national 
monopoly, Almost the only field left open for the Marconi 
Company was, therefore, the transmission of messages to 
America and to ships at sea. To the surprise of everyone, 
Marconi succeeded in transmitting signals to Newfound- 
land; but at this point an unforeseen difficulty arose—a 
message which could be easily sent at night could not be 
sent by day. This appears to be due to the fact that the 
ether is ‘‘ionised,” or rendered conductive by sunlight ; the 
use of more powerful radiators has overcome this difficulty, 
The new Cape Breton station is accordingly being fitted up 
with alternating dynamos developing 150 h.p.; when this 
and a similar station in Great Britain is finished, wireless 
communication with America will be possible at any hour 
of the day or night. 

At present a regular service of communication is estab- 
lished between England and most of the ocean-going 
steamers. A list can be obtained from any telegraph office 
giving the dates at which ships provided with Marconi 
apparatus sail, and the hour up to which messages can be 
received at the various Marconi stations on the coast in 
order to be transmitted to these ships. The distance to 
which a message can be dispatched oversea to a ship varles 
from 200 to 2,000 miles, according to the class of apparatus 
with which the ship is fitted. To take two examples. In 
the list of May sailings we find that the “St. Louis” 
leaves Southampton on May 19, and messages can be 
dispatched from Niton, Isle of Wight, up to 2 p.m. on 
that day, and from the Lizard up to 2 am, on the 
following day. The " Kaiser Wilhelm der Grosse” leaves 
Bremerhaven on May 1; messages may be dispatched. 
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to her from the North Foreland up to 10 a.m. May 2, 
from Niton up to 2 p.m. on May 2, and from the Lizard up 
to midnight May 2. These are short-distance messages, 
the charge for which is 64d. per word, with à minimum 
charge of 6s. 6d. Some ships, however, are fitted with 
long-distance apparatus, and one of these, the French liner 
La Provence,” being, on April 28 last, 1,800 miles from 
Poldhu and 1,700 from Cape Cod, simultaneously com- 
municated with both stations and received replies from both. 

The Mareoni Company does not sell apparatus, but 
institutes receiving and transmitting stations under the 
charge of its own operators on the various ships. At 
the present time effort is bsing mostly directed toward 
the standardisation of apparatus and the organisation 
of a service which shall be absolutely trustworthy. It 
is possible to use a large number of separate ''tunes" 
for transmission, but the general tendency is to use 
a single tune as much as possible Where secrecy 
is required, messages should be coded as they are in 
cable transmission. A message must in either case pass 
through a number of different hands, and hence coding 
is just as necessary for one method of transmission as 
for the other. Messages can be dispatched from shore 
to ship to a greater distance than from ship to shore. This 
is due to the fact that most of the ships were not built with 
a view to carrying any considerable source of power for 
wireless telegraph purposes, but special provision is being 
made for this in several large ships now building, notably 
one which is being built for the Cunard Company. 

At the Berlin Congress on Wireless Telegraphy, 1903, it 
was proposed that any ship might carry wireless telegraph. 
apparatus and receive messages therewith, provided they 
complied with certain formalities. Thore is a tendency in 
Germany and elsewhere to resent the vestment of a 
monopoly in the Marconi Company; nevertheless, it is 
difficult to see how the vestment of a monopoly in 
some one body can be avoided. In order that 
messages may be transmitted with certainty, standardisa- 
tion of apparatus is essential; and even if this difficulty 
were avoided, there are others which would render the 
proposals of the Berlin Congress inoperative. One of 
these is the mutual interference between a number of ships 
all eager to send messages to the shore. As a matter of 
fact, all ships at present equipped for the reception of 
wireless telegraph messages are fitted with the Marconi 
apparatus, worked by operators in the pay of the 
Marconi Company—even the German ships come under 
this head. Hence it is possible to direct all but one of 
the ships to stand by until the message has been received 
from that one, and then to receive the messages from the 
remaining ships one at a time. If the operators on the 
various ships were in the pay of separate companies, 
such a method of procedure would be practically impos- 
sible. Hence it follows that a wireless telegraph 
service to and from ships at sea can scarcely be 
arranged without vesting a monopoly in some company. 
From the point of view of the public it is immaterial which 
company gains the monopoly, so long as the maximum 
amount of certainty in the transmission of messages is 
obtained. The Marconi Company at present possess a 
systematic organisation, including the necessary shore 
stations; any other company would, of course, be unable 
to use these stations, and, therefore, would be practically 
out of the running. It is, further, only just that the com- 
pany which has done so mach to prove the possibilities of 
wireless telegraphy should reap whatever benefits may 
accrue from its use. Of course, there are some people 
who consider that such monopolies are most safely vested 
in governments ; the case of the Amsterdam-London cable 
may be recommended for consideration to these persons. 

The above sketch has been devoted to a consideration of 
the commercial aspects of wireless telegraphy. The scientific 
side of the question, which is now coming to be fairly well 
understood, has not been alluded to; those interested in 
this aspect of the subject can be referred to a treatise* by 
Prof. Fleming which haa just been issued. This treatise 
gives a detailed account of the subject, and includes most 

* « The Principles of Electric Wave Telegraphy,” by J. A, Fleming, 


M.A., D.8c,, F.B.S., pp. xx. +671, with seven plates and 57 diagrams. 
-London : Longmans, Green, and Oo. Price 24s, net, 


many years. 
Museum coupled to the original high-speed dynamo, which 
developed about 10 h.p. when running at the enormous 
speed of 18,000 r.p.m. In this case the turbine was double- 
ended, the steam entering at the centre and passing towards 
both ends of the shaft, 


of the data which have been published, including par- 
ticulars of all patents which have been issued up to the 
present time, 


MESSRS. C. A. PARSONS AND CO. 


The Hon. C. A. Parsons, as a ploneer in engineering 
work, has brought great credit to the Newcastle district. 
He was the first engineer to make the steam-turbine a 


commercial machine, and his skill in overcoming the many 
difficulties Involved is now recognised throughout the world. 


It was in 1884 that he, after many experiments, constructed 
his first steam-turbine, which was in commercial use for 
It is now to be seen in South Kensington 


This type of construction, after- 
wards abandoned by the Hon. C. A. Parsons, has since been 


revived by certain of his licensees and used in very large 
turbines. 
and Co. can easily be made from Newoeastle-on-T yne, and it 
enables a complete history of commercial steam-turbines to 
be followed. In the entranee to the works there are 
displayed some historieal machines which clearly show the 
developments in design, and also in detail construction, of 


A visit to the Heaton Works of C. A. Parsons 


Parson’s Turbo-Blower delivering 16,000 cubic feet of air at 121b. pressure, 


these interesting prime movers. To show how the turbine 
has inereased in magnitude since 1884, it suffices to contrast 
the 10-h.p. machine then manufactured to run at 18,000 
revolutions with the 7,000-h.p. turbines manufactured by 
this firm, and in regular work at the Carville station of the 
Newcastle-on-Tyne Electric Supply Company. 

As regards the design of turbines, in 1889 the radial- 
flow type was introduced. This consisted of a series of 
fixed annular discs with rungs of blades, between which 
another series of discs keyed to a shaft rotated. The guide 
blades were secured to the faces of the stationary discs, and 
nearly touched the fixed disc, Tho steam passed outwards 
through the successive rings of blades, then inwards along 
the back of the first moving disc, and again outwards 
through the blades of the second moving disc, and so on, 
until it ultimately reached the exhaust. In 1892 this type 
was first tried condensing, an engine which was of 
150 i.h.p. being coupled to a 100-kw. alternator, running 
at 4,000 rp.m. and with 100lb of steam, slightly super- 
heated, and a vacuum of 28in. mercury ; the consumption 
was 27]b. per kilowatt-hour, which is equivalent to 16lb. 
of steam per indicated horse-power hour. l 

About two years later the parallel-flow type of turbine 
was again adopted with considerable modifications. The 
turbine was made single-ended, with the steam passing in 
one direction, the second set of turbines being replaced by 
rotating dummy pistons, by which the end pressure of the 
steam along the shaft was balanced. Grooves are turned 
in these pistons into which the corresponding fixed collars 
of the cylinders can project, and being almost in contact 
prevent any serious leakage of steam past the pistons, the 
amount of clearance belng regulated by the thrust bearing 
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ab the end of the turbine shaft. The bearings consist of a 
brass bush surrounded by three concentric tubes, separated 
from one another by a thin film of oil, which damps all 
vibration. Also, owing to the very small pressure on the 
bearings at all loads, the wear is practically nil. 

The steam is admitted to the turbine in series of gusts 
regulated by the opening and closing of a double-beat 
valve, which in its turn is controlled by a steam relay 
worked by the governor. As the load on the engine 
increases the governor increases the length of the gusts of 
steam, until at full load they are practically continuous. 
The periodic motion is given to the steam relay valve by a 
series of levers worked by a cam driven by a worm-wheel 
off the turbine spindle, the governor simply altering the 


Parson’s Turbo Pumping Plant supplied for the Sydney Waterworks. 


mean position of the relay valve, and thus lengthening or 
shortening the gusts of steam. 

Enormous improvements have been made since 1892 
which have induced to economy in working and to a reduc- 
tion in the cost of upkeep. The net results of the improve- 
ments are shown by comparing the numerous published 
tests made on the Parsons turbine by independent experts. 
Amongst the historical trials are those carried out on some 
5,000-kw. turbo-alternators supplied to the Frankfort Cor- 
poration. On one of these at full load a steam consumption 
as low as 14'6lb. and 14'74]b. of steam per kilowatt-hour 
was found ; this was when working with steam at 158'5lb. 
per square inch with 235deg. F. of superheat, and with 
27in. vacuum. In the case of the turbo-alternators at 
Carville the superheat is not usually carried so high, and 


Parson's 575-kw, Turbo-Generator for Ship Lighting. 


as a result the steam consumption is rather more per 
kilowatt-hour, 

From trials made by Mr. C. H. Merz, the consulting 
engineer to the .Newcastle-on-Tyne Electric Supply Com- 
pany, a consumption of 15.87]b. of steam per kilowatt-hour 
was obtained under the following conditions: steam pres- 
sure, 194'4]b. ; superheat at the turbine stop valve, 151deg.; 
vacuum at the turbine exhaust, 28°6in. On this trial the 
turbine was producing 4,931 kw. at approximately 6,000 
volts. It was in consequence of trials of somewhat similar 
machines in the Neptune Bank works of this company 
that Mr. Merz was induced to adopt steam-turbines rather 
than reciprocating engines for Carville station, which is 
now supplying electrical energy to the bulk of the manu- 
facturers on Tyneside. 

One feature in which considerable advance has been made 
by Messrs. C. A. Parsons and Co, in connection with their 
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| recent installations is in the use of a vacuum augmentor 


which enables higher degree of vaeuum to be obtained. A 
full deseription of this will be found in a paper read before 
the Institution of Electrical Engineers by the Hon. C. A. 
Parsons, G. Gerald Stoney, and C. P. Martin in May, 
1904. 

While the steam-turbine was originally designed for 
driving electrical machinery, it has since been applied to 
many other uses; amongst the largest of these is the pro- 


| pulsion of steamships, but a history of the success obtained 


in this particular part of engineering is somewhat beyond 
the scope of the present résumé. Separate works have 
been started on the Tyne for the manufacture of marine 
turbines. 

Turbine driving blowers and pumping plants also now 
claim a considerable portion of the output from the Heaton 
Works. The magnitude of the industry founded by the 
Hon. C. A. Parsons can be gathered by the following 
figures, which give the aggregate horse-power of turbines 
manufactured or now on order by his firm and by those 
who have taken out licences to manufacture turbines under 
his patents. Thus, in his own works the aggregate 
amounts to 550,000 h.p. ; the allied firms in this country 
have an aggregate output of 120,000 h.p.; the firms on 
the Continent, 200,000 h.p.; and the licensees in the 
United States, 200,000 h.p.—a grand total of 870,000 h.p. 

While the essential feature in the Heaton Works is the 
steam-turbine, there are many points of interest In con- 
nection with the design of continuous-current dynamos and 
alternators to be driven by the same. The high speed of 
the generators necessitated special designs of alternators 
and dynamos. With the continuous-current machine the 
commutating trouble also needed special investigation. In 
order to reduce the influence of the armature reaction on 
the commutating field, the firm have designed and adopted 
a form of compensating winding which has been so successful 
that the continuous-current turbo-generators can now be 
run with fixed brushes, and are independent of variations 
in load. Examples of this winding will be seen both in 
course of construction at Heaton and in regular work on 
the generators in the Close station of the Newcastle and 
District Electric Sapply Company. 


ELECTRICALLY-OPERATED COKE-DRA WING 
MACHINES. 
BY FRANK C, PERKINS, 


The accompanying illustration shows the details of con- 
struction and method of operation of a new coke-drawing 
machine in operation at the Continental plant at Union- 
town, Pa. This machine, which was placed in operation 
by the H. C. Frick Coke Company, includes two separate 
and independent units, mounted on separate truck, and 
connected together by link and pin coupler, the one a 
conveyor and the other an extractor. The latter consists 
of a heavy rigid cast-iron frame, mounted on a pair of 
axles which are driven by means of worm gear, and 
it contains the necessary gearing for transmitting the 
power required for the various operations, carrying 
on the top a swing carriage through which passes a 
steel ram bar 4jin. in diameter. A 20-h.p. motor 
is used for driving the main shaft through gearing con- 
nected with a clutch so that the ram may be moved 
forward and back in the oven. This motor is of the 
General Electric type of series machines, operating at a 
speed of 350 r.p.m. on a circuit of 220 volts. The ram is 
provided with cut teeth on one side engaging with a steel 
pinion on a vertical shaft, which is driven by means of 
bevel gears from the main shaft. A heavy chilled cast-iron 
shovel which has a thickness of 6in. at the back end and 
tapering down to a thin edge at the front is provided on 
one end of the ram, with sufficient length to carry the 
shovel to the back end of the oven, as shown in the 
accompanying illustration. The electric motor not only 
drives the main shaft, but is also arranged to propel 
the machine along the track when so required, the 
motor being handled by means of a Westinghouse con- 
troller, a hand-wheel and screw being manipulated so as 
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to rotate the swinging head and ram at any angle in order 
to clean the sides of the oven. For the operation of the 
extractor there are two levers provided, and a hand-wheel, 
the latter being used for operating the head, and the 
former, one for moving the controller and the other the 
clutch, 

The other part of this interesting machine for drawing 
coke from beehive ovens is the conveyor, which really 
consists of two parts carried by a steel framework which 


is mounted on wheels and coupled to the extractor ; one of. 


the two conveyors receives the coke in front of the oven as 
it is drawn out by the extractor, and delivers the material 
to the second conveyor, which loads it into the cars after 
properly screening it. The former conveyor in front of the 
oven has curved overlapping slats attached at each end to a 
heavy link belt running in a channel and protected from 
wear due tothe coke dust. The other conveyor to the cars 
is provided also with narrow slats, which do not overlap as 
in the case of the other conveyor, the dust and ashes being 
screened out through the openings, This conveyor frame 
is hinged at the outer end, and is lowered and raised as 
desired for the proper height of cars by means of a small 
winch or holsting machine, which is operated by a 
G.E. direct-eurrent motor of 74 h.p. operating at a 
speed of 690 rpm. from the 220-volt power circult. 
The main driving shaft is operated by means of 
this motor to a gear and pinion with two sprockets 


the extractor. The total average electrical power 
required was 2'2 kw. per hour, while the average 
time of drawing was a trifle over a quarter of an hour. 
The average consumption for the conveyor was 3'36 kw., 
while that for the extractor was 5'1 kw. for the extractor 
arm and 8'5 kw. while shifting the machine from one oven 
to the other. At the beginning of the forward stroke of 
the extractor arm there is à 60-ampere momentary demand 
on reversal, which drops almost instantly to 55 amperes, 
and finally to 26 amperes as the extractor moves forward. 
The demand rises to 45 amperes due to extra compression 
of the coke at the back end of the oven, towards the end 
of the stroke, where there is but small clearance. The 
eurrent then rises to 45 amperes as it is reveraed at the 
beginning of the return, dropping gradually at the end of 
the stroke to 22 amperes, One would ordinarily expect 
that the conveyor would require practically a steady 
current, but there is a heavy draft of current with each 
reversal of the extractor of 16 amperes, decreasing to about 
six amperes as a normal demand. 

It is maintained that the cost of operation is about 
7 cents per oven for the power alone, with an average of 
2'2 units at a rate of 2 cents per unit, in addition to 1dol. 
per horse.power demand per month. It is stated that 
the labour of the operator is 74£cents per oven, a full 
day drawing 30 ovens, costing 2°25dol. Taking into 
account the labour of one helper, two hosemen, and other 


Electrically-Operated Coke-Drawing Machine. 


having chain drive communicating power to the two 
conveyors. This interesting coke-drawing machine was 
constructed at Covington, Va, by the Covington Machine 
Company, and is a great labour-saving device, only five men 
being required to work the machine to ite full capacity, 
handling 350 to 40 ovens per day for 10 hours. The 
machine is placed in front of the ovens, so that the centre 
one may be drawn out first when it is finally moved along 
the track, the ram being swung around to reach the 
sides. 

As will be noted in the accompanying illustration, the 
wedge-shaped shovel is driven by the electric motor under 
the coke, and after being pushed under raises and separates 
it so that it falls behind the shovel, and is drawn out by 
the same on the return stroke, when the motion is reversed. 
The electrically-driven conveyors are arranged to auto- 
matieally follow the operation of the extractor in all its 
positions, a single operator having the entire machine under 
control at all times, his assistants being required to move 
the cars, to water down the oven, and to clean the remnant 
of coke left by the machine. 

Very careful tests were made at the Continental plant at 
Uniontown of the electric power required for operating this 
coke-drawing. machine, and the following data may be of 
Interest: The average voltage on the conveyor was 210, 
while the average pressure on the extractor was 170 
volts, 16 amperes being consumed by the conveyors, 
and 30 amperes being the current consumption on 


labour required, the total cost is sald to be 42 cents per 
oven, while before this most interesting labour-saving 
device was introduced the cost ranged from two to three 
times this amount. The saving of idol per oven on a 
large plant of several hundred ovens means quite an economy 
over previous methode, while there is a considerable saving 
of heat as well,as the ovens are opened only about one- 
third of an hour to drawn out the old charge and refill with 
the new. It is also maintained that it is easier to get men 
to run this type of machine than to obtain labour willing 
to stand the terrific heat and hard work of drawing the 
ovens by hand. It is maintained that the coke is equal to 
that drawn by hand, with no more breakage and fewer 
black ends, while deep charges can be handled as readily 
as smaller ones. 

In some places, instead of using electric power, steam 
power is substituted, when a heavy vertical engine with 
double cylinders is employed, and the cranks set at an 
angle of 90deg. of each other in order to avoid dead 
centres. In such cases the engine is started, stopped, and 
reversed by a single lever, and a similar engine is utilised 
to drive the conveyor, but this machine is controlled by a 
governor and runs at a constant speed. The working parte 
are run in a bath of oll, and enclosed in an oil-type dust- 
proof casing. As with all of the other modern electrically- 
operated labour-saving devices, not only a great deal of time 
is saved, but the output is greatly increased, and the ovens 
are worked to their fullest capacity. 
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THE VERBAND DEUTSCHER ELEKTROTECHNIKER. | 600 persons in the Verband's proceedings there last week 


Fourteenth Annual Meeting at Stuttgart 
[FROM OUR OWN CORRESPONDENT. | 


must be ascribed to the attractiveness of the town itself. 
The capital of Würtemberg, including Canstatt, recently 
Incorporated, possesses a population of about 240,000 souls, 
and is practically surrounded by hills, which from an 
esthetic point of view may be all that is nice, but do not 


The fourteenth annual meeting of the Verband Deutscher | make the place a desirable resort in summer weather, when 
Hlektrotechniker now belongs to the past, and those who the atmosphere is apt to become stagnant, and consequently 


took part in it can look back upon days crowded with 
business and pleasure. There was more of the latter, for 
although the meeting attracted a very large attendance, 
I cannot recall a previous one of the series which stimulated 
less inclination for serious business. True the Safety Rules 
Committee (Sicherheitskommission) and others were busy 


In Stuttgart for three days before the larger meeting 
opened, but their work must bs considered apart. Last 
year the anticipation of an unusually interesting programme 
of works visits took large numbers to Dortmund and 
Essen, Stuttgart, on the other hand, had no similar 
inducement to offer, and the participation of some 


View of Royal Palace and Jubilee Column in Schlossplatz, Stuttgart, 


Konigsbau, Stuttgart. 


Pus. 


oppressive, as it was last week. Besides the royal 
palaces, there are numerous buildings in the town of 
imposing architecture. One of them—namely, the Landes- 
gewerbemuseum, illustrated herewith—contains a notable 
collection of textile manufactures, including over 300,000 
samples of French and English productious. 


It was evident the meeting would be a record one on 
Thursday evening, when the members of the Verband and 
their friends met for social intercourse in the Kónigsbau, 
Late arrivals fared badly both as regards seating accom- 
modation and refreshments. Lager beer there was, of 
course, in plenty—the supply never fails in Germany—but 
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ham, sausages, and cheese were soon scarce, so heavy was | The annual report of the association presented by Herr 
the demand, Nevertheless, the reunion remains in pleasant | Dettmar, secretary, contains a few points of interest to 
recollection, thanks mainly to the Wirth-Elektrotechnische Kaglish readers. These I hope to deal with later. During 
Verein, who provided most excellent entertainment, and | the meeting three papers only were read, ali of minor 
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Exterior View of Landesgewerbemuseum, Stuttgart. 


many gay spirits lingered until the small hours of the | importance, and the discussions were correspondingly 
morning. The opening of the business proceedings at half- | meagre. | 

past nine a.m. on Friday in the Landesgewerbemuseum | (eh. Rat. Kohlrauscher, of Hannover, was elected to 
was also largely attended. Dignity and importance | succeed Prof. Budde as president of the Verband, and it 
were lent to the occasion by the presence of the King of | was decided to hold the next annual meeting in Hamburg. 


Hall in Landesgewerbemuseum where the Verband opened their Fourteenth Annual Meeting 


Wiirtemberg and several of his ministers. A most hearty | Reference was made to the forthcoming congress in 
welcome to Stuttgart was accorded the meeting by Govern- | England, at which it is expected the German contingent 
ment and municipal representatives, after which the then | will number about 60. = 

president of the Verband, Prof. Budde, delivered his address, Hearty greetings were sent by cablegram to Dr. Kapp. 
a survey of progress during the past year which was | They well expressed the general feeling of the meeting. 


evidently appreciated by the King, His absence was greatly felt, _ 
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PORTABLE STATION FOR WIRELESS TELEGRAPHY 
(TELEFUNKEN SYSTEM). 


The necessity of conveying wireless telegraphic messages 
over short distances, and in such lands as prevent the use of 


FIG, 1.—View of a Portable Station—the Aerial Net, 


vehicles to follow the movements of troops, has given rise 
to the manufacture of portable stations. This need the 
Gesellschaft fiir Drahtlose Telegraphie, Berlin, have satisfied 


FIG. 2. —Showing the source of Current. 


In the provision of a station, in the construction of which 
Importance was laid upon the lightness and convenience of 
the apparatus, together with its durability and simplicity. 


Fic. 5, —Transmitting and Receiving Apparatus, 


A general view of the aerial net is shown in Fig. 1. A 
magnallum mast, 163 yards high, consisting of eight parts, 
carries an umbrella net, consisting of six bronze stranded 
wires of 274 yards in length. Vertically below the aerial 
wires, one yard distant from the ground, six counterpoise 


wires of 432 yards in length, which are concentrically 
united in a ring fastened to the mast, but insulated from 
same, are stretched. The mast itsalf is insulated from the 
earth, and forms a conductor to the aerial net. For the 
supply of current a small continuous shunt dynamo (Fig. 2) 
with an output of 1 ampere 45 volts at 1,300 revolutions 
is used, The same is driven by a treadle which can 
conveniently be attended to by one man. The treadle 
can be separated into ten parts and put together in five 
minutes. 

The apparatus of the transmitter (Figs. 3 and 4) are 
collected in a metal-bound wooden ease. The open oscilla- 
tion circuit ie formed by the aerial net, the extension coll, 
the counterpoise net, and the counterpoise coll. The closed 


Fic. 4.—Transmitting and Receiving Apparatus, 


oscillation circuit consists of the spark-gap, jar battery 


exciter, self-induction and correcting coil. The primary 
circuit consists of a shunt dynamo (type L.M. 2—1 amp, 
45 V.), with parallel safety lamp (110 V ) blocking arrange- 
ment Morse key, inductor (type J. Tr- 90 V.) hammer 
interrupter and condenser, connected parallel to the 
interrupting point of the hammer. The sending is effected 
with a wave-length 1 = 364m. and with an invariable 
coupling of 8 per cent. The receiving system is composed 
of an aerial counterpoise net with an extending coil and an 
inductively connected hearing receiver. The high-frequency 
oscillation circuit of the latter consists of blocking, 
receiving transformer, variable series condenser (type 


FIG. 5.— Tw -wheeled Transport Car for Transport of Two Stations, | 


C.V.G), electrolytic detector, and constant parallel con- 
denser. The local battery consists of three choking 
coils, head telephone, adjustable resistance, and work- 
ing battery. An outstanding feature of this type of 
station is the ability to confine the weight within reasonable 
compass. The weight of the entire station does not exceed 
200 kg. (440lb.), and is composed of the following: mast, 
50 kg.; aerial net and accessories, 50 kg.; transmitting 
apparatus, 20 kg.; hammer condenser, 10 kg.; receiving 
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apparatus, 10 kg.; treadle, 15 kg.; dynamo, 30 kg.; two 
A pue 10 kg.; tools, 5 kg.; accessories and spare parts, 
5- | 

For the transport of the station, a two-wheeled transport 
car is used ; that shown in the illustration (Fig. 5) accom- 
modating two portable stations with spare parts. The 
weight of the car when loaded !s 850 kg. This car trans- 
ports the two stations up to the point where the officers in 
command have taken up position and where telegraphic 
connection is desired. Here the station I. is built up, 
whilst station II. advances with the troops. In a rough 
country the transport by animals or infantry does not 
present many difficulties. | 


THE BIRMINGHAM AND DISTRICT ELECTRIC CLUB. 


At a meeting of the above club held on Saturday, 
May 19, the president, Mr. Jeckell, delivered an addresa 
on “Electricity Supply from a Commercial Standpoint." 
At the outset the author excused himself for again referring 
to this subject, on the grounds that many people still failed 
to realise at what a low cost electricity could be manufactured 
after the standing charges had been covered. The produc. 


tion of electrical energy had been looked at tco much from |. 


an experimental and technical standpoint, rather than from 
the point of view of the manufacture in very large quantities 
of a commercial commodity. The way to encourage demand 
was to make a bold decrease in price, when the greatly 
increased output and improved load factor would so reduce 
manufacturing costs as to leave a substantial profit. Many 
local authorities had a monopoly, and they obtained a price 
which enabled them to balance a profit and loss account, 
and with this they were content. The local engineer 
with a snug position and a comfortab'e salary had no 
inducement to prepare à comprehensive scheme for power 
supply, which would entail a great deal of work and pro- 
bably no remuneration. In many cases, therefore, it was 
not surprising that the engineer took the line of least 
resistance, and stagnation resulted. 

Among engineers there seemed to be a great fear of 
calling attention to the commercial state of an undertaking. 
They appeared to think it was derogatory to thelr pro- 
fessional status to call attention to the commercial side, and 
there were even some people who seriously objected to com- 
parisons between different stations. In many towns a 
competent commercial manager should be appointed to 
devote his whole time to this aspect of the business, and he 
should have the same status as the technical manager. 
There was no doubt at all that many local authorities, 
having established lighting stations, were resting on their 
oars, and were completely ignoring the pressing question of 
power supply. This being so, they had no right to object 
to a power company coming into their area and under- 
taking the sale of what the local authority would not supply. 
There were doubtless many managers of electricity works 
who would like to adopt the more progressive policy, and 
were prevented from doing so because of the very large 
interest the corporation had invested in the gasworks. 
Yet there was plenty of room for both, and a large profit 
was made on the capital of the electricity works as com- 
pared with that of the gasworks. 

A large reduction in the price of energy meant a possible 
deficit for a year or two until the benefits of the increased 
demand were fully realised, and few local authorities were 
broad-minded enough to face this contingency. In the 
few cases, however, where drastic measures had been taken 
the results were entirely satisfactory, and by this method 
the financial position of the undertakings had been very 
much improved. In Coventry, for example, the average 
price had been steadily reduced from 5'9d. per unit in 
1897 to 1:84d, In 1906, and yet the gross profit had steadily 
Increased from ‘38 per cent. to 8'55 per cent. In Coventry 
they had proved that the policy of reducing prices and 
putting in new and up-to-date plant to meet the increased 
demand was entirely satisfactory. Indeed, it would seem 
that if large companies arranged to put in extra plant in 


existing stations and take the extra profits, it would be a | 


good investment for their money. 
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TYNEMOUTH BULK SUPPLY. 


An interesting agreement has been sealed between the 
Tynemouth Corporation and the Newoeastle-upon-Tyne 
Electric Supply Company, under which the Corporation 
will receive a bulk supply of electricity on exceptionally 
favourable terms. The reason which enables these terms 
to be offered is that the lighting peak load will still be 
taken by the Corporation plant, so that the bulk supply is 
bound to have an exceptionally high load factor. The 
rates of charges, first published in the Shields Daily Gazette, 
read as follows: Until in any year the Corporation shall 
have taken from the company more than 1,250,000 units 
of direct current, they will pay to the company the fixed sum 
of £2,000 per annum, and so soon as the Corporation shall 
have taken more than 1,250,000 units of direct current In any 
year, they will pay to the company a sum at a rate of $d. per 


unit for all units of direct current taken in any year in 


excess of 1,250,000 units and up to two million unite in 
any year. The Corporation will also pay to the company 
the sum of 4d. for each unit supplied over two million 
units in any year. In addition a charge of £2 per kilowatt 
per annum will be made so soon as the Corporation’s 
demand upon the company exceeds 1,000 kw. 

The Neweastle-upon-Tyne Electric Supply Company will 
provide in the Corporation station all the transforming 
apparatus for converting the high-tenslon three-phase 
current into direct current to suit the existing supply con- 
ditions. The steam generating plant now used at the 
Corporation’s power station will still be maintained, not 
only to assist the company in case of emergency, but also 
to regularly generate current during the four winter 
months, when the demand for lighting purposes is heaviest. 
For the latter purpose it is stipulated that the Corporation 
plant shall be run between the hours of 2 p.m. and 10 p.m. 
on each day during November, December, January, and 
February, excepting Saturdays, Sundays, and general 
holidays. The agreement, which received the official seal 
of the Corporation on the 16th ult, has been made for a 
period of 21 yearr, but is terminable by the Corporation at 
the end of 15 years. It will come into force on July 1. 
The sgreement also provides that large power consumers 
may be supplied direct by the company from special sub- 
stations, but in that case the Corporation will collect the 
accounts and retain 5 per cent. of the moneys received. 

An analysis of the above charges shows that they are 
economical to all concerned, and that they are specially 
adapted to meet the case. Thus, the fixed minimum charge 
protects the company against a mere stand-by supply being 
taken. I6 also, being a fixed charge, induces the Corpora- 
tion to take as regular a load as possible, and to develop 
the supply to power consumers. The present plant of the 
Corporation is not to be scrapped, but utilised instead to 
supply the winter lighting peaks. Again, the last charges 
of £2 per kilowatt demanded and 4d. per unit, provide for 
the future when the present plant of the Corporation 
becomes too small to cope with the peak load. | 

For the year ending March, 1905, the Corporation sold | 
1,248,980 units, and the works cost averaged 0 92d. per 
unit. This figure is creditable to the engineer, Mr. C. 
Turnbull. Now the Corporation can purchase 1,250,000 
units (except on peak load) for £2,000, or at 0°384d. per 
unit. The next 750,000 units will cost ‘5d., and then the 
maximum demand scale of charges is started. 


Mood 


PERSONAL. 


A pleasing function was enacted on Wednesday, May 30, at the 
Brompton and Kensington Electricity Supply Oo.'s station, Mr. W 
Whitie, the works engineer, being the recipient of a handsome canteen 
and congratulatory address on the occasion of his apprcaohing 
marriage The manager (Mr. Henry W. Bowden), in making the 
presentation, referred to Mr, Whitie’s long association with the com- 
pany (17 years), and the goodwill and esteem in which he is held by 
all members of the staff, 

Mr, P. J. Watts, the borough electrical engineer. at Whitehaven, 
having received an appointment in the Admiralty, has asked the 
Council to relieve him of his duties on June 18, 

Mr. Arthur Francis Pease has been vig a director of the 
North-Eastern Railway Oo, in the room o the late Bir David Dale, 
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KINDRED INSTITUTION PROGRAMME. 


A century ago a youth had not finished his education till 
he had gone the grand tour, There was the underlying 
idea then, as now, that mixing with men broadened the 
mind and helped to make better men and better citizens. 
It did far more—it brought about a better knowledge of 
the progress in arts and craft, and helped to diffuse over a 
wider area the completed results of such progress. The 
three great processes to make man acquainted with the 
work of his fellow-man, so far as can be gathered from 


| history, are war, trade, and printing. War and trade may 


be combined in travel, so that the two processes, travel 
and printing, are effective. It is easy to get some sort of 
a proof of this statement. The Greeks travelled much 
owing to the exigencies of war and trade, and they formed 
the centre of all that was noble in art and notable in 
industry. The Romans followed, and laid the then 
known world under contribution. From Rome, ramifying 
in all directions, the arts of the Romans were carried, and, 
conversely, from the outside to the centre gravitated all 
that was worthy of consideration in the conquered terri- | 
tories. The era of printing assisted the diffosion of the 
knowledge of what was being done in this place or that, 
but the moderns, combining printing, trade, and travel, are 
able to keep under survey not only all the great steps of 
progress, but every detail Men, too, are learning to - 
understand the reality of the value of intereommunieation 
of ideas. Art and selence are universal, not restricted or 
local, hence the great value arising from the action of 
learned societies of recent years in bringing together in 
international congress men interested inany particular branch 
of work. The intercourse at such times between scientific 
and professional men is of incomparable value, modifying 


| on the one hand, fixing on the other, views that had in 


that time been somewhat incohate or held without close 
examination. The Institution of Electrical Engineers will 
this month bring to fruition its scheme of an international 
reunion. The programme is given elsewhere, but one of 
our present purposes is not so much to eulogise this 
programme or to point out the possibilities it gives of 
acquiring information of various kinds throughout the 
length and breadth of the land, as to call attention that we 
Britishers have at various times been the guests of our 
professional brethren in Germany, France, Switzerland, 
Italy, and America ; that is, we have as members of our 
honoured Institution been guests, and the occasion has 
come when we can show how greatly we appreciated 
the kindnesses they paid to us. Probably during our 
travels as ordinary members of the community 
we have likewlse been laid under great obligations to 
our foreign friends, among whom no doubt in many 
instances have been formed close personal friendship, each 
one of which is of real and lasting service to the entente 


cordiale of the scientific and practical world. Every man 


worth his salt appreciates the good points of men in the 
same profession, and we thoroughly believe that in the 
higher ranks at any rate of electrical engineers envy does 
not exist. We are anxious to learn; we are just as 
anxious and willing to give of our own knowledge. The 
benefit of the human race, not the immediate and 
ephemeral benefit to the individual, is the goal. The 


| programme we have previously referred to will show that 


central stations, tramway systems, and factories are open to 
inspection, There are few among our readers who do not 
fully understand the dangers of casual comparisons, and that 
before usefal comparison can be made due allowances must 
be made for all conditions. The inexpert too often is 
carried away by superficial argumenta, and rushes to a con- 


clusion that what is good for A is also good for B, It ig 


175 


necessary to call attention thus early to the congress, 
because, no matter how capable an organisation, smooth 
working cannot be guaranteed unless due arrangements can 
be made. To do this, members are asked to make up their 
minds within the next few days as to the exact part they 
wish to take in the proceedings. We trust that the arduous 
labours of the executive may be lightened as much as 
possible by members complying with the request made, 
and this will conduce largely to the success of the meeting. 


CORRESPONDENCE. 


‘One man's word Is no man's word, 
Justice needs that both be heard." 


SHOP METHODS OF TRANSFORMER TESTING. 


SIR,—heferring to the questions put by “Inquisitive” 
in connection with. my paper on transformer testing, I have 
. pleasure in replying to them as follows. 

As regards his first question, which deals with the effect 
of “loads” having capacity on the voltage drop, I do not 
think my statement would lead one to infer that a water 
load would be employed for measuring the full-load drop of 

a transformer, as I simply stated that a water load would 
cause the pressure to increase to a certain extent with the 
load current. I regret I have no figures to support what I 
think is a well-known fact, my attention being drawn to 
the same by a laboratory experiment made some years ago. 
The fact that the drop in volts due to leakage is not 
affected by a change in frequency may perhaps be explained 
a8 follows: As is well known, the magnetic leakage in a 
transformer represents the magnetism generated or set up 
by the primary winding, which does not pass through or 
cut all the turns of the secondary. Let M=ratio of number 
of turns in both windings, E, = primary volts, E; = secondary 
volts. Then E,=H,xM, neglecting leakage and drop due 
to magnetising current. Taking leakage into account, and 
supposing K is a constant depending upon the amount of 
leakage, and less than unity, then E,=E,xMxK, or 


E= Ep x= xK. Now suppose there is a change in the 


frequency of the supply current; this will certainly affect 
the magnetic induction in the core, inasmuch as the 
induced E.M F.'s in both windings will Increase with an 
Increase in frequency, and vice versá, but the leakage mag- 
netism between the windings will undergo little,if any, change. 
Leakage depends more upon the position of the windings 
with regard to each other, and as this would remain the 
same, the leakage drop would remain almost constant. 
Leakage inereases with the load on the secondary, and as 
the secondary volts vary inversely as the load, the leakage 
drop must be inversely proportional to the secondary 
voltage. Although the leakage drop due to the magnetising 
current in well-designed transformers is small, a decrease 
in this quantity caused by a rise in temperature will have 
a small effect on the leakage in virtue of the change in 
the ohmic drop due to the magnetising current, 

The impedance volts depend “indirectly " upon the size 
of the transformer, inasmuch as they depend upon the 
density of the induction in the core, the arrangement of 
the windings, and also upon the amount of reactive iron it 
contains. As regards the question of “reactive iron," I 
must refer “ Inquisitive” to the subject of '* voltage regula- 
tion of converters” by the introduction of inductance 
between the transformers and the converters. In the case 
of transformers required for the operation of converters, 
some makers insert the required inductance in the trans- 
formers themselves by introducing small sheets of iron, 
known as ‘reactive iron," between the windings. As 
regards the transformers connected in parallel, the 
magnetising volts should be the normal volts of one 
transformer, | 

Fig. 9 represents the connections of a load test run on 
two small three-phase transformers of special design, 
capable of giving voltages varrying from 200 to 2,000 
on the primary sides. I do not know what capacity 
effects exist in the case of a three-phase trans- 
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former loaded on a liquid resistance, but in the 
case under consideration it was necessary to increase 
the voltage of the overloaded transformer by about 
10 per cent. to run the other transformer at its rated 
output. The drop is certainly large; even when the sizo of 
the transformers is taken into account. My statement 
would tend to convey the impression that it would. be 
necessary to increase the voltage of one transformer by 
10 per cent. in the case of any two transformers loaded in 
this manner, but this is obviously incorrect. Regulation 
tests on inductive loads are carried out by loading the 
transformers on an arc lamp circuit, and using a wattmeter 
or power-factor meter to determine the power factor of the 
load. The object of the test represented by the diagram 
of connections in Fig. 10 is to obtain the actual temperature 
rise of a three-phase transformer when the three-phase 
energy available is not sufficient to run it at-its fall output. 
It is not a question of stepping down from primary to 
secondary with the latter on load, but represents a method 
of circulating the full-load currents through both windings, 
and I thought I had made this point quite clear. I do 
not state a means of utilising the “ output," simply because 
there is no output available. The current circulating 
round the low-tension winding is a continuous current, and. 
is, therefore, not due to the transforming effect. 

Finally, I must thank “ Inquisitive " for his kind sugges- 
tion that the puncture test should depend upon the normal 
voltage of the transformer to be tested. I am quite aware 
of this fact, but omitted to state that in cases where the 
primary voltage exceeds 5,000 the puncture test between 
windings is not made (unless specially called for), when the 
over-potential test at double the normal voltage and having 
each end of the windings earthed alternately is satisfactory. 
When the primary voltage is less than 5,000, the over- 
potential test consists in putting three times the normal 
voltage on the transformer for five minutes, but in this 
case the windings are not earthed. This test is followed 
by a “ puncture test,” consisting of 10,000 volts between 
the windings and core and 3,000 volts between secondary 
and core.— Yours, etc, J. W. ROGERS, 

London, May 26, 1906. 


THREE-PHASE CRANE MOTORS. 


SIR,—Although not directly arising out of my answer to 
Question 861, as contained in your issue of May 18, yet 
perhaps the following will make the information embodied 
in the curves of torque and speed with varying rotor 
resistance contained therein more complete and of further 
service to your readers. The shape of the curves is typical 
of all three-phase induction motors. The curves which I 
gave In my answer are almost standard curves by C. P. 
Steinmetz, published in the Transactions of the American 
Institute of Electrical Engineers, vol. xi, p. 760, but are to 
be found in most text-books. | 

The test was carried out on a 20-h.p, three-phase, star- 
connected, induction motor of 900 r.p m. synchronous speed 
at a frequency of 60 cycles, the motor having eight poles. 
The impressed E M.F. was 110 volts between the lines. 
The resistance of the stator was 0°03 ohm and the reactance 
was 0°09 ohm. The resistance of the rovor when short- 
circuited was 0:02 ohm, and the reactance, when the slip 
was 100 per cent.—that is, when statlonary—was 0:085 ohm. 
The effect of the increased rotor resistance on the speed 
torque curves, stated broadly, is to cause the curves to 
spread out along their absciste, without, however, 
diminishing their maximum value. Thus with an increas- 
ing rotor resistance the starting torque first increases until 
the maximum torque is reached, and then decreases. This 
second series of lower starting torque values are points on 
the steeper straight portion of the curve, and consequently 
the rotor and stator currents will have the values corre- 
sponding to those points, which are less than for the same 
torques on the curved part, The torque and current values | 
are independent of rotor resistance. When the motor is 
run on the straight portion of the curve, the torque varies 
approximately as the inverse ratio of the rotor resistance. 
Hence, if the rotor resistance in Stelnmetz’s motor had 
been made equal to 1'5 ohms, the ordinates of the resulting 
speed torque curve would be approximately half of the 


ordinates of the 0°75-ohm curve. 
resistance reduces the efficlency, due to the larger rotor 
copper loss, and also gives a bad speed regulation.— 


The Increase In the rotor 


Yours, ete., 
Manchester, May 29, 1906. 


[N.B.—Mr. W. Browning has kindly forwarded the 
above information in reply to a request from one of our 
readers for farther details.—Ep. Æ. E | 


W. BROWNING, 


TROLLEY WIRES. 


Sır, —In view of the discussion of Messrs. Tweedy and 
Dadgeon’s paper on overhead equipment, regarding the 
peculiar wear of the trolley wire which occurs mainly at 
and near the supporting ears, it is of interest to call atten- 
tion to the B.T.H flexible trolley wire ear, which overcomes 
entirely the effects complained of. This ear practically allows 
the wire to have free movement in any direction, and entirely 
avoids the hammer blow, so objectionable where the rigid 
type of ear is used. The weakening effect, due to heating 
the wire when soldered ears are used, is obviated by the 
mechanical clip. This form of ear is fully protected by 
patents, and any firms guilty of infringement will be pro- 
ceeded against. 

Should any tramway engineers desire to test these ears 
for themselves, a sample will be sent them for this purpose, 
free of charge, by applying to our Supply Department, 
Head Office, Rugby.—Yours, etc., 


THE British THOMSON-HousTON COMPANY, LIMITED, 


REFLECTORS AND ILLUMINATION. 


SIR,—We notice that the Sun Electrical Company are 
publishing some results of tests which are said to have been 
carried out for them by a testing institution, though no 
signature is given. They state that ' the results attained 
are remarkable,” and we are inclined to agree with them in 
this statement, for on taking the figures given for the 
photometric test of “ Sanlite” No. 3, measuring Sin. by 
2lin., it appears that the candle-power of the lamp without 
the reflector was 9'4, while with the reflector, and jast 
straight in front of it, the candle-power is given as 29'5. 
This, if we mistake not, is à maximum increase (as com- 
pared with their own lamp without its reflector) of 214 per 
cent., which, of course, is only for a line immediately in 
front of the lamps, and is no indication of the average 
increased illumination over an area of, say, 113 square feet, 
bus in the same publication it is said to be “nearly 250 per 
cent.” Possibly the explanation may be in the word 
" nearly," though we must confess it is rather a stretch of 
the meaning of words for 214 to be called 250 ! We may 
mention that one of the tests made for us on Linolite by 
the Manchester School of Technology, was to determine 
the average increase of light thrown on to an area of 113 
square feet by Linolite (as compared with that thrown by 
an ordinary glow lamp and opal reflector) and it proved to 
be 57 per cent. We trust the Sun Electrical Company will 
give as much publicity to their explanation of this matter 
as they are giving to the statement to which we have taken 
exception.— Yours, eto., Tug LINOLITE Company, 

25, Victoria-street, Westminster, S.W., 

May 26, 1906. | 


THE TESTING OF TRANSFORMERS AND 
TRANSFORMER IRON.* 
BY D, K. MORRIS, PH D., AND G., A. LISTER, 


1, INTRODUCTION. 


In the testing of transformers, the principal qualities 
which may have to be investigated are: (a) core losses ; 
(b) copper losses at all loads; (c) efficiency at light loads as 
well as fall load ; (7) heating at full load ; (e) regulation on 
all loads and power factors; (/) Insulation (not dealt with 
in the paper). The designer and manufacturer of the 
transformers may also require to know the extent to which 
the core loss is caused by hysteresis or eddy currents. In 


* Paper read before the Birmingham Local Section of the Institution 


of Electrical Engineers, April 25, 1906, 


addition, it would be useful to determine the excellence of 
the built-up magnetic circuit, having reference to the 
permeability of the iron and the low magnetic resistance - 
of the joints. Excellent methods have been proposed for 
determining most of the above qualities, but it will be 


‘found that they involve the use of different and unusual 


sources of supply, and also of a considerable number 
and variety of electrical connections and instruments. 
Thus to separate the core losses a supply is required 
whose frequency can be varied, while direct current 
at low voltage is usually employed when finding the 
copper drop or deriving the temperature rise from the 
increased resistance of the windings. In order more quickly 
and conveniently to carry out these measurements, the 
authors propose a standard test involving but one set of 
eonneetions, three instruments, and the normal supply. 
This method necessitates the use of two similar trans- 
formers, and is a modification of that first described in 
1892 by Ayrton and Sumpner. It is an application of the 
Kapp-Housman or differential method of testing direct- 
current machines. Before dealing with the standard test 
in detail, it will be convenient to describe a diagram which 
we have found very usefal, and, indeed, almost indispens- 
able when dealing with any but the simplest transformer 
problems. This may readily be constructed for any trans- 
former, and shows at a glance its behavibur as regards 
regulation on loads of any magnitude and power factor. 

The Characteristic Triangle —When the primary winding 
of a transformer is excited from a constant-pressure supply, 
the secondary voltage varies with the load by an amount 
depending upon the copper drop in the two windings and 
upon the leakage flux. The phases of the copper voltages are, 
of course, those of the currents in the respective windings, 
but these currents are not quite identical in phase, for they 
must be just so far out of phase with each other as will 
enable them together to provide that small out-of-phase 
magetising force which will excite the core. This phase 
difference is very little, indeed, in all but the smallest trans- 
formers. The leakage flux is dependent upon the extent 
to which the ampere-turns of the primary oppose those of 
the secondary ; and as the reluctance of the leakage paths 
occurs almost solely when they lie in air, the actual leakage 
flax is proportional to and in phase with the resultant 
opposition of magnetising forces, while the leakage voltage 
is in quadrature with it, and therefore, also, with the 
equivalent total copper drop. The resultant of these two 
voltages (the combined copper drop and the leakage 
voltage) is that which must be impressed on one of the 
windings in order that a current may flow when there is 
no external resistance in the secondary circuit. It is the 
“short-circuit” voltage, each component of which, and 
consequently the whole, is proportional to the current. By 
determining any two of these voltages, and calculating the 
third, a right-angled triangle can be constructed, whose 
sides represent the magnitude and phase of the respective 
voltages. We have called this triangle the characteristic 
triangle of the transformer. | 


2. TRANSFORMER REGULATION DIAGRAM, 


In Fig. 1, A C represents the combined resultant copper 
drop, B C the voltage due to the leakage flax, and A B the 
resultant voltage. In the case of a unity power factor 
load—one in which the secondary current is in phase with 
the secondary terminal volts—the drop is that due to 
copper resistance only, the effect of the leakage being to 
cause a phase difference between the primary and secondary 
volts without actual reduction of the secondary terminal 
volts. If the secondary current lag so that the power 
factor is equal, say, to 0'9, then the triangle will taken up 
the position A B' C, in which AC’ is again the copper 
drop, but lagging in phase with respect to the secondary 
volts, and B' C’ the leakage volts. It will be seen that the 
latter now has a component in phase with the secondary 
voltage and tending to reduce it, the actual drop at the 
secondary terminals being given by AD’ Similarly in the 
case of a leading current of, say, 0°9 power factor, the drop 
is given by AD”. This drop is considerably less than in 
the case of a lagging current, since the component of leakage. 
in phase with the secondary voltage is a magnetising 
component, and tends to boost up the secondary volts, 
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It is convenient to draw the triangle so that the scale of 


A C represents the copper drop for full-load current. A 
scale of current is then marked on A B. Current circles 
and load lines are now drawn, and also lines radiating from 
A to represent the various positions of the line A B for 
different power factors. The drop in secondary voltage 
which will be caused by any current or load having any 
power faetor, lag, or lead is then immediately obtained 
from the figure by Inspection. Theoretically ib is not 
correct to project the point B on to the base line, for the 
primary and secondary volts are not quite in phase, but in 
commercial transformers with moderate leakage the error is 
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quite negligible, The correction, if it should be required, 
_ (BDF — |, which is to be 
2 x primary volts 
added to the drop of secondary volts, unless the secondary 
current be leading sufficiently to cause a rise of voltage, in 
which case it is to be subtracted from the secondary rise. It 
has been assumed in the above description that the ratio 
of transformation is 1 : 1. The diagram is constructed 
for transformers of any ratio by expressing the primary 
voltages and current in terms of the secondary. The drop 
due to the no-load or magnetising current is so small in 
modern transformers that it has been omitted In the trans- 
former diagram. The characteristié triangle should be 
drawn to correspond to fullload conditions, and the tem- 
perature to which its copper voltage corresponds should be 
specified. The angle a becomes less as the temperature 


may be taken as equal to 
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Drop 


rises, and the diagram can readily be corrected for any 
such rise. Variation in frequency affecte the leakage 
voltage proportionally, without affecting the copper drop. 
Apart from temperature and frequency, however, the 
characteristic triangle does not alter in shape, but is simply 
proportional in magnitude to the current. 


3. DIAGRAM OF VOLTAGE CHARACTERISTIC, 


A useful modification of this diagram is one in which 
the voltage characteristic is constructed, and from which, 
as in the first diagram, the regulation on all ‘loads and 
power factor may be read direct (see Fig. 2). Construct 


the full-load characteristic triangle as shown. With centre 
A and radius A B describe a semi-circle. Draw a line 
from A parallel to C B, and scale so that A G is equal to 
the full-load current. Mark on A Ba scale of cos ¢ so 
that A B is equal to unity. Draw a line at right angles to 
A B from the point corresponding to the required power 
factor cutting the circle in E, Draw EF parallel to AG. 
Then the line AF is the regulation curve or voltage 
characteristic for that power factor, the secondary drop 
being read on the vertical scale, This diagram indicates a 
simple expression for the copper drop at any load or power 
factor. Let V}, V, and V, represent the short-circuit, leakage, 
and copper voltages respectively for a given current. Then 
the secondary drop is given by 


Vi sin (¢ + 8) 
V as V 
=V; (v. . pf. + v. J1- (FP) 
=V; pf. + V, V1 (pf) 


These two diagrams, which are modifications of the Kapp 
circle diagram, have been used by the authors since 1904, 
Iv is believed that they are simpler and in a form more 
convenient to employ than any previously proposed.* 


4, Tug Suort-Circuit TEST. 


The characteristic triangle of transformers is usually 
obtained by means of the short-circuit test due to Prof. 
Kapp. - The secondary of the transformer is short-circuited, 
and a low voltage applied to the primary of sufficient 
amount to cause the full-load current to flow in the wind- 
ings. The instruments required are an ammeter in the 
primary circuit, and a low-reading voltmeter. The addition 
of a wattmeter In the primary circuit obviates the necessity 
of a direct-current measurement for determining the copper 
voltage, since the wattmeter reading divided by the current 
gives this quantity directly. Also, the wattmeter reading 
divided by the product of the volts and amperes give the 
power factor, and consequently the phase angle between 
the current and the impreesed volts. It is important that 
the secondary winding be heavily short-circuited, and that 
no instruments or switches be included in this circuit, 
otherwise it will be extremely d fficult to obtain even an 
approximately correct value of the characteristic triangle, 
since the necestary allowances are not easily made. If two 
similar transformers are used, the primary and secondary 
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Fic, 3.—Voltage Diagram for Differential Test. 


windings being connected in series respectively, and the 
low voltage inserted in the primary circuit as before, then 
the test becomes a short-circuit test on two transformers. 
The voltage required will, of course, be double that for one 
transformer. | 

The full working voltage may now be applied to the 
primary winding of one transformer without in any way 
disturbing the circulating current, either in amount or In 
phase relation to the impressed short-circuit volts. If the 
connection to the supply is made through a wattmeter, this 


* Since writing the above, the authors have found a diagram similar 
in some ways to Fig. 1 by Bragstad, E, T.Z., 1901, p. 821. 
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Instrument will give the iron loss in the two transformers 
These are, in fact, the Sampner connections for testing 
transformers on load, the low voltage inserted in the 
primary winding being that of the auxilisry testing 
transformer, and the wattmeter in this circuit being 
connected so as to measure the copper watt loss. 
If the auxiliary transformer is of suitable ratio, its 
primary winding is connected to the same supply points 
as the tranformer under test, its low secondary voltage 
being, therefore, practically in phase with that applied 
to the two transformers, The connection between the 
short-circuit test and the Sumpner test is important, as 
showing that in each case the current has the same low 
power factor—a fact which does not appear to be generally 
known. The phase relations of the various volwages are 
shown in Fig. 3a The angle ais the avgle of lag of the 
current, which in many transformers amounts to as much 
as 50deg. to 60deg. It is important to note that if the 
supply pressure be impressed on transformer T, then the 
short-circuited or nominal secondary winding of T, becomes 
the primary. If the primary of the auxiliary testing trans- 
former be connected to the supply through a regulating 
resistance, then this resistance will cause a voltage drop in 
phase with the current which will twist the phase of the 
primary of the auxillary transformer, tending to bring the 
current more in phase with the any voltage. The con- 
ditions obtaining are shown in Fig. 3 


5. PROPOSED STANDARD TRANSFORMER TEST, 


The objections to the Sumpner connections are: (a) 
although the flax density in one transformer is normal, 
that of the other is either considerably above or below its 
proper value ; (b) the phase angle between the current and 
voltage depends upon the characteristic triangle of the 
transformers used, aud upon the manner in which the 


R Supply METRUM 


Fic, 4.—Differential Transformer Test, 


T: To, two similar transformers under test; T3, auxiliary testiog trans- 
former; wr, wattm -ter reading iron losses of transformers 71 and T2; 
W2, wattmeter reading copper losses of transformers Tx a'd Ta, also 
used to determine current and phase angle by $point wattmeter 
method ; V, low-re:ding voltmeter for measuring secondary voltage of 
auxiliary transformer; R, main current regulator for varying phase 
angle of current; 7, resistance for volt circuit of wattmeter 102 ; S1, two- 
way double-pole volt switch ; S2, three-phase volt switch. 


auxiliary transformer is connected to the supply. Ia view 
of the above, the authors propose the standard transformer 
test described below. The connections and method of 
carrying out the test are given in relation to a three-phase 
supply, but it can ba equally well applied to a two-phase 
supply. It enables the phase angle of the current with 
respect to the voltage to ba adjasted to any desired 
amount, and to be kept under control. When single-phase 
only is avallab! e, such adjustment of phase angle is 
impracticable. In either case the necessity of a special 
short-circuit test 1s dispensed with. 

The Connections shown in Fig. 4—Oae of the supply 
points is joined through the wattmeter, W,, to the middle 
point of the secondary winding of the auxiliary transformer. 
This ensures a complete symmetry in the system. The 
terminal pressure of one transformer is raised and the other 
lowered, the average flux density of the two transformers 
thus remaining normal. This allows the variation of iron 


loss due to heating to be accurately observed during a time | 


test. The voltage of the supply terminals, 2, 3, is the mean 
voltage of the system, and may consequently be used in 
determining the circulating power. The primary winding 
ofthe auxiliary transformer is connected to the supply as 
shown through a main current regulator. This admits of 
the phase of the current being adjasted to any desired 
amount. By moving the adjustable contact of the regulator — 
from K to L, the phase of the impressed short-circuit 
voltage can be varied through 60deg. If the desired 
power factor is not obtained in this way, the regulator 
can be moved to each of the other pairs of terminals 
in turn, the corresponding alteration being made in 
the other connection of the primary of the auxiliary 
transformer, The essential instruments are the watt- 
meter, W,, measuring the iron losses, the wattmeter, 
W,. measuring the copper losses, and a variable range volt- 
meter for determining the supply pressure and the voltage 
of the auxiliary transformer. These instruments are 
sufficient to determine all the information necessary to 
carry the standard tests. For some time past the authors 
have used a device in connection with these and other 
alternate-current tests which renders an ammeter unneces- 
sary, and which also enables the power factor of the 
current to be accurately determined. It is applicable 
where the test is carried out on a two or a three phase 
supply, and may conveniently be called the three point watt- 
meter method. 


6. Tug THREE PoINT WATTMETER METHOD OF MEASURING 
POWER FACTOR AND CURRENT. 


Referring to Fig. 5, let 1, 2, and 3 be the supply pointes 
of a three-phase delta-connected system. Let the voltages 


Fie, 6.—Three-Point Wattmeter 
Method. 


FIG, 5.—Voltage Triangle, 


‘be ¢,, &,, and ¢, as shown, and let 0, and 6, be the phase 
angles between ¢,, é, and between ¢,. e, respectively. A 


wattmeter Js connected in the phase 3.2, and a voltmeter 
is available for accurately measuring the voltages ¢,. ez 
and ¢,. It is required to determine the phase angle of the 
current in phase 32 with respect.to the voltage «e, the 
actual current, and the out and in phase components of 
current. A throw-over switch is arranged so that the volt 
coil of the wattmeter can be connected in turn to the 
phases 32, 51, and 1.2. Let the wattmeter readings be 
Wy, Wai and w' , respectively. If the three voltages are not 
equal, the wattmeter readings should be corrected to the 
amount which they would have read had ali the voltages 
b3en equal to e, Let these corrected readings be qw, w,, 
and w, Fig. 6 shows graphically these readings of the 
wattmeter when the current lags the voltage e, by an 
angle ¢, and where the line O M represents to scale the 


product of the voltage e, and the current, 5. It can be 
shown that 
1 w 
tan $ = ——. —- —__2 
? tand = w, ain Ó 
I  nÓ[m: Ws ` 
tan 0, wain Edd 
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The in-phase component of current is, of course, - and 


having determined the angle ¢, the out-of-phase component 
is given by 


a tan $- 
1 
and the total current by 


i= 1 cos $. 
| | e 
When all three voltages are equal, and 0, = 06, = 0, 
= 60deg, as will usually be the case, the expressions 


become 


tan $= 12 Me 


ő W 


QU, — 200, 
"EX 


eU 
t=] eos 
p 008 
Out-of- phase component = 7: tan 4 


Ia.phase component = " 


The current itself may be determined without reference 
to the phase angle ¢, 


E (2 w,- w) 
$2 L q0,2 + 2 1 
E : 3 


and the out-of-phase component 
_2 EA 
J 8E 

In using this method it is advisable to connect the volt 
coil of the wattmeter to the supply points in the proper 
sense—.¢,, 5.2, 5.1, and 1.2. If this point is attended to, 
then the sign of the expressions for tan ¢ will indicate 
whether the current is lagging or leading. Thus, if readings 
w, and w, are taken, tan ¢ is positive for a lagging current, 
and negative if the current leads; if w, and w, are taken, 
tan ¢ is negative fora lagging and positive for a leading 
current. Another simple rule for determining whether the 
current lead or lag is given by the fact that in the former 


ease w, is greater than > and in the latter w, is negative 


or less than z It will be noted that two readings only 


combined with the voltmeter reading are necessary in order 
to determine the current, its components, and the phase 
angle. | 
(To be continued, ) 


FORTHCOMING EVENTS. 


THURSDAY, JUNE 7, 

Junior Institution of Eagineers.—At 7 p.m., at the Finsbuiy 
Technical O.llege, Lennard-street, ‘' Electric Oscillations and 
Wi o:ess Telegraphy,” by Mr. R. P. Howgrave.Graham. 

| FRIDAY, JUNE 8, 

Physical Society,—At 5 p.m., ‘On the Solution of Problems in 
Diffraction by the Aid of Contour Integration," by Mr. H, Davies ; 
"The Effect of Radiam in Facilitating the Visible Electr‘ 
Diecharge in Vacuo,” by Mr. A. A. Campbell Swinton ; ‘' Experi- 
ments with a Vibrating Steel Plate exhibited by Messrs, Newton 
and Co,,” by Mr. J. Goolds; ‘' Fluid (Liquid) Resistance," by 
Colonel de Villamil, 

SATURDAY, JUNE 9, 

Institution of Electrical Engineers (Leeds Local Section),— 
At 5.50 p.m., visit to Harrogate electricity works, 

Junior Institution of Engineers,— Visit to Messrs. James Brown’s 
brickworks at Upminster. Train leaves Fenchurch-street (Tilbury 
line) at 1.48 p.m, 


Incorporated Municipal Electrical Association. — Monday, 
. June 18, conference at Hotel Great Central, London ; Tuesday, 
June 19, visit to Kingston and presidential address ; Wednesday, 
June 20, papers and visits; Thursday, June 21, annual general 
meeting, annual dinner; Friday, June 22, papers and visit ; 
Saturday, June 23, visit to National Physical Laboratory. | 


PARLIAMENTARY INTELLIGENCE. 


HovsE or LORDS, 
Monday, May 28, 1906. 

The following Bills were read a third time: West York- 
shire Tramways, Lancashire and Yorkshire Railway, County 
of Darham Electric Power Supply, Cumberland Hiectricity 
and Power Gas, Southport and Lytham Tramroad (Exten- 
sion of Time), Newcastle-on-Tyne (Electric Supply). 

House or COMMONS, 
Monday, May 28. 

The Nottinghamshire and Derbyshire Tramways Bill was 
read a second time. The following Bills were considered 
and ordered for third reading: Baker-street and Waterloo 
Railway, Lancashire Electric Power, and St. Pancras 
Electricity. 

COMMITTEES, 


London Outer Circle Railway. 


Mr. C. WARNER, M P., next gave evidence in support of 
the scheme. He thought that in about 10 years the railway 
might earn £250 per mile per week. le 

Mr. S. SELLON estimated that in 1911 the proposed line 
would have an earning capacity of £12,594 per mile per 
annum for passenger traffic, or £242 per mile per week, 
and he estimated the goods traffic in 1911 would be about 
£66,000 a year. He had worked out these results on the 
basis that the large companies would not contribute to the 
traffic, and if, as might be expected, these companies did 
avail themselves of the advantages of this line, the recelpts 
would be largely increased. Access to the docks was an 
essential part of the scheme. 

After Mr. C. A. BRERETON had given evidence with 
regard to the positions of the stations on the proposed 
lines, Mr. P. DAWSON gave estimates of the cost of pro- 
viding electrical traction for the proposed line by the 
single-phase high-tension overhead system similar to that 
which upon his advice had been adopted by the London, 


| Brighton, and South Coast Railway Company for the elec- 


trification of their line between Victoria and London 
Bridge. For the two generating stations on the land 
scheduled at Heston and Tottenham, building and 
machinery, the estimated cost was £300,000. For the 
cost of overhead construction and necessary gear for a 
double line and sidings the estimate was £505 000, and 
for rolling-stock for 34 trains £374,000, a total for work- 
ing the line by electrical power of £977,000. If elec. 
trification of the line should not be carried out, the first 
two items would disappear. The trains would be equipped 
in such à way that they would be able to operate over the 
metropolitan system. There had been experienee of such 
a system of working upon the New York Central Railway 
by the single-phase high-tension method. He had not 


| estimated for working goods traffie, bub, so far as the 


equipment was concerned, that would be sufficient if goods 
traffic were carried at a time when passenger traffic would 
not be heavy. His estimate was based upon Mr. Sellon’s 
figures, and he understood there would be on an average a 
10 minutes’ service. Hach train would have a capacity for 
300 passengers. It might be possible to opsrate for goods 
and passengers at the same time, keeping within the peak 
load. 

In reply to questions from the CHAIRMAN, who remarked 
that the estimates did not agree with the figures mentioned 
earlier in the inquiry, | 

Mr. Dawson explained that if electrification of the line 
did not take place, there would ba a saving on the estimates 
of the difference between electric and steam traction of 
about a third. 

Mr. FITZGERALD, K C., sald if the cost of generating 
stations and equipment of the line had been mentioned as- 
£500,000 that was an error. Upon the evidence of the 
witness it should be £603,000. | 

Witnesses were called to show theadvantages the proposed 
line would offer to traders at Finchley, Ilford, Friern 
Barnet, and Edmonton. 

Thecase forthe promoters being closed, Mr. WEDDEREURN, 
K.C., addressed the committee in support of the petition of - 
the Finchley Urban District Council, The ground of the 


180 — THE ELECTRICAL ENGINEER, JUNE 1, 1906 


objection of the Counell was that as laid out the line would 
be detrimental to ths character of the district, and, although 
it might serve certain purposes, would bring more injury 
than benefit. If the line was demanded as a public 
necessity, it should ba laid out with as little disturbance 
to the Finchley people as was reasonable; and his clients 
had reason to complain that without consultation with 
them the line had been laid out by an engineer ignorant of 
the local circumstances, and viaduct and embankment 
tunnel and cutting had been proposed careless of amenities 
destroyed. The learned counsel also argued that the 
deviations in the deposited plans contravened the Lands 
Clauses Act. BENE C 

Having heard evidence in support of the Finchley opposi- 
tion, Mr. ERSKINE POLLOCK, K.C., deferred the case of 
the Brentford Gas Company, explaining that the promoters 
had suggested a: clause which possibly might meet the 
objections raised to the acquisition by the promoters of 
the gas lands at Southall. 

The CHAIRMAN (Sr G. Doughty) said, in reply to Sir 
R. Littler, K.C, that the committee would agree to defer 
the hearing of the railway opposition to the scheme until 
after the holidays. | 

Mr. BALFouR Browne, K.C, said the opposition of the 
West Ham Corporation had relation to the level crossings 
in that borough. ‘There were three such crossings close 
together. The proposed railway would be of no service 
to West Ham, and, inasmuch as increase of traffic might, 
on the showing of the promoters, be the result of construc- 
tion, the Corporation claimed that the promoters should 
contribute towards the substitution of a bridge for a level 
crossing. West Ham would have to make the bridge, and 
probably would promote a Bill in which it would be pro- 
vided that the Oater Circle Company and the owners of 
the line at that point should bear a proportion of the costs, 
to be settled by arbitration. 
= Mr. Cripps, K.C., said the promoters were willing to 
consider a clause in the Bill which would give effect to such 
a proposal. 

The CHAIRMAN said the committee would require to 
have the full facts in relation to West Ham. They visited 
the place on Saturday, and they desired to have their 
opinion recorded that the level crossing was a publie 
danger, and that something should be done to cure an 
admitted evil and a great inconvenience to the district. 
The state of things was worse on the southern side. 

It was agreed that the matter should stand over for the 
present. | | | 

Evidence was heard in support of the petition of the 
trustees for the Bowes Park Estate. 

Mr. F. BARLEY, auctioneer and estate agent, Finsbury 
Park, estimated the depreciation of value of the property 
at five years’ purchase. 

Mr. READER Harris, K.C, argued the case for the 
trustees, and the committee adjourned to June 12. 


London County Council (Electric Supply) Bill. 


Mr. VESEY KNOX represented Chiswick, Hornsey, 
Finchley. Wimbledon, Beckenham, Bexley, Dartford, and 
Kent. For Beckenham it was contended that the arrange- 
ments in the Administrative County Company’s Bill were 
far more advantageous to the local council than anything 
proposed in the London County Council Bill The 
Chiswick local authority is not an authorised distributor, 
but is under agreement with the Chiswick Electric Supply 
Company ; and the Bill would prejudice that agreement 
and the position of the Chiswick Council when the power 
to purchase the local undertaking came to be exercised. 

Several witnesses referred to unsuccessful efforts to come 
to terms with the promoters. General objection was taken 
to the clause giving power to make agreements with railway 
companies, and the absence of mention of any maximum 
price in the Bill. 

Mr. READER Harris, K.C., argued for the exclusion of 
Ealing from the proposed area. 

Mr. J. Biewoop, late M.P. for the Brentford division, 
gave evidence on behalf of the Middlesex County Council, 
and protested strongly against a council’s going outside 
its area as contrary to the principle of local government. 
His Council were perfectly ready to discuss matters of 


common interest with the London County Council, and 
had done so. The Middlesex Council had adopted a policy 
of controlling but not working the tramways within their 
ares, and there was an agreement between the Council, : 
the tramway company, and the North Metropolitan 
Electric Supply Company. The Council constructed the 
lines and found the land for generating stations, bub did 
not trade in electrical energy. The London County 
Council would in the Middlesex area ba in the position of 
a trading company, furnished with such additional advan- 
tages as they had asa London authority. The right to 
purchase which the Middlesex Council had would be 
prejudiced by the sanction of the powers asked for by the 
London County Council. If Parliament determined upon 
anything of this kind, by which there would be a combina- 
tion of areas, the principle of the Water Trust should be 
followed, and there should be representation of areas in the 
control. | | 

Mr. HARPER, counsel for the Middlesex County Counell, 
said the generating stations had been selected without 
regard to the area. The supply of energy for tramway 
purposes was contracted for up to 1930, so that the London 
County Council supply would not be used for that service. 
If the needs of Middlesex were to be dealt with jointly 
with. those of London, the whole county should be taken 
into account. 

Mr. BANKS MARTEN, member of the Corporation of East 
Ham, gave details of the successful working of the Cor- 
poration electric undertaking in that borough, and Mr. 
HUTCHINSON argued for the omission of that borough from 
the Bill. 

. Mr. WEDDERBURN, K.C., followed with similar argu- 
ments founded upon the special circumstances in Woolwick, 
and the opposition of the Kent Electric Power Company 
was justified by evidence from Mr. A. CAMPBELL SWINTON, 
joint engineer to the company. The cases for St. Mary- 
lebone, Stepney, and Westminster were then presented. 

. Mr. FREEMAN, K.C. (for the promoters), said he would 
propose various amendments in clauses to meet objections 
urged by petitioners. Clause 11 dealt with the power to 
supply energy to certain bodies and persons, and he agreed 
not to include Government departments, premises partly 
within and partly without an ares, and schools. The 
quantity of energy to be used from any supply for lighting 
purposes should be restricted to 20 per cent. Clause 35 
for the revision of prices should not operate for five years 
after the passing of the Act, and authorised distributors 
should have a reciprocal right to apply for a revision of © 
County Council prices. He undertook, in deference to 
views expressed by members of the committee, that the 
Council should be under obligation to supply authorised 
distributors. | 

Mr. COURTHOPE MUNROE, on behalf of the Bermondsey 
and Fulham Borough Councils, objected to competitive 
powers being given to the County Council while they had 
a quasi-judicial authority in reference to loans required by 
borough councils. Since the Bill had been in contempla- 
tion, applications made by Shoreditch, Fulham, and 
Bermondsey loans for extension of works had been tem- — 
porarily hung up, and were only granted eventually to meet 
immediate requirements. | 

Mr. A. WRIGHT, consulting electrical engineer to the 
Stepney Borough Council, objected to the Bill as a restric- 
tion upon the market open to Stepney, and protested 
against the rates of London being subjected to the risk of 
having to make good losses arising from trading in the 
outside area. The terms obtained last year by Stepney 
from the promoters of the Administrative County Bill were 
35 per cent. lower than the County Council offered for the 
same load factor. 

Dr. M. ROBINSON, town clerk of Shoreditch, said that 
in obtaining prices from the promoters of various power 
schemes this year the proposals of the County Council 
were 50 per cent. dearer than any others. He had had 
a contract from the Additional Supply Company to supply 
Shoreditch with electrical energy at ‘63 of a penny 
per unit. . | 

Mr. R. NEVILLE, who appeared for the Gaslight and 
Coke Company, the South Metropolitan Gas Company, 
the Commercial Gas Company, and the Brentford Gas 
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Company, said the petitioners opposed the Bill as rate- 
payers. In the London area gas companies paid £4,000 
à year in rates, and of the 2s. 11d. per 1,000ft. charged 
to consumers 3d. was due to rates. He protested strongly 
against gas companies being subjected to competition 
backed by the rates, and at the same time being placed 
under liability to make good by increased rates losses 
incurred. 
The committee adjourned to June 12. 


Folkestone, Sandgate, and Hythe Tramways Bill. 


The committee stage of the Folkestone, Sandgate, and 
Hythe Tramways Bill has been reached, the hearing open- 
ing on Wednesday, May 23, before a Select Committee of 
the House of Lords, consisting of Lord Brougham and 
Vaux (chairman), Lord Haversham, Lord Danboyne, Lord 
E. Kenmare, and Lord Savile. | 

Mr. COWARD, in opening in support of the Bill, said the 
promoters were Messrs. Leonard Bernhard Schlessinger, 
James Thomas Jervis, Barthold Bernheim, William Brodie 
Cownle, William Herbert Fowler, and James Carr Saunders, 
all of whom, with the exception of Mr. Cownie, were 
directors of the National Electric Construction Company. 
The scheme was, shortly, to construct tramways commencing 
at Hythe, to run through Hythe and Sandgate, and terminat- 
ing at Folkestone. The Corporation were authorised, in 
1901, to lay down certain lines, and these powers the pro- 
moters of the Bill proposed to have transferred to offer 
to purchase from the railway company those tramways. 
An agreement had been come to, so that the scheme which 


was put before their lordships was for a complete and | 


through system of electrical tramways from Hythe through 
Sandgate to Folkestone, and also provided for the con- 
struction of what they thought would be a very adequate 
system, The Corporations of Folkestone and Hythe and 
the Urban District Council of Sandgate, as local authorities 
concerned, were supporting the scheme in its entirety, and 
with all of the authorities the company hadagreed. The length 
of the tramways in Folkestone was 3 miles 2 furlongs 6 chains, 
in Sandgate it was 1 mile 2 furlongs 6 chains, and in Hythe 
3 miles 7 furlongs 9 chains, giving a whole length of 
9 miles 2 furlongs. In addition to thas must be added 
the authorised lines, which were some 2 miles 1 furlong, 
giving a total distance of some 11 miles 2 furlongs. In 
1901 the Folkestone Corporation obtained powers to lay 
down tramways, but it had not yet carried them into 
effect. Various extensions of times had been granted, and 
lt was those powers which the company wished to have 
transferred to them. In 1905, as the result of proposals 
which were made by the promoters of a Bill, another 
company entered the field, and they had had two Bills 
before them. They were competing schemes coming 
along the same route, and for certain reasons No. 1 
Bill had been withdrawn, and No. 2 Bill was before them. 
The system which the company proposed to construct the 
trams on was the Dolter surface-contact system, which was 
operated by means of studs, which were run into the road 
flash with the surface. There were provisions In the Bill 
that if the system adopted was not satisfactory, the com- 
pany were, at their own expense, to take up the Dolter 
system and lay down one which was satisfactory. Means 
of communication between those places was sadly needed. 
The company had agreed to do widenings to the extent of 
£36,000. They had, in addition, agreed to pay the local 
authorities a further sum of £23,500 towards the road 
widenings already carried out. In the case of Folkestone 
they had given very beneficial terms. They had given the 
fallest security that the Dolter or some equally good system 
should be installed, and they had bound themselves, under 
penalties, to construct the tramways within three years of 
the passing of the Bill. They had further given the 
Corporation terms, should they require them, to construct 
the tramways and grant a lease to the promoters. There 
were originally no less than 11 petitions against the Bill, 
but now there was only one petition—namely, Lord Radnor's. 
He (the speaker) had only to say that the promoters regretted 
to find themselves opposed to Lord Radnor. They knew 
that Lord. Radnor’s predecessor, and the predecessor before 
that, were strong opponents of trams in the town. 

Mr. WALTER HOPKINS then gave evidence in support 
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of the Bill. He thought that the company would run about 
a million car miles in the year. Assuming that the popula- 
tion by the tramways was 50,000, he anticipated that the 
population would be carried 100 times in the year. The 
capital would be over a quarterof a million. The annual 
recelpts, he thought, would be £37,500 and the highest fare 
would be about 4d. They anticipated receiving 9d. per car 
mile for a million car miles. The expenses were put at about 
60 per cent. of the rece!pts. He explained how he arrived 
at the conclusion of his estimates of a million car miles, and 
the estimated receipts of 9d. per car mile, which he thought 
were very conservative. He had justified his estimated 
expenditure at 54d., because his proofs showed that the 
exact amount would be 43d, per car mile. The net revenue 
he would place at £14,835. Looking at the population, the 
local factors, the presence of visitors, the facilities for riding 
by the ses, etc., had all been Included in his estimate. He 
had averaged his fares at 14d. per mile for nine months, and 
1id. for three months, E 

After further evidence in support of the measure, Mr. 
FREEMAN opened the ease for Lord Radnor, whose opposl- 
tion to the scheme was based on the idea that the trams 
would reduce the value of property generally, and would 
reduce the value of property along the route to a greater 
extent. After evidence had been called and Mr. Freeman 
had addressed their lordships, the CHAIRMAN, after con- 
ferring for a few moments with his colleagues, said: ‘ We 
won’t trouble you to reply, Mr. Coward. We are of the 
opinion that the preamble of the Bill is proved.” 


VISIT OF KINDRED INSTITUTIONS, 1906. 


= 


The following programme, which is still subject to altora- 
tion, shows what a strenuous time the Institution has 
arranged for our guests from abroad. The headquarters 
during the visit will be at the Hotel Cecil. The central 
committee rooms at this hotel, known as the Empire Suite, 
and situated on the ground floor, will be open daily during 
the meeting for the registration of members, issue of badges 
of membership, programmes, tickets, eto. 


LONDON. 
Saturday and Sunday, June 23 and 24. 
10 a.m. to 4 p.m.—Members and guests are requested to register 
ab the central committee rooms. | 


Monday, June 28. 

9 a.m.—Central committee rooms open. | 

1.80 p.m.—The party will assemble at the committee rooms, 
Hotel Cecil. 

1.40 p.m.—Motor ‘buses to Waterloo Station. 

2 p.m.— Special train leaves Waterloo Station (No. 6 platform) 
for Teddington to convey the party to the opening of the 
new electro-technical laboratories of the National Physical 
Laboratory by the R:ght Hon. R. B. Haldane, H.M. 
Secretary of State for War. 

5 p.m.— Return special train leaves Teddington for Waterloo. | 

7 p.m.—Reception and banquet at the Hotel Cecil by iavita- 
tion of the General Reception Cummittee and members of 
the Institution of Electrical Engineers. 

Tuesday, June 26. 

9 a.m.—Central committee rooms open. 

9.50 a.m.—The party will assemble at the committee rooms, 
Hotel Cecil, and will divide into groups for visits to the 
following places of electrical interest: Group A will visit 
the General Post Office telegraphs and telephones and the 
London-wall exchange of the National Telephone Company 
(vid Aldwych Subway and the Central London Tube Rail- 
way); Group B will visit the Greenwich generating station 
of the London County Council (by special electric cars from 
Waterloo Bridge) ; Group C will visit the Bow generating 
station of the Charing Cross, Ci'y, and West Ead Elec- 
tricity Supply Company (by special motor omnibuses from 
the Hotel Cecil); Group D will visit the Lots-road, 
Chelsea, power station of the Underground Electric Rail- 
ways Company (hy special motor omnibuses from the Hotel 
Cecil); Group E will visit the Shepherd’s Bush power 
station of the Central London Railway Company (starting 
from Trafalgar-square Station of the Baker-street and 
Waterloo Tube Railway and changing at Oxford-street 
Station into the Central London Tube Railway). After 
the visits Groups A, B, and C will be conducted to the Ship 
Hotel, Greenwich, and Groups D and E to Earl's Court 
Exhibition for luncheon. 


"189 


THE ELECTRICAL ENGINEER, JUNE 1, 1906 


9 p.m.—Reception and conversazione by the President, the 
President-elect, and the Council cf the Institution at the 
Natural History Maseum, South Kensington. 

Wednesday, June 27. 

9 a.m.—Central committee rooms open. 
assemble at the Hotel Cecil. 

9.50 a.m.—Daparture for Paddington, thence excursion to 
Windsor, luncheon at the White Hart Hotel, and a trip up 
the Thames to Cookham, returning to London about 7 p.m. 


The party will 


BIRMINGHAM. 
Thursday, June 28. 

8.15 a.m.—Special train leaves Huston. 
served on the train. 

9.28 a.m.—Arrive Blisworth, 
alternative A below). 

50 persons. 

9.55 a.m.—Arrive Rugby. Those wishing to visit works at 
Rugby alight here. They will continue their journey at 
12.6 p.m. to Birmingham, arriving there at 12.50 p.m. 
Visits in Rugby to the works of the British Thomson- 
Houston Company and Messrs. Willans and Robinson. 

10.42 a.m.—Arrive Birmingham (New-street Station). Carriages 
will be provided to convey the various parties to the follow- 
ing works: Messrs. Belliss and Morcom ; the Summer-lane 
station of the Birmingham Corporation electricity works ; 
the Metropolitan Amalgamated Carriage and Wagon Com- 
pany, Limited; the Wolseley Tool and Motor Company, 
Limited, Adderley Park ; Messrs. Elkington and Co. 

12.50 p.m.—Arrival at Birmingham of party from Rugby. 

1.50 p.m.—Luncheon at the Grand Hotel, Birmiugham, by 
invitation of the General Reception Committee, the Local 
Committee, and the members of the Institution of Elec- 
trical Engineers. 

ő p.m.—Visits to the new buildings of the University at 
Edgbaston, and to the works of General Electric Company 
at Witton and the Birmingham Small-Arms Company, 
Limited, Sparkbrook. 

5.40 p.m.— Reception by the Lord Mayor of Birmingham at the 
Council House. Tea and refreshments will be served and 
the picture galleries will be open to the visitors. 

7 p.m.—Leave Birmingham (New-street Station) for Manchester. 
Dinner will be served on the train. 

9 p.m.—Arrive Manchester (London-road). 

Alternative A—EHaxcursion to Stratford-on-Avon. 
(Ladies are invited to take part in this excursion.) 

9.28 a.m.—The party visiting Stratford-on-Avon will alight 
from the special train of the London and North-Western 
Railway on arrival at Blisworth at 9.28 a.m., and they will 
proceed thence to Stratford-on-Avon by the East and West 
Junction Line. | 

9.55 a.m.—Leave Blisworth for Stratford on-Avon. 

10.45 a.m.—Arrcive Stratford-on-Avon. The party will be met 
by guides, and carriages will be provided to take the visitors 
to the Council House, where a formal reception will be 
held. Afterwards a drive to Ann Hathaway’s cottage will 
be made, and on their return to Stratford luncheon will be 
served at the Golden Lion. Visits to Shakespeare’s house, 
the grammar school, the Memorisl Theatre, and the old 
church, 

4 p.m.—Leave Stratford-on-Avon by Great Western Railway 
special train. : 

9 p.m.—Arrive Birmingham (Snow-hill). On arrival the party 
will proceed to the Council House to the reception of the 
Lord Mayor of Birmingham: 

7 p.m.—Leave Birmingham (New-street) for Manchester with 
the rest of the party. Dinner will be served on the train. 

9 p.m.—Arrive Manchester (London-road). 


Breakfast will be 


for Stratford-on-Avon (see 
This excursion is limited to 


MANCHESTER. 
Friday, June 29. 

9.45 a.m.—Reception by the Lord Mayor of Manchester and the 
Mayor of Salford at the town hall. 

10.10 a.m.—Leave the town hall by electric cars for visit to the 
Corporation electricity works at S:uart-atreet. 

10.40 a.m.—Arrive at Stuart-street station. 

12 a.m.—Ləave Stuart-street station for the town hall. 

12.45 p.m.—Luncheon at the town hall, Manchester, by 
invitation of the Lord Mayor of Manchester, the 
Mayor of Salford, and the Electricity Committees of 
Manchester and Salford. In the afternoon visits will 
be made to : 

2.45 p.m.—The British Westinghouse Electric and Manu- 
facturing Company, Limited, Trafford Park. 

5 E Ship Canal works (electrical equipment at No. 9 

ock. 

6 p.m.—The Ship Canal works (Pomona Dock) After this 
visit the party will return by special cars to the Midland 
Hotel, arriving at 7 p.m. 

8.30 to 9.50 p. m.— Reception and conversazione at the Victoria 
University, Manchester. 


LIVERPOOL. 
Saturday, June 30. 

9.5 a. m.—Leave Manchester (Exchange Station). 

9.45 a.m.—Arrive Liverpool (Lime-street). 

9.50 a.m.—Leave Lime-street by tramear for Lister-drive power 
station. 

10.15 a.m.—Arrive Lister-drive power station. Alternative— 
As an alternative to this visit a river trip has been arranged, 
including a visit to one of the Cunard Company’s liners for 
ladies and for any other visitors who may desire to take 
part in this excursion. Those choosing this excursion will 
meet the other visitors at the lunch arranged for 1.15 at 
the Exchange Station. In case the weather should be 
unfavourable, it could be arranged for ladies and any other 
visitors to substitute for the trip on the river a visit to the 
Walker Art Gallery, Derby Museum, St. George’s Hall, 
and other public buildings of interest. 

11.15 a.m.—Leave Lister-drive by tramcar, passing through the 
principal streeta of Liverpool, to the Dingle Station of the 
Liverpool Overhead Electric Railway. 

12 noon.—Leave Dingle Station, passing along line of docks to 
Seaford Station, L. and Y. Railway, and on to Exchange 
Station by L. and Y. Electric Railway. 

1 p.m.—Luncheon will be given by the Tramways and Electric 
Power aud Lighting Committee of the Liverpool Corpora- 
tion at Exchange Station Hotel. 

2.50 p. m.—Leave Exchange Station by L. and Y. electric train 
for Formby power station, returning to Exchange Station 
by 5.45 p.m. 

4 to 6 p.m.—Reception by Lord Mayor of Liverpool at town 
hall. 

6.45 p. m.— Visitors will return to Manchester by the special 
train from Lime-street Station, and dine at their hotels. 

7.25 p.m.—Arrive Manchester (Exchange Station). 


WINDERMERE. 
Sunday, July 1. 

8.80 a.m.—Leave Manchester. 

10.50 a.m.-—Arrive Windermere. Drive by coach from Winder- 
mere to Grasmere. Luncheon at Grasmere, after which 
the drive will ba continued to Keswick. 

5 p.m.—Arrive Keswick. | 

7.50 p.m.—Leave Keswick for Glasgow. Dinner will be served 
on the train. 

10.55 p.m.—Arrive Glasgow (Central). 


GLASGOW. 
.. Monday, July 2. 

9.50 a.m.-- Brakes will be provided to convey the visitors to 
Pinkston tramway and Port Dundas electricity power 
stations of the Glasgow Corporation. 

1 p.m.—Luncheon at the City Chambers by invitation of the 
Right Hon. the Lord Provost and Corporation of the city 
of Glasgow. In the afternoon, alternative visits to various’ 
works and other places of interes will be arranged. The: 
visitors will return to their hotels to dine. 

9 p.m.—Reception and conversazione at the university by the 
Right Hon. Lord Kelvin, chancellor of the university and 
chairman of the Glasgow Local Section. 


Tuesday, July 8. 

9a.m.—Leave Glasgow for Renfrew. Visit to the works of 
Messrs. Babcock and Wilcox. Oa returning from the 
works the party will again take the train and proceed to 
Greenock, where they will embark for an excursion on the 
Clyde on the turbine steamer ‘‘Queen Alexandra,” by 
invitation of Messrs. Babcock and Wilcox. They will 
return to Glasgow early in the evening, and dine at their 
hotels. 

9 p.m.—Reception and conversazione at the art galleries, 
Kelvingrove Park, by the Right Hon. the Lord Provost 
and Corporation of the city of Glasgow. 


EDINBURGH. 
Wednesday, July 4. 

8 55 a.m.—Leave Glasgow (Central). 

10 a.m.—Arrive Edinburgh (Princes-street). 
places of interest. 

1 p.m.—Luncheon by invitation of the Right Hon. the Lord 
Provost and Corporation of the city of Edinburgh. After- 
noon—excursions about Edinburgh and the neighbourhood. 

6.5 p.m.—Leave Edinburgh (Waverley). Dinner will be served. 
on the train. 

8.45 p.m.—Arrive Newcastle-on-Tyne. 


NEWCASTLE-ON-TYNE. 
Thursday, July 5, 


In the morning visits to Messrs. Swan, Hunter, and Wigham 
Richardson, Wallsend, and the Newcastle Electric Supply 
Company, Limited. Luncheon. Afternoon—visit to the- 
Tyne Commissioners’ works; return thence by the elec-- 
tric railway of the North-Eastern Railway Company to- 
Newcastle-on-Tyne. The visitors will dine at their hotels.- 


Visits to various 
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LEEDS. 

Friday, July 6. 

. 9.20 a.m. —Leave Newcastle-on-Tyne. 

11.55 a.m.—Arrive Leeds (Central) Reception by the Elec- 
tricity and Tramway Committees. 

1.30 p.m.—Luncheon by invitation of the Electricity and Tram- 
way Committees. 

ó p.m.—Visits to Corporation electricity works and tramway 
power station and car-sheds, and to the works of Messrs. 
Greenwood and Batley, Limited, and of Messrs. Kitson 
and Co. For ladies and their friends an excursion to 
Roundhay Park will be arranged. 

8.50 p.m—Conversazione at Leeds University. 

Saturday, July 7. 

Visits to the Leeds Copper Works, the Hunslet Engine Works, 
and the Yorkshire Electric Power Company’s generating 
station. An excursion will be made to Harrogate, where 
the visitors will be admitted to the baths, winter gardens, 
drinking wells, kursaal, and electricity works, and thence 
a drive will be made to Fountains Abbey and Studley 
Royal, where luncheon will be provided. 

The party will return from Harrogate to Leeds (Central), and 
leave for King’s Cross, London, arriving about 10.50 p.m. 
Those desirous of returning to London earlier in the day 
can avail themselves of the ordinary trains of the Great 
Northern Railway. 

Subscribers to the entertainment fund are requested to 
advise Mr. G. C. Lloyd before the 16th inst, as to which of 
the above functions and visits they will attend. Replies 
from those who propose to take the circular tour through 
the country should also be sent in by the same date, The 
programme covers a wide field, but only a tithe of the 
interesting electrical works of the country can be seen in a 
fortnight. A large number of works not mentioned in the 
programme will be described in the officlal hand book. 
These works will also be open to individual members who 
may like to visit them instead of rigidly following the 
official programme. 


TRADE NOTICES AND NOVELTIES, 


Lifting and Haulage Machinery. 


The continually increasing demand for lifts, elevators, etc., 
has directed the attention of electrical engineers to the best 
methods of working lifts by electricity. Messrs, W. J. Farse 
and Co., of Traffic-atreet, Nottingham, are among the manu- 
facturers who have now for some years devoted considerable 
attention to the perfection of the design of this class of 
machinery, as à result of which they are now able to offer an 
electric lift of a highly specialised and perfected kind. Their 
catalogue (Section L) describes a direct-coupled winding gear 
for passenger and goods elevators made for direct or alter- 
nating currents. A feature of this machine is its compact- 
ness, the floor space occupied by a 10cwt. size being 
4ft. by 2ft. This machines is fitted with two brakes— 
one a mechanical brake on the worm shaft, and the other 
an electrical brake, which gives a gradual stop without any 
jar in the cage. An improvement effected in this firm’s belt- 
driven lifts consists of an automatic stop action which can be 
made to suit any length of travel. We wish also to draw atten- 
tion to the Furse new ** W ” type switch, made for use up to 
600 volts, illustrated in Messrs. Furse’s catalogue (Section S). 
The chief advantages claimed for this switch are: positive make 
and break with no intermediate position ; the spring 1s only at 
full tension when being switched off ; the blades move into the 
contacts at three times the speed of the handle. 


Field Telephony. 


Portable wireless telegraphy has become a possibility, and 
the value of its benefits on certain occasions is inestimable. Of 
no less importance is field telephony, which is now being 
rapidly developed. Those of our readers who are interested in 
this subjecb, and who wish to know more about it, are advised 
to procure from the International Electric Company, of 55, 
Redcross-street, London, E.C., a copy of a pamphlet relating 
to “Field Telephony," written by Major Ramdohr, of the 
German army. The system can be worked by an individual, 
and, unlike field telegraphy, it does not require to be operated 
by a skilled operator. 


Desk and Ventilating Fans. 


. Circulars 525, 526, and 528 sent out by Messrs. Veritys 
Limited show the latest types introduced by this firm. The 
* Typhoon ” desk fan for continuous current is the same in type 
as has been supplied for the last two years. The feature of this 
‘fan is that by means of a patent knuckle joint the fan can be 
‘used for wall, desk, or ceiling. Various improvements in detail 


have been introduced this year, and the blades and guard are 
now made of brass instead of steel. The ‘‘Typhoon”’ desk fan 
for alternating current marks an entirely new departure. It is 
the first year this has been manufactured for alternating current. 
Circular 528 deals with the well-known *'* Aston " ventilating 
fans from 12in. to 60in. "These fans, which are made entirely 
at their works and are fitted with ** Aston-Lundell” motors, 
have now been upon the market some eight years, and continue 
to sell in large numbers. We might point out to our readers 
that Messrs. Veritys Limited at this time of the year keep 
large stocks of fans at their various depóts, so that intending 
purchasers can rely upon being served from stock. 


House Service Fuseboards. 


The illustration herewith is of a fuseboard for house service 
purposes designed by Messrs. A. Reyrolle and Co., of Hebburn- 
on-Tyne. The details of this are almost self-explanatory. In 
the case shown the board is designed for taking a vertical con- 
centric service cable and dividing it up through two fuses for 
supplying an installation. The firm have other designs of a 
somewhat similar type for dealing with cases where the service 
cable enters horizontally, and also where other types of cable 


House Service Fuseboard. 


The list which was forwarded to us with this illustration shows 
that the materials are standardised in a good range of current- 
carrying capacities, Messrs. Reyrolle and Co. have also 
developed a multiple-way, iron-clad distributing box on the 
same line as the iron-clad distributing fuse shown on this board. 
These provide both fireproof and damp-proof construction, and 
are of great service in cases where circuits have to be run toa 
number of motors of considerable capacity. ‘The fuses supplied 
with these boxes have also been standardised by the firm, and 
they have stamped on their ends the actual carrying capacity of 
each fuse. This is a good feature which is likely to prevent the 
over-fusing of circuits, and any possible damage due to the 
over-heating of insulation which might occur in consequence. 
This type of iron-clad multiple-way fase bars is recommended 
for shipyards and for service on board ships. 


Armorduct Conduits and Accessories. 


The last list, No. C 728, of the Armorduct Manufacturing 
Company is just to hand. In it we notice the wide range of 
conduits manufactured by this firm, each of which has special 
use. The oval conduits illustrated on p. 4 will be found excep- 
tionally serviceable in those cases where conduits have to be 
placed on walla where the thickness of plaster is limited. It 
frequently happens that short lengths of this oval conduit are 
needed, and the firm have standardised a number of adaptors 
for changing from the oval to the circular section. The latter 
pages of the list give details of numerous accessories for use 
with the varlous types of conduit. We notice that they are 
developing the knock-out type of junction boxes, and have 
added two or three new accessories with this adaptable feature. 
The advantage of being able to use one type of box and make 
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the entry from any direction at will by knocking out a circular 
piece of the casting, tends to economy in stock without sacrific- 
ing in any way the efficiency of the work executed. The 
firm's line of watertight accessories is worthy of special con- 
sideration. 

Electrical Installations. 


Messrs. J. H. Holmes and Co., of Newoeastle-on-Tyne, in 
publishing lists of installations carried out by them, are perform- 
ing a real service by showing the rapid strides which electricity 
is making as a medium of lighting and power. Ib may be safely 
inferred from this extensive use that electricity can be easily 
installed for any class of work, and with economy and efficiency. 
The latest list deals with the factories and general stores which 
have had electric lighting or power installed by this well-known 
and reliable firm. This pamphlet, which is illustrated with 
photographs of the plant in operation at various works, ought 
to be extensively circulated. 


B.T.H. Meridian Lamp (No 4). 


The success of the B.T.H. Meridian lamp has given rise to a 
demand for a lamp of smaller size and candle-power than the 
standard Meridian, but larger than the standard 16-c.p. lamp. 
This want the British Thomson-Houston Company, Limited, 
are hoping to satisfy with the latest product from their lamp- 
works at Rugby—viz., the B. T.H. Meridian lamp (No. 4). It 
is being introduced to meet the demand for a lamp possessing 
allthe characteristics of the B.T.H. Meridian (the original of 
the spherical globe lamps), but having aglobe of smaller diameter. 


i, A 


B.T. H. Meridian Lamp (No. 4). 


It is not intended to occupy the same place as the Meridian, but to 
fill the gap between that lamp and the standard B.T.H. Edison 
16-c.p. incandescent lamp. The Meridian (No. 4) is scientifically 
designed, accurately made, and has a long useful life with but à 
small consumption of energy. The special * Prismo” glass 
shade is very efficient, and is accurately fixed to the lamp- 
holder by the use of à small shade carrier, or gallery, for attach- 
ing the shade to standard fittings, so that the lamp may be 
burned ia any position—often an important consideration. The 
Meridian lamp (No. 4) has a rating of 32 c.p. to 35 c.p., with 
an energy consumption of 60 watts. It is supplied with 
standard bayonet cap, special *' Prismo " shade and gallery, and 
can be fixed in the ordinary fitting without alteration. This 
lamp is supplied only in 4in. frosted or obscured spherical 
bulbs, and for all voltages—100-125 and 200-250. 


Kennedy's Patent Bending Machine. 


At the National Engineering and General Trades Exhibition 
at Bingley Hall, Birmingham, there is shown by Messrs. Charles 
Taylor, of Bartholomew-street, Birmingham, one of Kennedy's 
patent bending machines in various sizes capable of bending 
tubes and fittings from jin. to 2in. without loading or heat. The 
advantages accruing from the use of this machine are that it 
Saves cutting and screwing; saves stock bends, elbows, and 
sockets causing ugly and possibly leaky joints ; any number of 
bends made on a single piece of work ; repeats bends exactly ; 
compaet, yet portable and strong, can be fixed to any bench. 
It will be on show at the exhibition until its close on June 9. 


Electrical Driving of Printing Machinery. 


Messrs. J. H. Holmes and Co., of Newcastle-upon-Tyne, 
have forwarded to us their list No. 104, which has just been 
issued. This gives a complete list of the installations they 
have installed in newspaper offices, in general printing works, 


and in paper mills. The list is practically a new edition of an 
older issue, which was referred to a year or more ago in our 
columns. The illustrations are well prepared, and show 
practically every method of driving printing machinery. The 
Holmes-Clatsworthy system of driving large printing machinery, 
in which uniform acceleration is needed, figures largely in the 
pamphlet. The aggregate of electric dynamos and motors 
which have been installed by the firm in connection with the 
printing industry now reaches the large total of 2,462. Nearly 
000 separate installations are represented by these figures, with 
an aggregate horse-power of 21,550. The largest individual 
installation is one of 1,500 h.p. 


MEXBOROUGH ELECTRICITY ACCOUNTS, 


From the accounts of the Mexborough electricity depart- 
ment for the year ended March 31, 1906, it appears that 
the total expenditure on capital aecoünt to that date 
amounted to £19,524 Appended are Abstracts of the 
revenue account, general balance-sheet, ete. 


REVENUE Account, 


Dr. Expenditure, £ sd 
To generation of electricity .—...-..—.—- mien e. 684 1 11 
Distribution of electricity ........... as natty ui FIL Sau ewe 15 0 0 
Attending and repairs to publie lamps ...... —Ü 147 15 1 
Rents, rates, and taxes ...... EMEN eonun e emess X15 19 0 
Mansgement expenses, salaries, eto, m sme nu nus ooe cm o me o m me 251 110 
Special charges —iNsUrance sue, nes ee san o mso PEE ETS 15 411 

£1,210 2 9 
Amount carried to net revenue account , waseme sn sesos ame 1,989 18 2 
£3,200 0 11 

Or, Income, £ asd. 
By sale of current per meter cesses nmm e 2,265 0 11 
FOUUG HEATER M e erm m m. 946 0 0 

£3,200 0 1 
GENERAL BALANCE- SHEET, 

Dr. Liabilities. £ ad. 
Capital account—amount received ...—...-. mmm 17,018 4 0 
Bundtr eroe em m mmm 1L00L 5 O 
Provision for interest accrued «ui erem m 200 7 1 
Provision for deubifül debis Lacu. e em creme eerte nmn 5 0 0 
Engineer (balance of cash account) sas» cesses cor nee nan roe ver 210 
Surplus account ......—. EUER \shicercesmsssemessmenr 2,006 6 0 
Net revenue account anassen amamma 075 8 7 

£21,796 10 1 

Or, Assets, £ sd. 
Capital account —amount expended for works .......... 18,956 6 8 
BIGIOP Of. TIMED vr Lee or EUM eA mem nam ena rorem "-— 03. LEX. 
Sundry debtors for current supplied ...—..—-.—...—.-.. 768 410 
Treasurer—loan aecount..... en eme mm. 1,620 5 0 
COMBE in collector o handa: sassu ners. os nue mm m os we 0 911 
Suspense AGCOUNLE 00 Lee eee ia o n oon mmni NS: 51 1 9 
Generalaesouné canmi numim mre me IHR» 22 6 8 

£21,796 10 1 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 

Qaantity generated in B, T.U. „nemen cem erm rer 291,795 
Private consumers by meter ..... 85876) "n 
Quantity sold4 By contract ......... —— sa | 264,402: 

Public lamps oe s us e merae ot ome eme e ete - 18,821 
Qaantity used on worka.......... CHEER o oe RR 4.620' 
Tobal quantity accounted for... ess arere sosem emere mes 209,022: 
Qaanticy not accounted for scene scceetsmecssserecssescereerses 22, LEO! 
| Total maximum supply demanded (lt owatts) ......... selon 175 


Number of public lampa: 1% frve.ampere, 3 three-ampere, 195 
42 c, p. incandescents, 51 50-c,p, ines.ndescenta. 


BOLTON ELECTRICITY AGCOUNTSS. 


The accounts of the Bolten electricity department 
for the year ended March 31, 1906, show a total 
expenditure on capital account to thas date of £269,818, 
Abstracts of the revenue account, balanes-sheet, etc., are 
appended. 

REVENUE Accounts, 


Dr. Expeuditure, £ ad 
To generation of electricity „eee... ons oms mmr se : eene 12,553 12 8 


Distribution of electricity sw san» vs soem em eeu REN 40719 9. 

Rents, rates, and taxes... eee mmm» 1,445 9 6 

Management expenses, salaries, ebo. eeu ien e m 1,426 4 7 
£15811 6 6 


Amount carried to net revenue aeoonnt' ee cuis m 20,000 13 4 


£42,376 19 10 


Or, 


Income. £ sd. 
By sale of current per meter, less allowances masm sm emee 19,255 0 8 
Ditto for POWER ves ccivcuseveeascy ccismverseem pe emo verre zer. Oooo Do 1 
Ditto for publielighting,..... ous oem oon om m m m em m 112 811 
Tramway traction eee 0-99 2-00 ment o co GEN o eq mera Q Q9 9-026 oqq mat epe Q qoo 14,965 9 3 
Rental of hired meters ec oc: nas ems ome nce o.a mans ccro oiam eet mee rmm 200 2 4 
Rental of hired motors on. cesses. neces act o oo mee ocr net net nen eet om 809 15 4 
Profit on fittings trade account... meme eM mm 087 14 3 


£42,576 19 10 
GENERAL BALANCE-SHEET. 


Dr. Liabilities, £ s d. 
Preston Savinga Bank, less repaid ..... eem rere om sm eme 00,495 14 0 
Leeds, etc., Savings Bank, less repaid... ee... 11,554 10 1 
'! Cobra" disaster fund, less repaid .......ecormecsmsmen 2,985 6 8 
Borough of Oroydon, less repaid ....—....— msccceremessem 9546 15 5 
Ordinary mortgages, less repayments „usma ses om nes e usses e 155,750 0 0 
Redemption of debt .......... nme cene sms 00,091 13 10 
Depreciation and renewals fund account nes... sm... em sm sse 13,650 19 5 
Sundry Creditors ......... ee eere TTE ME. 
Reserve fund aecounb...-.-.nlnlsln.nsee meses 998 11 4 
District 20008 iiis duces n cid ne c ce wem Ee Ere 0,000 D. U 
Profit and loss account ....orrercecsmrrersercorsmomennncmre O87 1 6 

£295,250 9 11 

Or. Assets, £ s.d. 
Capital amount—amount expended for works ..........269,818 7 10 
Stores on hand m.es ome oms nmi om mes oms nam on ea oes oas oes em emeas 3,097 15 3 


Sundry debtors for current supplied ...—.—..-..-.-.—... 14088 2 6 
Cash at bank and in hand. m. oms sus oeo peo nms ome oms oseese enoma 4880 15 7 
Electric fittings, work in progress  . ws sw. se ows ms sas o "m 416 17 5 
Invested in consols, reserve fund ......—..e cer 998 11 4 


£295,250 9 11 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC, 


Quantity generated in D. T.U, „msnm sen s n mat man soes oms © ce —— 1,107,144 
f Private lighting se... se mae se e os en 1,557,597 
: Publielamps nessas nmi nes om oms oen ee 9,438 

Quantity sold~ Tramwayd O 3,264757 6,055,551 
Motors ses sems soa oes eem o e o ooms o me nees aens eoe L, G20, 109 

Quantity used on works e.. masss mas ese nes ous os o oe om ems mnm 640,434 


Total quantity accounted for sws... mes osmi ms ners noro nars nan nuns emeses ee 6,695,985 
Quantity not accounted for... sen sse ms nens oes wens o ers oes mre mn 411,759 


| LEGAL INTELLIGENCE. 


TRAM PASSENGER AND INSPECTOR. 


In the King's Bench Division last week Mr, Justice Kennedy and 
Mr, Justice Bray heard the appeal of the defendants in the action 
Baker v. the City of Birmingham Tramways Oo, and another from a 
decision of Deputy Oounty Oourt Judge Amphlett at Birmingham, 

For the appellants ib was explained that the action was brought for 


false imprisonment, and upon a special verdict the learned judge | 


entered judgment against both the tramways company and an inspector 
in their employment named Mills for £35 damages, Counsel con- 
tended that there was no evidence upon which a verdict could have 
been given against the company, and no evidence at all against Mills, 
Baker, who was a passenger on one of the company's cars in September 
last, was asked by Mills for his ticket. It was not produced at the 
moment, though it was later on. An altercation ensued, and Baker 
seemed to have hit the inspeotor, Mills, on the car stopping ab a spot 
where a constable was standing, called to him and gave Baker into 
custody for assaulting him. The charge was heard by the magistrate 
and was dismissed, and Baker then sued the company and Mille, with 
the result stated. Counsel contended that under the rules of the 
company the inspector had no right to give anyone into custody, 
Mills acted entirely outside the scope of his authority. All that the 
inspector could do was to give anyone into custody on his own ascount, 
and not on account of the company. 

Their Lordships were of opinion thatthe trial in the county court 
was not a satisfactory one, and ordered the case to be set dowa for a 
new trial, the costs of the first trial and the appeal to abide the result 
of the second trial. | 


TRAMWAYS AND TREES AT FALKIRK. 


Last Tuesday Sheriff Moffatt was engaged hearing proof in the 
Sheriff Court in an action at the instance of William Kinross Gair 
against Bruce Peebles and Oo., contractors and engineers, Edinburgh. 
The pursuer claims £100 in name of damage alleged to have been 
‘done by the defenders to his residence by the lopping off of some 
trees on his grounds in October last in connection with the con- 
struction of the electric tramways. The pursuer alleged that the 
lopping off was much more extensive than he was led to expect, 
and that the work was done in a careless, unskilfu), and untradesman- 
like manner. 

Parsuer said the trees in question were an important feature in the 
amenity of the Kilns. They acted also as a valuable screen, and 
secured privacy to the house and grounds. The plantation of which 
they formed a part was planted fally 50 yeara ago by his father, and 
every tree had been put in under the personal supervision of either his 
father or mother or both, They were íairs'z:d trees when put in, 
and were now over 60 years old. The defenders, when they asked 
permission to lop the trees, suggested that he should ask his gardener 
to superintend their operations, but he wrote declining, thinking 
that by leaving the full responsibility on them they would he more 


careful, He was in the Highlands when the work was done, and when 
he returned he was appalled to observe the terrible havoc that had 
been made on his trees. There were 20 trees affected, and the most of 
the work must have been done by trespassing on his ground. The 
trees and the whole place were totally disfigured. The £100 he claimed 
did not anything like represent compensation to him personally for 
what he had lost. The work of 60 years had been undone, and if the 
pursuers had told him what tbey were going to do and offered him 
many hundred of pounds he would not have taken it or thought of it 
for a moment, His house and grounds were now deprived of the privacy 
they formerly had, and were reduced in value should they ever come 
into the market. 

After hearing evidence, the proof was adjourned till October, to 
allow of two witnesses for the defenders— Messrs, Wm. Jamieson and 
R. G. Hamilton, now in Shanghai—-being taken on commission, 


SEQUEL TO A TRAM ACCIDENT AT BRADFORD. 


The Under-Sheriff of Yorkshire (Mr. Edwin Gray) and a jury sat at 
the Leeds Town Hall on Monday last to assess the damages to be paid 
in a claim made by a Mr, John North against the Bradford Corporation 
in respect of injuries received in a tramcar accident at Buttershaw 
in November last. 

In opening the case, counsel said that the claim was one for 
£1000, and the negligence was admitted by the Corporation. On 
Nov, 4 last plaintiff boarded a car for Shelf, and took a seat on the 
top. Where he sat wasa few seats behind the stand to which was 
connected the trolley pole, All went well until they got to a loop 
line at Buttershaw, From that point the line was a sivgle one, and at 
the time a car was coming in the opposite direction, Oae of the two 
cars ought to have stopped, but neither did so, and the result was 
that the cars collided on the single line, The plaintiff was thrown 
against the iron standard, which struck his forehead. His skull was 
fractured, and he became unconscious. From that time he Lad been 
unable to transact his business, and he was still suffering. On Nov. 14 
he wrote to the chairman of the Tramways Committee claiming £600 
damages, not including doctors’ expenses, The Oorporation offered 
£40 as compensation, which, of course, was not accepted, 

For the defence a medical gentleman said that, whilst he agreed that 
the claimant was suffering from nervous shock, he was of opinion that 
he would be able to resume his plastering business in about three 
months, if he made a determined ¢ ffort to throw off his lethargy. At 
present the plaintiff spent the whole of his time indoors, and made no 
attempt to work or geb any fresh air, It was possible, though the 
Witness could not say so for certain, that in due course he would be 
able to resume his work as a stceplejack. 

Counsel for the defence, in his address to the jury, said that there 
were only two questions in. the dispute, One was the length of time 
during which the plaintiff would be incipacitated from following his 
employment, and the other the monetary value of the business which 
he had been carrying on prior to the accident. 

The plaintiff was awarded £750 damages. 
ordered to pay the cost. 


The Corporation were 


COMPANIES’ MEETINGS AND REPORTS — 


RAND CENTRAL ELECTRIC WORKS. 


The annual meeting was held on Tuesday, Sir O. Rivers Wilson 
presiding. 

The OHAIRMAN said that the gross earnings for the pasb year had 
increased by £16,644, the total amount being £102 824, The work 
done by their plant also showed an improvement of no less than 
422,515 kilowatt-hours, which was equivalent to an advance of 4 per 
cent, This satisfactory result had been obtained at the small addi- 
tional cost of £407. The Company's cash resources at the present 
time amounted to £115,700. so that after payment of the proposed 
dividend they would have £93,200 left, Thatincluded the amounts 
which had been accumulated for depreciation, and which were avail- 
able to provide for the new plant in contemplation. Some of their 
contracts were continually falling in. The most important of these— 
that with the Johannesburg municipality—would come to an end 
during the present year, The Board had been taking steps to fill 
up the gap that would be thus created, and several new contracts 
had already been made, while negotiations for others were in progress. 
He thought that they need not have the smallest misapprehension, 
in view of the demands from the Rand, and the Company's capa- 
bility of meeting them, that there would be any intermission of 
business, It was open to the Government to expropriate their con- 
cession at the end of 1909, Their local board were at present in 
negotiation with the Government with the view of obtaining an 
extension of the concession, The experience that they had had, and 
also the development that had taken place in electrical science, would 
require, no doubt, that a good many modifications should be made in 
the event of an extension of the present contract, They had been 
met in that matter by the Government in the most friendly spirit, 
and he had little doubt that the Company would obtain a new and 
still more favourable concession to that which they were at present 
enjoying. The Board had carefully to consider the question of the 
dividend, and they had come to the conclusion that they would be 
acting in the best interests of the Company generally in not ''forcing 
the pace" too much, but that, in view of the possible. flactmations 
incidental to every great industry like this, they should maintain a 
very conservative policy. The progress of the business had continued 
during the present year, and up to the end of last month the receipts 
had been in excess of those for the corresponding period of 1905 by 
£3,400. He afterwards moved the adoption of the report, which was 
seconded by Mr. GEORGE YON CHAUVIN, and agreed to,;. a 
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LIENS REGISTERED. 


Auckland Electric Tramways Co., Limited, London, W,C,— 
Two mortgages registered May 17, pursuant to an order of the High 
Court of Justice dated May 4, and supplemental to a trust deed dated 
July 14, 1903, and a deed of acknowledgment dated Deo. 8, 1903, for 
securing £285,100 debenture stock. The company has the power to 
issue further debenture stock, ranking pari passu with the existing 
debenture stock, for a total amount not to exceed the subscribed 
capital for the time being. Charged on certain tramway concessions, 
rights, and privileges in the city of Auckland, New Zealand, including 
the suburbs, i 


APPOINTMENTS VACANT. 


Rolling-Stock Superintendent and Works Manager, Man- 
chester Oorporation tramways. Applications by June 11, See 
advertisement, 

Improver, Ipswich electric tramways car repair staff, Applications 
by June 8, See advertisement. 

Electrical Engineer, as assistant in machine test-room of large 


electrical works, Apply, Box A 20, Electrica’ Engineer Office, See 
advertisement in last issue. 
Electrical Engineer, Dunedin (N.Z.) City Oorporation, Salary, 


£700 per annum. Applications, stating age of applicant, accompanisd 
by testimonials, will be received in the Towa Olerk’s Office, Dunedin, 
by 5 p.m. on July 2, 1907. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Iquique (Chili).—The Municipality require tenders for publie elec- 
tric lighting. Tenders by June 16. 


Huelva (Spain),—The Harbour Board invite tenders for eight 
electric cranes. Direccion de Obras del Puerto. Tenders by June 15. 


Madrid.—The Direccion General de Obras Publieas invite tenders 
for the carrying out of an electric street railway. Tenders by June 9. 


Nuneaton and Chilvers Coton.— The Urban District Council 
invite teuders for a 200-kw. dynamo, Apply Electrical Engineer. 
Tenders by June 12, - 


Madrid.—The Ministerio de Fomento invite offers for the electric 
lighting concession at Trequeros. Apply Direccion de Obras Publicas, 
Tenders by June 15, | 

Portsmouth, —The Corporation invite tenders for 16 double-decked 
tramway electric motor cars, also tramway feeder cables. Tenders to 
the Clerk by 10 a.m, on June 8. ! 

Handsworth (Staffs) — he Education Committee invite tenders 
for electric wiring, etc., of schoo], and offizes. Apply Electrical Engi- 
neer, Soho-road. Tenders by Jane 5, 


, Copenhagen (Denmark),—The Municipal Lighting Department 
invite tenders for cables. Apply to the Director of Public Lighting, 
22, Vestre-boulevard, Tenders by June 7. 


Copenhagen.— The Municipal Lighting Department invite tenders 
for electric light meters, Appiy to the Director of Public Lighting, 
22, Vestre-boulevard. Tenders by June 9, 


Madrid.—The Post and Telegraph Department invite tendera for 
telephone wire and underground telephone cables. Apply Direccion- 
General de Correos y Telegrafos, 10, Carretas, Tenders by June 10. 


Pontypridd.—The Urban District Council invite tenders for the 
supply of about 2,640 yards of *3 triple concentric feeder and pilot 
cables, paper insulation, Tenders by June 4, See advertisement in 
last issue, | 

Finehley.— The Urban District Council invite tenders for the 
supply and erection at the eleotrieiby works generating station of one 
cold water-softening plant, cspacity about 2,000 gallons per hour 
continuous working. Tenders to Mr. E. H. Lister, clerk, Council 
Offices, Fiachley, before 5 p.m. on June 11, - 

Sydney, N.S.W,-—The Postmaster-General is open to receive offers 
for the delivery and erection of five sections of a common battery 
switchboard and 500 subscribers’ telephones, Particulars can be 
obtained from the Electrical Engineer, G.P.O., Sydney, Melbourne, 
Brisbane, and Adelaide, Tenders by Ost, 24. 


Bradford.—The Education Committee invite tenders for electric 
lighting at the Hanson new junior school, and for electrical fittings for 
the physical laboratories at Belle Vue boys’ secondary schoo! and 
Hanson new sshools, Tenders must be delivered at the Education 


Office, Manor-row, Bradford, addressed to the Secretary, before noon 
on Jane 9, 


Radcliffe (Lancs.).—The Urban District Council invite tenders 
for the supply of the following materials—viz.: (1) granite setts ; (2) 
steel girder tramrails, fishplates, tiebars, bolts, nuts, points and 
crossings, and other special track work. Specifications and forms of 
tender may be obtained on application to Mr. W. L. Rothwell, 
engineer to the Council, on payment of £2. 2s,, which will be refunded 


on receipt of a bona fide tender, Tenders to Mr, S, Mills, clerk, by 
June 16, 


Penrhiwceiber (Wales).—The Penrikyber Navigation Colliery Oo., 
Penrhiwceiber, R.8.0., Glam,, invite tenders for the following during 


12 months from June 1: (1) iron and steel; (2) castings; (3) bolts, 
nuts, rivets, iron washers, and nails; (4) miners’ lamps and lamp - 


glasses, electric lamps, and fittings; (5) rubber, leather, waste, wick, 
brattice felt, packing yarn, and leather belting ; (6) steam, water, and 
gunmetal fittings, ete,; (7) ironmongery, files, saws, gouges, colliers’ 
tools, helves, shovels, and sundry stores; (9  osints, drysalteries, 
brushes, brooms, etc.; (9) pitch pine, deals, red pine (best quality) 
American birch boards and deals, poplar and elm curbs, elm G. and T. 
match and flooring boards; (10) wire ropes; (11) lime and cement ; 
(12) oils, tallow, and grease. Tenders by June 7. 

Adelaide (South Australia).—The Postmaster-General’s Depart- 
ment invite tenders for postal, telegraph, and telephone instruments 
and materials as follows: 10 miles No, 16 tinned copper insulated 
wire, a8 per specification K ; 15 miles No, 18 tinned copper insulated 
wire, as per specification L : two miles No, 20 tinned copper insulated 
wire, as per specification M. ; 10 tons (400lb. to the mile) galvanised 
iron wire, as per specification No. 2; 10 tons (2001b, to the mile) 
galvanised iron wire, as per specification No. 2; 4,000 shackleheads, 
as per sample; 1,000 foses, as per sample ; 500 transmitters, Delville, 
Ericsson, or Hunningscone type, suitable to work with three-volt 
battery (sample of article tendered for to be submitted with tender); 
120 carbon diaphragms for Delville transmitters ; 200 switchboards, 
single conductors, each 9ft, long, with standard single-line plugs, as 
per Fig. 8,005, W. E. Oo.’s catalogue, 1900 (the cords must be rein- 
forced where entering the plugs); 16 accumulators, Tudor type, 500 
ampere-hours capacity, with glasa boxer, separators, and insulators 
complete, but no acid ; 700 yards oval telephone cable, containing 20 
twisted pairs No. 22 S.W.G. cotton-insulated copper wires; 
telephones, wall type, branching, as per specification A ; 150 telephones, 
metal desk pattern, complete, as per specification B ; 12 operators’ head 
and breast telephones, complete, with five-way plug and jack and five- 
conductor cord and differentially-wound receiver, similar to Nos, 540 
and 541 Ericsson and Oo.’s catalogue (fifth edition); 18 condenser 
telephones, complete, as per Fig. 855, p. 58, Ericsson and Oo.’s cata- 
logue (fifth edition); 25 Ericsson’s hand combination telephones, 
with battery, key, and four-conductor cords, as per Fig. 520, Ericsson 
and Oo.’s catalogue (fifth edition) ; 50 non-polar relays, as per specifi- 
cation O ; 30 transformers. as per Fig, 620, Ericsson and Oo.’s cata- 
logue (fifth edition) ; 12 switchboards, wall pattern, metallic circuits, 
for two lines (two cords aud four plugs to each), as per Fig. 5,201, 
W. E. Oo.’s catalogue, 1900 ; 10 switchboards, wall pattern metallic 
circuits, for three lines (two cords and four plugs to each), as per 
Fig. 5,300, W. E. Oo,’s catalogue, 1900; five switchboards, wall 
pattern, metallic circuits for four lines (two cords and four plugs to 
each), as per Fig. 5,501, W. E. Co.'s catalogue 1900 ; five switch- 
boards wall pattern, metallic circuite, for five lines (two cords and 
four plugs to each), as per Fig. 5,502, W, E. Co.'s catalogue, 1900 (the 
resistance of the annunciator coils of these switchboards to be not less 
than 500 ohms) ; 48 extension switches and bells, combined, as per 
Fig. 450, Ericsson and Co.'s catalogue (fifth edition) ; 50 battery bells, 
5in., skeleton type, 10 ohms resistance, with substantial platinum 
contacts, as per Fig. 7,0514, W. E. Oo.’s catalogue, 1902; 25 
annunciators in wood case, resistance of coils 500 ohms, as per 
Fig. 7,5164, W. E. Oo.'s catalogue, 1902; five tons sulphate of 
magnesia, as per sample and specification H ; one ton crushed sal 
ammoniac, as per sample and specification I ; 400 Meidinger line cells, © 
as per sample and specifisation J; 400 Meidinger line cups as per. 
sample and specification J ; 400 Meidinger line inverts, as per sample 
and specification J; 5,000 battery corks and tubes, as per sample; 
14,000 battery zincs, as per sample; 9,000 battery leads, as per 
sample, Tenders may be sent in for the whole or any portion of the 
material required, and must include customs duty, if any. Tenders 
sent through the post should be registered, Tenderers must state the 
country in which the articles tendered for have been made or pro- 
duced, and, in the case of manufactured articles, where the material 
has been made or produced. Tenders must be on the proper forms, 
and accompanied by a deposit of 5 per cent, in accordance with 
Olause 5 in the general conditions, Specification General Post Office, 
Adelaide, Melbourne, Sydney, and Brisbane, Tenders by July 4, 


RESULTS OF TENDERS. 


Burnley.—Tae Corporation have accepted the tender of Yates and 
Thom, of Blackburn, for a new 30ft, by 8ft. Lancashire boiler, 

Fulham —The Borough Council have accepted the tender of A, C. 
Potter and Oo., at £500, for providing and fixing new pumping plant 
for the artesian well at the electricity works. | 

Stoke (Staffs).—The Town Council have accepted the following 
tenders: Willans and Robinson, steam set £1,550, condensing 
plant £547 ; Morris and Hawkins, balancer and booster, £300. 163. 

Motor Contracts.—The Lancashire Dynamo and Motor Oo., 
Trafford Park, Manchester, have received three orders from the India 
Office during the last few weeks, aggregating in all 67 motors, the 
mejor part of which are of the interpole type. 

Leek,—The Urban Distiict Council have accepted the tender of the 
Industrial Hogineering Oo., 12, Exchargs-street, Manchester, at 
£1,899, for the supply of one 120-kw. C.mpbell multi-cylinder gas- 
engine coupled to an Iadustrial Oo.’s dynamo, 

St. Marylebone.— The following tenders have been received for the 
supply and fi:tn g cf the pipework for the extension of the condensing 
system at the generating station : 


J. Simpson and Co, |. sse — m3 Rr 0 0 
J. Cochrane and Sons... eee eeeee eee en m.  l03l 10 O0 
Babcock and Wilcox (aecep'ed) |... eee =... 1,9045 0 O0 


Electrical Tramway Equipments, — The British Thomson- 
Houston Oo,, of Rugby, have received the following orders: Man- 
chester Corporation, 27 equipments ; Derby Oorporation, 4 ; Metro- 
politan Electric Tramways, Limited, 40 ; National Electric Construc- - 
tion 0o., 18 for Torquay and 16 for Mexborough; Manx Electric 
Railway, 2 four-motor equipments, The others mentioned above are 
two-motor equipments, 2E 
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London, N.—The London Oounty Council have received the 
following tenders for the reccnstruction of tramways, Islington to 
Highbury (roadwork) : 

R. W. Blackwell and Co. (accepted) ..........—..—.....—... £26,558 16 11 
J. G. White and Oo, ................- — "— Á— “21490. s O 
Dick, Kerr, aud Co, ... eme m mnm. 29005 19 11 
J. Mowlem and Co. ........... 50,020 0 0 


Recent Contracts.—The Brush Electrical Evogineeriog Co. have 
recently received the following contracts: Three first-class coaches, 
three second-class coaches, five third.eless coaches, and {wo brake. 
vans, for the Sudan State Railways (supplementary contract) ; 15 steel 
trailer cars and bogie tru^ks for Citv and South London Railway Co. 
(per J. H. T-zər and Co.); and 90 kw. Diesel engine and direct- 
coupled traction dynamo for {the Birkdale and District Electric 
Supply Co. 

London.—The London County Council have accepted the fcllowing, 
among other contracts, for the supply of various stores for the Asylums 
Committee: electric lamps—Edison and Swan United Electric Light 
Oo.. B-xley and Horton, £57. le. 3d.; Mackey Lamp Oo., Olsybury 
and Epileptic Colony, £14. 4s. 4d.; electrical sundries—Baxter and 
Caunter, Bexley, £22. 2s.; Pryke and Palmer, Claytury, Horton, and 
Epileptic Colony, £53. 7s.; Simplex tubing (for Epileptic Colony), 
25 per cent, and 24 per cent, discount cff catalogue prices. 
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BUSINESS NOTES. 
| TRACTION. 


Orleans (France) —Itis proposed to extend the tramway system 
in this district. 

West Ham,—The Town Council have agreed to purchase seven 
top-covered cars as an experiment. 

Exeter,—At the last meeting of the City Council an influentially- 
signed petition was presented asking for an extension of the tramways 
to South-street. The matter was referred to the Tramways Oom- 
mittee, 

Gosport-Fareham.—The Hants Oounty Council have informed the 
Board of Trade that they have no objection to raise against proposed 
regulations with respect to the use of electrical power on the overhead 
trolley system on the Gosport and Fareham tramways. 


Rotterdam,—Last September the first electric tram commenced 
running. Oaly one line is at present in working order, and it is 
hoped the mejor portion of the system will be completed this year, 
and with this view active operations are carried on in completing the 
generating station. 

Electrical Intercommunication on Trains,—The South Indian 
Railway authorities had decided on providing electrical intercommunica- 
tion between passengers and the train staff in 52 bogie third-class 
carriages on their system, but the experiment has, says Indian 
Engineering, been postponed for the present, 


Perpignan (France).—Mr, Renault, director of the Société des 
Obemins de fer Esonomiques, having been asked: to report upon the 
system of traction to be adopted on the routes from Arles-sur-Zech to 
Prats-de-Mollo and Saint- Laurent-de-Cerdans, considers electric 
fraction as the only mode possible on these routes. 


Catania (Italy),—The electric tram service, which was opened to 
the public on April 1, 1905, promises to be a success from a financial 
point of view. The motive power is produced by two Dowson gas- 
engines of 500 h.p. each, which will be sufficient also for an electric 
aide which the company proposes to furnish the public very 
shortly. : 

Swansea,—At a recent meeting of the Council, the chairman of 
the Tramways Committee announced that the committee had arrived 
at a sum of £101,613 plus £6,640, the purchase price of the electrical 
equipment on the Morriston section, as the basis of the rental of 
the new tramways extension now being worked by the tramways 
company. : | 

Aberdeen,—The tramways manager has been requested to report as 
to a rearrangement of tramway fares, including composition fares, so 
as to make the charges on the various routes more uniform than at 
present, and also to report as to obtaining through composition tickets 
from Aberdeen to Bieldside and vice versa on the Oorporation and 
Suburban Tramway Oo.’s routes, 


Light Railways Act, 1896.—The Board of Trade have recently 
confirmed the Woking and Bagshot Light Railways Order, 1906, 
made by the Light Railway Commissioners, authorising the construc- 
tion of light railways in the parish and urban district of Woking, 
and in the parishes of Chobham, Horsell, and Windlesham, in the 
rural district of Oherteey, all in the county of Surrey. 


Oxford,—After a lapse of many months the authorities have at last 
arrived nearer a settlement of the question as to the future of the 
tramways. A committee has been inquiring into the matter, and at 
a meeting of the Council last week they presented a report 1ecom- 
mending the Council to lease the tramway undertaking by public 
tender for the purpose of electric trection, This recommendation the 
Council adopted. 

Bath.—The tramway and motor bus systems of the Bath Electric 
Tramways were inspected on Saturday last. The company have 
recently started a motor ’bus service with half a dozen vehicles (to 
be increased to 12), which are proving themselves valuable adjuncts 
to the tramway system as feeders and extensions, and in facilitating 
the collection and delivery of parcels, which the company have 
recently undertaken, | 


Watford.—The Watford and Edgware Railway Bill has passed the 


committee stage without opposition in the House of Commons. In 


1903 a railway was authorised between Watford and Hendon in con- 


junction with the Chariog Oross, Euston, and Hampstead ''tube," 
and the present Bill extends until 1909 the time for the completion of 


the line, 
be reported for third reading. 


The chairman of Ways and Means has ordered the Bill to 


Leyton,—Ooincident with the opening on Monday of the new 
permanent way for the electric trams between the Bakers’ Arms, Lea 
Bridge-road, and the Thatched House at the junction of the West Ham 
electric cars, Leytonstone, there came into operation a revised system - 
of fares, which show a uniform reduction over those in vogue when 
the cars were worked by the North Metropolitan Oo, From Olapton 
to High-road, Leytonstone, the fare is now 34d., but a portion of the 
route had previously to be covered by omnibus, the North Metro- 
politan Company's system extending no further than the Great Eastern 
Station at Leyton. 

Ilford, — The Tramways Committee have presented to the Borough 
Oourcil the report of their manager of an inspection of the London 
County Council tramways system, in which it was stated that the 
Council’s officials met the deputation at the Oamberwell-green depót, 
and fully explained the method of constructing the conduit, also the 
arrangement adopted for collecting the power from the conductor rails. 
The mansger’s report concluded with tne following: ''I think I can 
safely say that the deputation was favourably impressed with the 
system, but fully realised that it would be out of the question to adopt 
a system of this kind for a suburban undertakivg, owing to the 
enormous initial expenditure for construction.” 


Shoreditch.—A dispute has arisen between the London County 
Council and Shoreditsh Borough Council with reference to certain 
street widening necesiary for laying rails for the tramways. The main 
dispute refers to a point where Old-street runs into Kingsland-road, 
and the London County Council wish to lay double lines, The Borough 
Council object on the ground that the thoroughfare is too narrow, 
and suggest that the London County Council should widen it. This 
would entail an expense of £500,000, which the present demands on 
the Councils resources will not permit, and unless the Borough Council 
agree, single lines will have to be laid which, the London Oounty 
Council point out, would be detrimental to the borough’s interests, 


Hong Kong (China).—Judgment has been delivered by the Ohief 
Justice of Hong Korg in connection with the Peak Tramway Oo.’s 
esse, According to the China Mail's report, his Lordship declared : 
“Ifa company is normally carrying on operations shareholders have 
the opportunity at the statutory meetings of replacing directors if they 
are dissatisfied with the manner in which they have managed its affairs, - 
In cases cf liquidation, however, there is no fear of the future to 
restrain, and consequently it is essential that shareholders should be 
thoroughly protected.” The general principle that shareholders should 
have the right to obtain the fullest value for their property was the 
decision of his Lordship—in favour of the dissentient shareholders, 
who obtained the ir junction asked for, 

Croydon,—The Board of Trade inspection of the Mitcham tramways - 
on Friday last marked the completion of one of the important sections 
of the network of tramways surrounding the borough of Oroydon. 
Its full length is about four miles, aud it is anticipated that the public : 
service will be commenced in a few days. We fird that wrong 
inferences may be drawn from a statement made in these columns last 
week— viz., '* developments sre expected when on June 1 the Britisa 
Eleotric.Traction Co, give up the control of the tramways to the Cor- 
poration.” The import of this, we need scarcely point out, is not that 
the British Electric Traction Co, have retarded developments men- 
tioned, for our readers will be quite aware thai the extensions which 
we reported are, and remain, British Electric Traction undertakings. 


London County Council,—A long discussion took place at 
Tuesday's meeting of the Council upon a recommendation of the High- 
ways Committee to the effect that the workmen's fares on the Council's 
tramways from Victoria Station and Vauxhall to Lewisham, Catford, 
Blackwall-lane and Woolwich-road should be 2d, and 3d. return, 
according to the sections travelled over. Upon a show of hands an 
amendment to the effect that the workmen’s fares on the new lines 
should be the same as on the existing lines was carried by a large 
msjority, This means a 1d. single and a 2d. return fare, The High- 
ways Committee recommended that, subject to a settlement being 
arrived at with the Islington Borough Council as to the paving 
materials to be used for the tramway tracks and margins, and to the 
approval of the Board of Trade urder the London Oounty Tramways 
(Electrical) Power Act, 1900, being obtained to the system of traction 
and mode of reconstruction proposed to be adopted on the tramways, 
the tender of Robert W. Blackwell and Oo., amounting to £26,538. 
163, 11d., for the execution of the roadwork and platelaying in con- 
nection with the reconstruction, for the underground conduit system 
of electric traction, of the tramwaya from the Angel, Islington, to a 
point near Highbury (N.L.R.) Station, vi High-street and Upper- 
street, be accepted. 

London's Communications —The opening of the Vauxhall Bridge 
and Greenwich generating ststion tcok place on Saturday last, The 
former ceremony was performed first, and Mr. Evan Spicer, in declar- 
ing the bridge open, gave some interesting particulars of the growth of 
the district in which the bridge is situated. The bridge had from first © 
to last, apart from £40 000 snent on the temporary bridge opposite the 
Tate Gallery, cost about £437,000. It was twice the width of the old 
bridge, and its gradients were easier, while it was the first bridge to 
carry a tramway in London. The councillors and their guests then 
proceeded to Greenwich on special tramcars, where the second ceremony, 
that of opening the generating station, took place, Osaptain Fitzroy 
Hemphill, chairman of the Highways Committee, presided, and in 
inaugurating the proceedings said that the Council began the electri- 


fication of their tramway system with the Tooting- Westminster route, 


almost as much more would be ready by the end of the year. Hitherto 
the necessary power had been obtained from companies, but when that 
Station was at work the cost of electricity for traction would be 
diminished by half. The station was beiug erected in two portions, of 
which the firsb was ready. The second portion would be completed by 
1908, The part now ready would supply power for 800 cars ; with the 
second portion there would be power for 1,500 cars, -The equipment 
was throughout of the most modern character, and London could boast 
that it possessed the largest and most economical of all municipal 
generating stations, Mr, Evan Spicer. then declared the power-house 
open. He said the station would cost about £1,000,000, and it would 
develop 34,000 kw., working 1 500 to 2,C00 cars, with a horse-power 
of 52,000. Mr. Allen Baker, M.P., moved a vote of thanks to the 
chairman of the Council, declaring that the fact that that station was 
on the river meant a saving on the 150,000 tons of coal it would use 
annually estimated at £30,000, | | 

Collision on the Uanderground,—The Railway Department of 
the Board of Trade have published the report of Mejor J. W. Pringle 
upon his inquiry into the collision between two electric passenger 
trains at Minories Junction, on the jcint line of the Metropolitan and 
Metropolitan District Railway Companies, which occurred on March 22, 
The inspector found that the derailment and subsequent collision 
were brought about primarily by the bad state of maintenance of the 
signalling arrangements at Minories Junction, which permitted the 
(Whitechapel) down line signal to be at variance with the position of 
the lever by which it was worked. Ib was possible, he remarks, for 
the signalman to have detected the false position of the signal, by 
availing himeelf of the information afforded by the electrical repeater 
provided for the purpose in his signal box, The train signalling by 
bell between Mark-lane Station and Minories Junction is shown by the 
evidence to have been unreliable, It failed to give the signalman 
information, which he should have received, of the departure of the 
east-bound train from Mark-lane, and, therefore, has a bearing on the 
case, The arrival of a train at a point close to thë home signals, 
which is indicated in the signal box, does not provide early enough 
information of the approach of a train. He attributes no blame or 
responsibility to the staff of either of the electric trains concerned in 
the collision. The inspector then goes on to say that the arrange- 
ments by which each of the joint companies is responsible in turn, 
year by year, for the maintenance of the joint lines, does not appear 
to bein the best interests of safe working. With the besb of inten- 
tions, ib is possible, he thinks, with such a system, for renewals to be 
postponed, and expenditure reduced in an undesirable manner, It 
eannot, either, be conducive to good discipline amongst the subordinate 
Staff for such frequent changes to take place in the superintending 
staff, A more distinctive form of signal repeater than that in use would, 
perhaps, be found advantageous for use in the signal box, and the. 
repeaters should, if possible, be fixed immediately over the levers 
concerned, The question of the position of the train-stop on curved 
roads called for reconsideration in view of the evidence given in this 
case, M 

Cardiff.—The statement of income and expenditure for the year 
ending March 31 last for tramwaysdepartment shows a total expenditure 
- of £110,109. 12s. 9d., and an iacome of £113,903. 6s, 10d., the 

profit, therefore, being £5,793. 14s, ld. Traffic expenses amount to 
£38,176; general expenses, £6,661; power expenses, £10, 898 ; and 
general repairs to permanent way, cars, etc., £11,976. 8s. 3d. The 
traffic receipts amount to £104,724, 11s. 9d., as against £104,210. 23. 
in 1905, an ‘increase of over £500. notwithstanding than in 1906 the 
number of paseesgers carried was 24,127,641, as against 24,134 363 in 
1905. The receipts per car mile works out at 9°74d., as against 9°15d, 
in 1905.. Mr. Arthur Ellis, the general. manager of the Cardiff Oor- 
poration tramways, replies in the local Press to certain criticisms made 
through the same channel relative to the finances of the tramways, He 
points out that the past year showed the substantial profit of £3,411, 
and this after charging to revenue account two items which were 
fairly chargeable to capital, such as the sums of £300 incurred in the 
raising of stock and £163 as proportion of the cost of a provisional 
order obtained by the Corporation for extensions to tramways and 
spread over a period of five years. Had it not been for these charges 
the actual net profit on the year’s working would have amounted to 
£3,894, This sum, however, does not represent the actual profit on 
the undertaking, inasmuch as the Oorporation have, in addition, had 
to pay out of revenue account no less a sum than £41,787, represent- 
ing interest upon capital and the repayment of principal, Further, 
£1 309 has been allocated ont of revenue account to the insurance 
fund. So that if the undertaking had been in the hands of a company 
the real profit would have amounted to no less a sum than £46,890, 
out of which the directors would have been able to declare a dividend 
of 6 per cent. on the capital invested and carry forward a sum of 
£5,690. Suggestions have been made that the profit is merely a 
'‘ paper" profit. This Mr, Eilis repudiates, and points ont that the 
money is put to a reserve fund at the bank, and is bearing interest at 


the rate of 4 per cent, and the Corporation could, if necessary, 


draw upon this reserve fund to the full amount for any purpose they 


LIGHTING AND GENERAL. 


| Bermondsey. —The London County Council have agreed to lend 
the Borough Oouncil £15,427 for electric lighting extensions, 
Islington.— Upon an application for a loan of £22,303 by the 
Borough Council, the London County Council have decided to lend 
the amount required, 


Redruth.—The Guardians have succeeded in getting the Urban 


Electric Supply Oo. to reduce the price per unit of electricity from 63, . 


to Sd, to the infirmary buildings, eto. 


Chester-le-Stroet,— The 
Councils have asked the District Council to petition the Post Office 
authorities to establish a telegraph office in their district. The Oouncii 
have agreed to do 80, | 

Hull,—The Hull Electric Lighting Committee have reported that 
the gross profits on the year's working amounted to £24,570, repre- | 
senting 7°15 per cent, on the total capital outlay. The Corporation 
are considering the advisability of reducing the price of electricity for 
lighting purposes, l | 

South Wales Electrical Power Distribution Co.'s Bill.— 
Additional power is sought to enable the company with the sanction 
of the holders of the existing debenture. stock, to create and issue 
prior lien or first debenture stock, ranking priority to the existing 
debenture stock of the company. ! 

Water-tube Combine,—Directors of Babcock and Wilcox Limited, | 
Renfrew, water-tube boilermakers, and Stirlings Limited have 
formulated a scheme for a fusion of both companies, which have been 
keen competitors, The scheme is that Sbirling shareholders shall 
receive three Babcock and Wilcox shares for each Stirling share held, 
The great bulk of naval boats. are now fitted with Babcock and Wilcox 
water-tube boilers, 

York.—The actual expenditure upon the city electric lighting 
according to the accounts, show that there has been borrowed 
£100,850, and there has been borrowed not under loan £19,761. 
Then, there has been paid back to the sinking fund £10,109. which — 
leaves the actual expenditure really at about £114,000. The net 
revenue after paying the cost of producing the electricity is £4,993, 
which shows an earning power of 4°3. per cent, 

Southport.—The result of the year’s working of the Corporation 
undertaking shows a net profit of £5 575, From a total revenue of 
£23,659 there is a gross profit of £14,710, equivalent to 7:96 per 
cent, on the averaged capital, against a percentage of 8'19 last year. 
Interest and sinking fund absorbs £11,534. The amount now paid 
in reduction of debt amounts to £39.155. The surplus was dealt 
with as follows: in aid of rates, £2,750; renewals fund, £625. 
15s. 6d.—£5,375, 15s. 6d. 

National Telephone Co,—The members of the National Union of 
Telephone Operators in the metropolitan area have resolved to send an 
ultimatum to the National Telephone Co, demanding redress for certain 
grievances. The two main demands are time and half wages for 
Sunday work and a reduction of the hours of nightwork, The 
officials of the union state that if the demands are not met a general 
strike will probably ensue, not only of the operators, but of those 
employed in other. departments. 


Beckenham,—The Electricity Committee of the Urban District 
Council have reported that for the month of April the current supplied 
for working the Penge tramways amounted to 15,806 units. A 
memorial signed by about 30 residents has been received asking the 
Oouncil to use their influence in getting telegraph facilities for the 
High-street sub-town post office, and the Council have agreed that a 
great want would be supplied if such facilities were provided, and 
unanimously agreed to apply to the Post Office, — 

Important Naval Experiments.—Some interesting experiments 
in wireless telegraphy were commenced on Tuesday last by H.M. 
ships '' Roxburgh.” ‘'Good Hope,” and '' Hampshire ” steaming in 
the vicinity of Newhaven, the '' Triumph " and '* Antrim” lying at 
Ohatham, and the ‘‘ Endymion ” lying at Sheerness, The results are 
understood to have demonstrated the success of the new Admiralty 
system, which will prevent the interception of messages by an enemy. 
Communication was maintained in a most effective manner, 


Chester.—The Council have sgreed, on the recommendation of the 
Lighting Committee, that on and from Sept, 30 next (without any 
alteration of the discounts) the following changes be made in the 
changes for electricity—viz,: for privite lighting—the present charge 
of 4d. per unit per quarter be reduced to 3id.; for motive power— 
the present charges of 21. per unit for the first 500 units per quarter, 
and 173. for all units above 500 per quarter, be reduced to 14d. per 
unit for the first 200 units per quarter, and ld. per unit for all unita. 
above 200 per quarter. i 

Stock Exchange,—The Stock Exchange Committee has appointed 
special settling days as under: Thursday, June 7—Liberian Rubber 
Corporation’s 120,000 shares of £1 each, fally paid, Nos, 1 to 120,000 ; 
Shahdara (Delhi) Saharanpur Light Railway Oo.’s provisional certifi- 
cater, fully and partly paid, for £200,000 44 per cent. debenture stock. 
Friday. June 8— Uaited Railways of the Havana and Regla Ware- | 
houses’ scrip, fully paid, for £493,700 5 per cent, irredeemable deben- 
ture stock, 1906. Wednesday, June 13—Marconi’s Wireless Telegraph 
Co.'s further issue of 5,000 shares of £1 each, fully paid, Nos. 251,128 
to 256,127, and 128 065 shares of £1 each, 15s, paid, Nos. 255,128 to 
584,190, The committee has also ordered the undermentioned securities 
to be quoted in the official list: Marconi’s Wireless Telegraph Oo,’s 


- further issue of 5,000 shares of £1 each, fully paid, Nos, 251,128 to 


256,127, and 128 063 shares of £1 each, 153, paid, Nos. 256,128 to 
384,180; Shahdara (Delhi) Saharanpur Light Railways COo.'s pro- 
visional certificates, partly paid, for £200,000 4} per cent. debenture 
stock ; Taltal Railway Co.’s £120,000 6 per cent. second debentures of 
£100 each, Nos. 1 to 1,200 (redeemable) iu lieu of the fully-paid scrip 
now quoted ; United Railways of the Havana and Regla Warehouses’ 
scrip, fully paid, for £495,700 5 per cent, irredeemable debeature 
stock, 1906. Applications have been made to the committee to appoint: 
a special settling day in and to grant a quotation to: Buenos Aires 
Port aud City Tramways’ scrip, fully and partly paid, for £200,000 6 
per cent, first mortgage debenture stock; London Electric Supply 
Corporation’s further issue of 10,000 6 per cent, preference shares of 
£5 each, fully paid. Also to allow Bombay Electric Supply and 
Tramways Co.’s 60 000 6 per cent. cumulative. preference shares of £10 
each, Nos, 15 to 60,000 and 119 987 to 120,000, and £600,000 44 per 
cent, debenture stock to be quoted in the official list, | 
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Halifax,—The Corporation Tramways and Electricity Committee 
have reported an actual profit on the tramways department for the 
year ended March 31 of £3,177, whereas £2,245 was the amount 
that had been estimated. From the electricity department it had 
been estimated that, after writing off £2,895, there would be a profit 
of £245, The actual profit, however, is £1,768, The earnings cf 
both departments, therefore, are £2,455 over what was estimated. 


Cullercoats,—The third attempt was made on Tuesday last to 
place in position the 220ft. mast at the Marconi wireless telegraph 
station on the p-omontory point north of Cullercoats. When the 
mast had been hoisted to a height of 30ft, the derrick snapped 12fs, 
from the top, bringing the whole down to the ground and breaking 
the mast into four or five pieces. The derrick descended on the 
wooden telegraph house, and the men standing at the foot of the mast 
had narrow escapes, as the broken pieces fell within a foot or two of 
them. The mast will have to be reconstructed. 

Boston.—4A Bill to confirm certain provisional orders made by the 
Board of Trade under the Electric Lighting Acts, 1882 and 1888, 
came recently before the examiners of the House of Lords for proof 
of compliance with the Standing Orders, There was no opposition, 
and the necessary formal proofs having been given, the examiners 
certified that the Standing Orders had been duly complied with. The 
Bill will accordingly in the usual course be reported to the House for 
second reading. Among the provisional orders included in the Bill 
was one authorising the National Provincial Electricity Corporation to 
supply electricity ab Boston. 

Poplar.—At the depót of the Poplar Borough Oouncil in Glaucus- 
street, Bromley, a demonstration of the Oouncil’s new system of the 
manufacture of electrolytic disinfectant has been given under the super- 
vision of the medical officer of health, Dr. Alexander. By this means 
of producing a disinfectant and deodorant by electricity, it is claimed 
that a disinfectant is produced which is not only far cheaper than 
those in existence, but even more efficacious. As an instance of this, 
185 gallons of a powerful antiseptic flaid can be produced in eight 
hours at a cost of iess than 1d, a gallon. It is anticipated that other 
local authorities will follow the lead of Poolar, The London County 
Council are lending the Borough Council £2,650 for electric lighting 
purposes, 

Lancashire.—A Bill to confer further powers on the Lancashire 
Electric Power Oo. was on Tuesday last considered by a committee of 
the House of Commons over which Mr, A, E, Hutton presided. The 
proposal is that, notwithstanding anything in the Act of 1900, the 
company may supply power within the area to lighting authorities 
and to persons requiring a supply of power. The Bill was originally 
opposed by 64 local authorities, on the ground that the assent of a 
local authority in the area which the company askad to supply was to 
be subject to an appeal to the Board of Trade, The company have 
now come to an agreement to give a supply only with the consent of 
the local authority, and as all opposition on the ground of principle 
was withdrawn, the committee found the preamble proved. 


Anglo-American Cable.—The Anglo-American cable, which was 
broken in the Atlantic at a distance of about 60 miles beyond 
Valentia Island, at a depth of 400 fathoms of water, was successfully 
repaired by the staff and crew of the new steamer, the ‘‘ John Pender,” 
the property of the Eastern Telegraph Oo., London, under the super- 
intendence of Oaptain Gray, who commanded the steamer, which was 
piloted by O'Neill, the Valentia pilot, during the time of repairing the 
cable, Oaptain Gray was most persevering in his work, and, despite 
the heavy sea which prevailed, succeeded in his object last fuesday 
morning, having spent eight days at sea without coming to land, 
After repairing the cable the steamer proceeded to Valentia Harbour, 
where she moored until the following morning, when she left, 


Liquidations.—The London Gazette announces that the creditors 
of the British Oable Syndicate are required on or before June 28, 1906, 
to send their names and addresses and the particulars of their debts 
to David Livingstone Honeyman, chartered accountant, of 18, St. 
Swithin’s-Jane, London, E.O. A general meeting of the Electric 
Turbine Gas-Retort Charging and Discharging Machine Oo, will be 
held at 27, Martin’s-lane, Oannon-streat, Londov, E.O., on July 6, 
1906, at 12 noon. for the purpose of having an account laid before 
them, showing the manner in which the windipng.up has been eon- 
ducted and the property of the company disposea of, The Havana 
Electricity Oo. has been wound up voluntarily, and M.*. J. T, Olaxton, 
Finsbury-pavement House, London, appointed liquidator, to whom 
all claims should be sent by July 6. 

Hampstead.—A statement has been submitted by the borough 
accountant with regard to the accounts of the Borough Council’s 
electric lighting undertaking for the year ended March 351, This 
shows an increasing state of prosperity, the total revenue amounting 
to £70,147, and the net surplus for the year, after payment of working 
expenses and interest and instalments of loan, to £13,159, The 
purchase of the undertaking of the Battery Oompany nearly a year 
ago for about £12,000 has proved a most satisfactory investment, for 
£5,460 has already been realised by the sale of plant, There was 
about £1,000 more to be sold, and the revenue from the consumers 
who were taken over already amounted to £7,861. The cost of genera- 
tion again showed a decrease. Ja 1902 the cost was 2 78d. per unit ; 
in 1908, 2'36d.; in 1904, 2'15d.; in 1905, 1 88d.; and in 1906, 1°78d, 

er unit, 

Shrewsbury.—The Corporation Lighting Committee have reported 
that the Board of Trade units of electric current sold during the 
quarter showed an increase of 10,662, as compared with the corre- 
sponding quarter last year. There was continued satisfactory financial 
progress of the electric light undertaking during the year, the result 
-peing a credit balance of £824, 123,44. The alterations and exten- 
sions at the works were completed with the exception of one or two 
small details, and the new machinery was in position. The com- 
mittee having had several applications for a supply of current for the 


new houses on the Porthill-road, they had given the question their 
careful consideration, and proposed to extend the cable at an esti- 
mated cost of £440, including the taking over of the public lamps 
en route. The committee were confident that this extension would 
prove remunerative, 

_Leek,—The engineer to the Urban District Council reported that 
the lamps connected to date were 5,968, cf which 171 were connected, 
duting the month. The clerk submited a statement of the electricity 
account for the year ending March 51, 1906, The committee expressed 
their pleasure at the result of the year’s working, which showed a net 
deficiency of only £418. 63. 9d., instead of £594 as estimated. The 
clerk reported the receipt of the sanction of the Local Government 
Board to the loan spplied for in the following amounts: £4 4035, 
repavable in 22 years ; and £321. repayable in 14 years, It was decided 
to cffer the postal authorities a flat rate of 4d, per unit for light, also 
to extend the cable in Hartington-street, The following charges were 
suggested for current for power purposes: up to 1,000 units per 
quarter, 2d. per unit; 1,000 to 2,000 121, per unit; 2,000 to 4,000, 
141. per unit; over 4,000, 111. per univ, 

Birmingham, —The report of the City Electric Supply Committee 
shows that the past year has been the most satisfactory the depart. 
ment has known. The output has increased by nearly 16 per cent,, 
which was a considerable improvement over previous years, In money 
value there is also a great increase, and it would have been better still 
but for the reduction in charges which came into operation at 
Christmas, There is no doubt that reduction has given a great 
stimulus to the useof current for motive power, and in that direction 
there is every probability of further development, The only decrease 
is in the cost of production, and that is a matter which is, of course, 
in the nature of improvement, The cost works out at something less 
than 1d. per unit, and the total cost of generation and distribution 
was 145d. per unit against l'58d, in the previous year. This is to 
be accounted for by & more economical consumption of coal due to 
improvements in machinery and methods of working introduced by the 
engiaeer. The net profit for the year was £6,097. 


Newcastle,—The Newcastle Electric Supply Co, announce an issue 
of 12 500 ordinary shares of £5 each at a premium of £2 per share, 
and of 12 500 preference shares of £5 each ata premium cf 103. per 
share, The Newcastle-upon-Tyne Electric Supply Co. was incorporated 
under the Companies Acts on Jan. 8, 1889, with an original capital of 
£50,000 divided into 10,000 ordinary shares of £5 eacb, which has - 
sincs been increased to £1,0C0,000, divided into 100,000 preference 
and 100,000 ordinary shares of £5 each, the principal objects of the. 
company being to undertake the supply of electricity for lighting and’, 
other purposes within the city of Newcastle-upon-Tyne and elsewhere , 
in the counties of Northumberland and Darham. The new capital, 


now cffered is required mainly to meet the extensions at present in, 


progress ab the generating station at Carville, whereby 22,000 e.h, p.. 
will be added to that station, and also for the necessary cables andi 
apparatus in the extension and developing of the supply of electrical 
energy within the company’s area, including the repayment of moneya 
borrowed by the company in connection with such developments. 
Grimsby.—At a meeting of the Corporation Lighting Committee 
held recently, attention was called to the decrease in the traction 
consumption of current, 5,755 less units having been sold during the 
month than during the corresponding period last year, The engineer 
said that the decrease was largely due to the tramway company having 
introduced a new form of car lubrication, which had reduced their 
consumption considerably, The engineer reported that during the 
month there had been an all-round increase in consumption of 1,224 
units on the previous month. The committee agreed to lay a small 
lighting cable around the People’s Park, at a cost of £85, as the - 
district is rapidly being built up. Tenders for the supply of meters 
for the ensuing year were considered, and that of Messrs, Ferranti at 
£250 was accepted. The engineer submitted his annual report, which 
showed that the undertaking was in a very flourishing condition, 
Oae thousand and four pounds profit had been made during the year, 
and the prospects of the immediate future were bright. After soma 
discussion and congratulation, the committee decided to devote $500 - 


to the relief of the ratas, £300 to depreciation, and £200 to sinking 


fund account. They farther agreed to reduce the price to private. 
consumers from 44d. to 4d, per unit, 

Electricity in Mines.—Oonsiderable electrical power extensions 
are taking place in connection with the Tredegar Oo. Arrangements 
are now being made for power to be conveyea from Tytriste central, 
power station, Tredegar, to McLaren Oollieries, This will consist of 
500-kw, three-phase current for winding, pumping, and hewing coal, 
and for driving the ventilating fan. Ourrent js being generated at 
550 volts to a ‘‘ step-up” transformer to 6,600 volts over transmission 
lines laid over the mountain between the Sirhowy and Rhymney 
Valleys, a distance of three miles, to McLaren Oollieries, where there 
will be a ‘‘step dewa” transformer from 6,600 to 550 volts. The 
ventilating fan will be driven by 250-h.p. induction motor, and the 
winding gear will be driven by a motor of the same capacity, and will 
be controlled by the British Westinghouse liquid resistance, This 
winding gear is provided with three types of brakes. One will be 
controlied by hand or foot, the other by electrical power, and the 
third will be utilised in the event of overwinding. The output of 
current is also being increased for Bedwellty Oollieries from 150 kw, to 
500 kw., and the voltage in the transmission lines will be raised from 
2,000 to 6,600 volts. The plant for this extension of power is being 
laid by the British Westinghouse Co. 

New Issues and Extensions.—The Electric and General Invest. 
ment Oo. offers for subscription £150,000 4 per cent. debenture stock 
of the South Metropolitan Electric Tramways and Lighting Co, at the 
price of 90 per cent,. and 150,000 6 per cent, cumulative £1 preference 
shares of the same company at par. Theshare capital of the undertak- 
ing is £400,000, of which £200,000 is in preference shares and £200,000 
in ordinary shares, Of this share capital, 219,570 in preference shares , 
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and £146,500 in ordinary shares has been issued. The tramways 
authorised to be constructed by th» company amount to over 18 miles, 
The Penge section, of 22 miles, has been completed. The Croydon to 
Tooting line, of 51 miles, is almost ready for operation. Th» Oroydon 
to Sutton line is expected to b» opened in Saptember next. A Sutton 
to Mitcham line will also be constructed. The company also owns 
four electric lighting orders, and has erected a power station ab Sitton, 
with plant of 600 kw. capacity. Additional plant is in course of 
installation for lighting and tramways, About 55 miles of cables have 
been laid in the districts of Sutton, Oarshalton, Oheam, and Walling- 
ton, and there are about 22 000 8 c.p. (equivalent) lamps connected. 
Agreements have been entered into with the Sutton Urbin District 
Council in respect of sireet-lighting, and with the Metropolitan 
Asylums Board in respest of the supply of elec‘rical energy up to 
300 kw. for all purposes at the Bolmont Asylum, Satton, and the new 
convalescent hospital, Carshalton, which will be opened shortly.— 
Bruce Peebles and Co, are issuing the balance of 8,951 ordinary shares 
of £5 each at par, payable £1 per share ou application, £2 por share 
on allotment, and £2 per share on June 30, 1906, The subscription 
lists close this day. | 


— 


PROVISIONAL PATENTS, 1906 


Max 2l. 

11772, Au improved safety cut-out for electric motors and 
the ligo. Goog: Moore and Joseph Henry Hirst, York 
Cottage, Hymers-avenue, Hull. (Oomplete specification.) 

Au improved mechanical appliance for electric motor 
and like motivo power organ blowing. Sas Hall, 
Ashgate Housa, Wess End, Morecambe. 

Improvements in or relating to electrical switches. 
William James  Dossetter, 48, St. Stephen’s-avenue, 
Shepherd’s Bush, London. 

Improvements in electrical incandescent lamp-holder 
switches. William McGeoch and Oo. and William 
Thomas Raynolds, 35, Temnple-row, Birmingham. 

Improvements in overhead conductors of electric 
railways. Siemeus-Sshuckertwerke.G. m. b, H., Q een 
Anne-chambers, Boadway, Westminster, London, (Date 
applied for under Patents Ast, 1901, Jane 29, 1905, veing 
date of application in Germany.) (Complete specification.) 

Improvements relating to metallic filaments for 
electric incandescent lamps. Charles Andrew Lee, 24, 
Oleveland-square, Hyde Park, London, 


Au improved brush or collector for dynamos and 
motors. Chiles William Vavasour Biggs, 28, Victoria. 
street, Westminster, London. 

Improvements in or relating to trolleys for electric 
motorcars, Ricvardo Arns, 111, Hatton-garden, London. 
(Complete sy esification. ) 

Improvements in means for componsating 
variations in electrical installations, Jimes Yate 
Johnson, 47, Lineola'sian-fields, London, (Felten und 
Guilleaume Lahmeyerwerke Akt..Ges, Germany.  (O:m- 
plete specification.) 

Improvements in tho electrolytic production of 
metallic sheets, tubes, wire, strip, or tho like 
Sherard O.born Cowper-Coles, 4, South-street, Finsbu y, 
London. | 

Improvements in or connected with anodes,  Sh.rard 
Osborn Cowper-Coles, 4, South-s:reet, Finsbury, London, 

Improvements in the manufacture of metallic wire or 
strip. Sherard Osborn QUowper-Cole: , 4, S uth-street, 
Finsbury, London, 


11783. 
11794. 
11802, 


11803, 


11810. 
11812. 
11839. 


11853. load 


11864. 


11865. 


11867, 


May 22, 
Improvements in or relating to mechinism for 
electro-mechanically playing pianos, organs, and the 
like, Henry Edward Fogil), 24, The Ma‘), Cufton, 
Bristol, 
An electric light switch finder. 
Waverley-street, Nottiogham. 
Improvements in terminals for electrical or other 
purposes, Emily Kalland, 29, R.lph-road, Salt'ey, B:r.n- 
ingham, 
Improvements in safety devices for electric motor. 
starting switches, Alfred Herbert Mayes, Hiyelhurap, 
Hassocks, Sussex. 


11885. 


11896, William Calvert, 19, 


11897, 
11907. 


11936. 
machines. The British Thomson-Houston 
Limited, 83,  Oannon.street, London, (The 
Electric Company, United States.) 
Improvements in and relating to dynamo-electric 
machines, The JB itish Thomson-Hoaston Company, 
Limited, 83 Cannon.street, London. (The Ganeral E'ectric 
Oompany, United States.) 
Improvements in or relating to mechanical rectifiors 
for alternating current. A'fred Soulier, 25, North- 
street, King's Orots, London. (Date applied for under 
Patents Act, 1901, Sept. 2, 1905, being date of applica- 
tion in France) (Üomp'ete specification.) I 
Improvements relating to tho manufacture of incan- 
descing bodies for electric incandescent lamps, 
Alexander Just, Franz Hanaman, and Vereingte Elek- 
tricitats Akt,-Ges., 7, Southampton-buildings, London, 


Company, 
General 


11937, 


11939. 


11944, 


Improvements in and relating to dynamo-electric 


11950. Improved manufacture of insulating material, 
Charles Hess, 173, Fleet-street, London. | 
11956, Improvements relating to  telautographs, Foster 


Ritchie, D rkbeck Bank-chambers, Southampton buildings, 
London, (Complete specification.) - 

Improvements relating to telautographs, Foster 
Ritshie, Birkbeck Bank-chambers, Ssuthampton-buildings, 
London. (Complete specification.) 

Improved safety apparatus for preventing excessive 
voltages in electric circuits, Siemens Bros, and Oo, ` 
Limited, Birkteck Bink chambers, Southampton-buildings, 
London, (Siemens-Schuckertwerke G. m. b, H., Germany.) 

Improvements in electric arc magazine lamps, James 
Brockie, Birkbeck Bank-chambers, Southampton-buildings, 
L»nion. (Oomplete specification.) 

Improvements in or relating to the manufacture of 


11957. 


11959, 


11961, 


11974. 


magnetic material, Robert Abbott Hadfield, 46, 
Lincoln’s-inn-fields, London. 
May 28. 


11995. Improvements relating to the design of brush-holders 
for electromotors, the like, and other purposes, 
William Espent Vidal, Beaufort House, Obto-terrace, Sunder- 
land, Darham. (Complete specification.) | 

An improved composition of agglutinant for consoli- 
dating electric accumulator active material. Douglas 

. Hamilton Whitehead and Qaintin Marino, Birkbeck Bank- 
chambers, Hoiborn, London, | 

Improvements in the construction of electric accumu- 

‘lators, Douglas Hamilton Whitehead and Qiintin Marino, | 
Birkbeck Bank-chambers, Holborn, London. 

Improvements in or relating to fittings for supporting 
or carrying electric lamps. John Daogdill, 5, John 
Dalton-strees, Manchester, 

A cost indicator applicable for electrical and other 
meters, John Westmoreland R:eord and Henry Bevis, 
Peel Works, Adelphi, Salford, Manchester, 

Improvements connected with electrically lighting up 


11998, 


11999, 


12001, 


12010. 


12024, 


gas lamps. Electrical Improvements Limited and Albert 
E-nest Hacking, 11, Burlington-chambers, . New-streeb, 
Birmingham, 


12025. Improved system of electrically controlling or lighting 
up gas lamps. Electrical Improvaments Limited and 
A'bart Ernest Hacking, 11, Burlington-chambers, New- 
street, Birmingham. 


Improved method of accelerating the excitation of 
dynamo-electric machines, Siemens Bros and Oo, 
Limited, Qieen Anne's-chambe:e, Broadway, Wesbminster, 
London. (Siemens-Schuckertwerke, G, m, b. H., Germany.) 
(Oomplste specification.) 


Au improved storage battery. Richard Joseph Orowley 
and Joel Herbert Wolf, 12, Upper Woburn-place, London, 

Holder for pastilles used for measuring X rays. 
Percy Cooper, The Downs School, Sutton, Surrey. 


May 24, 


Improvements in brush holders for dynamos and 
electric motors, Percy B3aumonot Oraggs and William 
Preston, 6, Finkle-street, Stockton-on-Tees, 

Improvements in oil-break electric switches, August 

skstein, Arthur Oecil Heap, and David Barcliy Mollis, 
Waverley Milla, St. Simon-street, Salford. 

Au improved cooling and ventilating bracket for use 
with acetylene gas, electric, or other lamps for 
motor omnibuses, motorcars, tramoears, and the like, 
William Harris and Alberta Beatrice Lewis, 154, S;, Vincent- 
street, Glasgow, (Oomplets specification.) 

Electromagnetic playing dsvice for keyboard and 
other musical instruments. Friedrich Schiibbe, 37, 
Kasex-street, Strand, London. (Dite applied for under 
Patents Acv, 1901, May 25, 1905, being date of application 
in Germany.) (Complete specification.) 

12136. A front door lock made to act as an electric lock 

with a movable locking staple. James Henry Hill, 

Sandwell Wo:ks, West Ead-lane, Hampstead, London. 


Improvements in the process of electrically connecting 
the filaments of electric glow lamps with their 
supply wires, Hans Krz, 522, High Holborn, London, 
(Date applied for under Patents Act, 1901, Aug. 4, 1905, 
being data of application in Germany. (Complete speci- 
fication, ) 


12041, 


12061. 


12090. 


12095. 
12107, 


12111. 


12135. 


12153. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published June 14. 


1908. 


6456. Incandescent electric lamps, Sunderland and Pillinger, 


10830. Apparatus for starting and for regulating the speed 


of compensated single-phase electric motors, Arnold 
and La Cour, (Date applied for under International Oon- 
vention, May 24, 1924.) 

10893, Systems of electric motor control and apparatus 
therefor, British Thomson-Houston Company, (General 
Electric Company.) ! | 


11654, Accumulator plates, Schanschieff, 
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13107. 
13379, 


13918, 
15002, 


17896, 


Dynamo-electric machinery. Parsons and Flint. 

Dynamo-electric machines, British Thomson-Houston 
Company. (Gene:al Eleotrie Company.) 

Electrical junction boxes, switch boxes, ceiling rose 
boxes, and the like, Brooks and Read, 

Electrically.controlled variable-speed gear for use in 
connection with electromotors, James, 

Electrical ignition systems for internal-combustion 
engines, Electric Igoition Company and Hall, 


19853, Electrical secondary batteries for propulsion, - Caton. 

20548, Transmission of intelligence with the aid of electric 
energy. Kitsée. 

24809, System of syntonic radio-telegraphy.  Parravano. 

25288, Electric signalling apparatus for house and like use. 
Street, 

25636. Means for preventing the ‘‘live wires” of electric 
tramways from descending to the common danger 
of pedestrians and others when broken or severed. 
Sime, 

25826. Means for automatically connecting up the subscribers 
of telephone exchanges to each other,  Peticky, C:zek, 
and Suchanek, 

1906, 

4710, Switches or circuit breakers for electrically-propelled 
vehicles or trains, Potter. (Date applied tor under 
International Convention, Feb, 27, 1905.) 

4195. Direct-current electric motors, Soc. Anon, Westinghouse 
and Brun, (Date applied for under International Oonven- 
tion, March 1, 1905.) 

5003, Controlling devices for electric motors, applicable to 
the motors of elevators or lifts and the like, Otis 
Elevator Company. (Otis Elevator Company.) 

COMPANIES' STOCK AND SHARE LIST. 
Name, pw Last price, 
Commercial and Industrial.-- £ £ 

Alliance Electrical Co., 5 per cent, Cum. Pref., Nos. 1-70,000 1 .. 8-$ 

Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, '000 lx. 5-2 

British Insulated and Helsby Cables, Ord., 1-100,000...... O° us 64 63 

6 per cent. Cum. Pref., 1-100,000 ................ 5 52-6: 
— —— 44 per cent. Mortgage ‘Debentures .............. 100 104. 1u7 

British Thomson-Houston Co, 44 per cent. 1st Mort. Deb. 

imd ep A ELE 100 96.98 

British Westinghouse Elec. and Manuf. 6 per cent, Pref., 

210; 001-91 o: OO)... idem awaken Ges cia qx ea toca aurea 13-24 
4. per cent. Mortgage Debenture Stock .......... 00 .. 80-85 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. R-§ 
Non. Cum., 6 per cent. Pref. .................... a us 14-2 
44 per cent. lst Debenture Stock ................ 100 .. 97-99 
— —— 44 per cent. 2nd Debenture Stock................ 100 .. 84-86 
Callender's Cable, Debentures................ eee eere 100 .. 1082-1104 
OrdIDATy dloeesrscercuorEFae vU ducwadc s e nidos o .. 112 
5 percent: Pref uicina A ar OS seek CREE € 5 .. 902-0 
Crompton and CO. l.clesszer9eemkr eR token ties eee RN 2-24 
5 per cent. Debentures..................eeee eee 100 .. 96-99 
Edison and Swan United, ** A" Shares, 1-99,261 .......... OF us 14-12 
EA” Shares, 0l- 017, 1S MD o .. 24-5 
— —— 5 per cent, Debentures.......... esee eene 100 .. 90-95 
4 per cent. Deb. Stock, Red. .................... 100 .. 86 88 
Electric Construction, Nos. 1 to 112, LO Orisa cial eia scite ace 2 uvas PE. 
7 per cent. Cumulative Pref. .................... 2 . 2-25 
4 per cent. Perp. lst Mort Deb, ................ 100 .. 83-92 
Ferranti Limited, 5 per cent. Ist Mort. Deb. Stock, Red. 100 .. 90-93 
General Electric Company (1900), 5 per cent, Cum. Pref... 10 .. c4 10 
— —— 4 per cent. lst Mort. Deb. Stock ................ 100 .. 95 97 
W. T. Henley's Telegraph Works, Ordinary .............. 5 .. ° 12-13 
——-— 14 per cent. Preference.............2 cece ee eee ex 54-54 
44 per cent, Debentures .......... ccc eee ee eee 100 .. 1093211 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 17-18 
—— —— 4 per cent. Debentures................ esee 100 .. 99-102 
Parker, Thos., Limited, Ordinary ........................ 10 .. 10-104 
Telegraph Construction and Maintenance................ 18 .. 52-54 
———— 5 per cent, Bonds ...... ccc cece eee ee meh 100 .. 102-104 
Eleetrie Lighting and Supply.— 

Bournemouth and Poole, Ordinary ...................... 10 as 11-12 

44 per cent. Cum. Pref., af 901-15,000 ............ 10 .. 104-108 
6 per cent. Cum. Second Pref., 15 ,001-22,500 .... 10 .. 11-12 
44 per cent. Debenture Stock, "Red. eve. evececcee 100 .. 1€6-1€8 

Bromley (Kent) Electric Light and Power Co. ......... 5 uz 54-58 
44 per cent. 1st Debenture Stock, Red. .......... . 100 .. 101-104 

Brompton and Kensington, Ordinary .................... 9. s 84-94 

7 per cent, Preference ................ e sensence Ov LE 81 94 

Calcutta Electric Supply Corp., Ordinary, Nos. 1- 60, 000 . B, us 84-9 xd 

Nos. 60001-80000 45 zrsrerheiexa ene. Cbaa Re eae 5 ous 9-94 

Cambridge Electric Supply Company, £10 Ord. ......... 8 .. 12 -1ó4 

Central Electric Supply, 4 per cent, Guar. Deb. Stock .... 100 .. 102-105 

Charing Cross, West End, and City Electric Supply, Ord., 

1:9: 000 osos iud kaa ka dua S i b eae unites. oaa Oed 5 4-5 
44 per cent. Cum. Pref., 1-80,000 ................ 5 43.4% 
——— 4 per cent. Debenture Stock, "Red. Curse d ue 100 101-103 
* City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 .. 33-44 
uale ditto '1905) 40,001-80,000.......... 5 us 33-44, 
Chelsea Electricity Supply .................. eee D us 54-53 
44 per cent. Debentures ............... eere 100 .. 107-109 
City of London, Ordinary.................. eese eee 10 .. 104-114 
6 per cent. Cumulative Pref. ss PERPE 10 .. 124-133 
——— 5 per cent. Debenture Stock .................... 100 .. 125-lao 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 .. 10!-103 
County of London Electric Supply, Ordinary ............ 10 es 8-9 - 
6 per cent. Cum, Pref. 1... oro cae vans eet 10 .. 114-12) 
44 per cent, Debentures Prov. Certs. All pd. Rd. 100 .. 109-114 
—— 44 per cent. 2nd Debentures Prov. Certs. ........ 100 .. 101-103 
Edmundsons Electricity Corporation, Ordinary,1-50,000.. 5 .. 83-41 
6 per cont; Cum, Pref. 2... cae eh E XE aise o0 43-54 xd 
44 per cent, First Mort, Deb, .................. 100 . 105-106 
Electric Lt. & Traction Co. of Aust.,6p.c.Cm.Pf.,1-30,000 5 . 24-3 
——-— 9 per cent, Debenture Stock, Red, ma as sa ao aa asm 100 ma 88-92 


Name 
: paid. 

£ 

Folkestone Electric Supply, Ord. Nos, 1-10,000 ..... ipse. > 70 
44 per cent. First Deb. Stock, (05 RR AAA 100 

Havana Blectricity, TD OOO ars, uae er sail tre meno CU 10 
Hove Electric Lighting, Ord., 1-13;000 ML 5 
Isle of Wight Elec. Lt. and Pwr. gn p.c. Db. Stk. Red. .... 100 


Kalgoorlie Electric Power and Lighting, 6 per cent. Cum. 
Prei; I0 00s. zen ears ovas aaner kiada eh fan vant as cans 
Kensington & Knight Sbridge Elec; Lt., Ord., 1-21,000 . 5 

Kensington and Knightsbridge and N otting Hill, 4 per 
cent. Debenture Stock Red. 100 


e«« 20982250 502^29*9229924»2^9 


Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 
London Electric, Ordinary. 1.34 4s evvehuta oio eov x uda ó 
Oper cent. Pref ouod ee De 5 

4 per cent. 1st Mortgage Dabenbüfo Stock, Red... 100 
Metropolitan Ordinary, 100,001-500,000 .. ............... 5 
44 per cent. First Mortgage Debenture Stock.... 100 

— —— 44 per cent. Cum. Pref. ..................- ese 5 
54 per cent. Mortgage Debenture, Red........... 100 


Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. . 
Newcastle-upon-Tyne Electric Supply, Ordinary, 1- 57 009 - 5 


00:,-015,0107 10000 1. ween eate a bad coire e eee 5 
5 per cent, Pref., LOO? E dente LAE 9 
do., 57,010-75, CU MED MEAN AQUIS M QUAE VOQUE e 5 
Notting Hill Electric Lighting aee te tated AS ET canoe eae 10 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) .. 100 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ............ 5 


4 per cent, Debenture ire que RE aceteteas oo ce 
Royal Electrical Company of Montreal, 44 per cent, First i 


Shares Mortgage Debentures ................... «e. 00 
Smithfield Markets Electric Supply, Ord. 1-12,000  ...... 5 
—— — 4 per cent. Debenture Stock ................L.e. 100 
South London, Ordinary .....................eee eren 5 
South Metropolitan Electric Light and Power, Ord. ...... 1 
——— 7 per cent. Cum. Pref. ................ ese dana 1 
44 per cent. Ist Mort. Deb...................ueee 100 
—— Ditto, June; 1901- et eens tess Cou oa. Do ERR — 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 
— —— 7 per cent. Pref... .. 2... cece cece ccc eere 5 
——— 3 per cent. Deb. ...... cca ec ence cece cceee 100 
Urban Blevtric Supply Co., Ordinary, 8-50-007 .......... 


5 
5 per cent. Cumulative Preference, 50,001-80,000 5 


Westminster, Ordinary .......... ccc cece ce cees erento 5 
——— 9 per cent, Cum, Pref., 110,101-138,251 .......... 5 
Electric Tramways.— 
Anglo- serpentine, 54 per cent, Cum. Pref., 1-260,007 ...... ? T 
Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 
Auckland Elec. Trams., 5 p.c. 186 Mor, Deb. Stk., "Red. .... 100 .. 
Barcelona Tramways, Ord., EO OO esr NK D NR 10 
5 per cent, Cum. Pref, Shares, 1-10,000 .......... 10 .. 
5 per cent. Deb., Red., 1-600 .................... 100 .. 
—— — 44 per cent. Red. Deb. Stock TT 100 
Bath Elec. Tian e. Ld., Pref. Ord. Shs.,75,001-150,606.. 1 
9 per cent. Cum. Pref. Shares, 1- 59, 894 .....Luse. H 
Blackpool and Fleetwood Tramroad .................... 10 
Brisbane Tramway Invest., Ord., 1-75,000 ................ 5 
5 per cent. Cum, Pref., Nos. 1- 75,000 Pees eee 5 
44 per cent. Deb. Stk., ' Red., Prov. Certs. all pd.. 100 
British Columbia Electric Railway Co., Ord. Def, ........ 100 
Ordi UCL 120 vl pr Eta RICE E ca Iu aD 100 
9 per cent. Cum. Perpetual Pref. Stock.......... 100 
—— —— 4kper cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 
44 per cent. Vancouver Power Deb............... 100 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 
—— 6 per cent. Cm. Pf., 30,001- 60, OOO. oes sa Pola nee 10 
- 5 per cent. Perpetual Debenture Stock ......... 100 
44 per cent. 2nd Deb. Stock ........ 2... cece ee ee ee 100 .. 
Buenos Ayres and Belgrano Trams.................... ese 5 us 
—— — “A” 6 per cent. Cm, Pf., 1-40,000................ D. ue 
** B" 6 per cent, Om. Pf., 1- 27,500 Dirnet oken eei o .. 
5 per cent. Deb. Stock, 1575 ASERÜDRNOCUS NNI 100° .. 
Prov. Cert., all paid .................. ccce ce eene 100 .. 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. 100 
Calcutta Tramways, 1-102,268 .......... c cece cece cece ees 5 
44 per cent. lst Deb. Stock, Red. ................ 100 
Cape Electric Tramways, Nos. 1-480,000 .................. 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 
4 per cent. 1st Mortgage Deb., 1-3000 (1917) ...... 100 
Colombo Electric Tramways and Lighting , 9 per cent. lst 
Mortgage Debenture Stock, Red. .................... 100 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 
— —— 6 per cent. Cum. Pref. ................ ccce 10 
—— —— 4 per cent. Debentures .................. eee ene 00 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 
—— 6 per cent, Pref., Nos. within 1-60,000 ............ 10 
5s per cent. Mort. Debs., 1-5,000 Red, ............ 100 
Imperial Tramways, Ordinary ................. eese eset all 
6 per cent. Cum. Pref. .................cee eere all 
44 per cent. Deb. Stock .....................eeee. 100 
Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref., Nos. 30,001-60,000 ........ ccc cece cece eens 5 
4 per Gent. lst Mt. Db. Stock, Red. ........... rs D 
Kidderminster and District Lighting and Traction, Pref.. 5 
London United Trys. (1901), 5 per cent, Cum. Pref......... 10 
4 per cent. 1st Mt. Db. Stock, Red. .............. 100 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 100 
Metropolitan Elec. Trams., Defd., 1,000,001-1, 314, 016 . 1 
——— 5 per cent. Cum. Pref., 500, 001- 1, 000, TO CMS: 1 
44 per cent. Deb. Stock, Pedic econ gk 100 
Milwaukee Electric Rail and Light, 5 per cent. 50-yr Cons. 
Mort, Bonds, 1926, 1-5,500 and 1 001-8,000 ............ ,000 . 
Mon A Rail., Sterling 5 per cent. (Mort.) Deb., 
——- — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ xS 
New General Traction, 6 per cent. ‘Cum. Pref., 1-10,000 and 
SONLOEYUPF TUUM TREE Das 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... n" ; 
o per cent, Cum. Pref. ..............eeeeee eren Ms 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Du - 10 kx 
Potteries Electric Traction, Ordinary, 20,001-40,000...... : e 
9 per cent. Cum. Pref., 120,000 cessit kk nau 10 i 
44 per cent. Debenture Stock .......eeceeee eee ee 100 . 
South Lancashire Electric Traction and Power Company— 
50,000 Ordinary 21. ss reciceke rager*eresmel as 
——— £101, 132 6 per cant Preference ...csccvccarscsees as 
——— £597 170 a per cent. Debenture Stock ........ 100 p.c, .. 
Electric Rallways.— 
Central London, Ordinary ......... ERE aD CR d qu on c cenas LUO 
4 es oe Pref, ge ae E cule Veg eae eae d "ts 
od RPM NR 


Last price 
£ 


54-58 
101-104 
10-11 
84-83 
98-101 


93-102 
C4-2F 
76-80 


| Sees 


ren 
N- 


OD NN 
m CO COM 
[ss] 


140- 144 
104-106 


^. 15/16-1 1/16 


31/32-1 3/32 
159-158 


5. 
1C0-1uó 
100-102 


1: 144 


12. 104 
107-111 


102-104 
102-104 


100 p.c 
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Name, "pud. Last price, Name. pon Lasb price 
£ 
City and South London, Consolidated Ordinary 100 . 40-42 Telephones.— £ £ 
—— — 4 per cent. Debenture Stock ................ .... 100 104-107 
———— 5 per cent. Pref. Stock'91..............Leeso ess. 100 120-125 National Telephone, Preferred......;:::...... eee ee eee 10 110-112 
SS 3» 33 33 cs PUR DEM PEA 100 114-117 Deferred Stock ...........:::cc 00. c eee eese ce 100 . 108-110 
—— 40 ESCAS RUNS 100 113-116 —-— 6 per cent, Cum. First Pref. .:25cscc.....ccccucece 10 .' 1214 
Liverpool Overhead, 51 per cent. Pref. o O OOOO 10 10-104 6 per cent. Cum. Second Pref;...;.;............ e. 10 . 10-12 
—— — Ordinary, 1-50,000..........0.0--- essen eee 10 34-44 ——— 5 per cent. Non. Cum. Third Pref... ;;............ 5 4-03 
—— — 4 per cent. Mortgage Debentures, Red., 1-1,700., — 98- 54 per cent. Deb. Stock, Red. ..;.:::::.. eene 100 98-100 
Underground Electric Railways of London, 5 per cent. 4 per cent. Deb. Stock, Red. .......::: isses 100 103-105 
Profit-Sharing Secured Notes .................... s... — 36 98 Oriental Telephone and Electric Company . sss; : 1 18-14 xd 
Waterloo and City, Ordinary ...................... sees. 100 93-102 — — 6 per cent. Cum Pref. ..............5c2 CURT s 1 14-13 xd 


— 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of 
Traffic Pre for ee or single track Accounts for past year. Cost 
Li ° : open, per 
Exe Ü " Heoetpis per ; one 
i urrent Total | Passengers | Car miles as- ar | Mile of | mile. 
Ending| 1906. | 1905. | Week. year. 1906. | 1905. | Ending receipts! carried. run. S 'nger| mile, track. 
P £ £ £ d. d. £ d. 
Aberdeen Corporation .......... May 26| 1,505 | L277 |+ 27) — 1804| 254| 25i May 31| 64,071 | 15,530,551 | 1,579,725 |098 |11'4 | 2,512 | 6-45 
Ayr Corporation ................| » 26 276 229 | ~ 53 — 8 8 »» 15| 14,528 | 3,316,380 555,945 .|1 971 | 1,880 | 516 
Baker Street ani Waterloo Ry...| ,, 25. 1.283 — x x x E - _ t m 2 
Birkenhead C »rporation ........ , 27) 1,018 978 |+ P| + 219 |2553|25:55 | March 51 99,025 | 11,145,551 | 1,509,905 |118 |10'08 | 2,338b) 603 
Birmingham Corporation ...... » 2 61t 550 | + 251 ES 2 2 » Sli 17,133 | 4,709,798 266,526 86 (14:5 8,866 | — 
Blackburn Corporation ........ » 23 946 955 | — 106} + 473 | 234| 24 »  &o| 48,875 | 8,661,720 986,955 |1°35 |1189 | 2,036 | 7:44 
Blackpool Corporation .......... » 74 516 625 | — 109 m 174 | 17i 5l oe eo E us S oe 
Blackpool-Fleetwood Trams..... » 2) 399 458 |=- 53} + 137 | 164| 164 Dec. à 81, 846 2,525,617 579,264 |328 31319 — 7'27 
Bolton Corporation ............ » 27| 1,972 | 1,874 |+ 98) + 631] 42 | 40 | March 7 95,766 | 20,205,196 | 2,161,150 {113 |10°63 | 2,394 | 6-14 
Bournemouth Corporation ......| 5, 23} 1,388 | 1,927 |+ 3.1] + 3,536 |1741 | 16:82 » 31) 55,276 | 10,058,288 | 1,121,623 |132 |11:88 | 3,226 | 7-19 
Bradford Corporation .......... » 19) 4,251 | 4207 | ++ 44| + 1,710 | 95 95 »  $1j250,085 | 47,108,000 | 5,053,392 |1172 10:927| 2,596 | — 
Brighton Corporation .......... PE) 810 980 | — 170| — 412 9, 9 31| 50,5353 | 11,521,160 | 1152,828 | 1:06 10-48 | 2,914:8| 8:014 
Bristol Tramway Company...... » 25| 4,893 | 4929 — 31 — 514 | 514 Dec. 31/259,799 | 45,312,373 | 6,127,135 — — — — 
Burnley Corporation ............ » 26| 1,154 | 1,045 |+ 89 — 10 60 | 10°60 | March 31 — = ze 1:32 |10-56 | 2,768 | 818 
Burton Corporation ............ » al 216 505 29| — 19) 84 84 » 1] 17,950 | 3,878,269 454,082 |1:07 | 921 | 2,068 | 6776 
Cardiff Corporation ............ » 19| 1,896 | 1,948 52 981 | 32°62 |t 26 s 112,209 | 24,134,363 | 2,770,049 1112 | 9:72 | 3,782 | 9:44 
Carlisle Tramways Company ....| , 26 175 185 |- 8| + 58| 85| 85| Dee. 31) 10,713 | 2,925,002 359,756 — | 7-14 — | 518 
Central London Railway........ » 26) 6,454 | 6,715 | — 251| — 4,620 | 6 6 s» 951/347,588 | 44,875,547 | 1,281,214 | 1:86 165-10 | 57,931 |3580 
City and South London Railway.| ,, 27| 2546 | 2,475 |+ 75| + 268 64 64 » ol] — om ae m = = i 
Colchester Corporation ........ s» 9|: 195 28} | + 11 -— 7 7 = a en ier t = = 
Cork E. T. and L Company ....| ,, 24| £05 950 | — 57| — 215 | 154] 154 on 24,895 | 5,814,376 882,256 1:01 | 6:64 — | 469 
Darwen Corporation ............ » 25 241 455 |+ 8) + 74 | 723| 725| M&rchal — EA un Z a — = 
Dover Corporation.............. » 26 223 18: |+ 41) + 1,823 44 44 » lj 11,250 | 2,853,200 284,545 94 | 949 | 2,500 | — 
Dublin and Lucan Electric Ry...| ,, 25 125 Wai |+ aj- iWh| 63 63 Dec. 5.| 6,358 402,511 110,758 | 3°79 15778 942 | 7°33 
Dublin U, T. 40er ras wai » 20| 4,783 | 5,122 |— 58)| + 944 | 484] 47 » 91/267,489 | 50,050,949 | 7,077,372 |128 | 907 | 5,691 | 558 
Dundee City Tramways .. ..... » 2) 98 855 | + 145 — 23 | 23 May 15| 44,695 | 11,641,525 933,006 ‘90 {1149 | 1,945 |713 
East Ham Corporation...... » 26 821 814 +t 7) + 821| 14 13 | Mach 31} 36, 652 15,689,658 865,816 '64 |10'18 | 2,994 | 6-79 
Glasgow Corporation............| 5, 56| 169:0 | 15,524 | + t ,91| 493,7 8% 794 k 734 May 31/756,480 {195,767,519 {17,915,505 — {10°12 = - 
Gloucester Corporation ........| p 23 225 287 o| — 3:18 | 15 9 sos an = ee = SN 
Halifax Corporation ............ » 25| 1,339 | 1,332 45) + 532 | 37 | 35; | Msech 51, 74,019 | 17,849,642 | 1,540,707 — |1153 | 2,085 | 8:56 
Huddersfield Corporation ...... » 26| 1,12 | 1,276 | + 136| + 1,500 | 35 $5 "E. 69,958 12,838,150 | 1,666,262 | 1:24 | 9°71 | 1,923 | — 
Hull Corporation .............. » 26) 2,093 | 2,035 | + 62 + 180| 26 | 26 ss 51/112,651 | 27,102,921 | 2,910,698 | 1 9-29 x d$ 
Ilford Corporation .............. — — — PS = 104 | 104 » | — — — — = we a 
Ilkeston Corporation............ „ 23 ul 14|- $6 — 9 9 - = = "D ^e A 
Kirkcaldy Corporation .......... » OO 298 24l- 9 = 74 T4 May 15| 12,201 | 3,632,855 432,836 775 16519; — |7648 
Leeds Corporation .............. » 26| 5,922 | 5,673 | + 239| + 2,335 | 891 | 89 | March 25 290,255 | 64,225,656 | 7,121,038 | 1:10 |10-02 3,351 | — 
Leicester Corporation .......... » 26| 2099 | 2039 | + 59| + 4,115 | 42 43 Dec. 51| 26,011 | 12,039,252 | 1,229,507 |1 9-79 — 4°82 
' Liverpool Corporation .......... » 39] 10.472 | 10,688 | + 216 = 104 | 103 ,»  910547,625 116,642,663 12,166,419 — | — — — 
Liverpool Overhead Railway .. » 27) 1410 | 1,518 | — 108| - Z,200h| 665| 657! Tune 30, 81,302 11,171,865 | 1,024,275 — | — n a 
London County Council ........ » £6 24,482 | 14,230 |+10,252) +97,672 | 93 | 465 = xum = | -€ = = — 2 
Lowestoft Corporation ...... Snail! aay 26 128 140 |- le — 6 6 Sept. ^ 14,511 | 3,128,867 559,455 | 1:08 | 9:68 | 2,638 | 6:48 
Maidstone Corporation ........| ,, 24 96 Ul |- 15|— 107 2 2 "- 4,740 850,121 112,227 1:33 1018 | 2370 | — 
Manchester Corporation ........ 25 | 12,892 | 12,403 | +_ 583| + 5,053 | 149 | 149 | March 51,651,956 126,900,875 [14,123,194 | 1-19 |10-73 : 6° 
Metropolitan District Railway .. : 27| 8,419 ! 7,256 |-r1,165| +10,936 | 24 | 94 nis ie pi Be dd eas 4,299 9g 
Metropolitan Railway NN. NN a 2 ? 15,081 xd n —2, ae "id m D * i as = ER om "TE NM M a 
Nelson Corporation ............ / 1 3 3 » l| 6,159 | 1,932,637 206,358 82 1714 | 2239| — 
Newcastle-on-Tyne Corporation..| ,, 26| 3,797 | 3,582 t 215 + 1492 | 50 | 50 »  51/197,849 | 43,069,934 | 4,326,152 |107 |1098 | 2,957 | 701 
Newport (Mon.) Corporation .. » 26 580 558 | + 42; + 215 | 4| — - - = Mes ney IY oe a a 
Oldham Corporation ............ — — — = = 34 34 » 20| 65,555 | 13,466,245 | 1,504,740 |116 1045 1,886 | — 
Portsmouth Corporation ........ » 26) 1,578 | 1,76: | - 185| + 441 | 98. | 28 » 91 95,702 | 19,625,329 197,499 |117 |11°63 _ = 
Reading Corporation............ » 24 581 556 | + loj- 9| 334 | 334 s — = 2 ME oe = hii 
Rochdale Corporation .......... s» 26| 946 555 | + 391| + 5542 |2129| 64 » 51) 14,881 | 2,837,110 | 386,547 | 124 | 9:24 | 1,102 | 7:92 
Rotherham Corporation ........ — — — = m 9$ 95 » 91 23,569 | 5,251,472 593,054 |107 |955 | Z612 | 749 
Salford Corporation ............ » £8| 4,299 | 4207 | + 12|- 316 | 702| 703 » ~91/214,111 | 39,213,560 | 4,884,590 | 1:28 |10°29 — — 
Scarborough Tramways Co. — — — = = 44 44 — — E = us — — e 
Sheffield Corporation .......... » 27| 5,817 | 4,906 | + SIL) + 2,928 | 353 344 , 251240,565 | 63,952,283 6,049 899 | +903 | 9'543 653 | 64 
outhampton Corporation ...... 1; HS 845 998 | - 451+ 621 18 18 x 51, 49,565 | 9,294,771 1,108,269 1:27 |1102 zi d 1 
Southend-on-Sea Corporation....|  ,, 23 316 313 |+ 5| — 9 9 ee.) | tem — = = = _ = 
Stockport Corporation .......... » 18| 1,025 600 | + 426) + 2,414 | 100 | 104 3 Olt. nem Em es Se = a m 
Sunderland Corporation ........ » 21| 1,277 | 1,22 |+ 93; + 69! | 20 | 20 » 31) 64,858 | 15,364,463 | 1,495,685 | 1:004 |10°36 = 6: 
Swindon Corporation .......... » 16 190 178 |+ 12|- 28 4| 4s » Ol) 4,937 | 1,315,757 102,751 | 0-87 |1153 | 1.371 at 
Wallasey U.D C. ..............-. » 20 128 711 |+ 12 + 139 | 11-85} 11-85 » 91| 58,768 | 7,012,881 778,851 1:580 11:04 | 3,27 | T 
Warrington Corporation ........ y 9 547 $17 |+ ¿20| + 1D 9 74 $1 17, 057 | 4,418,225 403,363 — |385 m Ee 
West Ham Corporation | ........ » 24| 2,060 | 1,535 | + 525| 417,78) |147 | — a Si en 15,775,742 | 1,237,165 — — 
Wolverhampton Corporation....| ,, 25 745 — — — 74 74 » 1) 56,757 | 7,666,786 809,508 — 10-898 
1 
! 
* Iucludin steam trains, {And 98 miles of interlacing track, «Train mile, 5 Per mile of single track, — ÀHalt-years figures. k Double track 
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NOTES. 


Electrical Contractors’ Association.—The annual 
general meeting of the members of this association is draw- 
ing near. It will take place on Saturday, Jane 16, in 
Leeds. The Central Board meets at the Hotel Metropole 
at 10am., and the annual general meeting will be held in 
the same place on the afternoon of Jane 16. The annual 
dinner of the association will take place at Leeds on 
Friday, June 15, at the Hotel Metropole, at 7.50 p.m. All 
members who intend to be present are requested to 
notify Mr. E. C. Wallis, of 37, Ash-grove, Hyde park, 
Leeds, of their intention to be present not later than 
June 9. | 

Colliery Exhibition. — The third International 
Colliery Exhibition organised by Mr. H. G. Montgomery, 
M.P., will be opened on June 12 at the Royal Agricultural 
Hall by the Right Hon. D. Lloyd-George, M P., President 
of the Board of Trade. The most up-to-date machinery 
for coal cutting, washing, hauling, conveying, and pumping 
will be in motion, and the exhibition will be thoroughly 
representative of our great colliery industry. A special 
section is to be devoted to life-saving apparatus, and that 
used in the Courrieres mines will be on view. Models of 
Improved couplings for railway trucks will also be shown. 
The exhibition remains open until June 20, and visits will 
be pald by members of the Institution of Mining Engineers, 
and delegates from mining institutions in all parts of the 
world. | 

Electrical Accidents on the Continent in 1905 
The statistics published by the LHlektrotechnischer Verein of 
Vienna show that the total number of accidents recorded in 
Austria was 56, of which six proved fatal. Four of these 
deaths were due to higt-:ension shocks, one was due to fall 
following a shock, and one due to fire. Ia Switzerland 29 
accidents, affecting 30 persons, occurred as compared with 
36 accidents in 1904, Twenty-one of these were fatal as 
against 24 in 1904. Oat of the 30 accidents, 23 affected 
employés and seven the general public. Sixty-two per 
cent. of the cases were due to carelessness or want of 
jadgment. As regards voltage, 21 per cent. occurred at 
low voltages up to 250 volts, 11 per cent. at medium 
voltages up to 1,000 volts, and the remaining 68 per cent. 
at high tensions. In one case a mason was killed by a 
120-volt three-wire supply. In another case a man who 
received a 26,000-volt shock was not killed. Out of 
15 attempts at resuscitation only one was successful, 
Damage to property occurred in 13 cases, and only one of 
the accidents was due to lightning. 


Visit of Kindred Institutions.—A local reception 
committee has been organised in Glasgow to meet and 
entertain the foreign visitors who are due in Scotland on 
July 2, 3, 4. Details of the programme were given in our 
last Issue, with the exception of the arrangements for 
the afternoon of Monday, July 2. These we have now 
pleasure in giving: at 3 p.m. tramears will be in waiting 
at St. Vincent-place, where the party will divide into 
groups for alternative visits to the following places of 
interest—(1) Rouken Glen (it is suggested that ladies will 
appreciate this trip) ; (2) Yoker power station of the Clyde 
Valley Electrical Power Company and Clydebank Shipyard 
(Messrs. John Brown and Co., Limited) ; (5) Dalmuir Ship- 
yard of Messrs. Wm, Beardmore and Co., Limited, or, 
alternatively, to the works of Messrs. Singers’ Manufactur- 
ing Company, Limited ; (4) the North British Locomotive 
‘Company, Limited, Hydepark Works; (5) Fairfield Ship- 
building and Engineering Company, Limited ; (6) Messrs. 


Wm. Beardmore and Co.’s works at Parkhead ; (7) a general 


‘trip through the principal streets of the city ; at 9 p.m., 


des Mé:aux." 


reception and eonversazlone at the university by the Right 
Hon. Lord Kelvin, chancellor of the university and 
chairman of the Glasgow Local Section. 


Volatilisation of Metals, — Prof. H. Moissan 
delivered the usual Friday evening discourse at the Royal 
Institution on last week, his subject being “ L’Ebullition 
After tracing the earliest investigations of 
Sir Humphry Davy on the subject, he proceeded to give à 
brief description of the electric furnace which he himself 
had employed in his experiments. He then gave aa 
account of the results he had obtained in the volatilisation 
of gold, copper, the metals of the platinum and iron groups, 
uranium, etc. The metals of the iron group were among 
those which were most refractory to distillation, but he 
found that all metals could be volatilised in the electric 
farnace in a few minutes provided a sufficiently heavy 
current were employed. At the high temperatures attained 
they dissolved carbon, which was changed into the 
graphitic state, and the vapour of all condensed unchanged, 
without indication of allotropic modification. In the course 
of the lecture, with the aid of a current of some 800 
amperes at 110 volts, an experimental demonstration was 
given of the volatilisation of gold, which was shown rising 
in violet fames within a glass receiver, but a similar 
demonstration of the volatilisation of copper remained 
incomplete, because the fuses gave way under a current 
which momentarily exceeded 1,000 amperes. | 

Corrosion of Iron —At the ninth general meeting of 
the American Electrochemical Society held in Ithaca, New 
York, last month, a paper was read by Prof. C. F. Burgess 
and Mr. S. Œ. Engle which gave the results of a study of 
the corrosion of iron by acids. The rate of solution depends 
largely upon the elements with which the iron is associated, 
but the percentage of purity is not the controlling factor. 
The authors showed that the heated and unheated 
specimens of electrolytic iron, essentially the same as far as 
chemical compound is concerned, exhibited the widest 
possible variations in rate of solution. The crystalline or 
granular structure of iron seems to influence rates of 
corrosion in a marked degree. The rapidity with which 
unheated electrolytic iron liberates hydrogen in a dilute 
acid solution, suggests a usefal application of this material 
in the production of pure hydrogen by replacing zinc, 
which is now commonly used. Electrolytic iron liberates 
hydrogen about four times as rapidly as does pure zine, 
and twice as rapidly as the commercial grade. Another 
advantage in the use of electrolytic iron for hydrogen 
generation lies in the greater purity of the resulting gas as 
compared with that obtained from zinc. Traces of arsenic 
exert such a marked influence in protecting iron from the 
corroding action of acids, that the employment of this 
element for protection against ordinary corrosion appeara 
worthy of further investigation. | 

Proposed Census of Production,—The absence of 


trustworthy statistics enabling us to gauge with a tolerable 


degree of accuracy whether our home trade was progressing 
satisfactorily or otherwise has been sadly felt, This state 
of affairs it is, however, proposed to remedy, and a Bill 
providing for a compulsory census to ke taken in 1908 - 
of the output and production of our manufactures, was 
introduced into the House of Commons by the President 
of the Board of Trade shortly before the Whitsun recess. . 
Particulars will be demanded regarding the nature of the 
business, the output, the materials used, the wages of the 
employés, the plant and machinery used, together with 
other requisite information. It is explained that there is 
no desire to be inquisitional in the demand for particulars, 
but absolute secrecy is: guaranteed, and the same security 
as now exists with regard to the income will be given that 
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. noinformation given by the manufacturer shall be divulged. 
Secrecy Is absolutely essential, and even with the guarantees 
given respecting this there will be numbers of manufac- 
turers who doubtless will fight shy of entering into the 
minutest details of their business. However, the data that 
could be collected would prove useful in enabling us to 
form an accurate idea as to the position of our home trade, 
although it might not be until a few years have passed 
that the Bill would become effective. The Census Dapart- 
ment of the United States issue such statistics. 
Variable-Speed Transmission System.—A patent 
has been issued in the United States for a method of 
operating an induction motor at four different speeds. The 
method of operation is illustrated in the accompanying 
diagram. A double-frequency generator supplies five-cycle 
current to the stator winding, and 15-cycle current to the 
rotor winding of the induction motor, one or both, as may 
be desired. Assuming a two-pole induction motor, it will 
operate at 500, 600, 900, and 1,200 revolutions per minute, 
according to the connections of the stator and rotor wind- 
ings to the supply systems. Where the stator winding 
receives five-cycle current and the rotor winding is short- 
circuited on itself, the speed will be 300 r.p.m., less 


the 


slip <A 
obtained by energising both the rotor and stator simul- 
taneously, the revolving fields in the two members being 


synchronous speed at 600 r.p.m. is 


arranged to travel in the same direction. When the rotor 
receives 15-cycle current and the stator winding is short- 
circuited on itself, the speed will be 900 r.p.m., less the 
slip. A synchronous speed of 1,200 r.p.m. is obtained 
when the revolving fields in the two members are arranged 
to travel in opposite directions. 

Electric Power in Bolivia.—There can be little 
doubt that Bolivia has made real advance during the past 
year, and a notable feature in its development is the utillsa: 
tion of its water resources for the generation of electric 
power. The British consul there reports that on the 
eastern and north-eastern flanks of the great Bolivian 
table land the rivers that form the head waters of the 
Amazon and River Plate systems offer great possibilities 
for the generation and transmission of electric power. To 
be of service in the principal mining centres, this would 
mean transmission over a distance varying from 50 to 120 
miles. At the present moment considerable interest is 
being shown in this, and one survey of the rivers and 
possible consumption of the power has been made. Accord- 
Ing to this survey, it is estimated that many thousands of 
horse-power are available, and that for mines in the Oruro 
district the cost would be much less than that of the power 
at present in use. To pub this scheme on a practical basis 
more carefal surveys are needed, and a large expenditure 
of capital. "There is not the slightest doubt, however, about 
the existence of plenty of power. The Huanchaca Company 
have already a hydro-electric transmission of some 
2,000 h.p. over 50 miles, The consul, however, reports that 
British companies have not paid any attention to this 
matter in Bolivia. With the exception of the French 
machinery at Huanchaca, the electric installations are 
ll of German origin, American houses are becoming 


Interested. He adds that it is not sufficient to send cata- 
logues. Competent technical representatives: who can 
supply approximate estimates and all necessary informa- 
tion can with advantage visit the country. 

Electrical Developments in the Far East.—Tho 
advent of Japan to the front rank among nations, and the 
wave of enlightenment which is at present slowly passing 
across China, opens out to electrical manufacturers a new 
and important field for the outlet of their goods. There 
is already ample evidence of important electrical develop- 
ments taking place in Japan. Recently a company was 
formed under the name of the Uji Electricity Company 
with a capital of Y12,500,000 (£1,250,000) for supplying 
electricity in bulk. The company will derive its power 
from the Uji River, and the output of current is estimated 
at 40,000 h.p. The first directors will be the Governor of 
Osaka (Mr. Takasaki), Mr. Takagi, and Mr. Asano. A 


somewhat similar scheme has been put on foot by a group 


of Tokyo capitalists. In this instance the water from Uji 
River will be utilised for obtaining power to supply current 
for industrial purposes in Tokyo and Yokohama. Mr. 
Hayakawa (of the Mitsui Company) and Mr. Kobayashi 
(of the Moji Paper Mills) are identified with the concern, 
which will have a capital of Y30,000,000 (£3,000,000). 
Japan is well supplied with hydraulic resources, and these 
are being utilised for producing power. ‘The directors of 
the Osaka Electrico Lighting Company some time ago 
instituted inquirles as to the practicability of utilising the 
Yoshino River for producing power. As a result of 
investigations it has been found that it would be possible 
by such means to develop 5,000 h.p. The matter of pro- 
ceeding with this work will shortly be taken up. As 
regards China, a report from Tien-Tsin states that the 
Chinese Government have arranged to establish several 
stations throughout the empire for experiment with various 
systems of wireless telegraphy, and for the instruction of 
Chinese operators in working the same. 

British Manufacturers’ Association,—There has 
recently baen started an important movement having for 
its object the organisation of the manufacturing industries 
of Great Britain. A provisional committee has been 
formed to carry on the work of organisation, and includes 
such well-known manufacturers as Colonel Sir John 
Bingham (Messrs. Walker and Hall), Sir Joseph Lawrence 
(Linotype and Machinery Limited), Mr. G. Byng (General 
Electric Company Limited), Mr. R. K. Morcom (Messrs. 
Bellis and Morcom), Mr. Hugo Hirst (Robertson Lamp 
Company Limited), Mr. W. C. Mountain (Messrs. Ernest 
Scott and Mountain), and Mr. H. H. D. Anderson (Asso- 
elated Portland Cement Manufacturers (1900), Limited). 
The association will be called the Manufacturers’ Associa- 
tion of Great Britain, with temporary offices at Queen 
Anne’s-chambers, Westminster, and the secretary 
is Mr, Benjamin H. Morgan. Its principal aims may 
be summarised as follows: to represent to the Government 
and the country the principles, alms, and needs of manu- 
facturers; to bring about closer relations between employers 
and employés; to deal with matters of common Interest 
affecting manufacturers—such as legislation, taxation, rates, 
etc.; to deal with matters of international interest—such as 
tariffs, trusts, etc. The time has now arrived when work- 
men should be instructed that certain conditions of trade 
must affect both employers and employés in similar pro- 
portion. It is evident that questions relating to manufac- 
ture and production are not generally understood and 
appreciated, and in view of the influence and activity of 
the Labour Party the dissemination of prejudicial and 
biassed statements is not likely to be arrested. Thus the 
necessity for the movement under notice, which, we under: 
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stand, is receiving the support of many of the leading 
manufacturing firms, 

Victoria Falls and Electric Transmission .— 
The heated controversy which waged some months ago 
on the question of generating electrical current from the 
Victoria Falls and transmitting it to the Rand mines has 
considerably abated. Nothing has yet been done in the 
matter, nor is there any appearance of the scheme being 
proceeded with in its original form, but the Transvaal 
Leader gives currency to the report that the scheme is 
to be revived in a somewhat modified form. The new 
proposal appears to be to construct an installation at the 
falls with an output of 20,000 h.p., which is to be conveyed 
to the Rand, and sold at a price estimated at 09d. a 
unit, But, in addition, it is proposed to erect a steam 
reserve station with a further capacity of 20,000 h.p. in 
the neighbourhood of Johannesburg. The steam reserve 
station is to be utilised in a supplementary capacity only, 
and as an insurance against breakdowns on the trans- 
mission line. The Transvaal Leader says that the promoters 
of the scheme have the opinion of many experts as to its 
practicability. These experts are also satisfied that “there 
should be no fear of any breakdown of supply for more 
than a few hours, and that if such breakdowns occur, they 
would not cause any inconvenience to consumers, as the 
reserve coal power station would be able to supply the 
requisite additional power until the necessary repairs were 
effected.” The manifest commercial impossibility of the 


former scheme led to a falling out by the way of the 


experts when the scheme became the subject of public 
discussion. Without further particulars we are unable at 
present to say anything about the scheme outlined by our 
contemporary. It remains to be seen, however, whether 
these proposals also will be nipped in the bud by heated 
and internecine discussion. We doubt the financial success 
of the undertaking if weighted by this steam station cost. 


A New Danger.—Some weeks ago we called atten- 
tion to a protest of H.M. Office of Works against the danger 
threatened to London’s parks by the emission of smoke 
from the County Council’s generating stations. Now 
another protest has been made, this time by the Astronomer 
Royal, Sir W. H. M. Christie, who condemns the action of 
the London County Council in placing their new generating 
station close to the Greenwich Observatory. Ata meeting 
of the Board of Visitors last week, Sir Wm. Christie said 
that the most serious danger arose from the County Council 
station, which was planted exactly in the Greenwich 
meridian, in a position where its chimneys, unless their 
height was materially reduced, would interfere with 
observations of stars near the north horizon (essential for 
latitude and refraction), and would, owing to the effect of 
heated air, render the results untrustworthy. A reduction 
in the height of the chimneys, accompanied possibly by the 
introduction of forced draught, would provide an obvious 
remedy. As, however, this station was at a distance of 
only half à mile from the observatory, there was, further, a 
grave risk that vibrations from the extremely powerful 
engines now being installed there for the supply wholesale 
of electrical power would seriously affect the value of 
observations by reflection from a mercury horizon, which 
were essential for the fandamental work of the observatory. 
He said that tests had showed that, even with the small 
portion of engineering plant at present available, serious 
tremors were produced. It is most unfortunate that the 
efficiency of the observatory should be impaired, but with 
improved working the vibration may be considerably 
mitigated, so obviating the necessity of having to provide 
an alternative remedy. 
Observatory had to close down ite magnetic work due to 


It will be remembered that Kew 


electric tramways, and we fear that even Greenwich 
Observatory cannot be allowed to prevent commercial 
progress. 

New Trolley Head Device.— We are illustrating here- 
with a new trolley head which has been designed by Dr. 
Finzi in connection with the monophase electric railway 
which is working at the Milan Exhibition. It will be seen 
that this contains two rolling contacts connected together 
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with swivelled arms and springs, so that it will run in 
elther direction without adjustment, and at the same time 
tends to obviate all sparking at the conductor. The 
arrangement is extremely elastic, and freely rises or falla 
to suit different heights of the overhead conductor. 


Standard Templates for Pipe Flanges.—The 
Engineering Standards Committee have not only drawn up. 
various lists of standards, but have, with a view of ensuring. 
greater accuracy and interchangeabllity, introduced series. 
of standard templates for tramway, bull-headed and flat- 
bottomed rails, and for pipe flanges. In a circular the 
committee say that templates for pipe flanges can be 
manufactured more cheaply and accurately in quantities 
by proper machinery than by the old-fashioned way of 
making a single template at a time. They, therefore, 
entered into an arrangement with Messrs. Joseph Sankey 
and Sons, Limited, of Bilston, to manufacture commercial- 
sets of standard pipe flange templates in large quantities. 
In order to ensure a high degree of accuracy in the com- 
mercial sets of templates, the committee in the first instance 
arranged for the manufacture of a set of male tempiates 
for all the sizes and drillings recommended by them in 
their standard tables for pipe flanges. These male templates, 
which were made with extreme care, were forwarded to 
the National Physical Laboratory, where they were care- 
fully measured up and a certificate of their accuracy 
obtained. All the commercial sets are carefully checked 
against the verified standard set before being issued, 
Accuracy of drilling is thus ensured, and {t is hoped that 
the difficulty of flanges made by one maker refusing to fit 
the flanges of another, though they both may purport tbo- 
be drilled in accordance with the committee’s recommenda- 
tions, will be overcome. The templates are made of thin- 
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steel plate painted over with aluminium paint, a small 
piece being cut out at the extremity of each centre line so 
as to enable the fitter to see that the centre line of the 
template coincides with the centre line of his flange. The 
committee wish that the exlstence of these templates should 
be as widely known as possible, in order that full advantage 
might be taken of the standardisation the committee has 
sought to effect. 

London Traffic.—It does not appear improbable that 
the commissioners’ report on London traffic will share the 
same fate as preceding reports, and find peacefal interment 
in some Government office. The Government have not as 
yet shown any disposition to act upon any of its sugges- 
tlons, while a private member's Bill, of which notice has 
been given, will doubtless receive the treatment usually 
accorded such Bills. But the President of the Local 
Government Board is alive to the necessity of dealing with 
this pressing problem. In the current number of the Pull 
Mall Magazine, Mr. John Burns has a frankly outspoken 
article pointing out the tangle of London’s traffic, and 
giving some suggested remedies, His plea is for a 
co-ordination and unification of the varlous means of 
transit, but he is adverse to the proposal of setting up a 
separate traffic board. His idea is that administration in 
matters of traffic, roads, and streets should be vested in 
the London County Council, but if Parliament does take in 
hand its administration, then, he considers, there should ba 
a minister for London. Turning to the question of electric 
tramways, he says that London needs in the next 10 years 
500 miles of electric conduit tramways similar to the 
London County Council tramways, with improved details. 
The disappearance of the omnibus and the incoming 
substitution of the tramways will, he opines, redace the 
large sum recommended for the larger avenues. Mr. 
Burns evidently cannot tolerate the presence on London 
streets of motor omnibuses. Their cost, noise, maintenanoe, 
ubiquity of movement discount them, he says, for London 
use, except as feeders for branch lines of Council tramways. 
These latter are, in Mr. Burns’s opinion, the apotheosis of 
traction for London transit. The fixed lines of electric 
tramways have, he concludes, raised the standard of traffic 
regulation, improved the character and cleanliness of districts 
through which they pass, and have diminished considerably 
the cost of scavenging the tramway route. This is 
truly a wonderful testimony to the value of the electric 
tramway from one who is so familiar with London and who 
knows its requirements. 


United States Deputation in Glasgow.—The 
Committee of Investigation of the National Civic Federa- 
tion of the United States, about 20 in number, are in 
Scotland this week. They arrived in Glasgow from Dublin 
on Friday last, and remained there till Tuesday night, 
Friday was set apart for the inspection of the electricity 
undertaking of Glasgow, Bailies Willock and Finlay, 
together with the chief engineer, Mr. W. W. Lackie, 
accompanied the deputation to Port Dandas electricity 
works and afterwards to Cathedral-street sub-station. The 
visitors were then taken to the City Chambers, where they 
were the guests at luncheon of the electricity department 
of the Glasgow Corporation. Mr. Melville E. Ingalls, of 
Cincinnati, in replying to the toast of the Civie Federa- 
tion, said that the federation was a non-political body 
organised by gentlemen who thought that such a society 
of public men should ald in solving civic problems. At 
the recent elections in the United States there had been a 
somewhat wild desire to have public ownership, and in 


New York the representative was only beaten by a few 


votes. The compaign was taken part in-without any know- 
ledge at all. The only thing they could say was that 


to enrol themselves. 


THE ELECTRICAL ENGINEER, JUNE 8, 1906 


Glasgow had done it. They thought, therefore, it was 
their duty to try to get at the facts, and although the 
members of the federation present had all sorts of ideas 
and represented all shades of opinion, there was not a 
man among them who was not inspired by honest devotion 
for the welfare of his country. Mr. Milo R. Maltble, of 
New York City, in proposing the toast of the Glasgow 
Corporation, sald that in the departments of this Cor- 
poration they found men who were familiar with the 
business they were conducting—men who had been 
generally engaged at their present work for long periods. 
There was nothing In municipal ownership or any other 
system of government that would make that system run 
perfectly of itself. There must be those commanding men 
to get such results as they had in Glasgow. The vieitors 
inspected the tramways and gas departments of the 
Corporation on Saturday and Monday, aud on Tuesday 
proceeded to Neweastle. 


County Councils and Roads.—A point of some 
importance to tramway companies and local authorities 
was ralsed in the West Yorkshire Tramways Bill, which 
was recently before a House of Lords Committee, It 
related to the question of road authority, as to how far 
a county council could interfere with agreements entered 
into batween a tramway company and the local road 
authority. One of the clauses in this Bill provided that 
"the materials with which and the manner in which the 
company shall maintain and keep in good condition and 
repair the portion of the road referred to in Ssction 28 of 
the Tramways Ast, 1870, shall be such as agreed to between 
the road authority and the company, or, in the case of 
difference, as may be determined by the Board of Trade on 
the application of either party.” The portion of roadway 
mentioned in the section is the usual width of the road on 
each side of the metals along the whole length of the tram- 
way. The promoters in this case proposed to pave with setts 
between the two sets of rails (the line in question being a 
double one), and pave with serlated paving a small space 
on either side. The remainder of the road would be 
macadamised. The county council, however, desired power. 
to call upon the company to pave the whole of the roadway 
between the two sets of rails with a material other than 
that agreed upon by the company and the local 
authorities. This, ia effect, amounted to a request to 
over-rids both the local authority and the promoters, 
and to be put in the position of the authority because 
they contributed something towards the repalring of 
the roads. The general law makes it quite clear that. 
the local authorities are the road authorities, and the county 
councils demand amounted to a request for a variation of 
the law. The résult of this would be to create two road 
authorities, and under these conditions the company would 
have two masters, either of whom might make different 
demands upon them. This, of course, would place the . 
company in an absurd position, for they could not be 
expected to fulfil all demands of both parties, should that 
contingency arise. It is not surprising, therefore, that — 
their lordships passed the clause as it stood. 


Rating of Machinery.—Another annual meeting of 
the Machinery Users’ Association has come and gone, but 
the rating anomalies which that organisation waa created 
to remove still exist. The association has so far met with 
a good deal of support from the manufacturing and indus- 
trial community, and those who are determined to resist 
the threatened additional taxation would be well advised 
For tha enhanced assessable value 
placed upon buildings by local authorities and quarter. 
sessions, when these premises contain plant and machinery 
essentially necessary to the business carried, has a tendency . 
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to appreciably handicap industry. That portion of the 
receipts which a manufacturer deducts as representing 
interest and trade profit on the capital he has invested 
would be otherwise absorbed in the increased assessment. 
Happily in this conflict between manufacturers and the 
rating authorities the responsible heads of the labour 
movement have ranged themselves on the side of the 
former. They perceive that it is wise to exempt from 
taxation the machine tools with which the wages of the 
. workers are earned. The present position is one of utter 
confusion, It is almost hopeless to expect a clear decision 
from the judges which would enable assessment committees 
to adopt a definite and practical system of valuing property 
containing machinery for the purpose of assessment to the 
poor rate. Prior to the decision of the Court of Appeal in 
ihe Tyne boiler ease it was admitted by all legal autho- 
rites that machinery was not rateable, yet the courts 
seemed to have an imaginary idea that the presence of 
machinery, although not rated, enhanced the value of the 
building. Sir William Houldsworth at last week's meeting 
of the association expressed the hope that the Rating of 
Machinery Bill would have a fair chance of passing In the 
present Parliament. He said the association was preparing 


a list of districts where attempts were made to rate tenants’ 


machinery, for the use of machinery users proposing to 
erect factories, and this would act as a warning to all 
manufacturers of the risks they ran in having to spend 


much money and time in litigation in the endeavour to 


protect their interests. This will be a sort of “black list ” 
for the guidance of the commercial community. 


The Oxford Tramways.—About ten months ago the 
. expiration of the authorised lease of the horse tramways 
gave the Corporation an opportunity of dealing with the 
question of the fature of the transport facilities within its 
area. Since then the question has been agitating the minds 
of the city authorities, but not until within the last week 
or two has anything approaching a decision shaped itself. 
There were really three proposals before the City Council— 
one for the introduction of electric tramears, another for 
motor omnibuses, and the third proposal to let the property 
they were about to acquire from the existing company to 
some other company, to be carried on as a horse tramway 
for a limited period (about three or five years), during 
which they might hope that other modes of traction would 
have established themselves more firmly, and that at the 
end of that period they would be in a position to decide 
on a better system of tramways. After a long discussion 
in the Council, the first plan was adopted. The Council 
will lease the undertaking to a private company, and the 
only system permitted will be the surface-contact system. 
The latter proviso is only to be expected, for the incon- 
gruity of overhead wires in the historic streets of Oxford 
would ba strongly resented. The proposal to continue the 
present horse tramways was merely a rase for the sub- 
sequent introduction of motor omnibuses. It would simply 
delay the question, and nothing would be gained by further 
delaying this much-deferred question, We are inclined to 
think that the sponsors of the proposal were deluded by 
the recent citizens’ poll into the belief that motor omnibuses 
were preferred to electric tramears. Bat in this they were 
mistaken, for the poll was not against electric trams, but 
against the expenditure of about £200,000 of the ratepayers’ 
money, 80 that the question as to the mode of transport 
did not come before the electors at all. Oxford is not 
analogous to many other towns where electric traction is in 
vogue, therefore much careful deliberation is necessary before 
introducing it, Even so, the running coats of motor omnibuses 
are higher than the figures set forth in the expert’s report 
when before the committee last year. A metal wheel on 


197 


a well-laid steel rail reduces the tractive effect required 
to a point which cannot be approached by any type of 
tyre traversing the ordinary surface of a road. This 
would entail an important increase in the upkeep and 
maintenance of the best rubber tyres compared with steel 
rails, On the whole, we consider the decision come to by 
the Council to be a good one. Saffieient results of 
experiments and practice are extant to permit a fair com- 
parison between the two principal methods of street 
traction being wade, and Oxford has acted wisely in being 
guided by those results which are the most satisfactory and 
reliable. 


Physical Society.—At a meeting held on May 25 
Mr. S. Skinner described an automatic arc lamp exhibited 
by Mr. H. Tomlinson and Rev. G. T. Johnston. This is a 
simple form of automatic arc lamp which can be constructed 
by any amateur at small expense. A vertical brass tube - 
supported by a wooden framework carries the upper carbon, 
which ean be raised or lowered by hand aad clamped in 
any position in the tube. The lower carbon fits into a 
hollow brass tube, and into the lower part of the tube is 
fitted an iron plunger. The plunger is surrounded by a 
solenoid, consisting of a single layer of No. 14 copper wire, 
the internal diameter of the solenoid being slightly greater 
than the diameter of the plunger. The plunger dips into 
a small box of mercury, and is made to float upright by 
means of a brass collar and by the rounded ends of three 
nails forming an equilateral triangle. The current enters 
the upper carbon through the brass cylinder, passes through 


the lower carbon into the mercury, and then through the 


solenoid. To “strike the arc” the lower carbon is raised 
by hand to touch the upper one, and the plunger is then 
permitted to sink into the mercury until the suction of 
the solenoid balances the buoyancy of the mercury. With 
currents from two to six amperes the light is very steady, 
but for currents above four amperes it is suggested that 
the solenoid should have two layers of wire arranged in 
parallel For currents less than three amperes these layers 
could be arranged in series. A paper on " The Theory of 
Moving-Coil and other kinds of Ballistic Galvanometers ” 
was also read by Prof. H. A. Wilson. In this paper the 
exact formule giving the quantity of electricity passed 
through various types of ballistic galvanometers in common 
use are obtained. It is shown that the different types 
require different formula, all of which, however, reduce to 
the same formula when the angle of deflection is very 
small. In the case of a moving-coil galvanometer having 
a rectangular coil, iron core, and pole-pleces arranged so as 
to give a radial magnetic field, the formule take a simple 
and convenient form. Mr. A. Campbell exhibited a 
bifilar galvanometer free from zero creep. For measur- 
ing direct currents and voltages of ordinary range (from 
O 1 ampere or volt and upwards) moving-coil galvanometers 
with shunts or added resistances are convenient. The usual 
instruments, however, are affected by gradual displacement 
of zero (due to elastic set) when a deflection is maintained 
for some time. This difficulty is got over by replacing the 
ordinary torsional suspension by a bifilar system in which 
the two wires are so far apart that the gravity control 
quite swamps that due to the torsion of the wires. In the 
instrument shown, the wires are more than 1em. apart, and 
the sensitivity with 40 ohms resistance is 400mm. at 1m. 
for 0:001 ampere; this is sufficient for many purposes. 
The fall deflection may be maintained for hours without 
causing a zero creep of 1 part in 2,000. To attsin good 
dampiag a very powerful magnet is used. The arrange- 
ment of this and the general design are due to Mr. R. W. 


Paul, who has adapted to the purpose Mr. Evershed’s: 
‘system of coil and magnet, 
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THE NEW SIMPLON THREE-PHASE LOCOMOTIVES, 
BY FRANK (©, PERKINS. 


The Milan Exposition, which is now being held in Italy, 
is in celebration of the opening of the Simplon Tunnel. 
This exposition covers an area of nearly 1,000,000 square 
metres, the buildings occupying a space of 245,500 square 
metres. The Simplon Tunnel Railway is electrically 
equipped, the locomotives being of the three-phase type of 
1,000 h.p. capacity. The trolleys are of the two-wire con- 
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pull at the highest speed of 40 miles per hour, or from 
60 km. to 70 km. per hour, is 3'5 tons. The total weight 
of the locomotive is 62 tons, of which the electrical equip- 
ment welghs 28 tons and the mechanical equipment 
34 tons, while the weight on the driving wheels is about 
84,0001b. | 

As will ba seen from the accompanying illustrations and 
drawings, there are four doors in the cab of the locomotive 
one at each side and one at each end. Practically all the 
electrical equipment is installed in the cab, the rheostats, 


Second Locomotive for the Simplon Tunnel, built by Brown, Boveri, and Co. 


struction, the span wires being located about 25m. apart. 
On the arrival of a train at the Brigue Station the steam 
locomotive is removed, and one of the electrle locomotives 
shown in the accompanying illustration hauls the train 
through the tunnel, which is 12 miles long, and is then 
removed, a steam locomotive taking its place. 

The details of construction of these locomotives ara of 
more than passing interest, and have jast been received in 
this country. The accompanying diagram and photographs 
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however, being placed at the ends of the locomotive, with 
ventilating openings, as shown in the illustration. The 
driving wheels are 1,640mm. in diameter, while the smaller 
wheels measure 850mm. in diameter. The current- 
collecting devices employed are so arranged that the 
locomotive can travel in either direction without changing 
the position of the trolley pole, and at the centre of the 
tunnel switching tracks are provided, so that in cases of 
emergency trains may pass at this point, although under 
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New Simplon Tunnel Locomotive of Brown-Boveri Type, 


show the rotors as well as the stators of the three-phase 
motors employed, also the controlling mechanism and the 
electrical connections. There are thres driving axles, having 
a wheel base of 4°9m., while the total wheel base, including 
the two pilot axles, measures 9,700mm. To the driving 
axles two motors are connected with connecting rod, well 
balanced by four counterweights, two on each side of the 
frame. The total length of the locomotive over the buffers 
is 12,320mm, and the drawbar pull of the locomotive at a 
speed of 30 miles per hour is six tons, while the drawbar 


ordinary conditions no passing of trains is expected to be 
found necessary. Switches are provided at this siding so 
that the two halves of the trolley line may be separated. 
The carrent is supplied from hydro-electric power stations 
at Brigas and Gelle, a three-phase current being conducted 
over the feeder lines and trolley wires, having a pressure 
of 5,500 volts and a frequency of 15 periods per second. 


| There are two speeds which this locomotive may be operated 


at normally, the lower speed being 34 km. per hour and 
the higher speed 68 km. per hour, the normal drawbar pull 
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ab the latter speed being 3,500 kg, and the maximum 
9,000 kg. The drawbar pull at a speed of 34 km. per 
hour, normal, is 6,000 kge., and at a maximum 14,000 kg., 
the maximum capacity of both motors being 2,300 h.p., 
while the normal capacity of both of the electric motors in 
ordinary operation is 900 h.p. 


Controller of Brown-Boveri Simplon Locomotive. 


The weight of the motors with connections łs 10°75 tons, 
and they are capable of handling passenger trains weighing 
nearly 400 tons, and frelght trains weighing nearly 500 
tons, without diffieulty, the time required for hauling the 
former through the tunnel being about one-third of an 
hour, and the latter about two-thirds of an hour. In one 
direction the grades are somewhat heavier, and require a 


In the locomotive cab shown in the accompanying 
illustration there are step-down transformers provided 
of 7 kw. capacity, supplying a current of 110 volts 
for lighting the locomotive, as well as for operating two 
compressors. These transformers are of the oll.cooled 
type, and the current is delivered to two electric motors 
each connected to an air-compressor for operating Westing- 
house brakes, and also for operating the controlling 
mechanism. These compressors supply air at a pressure 
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Stator of Brown-Boveri Simplon Locomotive, 


of 7'5 atmospheres, and have a capacity of 415m. per 
minute. Each of the large motors has a capacity of 
575 h.p, with a maximum output of 1,150 h.p., while 
under normal conditions only 390 h.p. is required from 
each motor when operating at a speed of 34 km. per 
hour, and 450 h.p. when the locomotive is travelling 
at the rate of 68 km. per hour, the pressure being 
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High-Tension Switches of Brown-Boveri Simplon Locomotive. 


correspondingly greater time, the up grade on the north 
side from Brigue to the centre being about 7 per cent., 
while the highest grade for short distances are as great as 
10 per cent. 

These locomotives were constructed at Baden, Switzer- 
land, by Messrs. Brown, Boveri, and Co., while a portion 
of the locomotives also used on the Simplon Tunnel will be 
of the same type employed on the Valtellina Railway, 
which was equipped with three-phase locomotives con- 
structed at Budapest by Ganz and Co. 


from 2,700 to 3,000 volts, and the frequency 15 cycles 
per second. The Insulation of the motors between 
the windings and the iron frame and cores was 
tested to 10,000 volts with. alternating current. The 
efficiency of the motors when operating at a speed of 
from 60 km. to 70 km. per hour, with a drawbar pull of 
5,500 kg., is said to be 85 per cent., while an efficiency of 
80 per cent. is obtained when the locomotives are operating 
at from 30 km. to 40 km. per hour, with a drawbar pull of 
6,000 kg, The motors may be operated without danger 
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from overheating 200 seconds with an overload of 100 per 
cent., or for an hour with an overload of 50 per cent., the 
temperature not exceeding 40deg. C. above the temperature 
of the surrounding atmosphere during such overload. 
These motors are designed to operate 10 hours at foll 
eapaeity and at normal speed without the winding of the 
motors being heated above 60deg. C. higher than the 
surrounding atmosphere. 

These locomotives will be watched with great Interest in 
their tests at the opening of the Simplon Tunnel, which is 
about to take place, and there is every reason to believe 
that the Milan Exposition, now being held In celebration of 
this event, will be very largely attended. This exposition 
will undoubtedly give great impetus to the use of elec- 
tricity throughout Italy, and a large number of hydro- 
electric stations in Northern Italy particularly will tend 
strongly towards the development of electrical industries in 
that country, and will ultimately result in the operation of 
all of the present steam railways in that section of the 
country by electrical power. 


MESSRS. CLARKE, CHAPMAN, AND CO, LIMITED, 
GATESHEAD-ON-TYNE. 


Messrs. Clarke, Chapman, and Co, in their Victoria 
Works at Gateshead-on-Tyne, manufacture in very large 
quantities the many accessories which are required in the 
equipment of steamships. They have specialised in this 
work for a large number of years, and as a result 
have an equipment which for the manufaeture of such 
accessorles in quantity is second to none in the United 
Kingdom. Asan example of the output obtained it may 
be mentioned that their foundry turns out some 300 tons 
of castings each week, and the normal output of the 
machine shop is about 60 steam winches and 10 capstans 
and windlasses, as well as large numbers of cranes and 
other types of haulage gear, per week. The first con- 
nection of the firm with electrical engineering was 
the manufacture of steam-turbines. It was with this 


firm that the Hon. C. A. Parsons made the first steam- |. 
Thus, the Newcastle | 


turbine in the early eighties. 
Exhibition of 1887 was lighted to a large extent 
by energy supplied from steam-turbines and direct- 
current dynamos manufactured at the shops of this firm. 
The bulk of these turbine generators were used for 
shiplighting, where the space saved is of the utmost 
importance, Although Messrs. Clarke, Chapman, and Co. 
have ceased to make steam-turbines, they still spsclalise in 
the electrical equipment of steamships, and are one of the 
few firms in the United Kingdom who make both high- 
speed engines and the dynamos for coupling thereto. 

Tbe electrical workshops of this firm form the smaller 
portion of the whole works, but will be found to contain 
specialities well worthy of a visit. Thus their electrieally- 
driven eranes, of which a large number have been supplied 
to docks throughout the United Kingdom, are worthy of 
special mention. One type which is illustrated herewith is 


the overhead travelling crane having an under-hung jib. | 


This, as shown in the illustration, is arranged to travel, lift, 
and revolve, each motion being operated by a separate motor. 
The crane consists of a top framework, which is mounted 
on four cast-steel double-flanged tread wheels arranged for 
longitudinal travelling. This frame carries the travelling 
motor, which drives all four wheels by means of worm 
and bevel gearing, and also supports a massive cast-iron 
toothed ring on which the jib revolves. The jib is sus- 
pended by two wrought-steel frames which carry a number 
of rollers, the latter having a bearing on a conically turned 
path of the toothed ring above mentionad. The jib is 
constructed of steel angles, and is well braced on all four 
sides by angle and flat bars. It is 27ít. long from the 
centre to the rope sheave, and has a platform down one 
side, and a driver’s cabin ai the jib end. The motors and 
gearing for the hoisting and revolving motions are arranged 
at the back, and so as to act as a counterbalance. The 
crane is arranged to perform the following : lifting five tons 
ab 27ft. radius at 60ft. per minute—motor 35 b.h.p. running 
at 625 r.p.m.; travelling with five tons at 180i! per minute— 


motor 15 b h.p. running at 680 r.pm. ; revolving with five 
tons at 170ít. per minute—motor 6 b.b.p. running at 
680 r.p m. | 

The motors are all series wound for 400 volts, and are 
operated by means of tramway type reversing controllers 
fitted in the driver's cabin. In each case the reduction in 
apeed between the motor and barrel or trod wheels is made 
by worm and spur gearing, the worms being multiple 
threaded and of high efficiency ; the worm gears run in oll 
baths, and have roller thrust bearings fitted ; the quicker 
running bevels and spurs have machine-cut teeth, and the 
gearing is of cast steel throughout. To prevent the possi- 
bility of overloading, the rope sheave is mounted on a 
lever having its fulcrum near the sheave ; the pin is carried 
on a volute spring having a displacement of about in. 
vertically ; the long end of the lever is held by a spring 
which is adjusted to suit the weight the crane is destined 
to carry, and should this be exceeded, the lever rises and 


Messrs. Clarke, Chapman, and Co.’s Feed Pump (Woodeson’s Patent), 


operates a trigger switch which cats off current from the 
motors, the load being held suspended by a magnetically 
operated brake. 

An interesting feature of this crane is that the con- 
trolling gear is contained in the cabin at the end of the 
jib. Thus the driver is alwaya directly over the load to be 
lifted or dropped, and he can see right down into the 
shin’s hold, which greatly facilitates the speed of unloading. 

Electrically-driven windlass cranes of smaller capacity 
are usually to be sean in the shops in considerable quantity, 
In the equipment of these for electrical driving the firm 
have had equal experience with direst-current driving and 
with three-phase motors. Both types of motors and their 
controllera are to be seen in course of manufacture at the 
works. The highspeed steam sets for ship work manu- 
factured by the firm range in output up to 300 hp, and a 
number of 220-hp. generators were going through the 
shops for the Admiralty at the time of our recent visit. 
Other machines of the same type for the P. and Q. Com. 
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pany are in hand. Messrs. Clarke, Chapman, and Co. not | is manufactured under the Woodeson patents, and possesses 
only manufacture the projectors for use on board ship, but | some features which are not common to other boilers of 


have their glassworks in which the lenses and reflectors 
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the water-tube type. Amongst the advantages claimed are 
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Plau and Elevation of an Overhead Crans with Under-hung Jib for Unloading Ships (Messrs. Clarke, Chapman, andiCo.). 


for these projectors are accurately ground. A two-speed 


that all the tubes are perfeetly straight and nearly vertical, 


electric drill for use on board ship is worthy of special | no bent tubes are used, no joints are exposed to the heat 


notice when inspecting these works. The motor is of 4 h.p, 
and can drive drills up to 2in. diameter. 
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«. Plan and Elevation of the Woodeson Patent Boiler made by 
; Messrs. Clarke, Chapman, and Co. 


One department of the works which will repay the atten- 


tion of central-station engineers is the boiler shops in which | Crimean War. 


of the furnace gases, all parts of the boiler are free to 
expand, all tubes are of the same length, and there is an 
unobstructed view through each tube for inspection. From 
the illustration given herewith it will be seen that there is 
free access to all the parts of this boiler, and that the 
design and construction is exceedingly simple. 

The interesting feature in the boiler shop is the 600-ton 
hydraulic press used to form the manholes in the steam 
drum through which access is obtained to the vertical 
tubes. The end plates of the drums are also dished in 
this press, and some remarkably good platework is turned 
out by the same. There will be seen in the course of con- 
-struction some of these Woodeson boilers, constructed for 
a working pressure of 350lb. per square inch. Messrs. 
Clarke, Chapman, and Co. also manufacture a steam feed- 
pump of the Woodeson type with a Corliss valve gear, 
which will be of interest to central-station engineers. The 
construction of the pump and valve gear lend themselves 
to extreme economy in working. In the engine shops 
there is to be seen an electrical welding gear which has 
been in use for 14 years. It isof the Elihu Thomson type. 
A transformer is used to give the very large current 
required for welding. One purpose to which this welding 
is adopted, is that of welding the big ends of sonnecting 
rods for engines on to the connecting rod. In this class of 
work, welds up to 3in. in diameter ara being regularly 
made. 


SIR W. G. ARMSTRONG, WHITWORTH, AND CO. 


The history of the late Lord Armstrong's career is so 
well known that little need be said at the present time as 
to the stages in the development of the Elswick Works. 
When the first plant was laid down at Elswick there 
saemed to be ample room for all possible extension, but a 
visit to these works now shows that every available site for 
building has been occupied. Only five hydraulic cranes 
had been made elsewhere before the new shops were 
opened, and the first order secured came from the Liver- 
pool Docks. It was not until 1854 that manufacture of 
war materials was commenced, and some submarine mines 
were then designed to blow up the Russian ships which 
had been sunk in the Sebastopol harbour during the 
This led to the then Mr. Armstrong 


the Clarke-Chapman water-tube boiler is made. This boiler | devoting his attention to guns, which have become one 
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of the chief products of the Elswick and the allied 
works. The history of the Armstrong gun is also beyond 
the scope of this notice. It suffices to say that the Japanese 
fieet during the late war was almost entirely armed from 
the Elswick Works, and the credit of the successes of this 


fleet was dependent on the workmanship and durability of | 


these guns. The next stage in the development of the 
firm was the addition of shipbuilding to its previous depart- 
ments, and the name was changed to Messrs. W. G. Arm- 
strong, Mitchell, and Co. The late Mr. Chas. Mitchell 
remained the responsible head of the Walker Shipyard; the 
Elswick Shipyard, founded in 1883 under the management 
of Sir W. H. White, was devoted almost entirely to the con- 
struction of warships. The success of this branch of the firm 


100-kw. Dynamo, with Special Clutches (Messrs. Armstrong, Whitworth and Co.) 


has been as phenomenal as that of the gun departments and 
the earlier hydraulic work. Thus, in the history of the 
firm there appears a list of ships built for various navies 
which occupies three closely-printed pages. While that of 
the liet of contributions to the British navy is the longest, 
after it that of our allies the Japanese is worthy of 
special mention, due to the fact that many of these ships 
took an active part in the recent naval war. The firm has 


built for Japan the battleships “ Yashima,” '* Hatause,’ and. 
“Kashima.” The first two ships have not survived the | 


late war, where they rendered invaluable service. The 
" Kashima,” which has just been delivered, embodies all 


"à qom y T Roc CÓ ny : 
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1,200 electric lights throughout tho vessel, six searchlights, 
and for a large number of motors which are now gradually 
replacing steam auxiliaries on such vessels. In order to 
keep down the risk of complete breakdown in the electric 
supply, these five dynamos are never worked in parallel, 
On each circuit a five-way switch is provided, so that 
the circuit can be put on to any one of the five 
generators. These are for the lighting of the vessel, 
10 independent circuits, the supply of which can in this 


ua £68 j i 
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290-kw. Dynamo and Engine (Messrs. Armstrong, Whitworth, and Co.). 


way be altered so that any grouping of circuits on to any 
dynamo can be arranged at will. In the same way the 
power circuits terminate in five-way circuits, so that these 
10 circuits can also be grouped as required. Electric motors 
are used for all the ash hoists. The 6in. guns have their 
ammunition hoists electrically driven, as is also the case 
with all the 12-pounders. Hydraulic gear ig still used to 
train the guns in the 12in. turret, but electric motors are 
also used for working these guns in the event of the 
hydraulic gear not’ being in service. These are amongst 
the largest guns that have ever been trained electrically. 
Electrico motors are largely used for driving pumps in 


500-kw. Dynamo in Erecting Shop of Messrs, Armstrong, Whitworth, and Co. 


the latest improvements dictated by the experience then 
obtained. The protected crufeers built for the Japanese 
navy include “Tsu Kushi Kan,” “Naniwa Kau,” 
'"'Takasago, and the four armoured cruisers, also from 
Elswick Works, are the “ Iwate,” * Asama,” “ Tokiwa,” and 
" Tdzamo,” 

To electrical engineers the details of the equipment of 
the Kashima " will be of special interest, as electricity is 
used more widely on this warship than on any previous one, 
The generating plant consists of five 60-kw. direct-driven 
sete, for which both the engines and dynamos were manu- 
factured at Elewick. These are required for the supply of 


various parte of the ship. All the fans for ventilating, and 
also the forced-draught fans for stokeholes, are electrically 


| driven. The engineering workshop has all its machine tools 
| worked by electric motors, being in this respect as up-to- 


date as any machine shop on Tyneside. 

Amongst the most novel features in the “Kashima” is 
the gun firing circuit which has replaced the numerous 
batteries, one for each gun, used on previous warships. A 
complete ring firing circuit is run round the vessel under 
the protected deck, and it is fed from two motor-generators 
which transform the 100-volt supply from the ship mains 
to 15 volts for the firing circuit. One of these motor- 
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generators is placed at either end of the ship, and a third 
motor-generator is carried to minimise the risk of a break- 
down. A novel feature in connection with this supply is an 
arrangement designed at Elswick for the protection of each 
gan on the ship against the fire of adjacent guas. A large 
number of the guns on the “Kashima,” for instance, are 
mounted on the same horizontal plane, and hence the shell 
from one gun can strike the muzz!e of another under 
certain conditions. For instance, if the 12in. guns In the 
forward turret are turned only 6deg from the axis of 
the ship, the shot from the 10in, single guns behind the 
turret will strike the muzzle of the 12in. Due to tbe fact 
that all these guns are trained by telescopic sights from 
positions which do not reveal this danger, the armament 
of the war vessel may be dieabled by its own fire. Previous 


attempts to prevent this have been mostly in the direction | 


of limiting by means of stops the angular travel of those 
guns which are apt to damage others near them. It is 
presumed, then, that these stops can be removed when the 
ship goes into action, when the limits would seriously reduce 
the fighting power. 

It is obvious that a use of stops in practice and a disuse 
of them in action is almost sure to cause the very trouble 
which they are put there to prevent. In the case of the 
“ Kashima ” an electric safeguard is provided. The details 
of this would occupy a considerable space, but a brief résumé 
of what has been accomplished will suffice to show the 
efficacy of the system. The firing circuit of each gun is 


The Japanese Battleship ‘‘ Kashima” (Messrs. Armstrong, Whitworth, and Co.). 


controlled throngh switches situated in-the adjacent turreta 
of guns which may be damaged bv the weapon in question. 
Thus, if the 12in. turret in the “ Kashima” is turned more 
than 6deg. in one direction, the 10in. gun behind it could 
not be fired when trained at sach an angle that the sheil 
will strike the 12in. gun, because of the interruption of the 
firiug circuit, The switchgear in the firing circuit is 
operated by the turning mechanism of the turrets, which 
thus renders accidents due to personal error quite 
impossible. The other electrical gear on this ship worthy 
of mention is a complete electrical signalling system for 
all the guns, 70 telephones of the navy-phone type 
forming an exchange system throughout the ship, Ail 
the magazines have olectric alarms, which give warning 
if the temperature in the same rises above a predetermined 
limit, and thus avoid any danger due to over-heating. 

The electric driving at the Elswick Works is thoroughly 
Up-to-date, and it is worthy of note that the bulk of electric 
energy required is obtained from outside. Thus the New- 
castle and District Electric Supply Company are respon- 
sible for electrical energy used, and it is delivered to 
a number of sub-stations. In some instances these are 
of the low-tension three-wire type, and in others a 
high-tension three-phase supply is given. The firm 
have now 400 electric motors working in various depart- 
ments, and others are gradually being changed over 
from steam to electric driving. The shipyard at Walker 
is supplied by the Newcastle-on-[Tyne Company, and here 


three-phase current is used throughout. The electrical 


manufaetory department at Elswick, while dwarfed by the 


larger work carried on all round it, is of a magnitude equal 
to that of many electric firms—indeed, the company have 
made practically all the electric motors used to drive their 
own shops and the balk of the electric equipments supplied 
hy them to the ships and other vessels built at Elswick and 
Walker. The details of manufacture are thoroughly up-to- 
date, and the test-bed is equipped so that any variety of 
plant can be tried. The works of the company at Pozzuoli 
and the Ansaldo-Armstrong Company at Sampierdarena 
have been electrified by machinery manufactured at Elawick; 


THE HENDERSON PATENT AERIAL ROPEWAY AT 
MESSRS. PALMER’S SHIPBUILDING YARD AT 
JARROW. 


The works of Palmer's Shipbuilding and Iron Company 
are situated on the south bank of the River Tyne at 
Jarrow, in the county of Durham. The firm owes its incep- 
tion and success to Sir Charles Mark Palmer, Bart., who, 
in conjunction with his brother George, commenced the 
shipbuilding business in 1851. Mr. George Palmer sub- 
sequently retired from the firm and the bueiness was 
carried on and controlled by Sir Charles Palmer. The 
company's works cover an area of about 100 acres, and 
have a river frontage of nearly three-quarters of a mile. 


They consist of a shipbuilding yard, graving dock and 


slipway, engine and boiler works, steelworks and blast 
furnaces, and include within themselves the entire range of 
operations from the smelting of the ore to the complete 
equipment of the vessel. The ore is received from mines 
controlled by the company in Spain, and from other sources, 
at the blast-furnace wharf, and is converted into pig iron in 
the furnaces. The plg iron is sent to the steelworks, con- 
verted into steel, and rolled into plates and bars, and these 
in their turn pass to the shipyard, where the vessel is com- 
pleted and engined. There are about eight miles of railway 
within the works, and 12 locomotives are employed in con- 
veying material between the various departments. : 

Since tho commencement of the firm in the shipbuilding 
they have constructed nearly 800 vessels, and their aggre- 
gate tonnage exceeds one million and a half tons. Amongst 
these are included a large number of war vessels, the list 
of those built for the Eoglish Government numbering 66 
ships. Amongst these are the recent battleships, the 
" Resolution,” * Revenge," and ‘ Russell" of over 14,000 
tons displacement. The firm commenced building for the 
Admiralty as far back as 1854, when the “Terror,” with 
a displacement of 1844 tons, was launched, and provided 
with engines of 800 ih.p. The increases in horse-power 
required on the modern battleship is seen when it is stated 
that the “Russell” has engines of 18,000ih.p. A large 
number of cruisers, river gunboats, and torpedo-boat 
destroyers have also been constructed by the firm, 

The firm have been amongst the first to make use of elec- 
trical energy for lighting and power, and have put down 
from time to time a considerable amount of generating plant, 
which will well repay inspection. The latest application 
of electricity to shipbuilding In the yard of the company is 
a new form of aerial ropewsy for conveying materials to 
ships in the course of construction. The process of con- 
structing the hull of a battleship or large merchant vessel 
is lengthy in time and costly in labour in proportion to the 
number of different pieces of steel material which have 
to be cut, punched, bent, conveyed from the workshops 
to their destinations in various parts of the ship and 
hoisted and secured in position. These pieces are especially 
numerous in a battleship; apart from the armouring, no 
piece exceeds eight tons in weight, and very many are only 
a few hundredweights. Of the operations enumerated 
above it has been found that conveying from the workshops 
and hoisting into position is the one which, in practice, 
determines the time of delivery of a ship, and which enters 
to a predominant degree into the cost of labour. Various 
forms of cranes bave been used in this work, from the 
enormous two-armed gantry crane having a reach of 100ft., 
a travel of 800ft., and a cost of £80,000 on the one hand, 
to a simple fixed ropeway and hand-operated telpher on 
the other. The device under consideration — designed, 
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patented, and supplied by Messrs. J. M. Henderson and 
Co., of Aberdeen—is comparatively inexpensive, and per- 
forms the work cheaper and much more rapidly than any 
other apparatus at present known. It is operated elec- 
trically, and as its equipment presents many features of 
exceptional interest to electrical engineers we glve below 
a short account of 1t. 

As will be seen from the accompanying illustration, the 
device combines the principle of the overhead travelling 
crane with that of the electric telpher. The berth it covers 
will accommodate a battleship of the largest siz>, being 
500ft. long snd 120ft. wide. It slopes down towards the 


View of the Henderson Electric Cableway at Messrs. Palmer’s Shipbuilding Yard- 


river with a gradient of about 1 in 14, and the shops in 
which the plates are prepared are situated near the shore 
end of the berth and within reach of the telphers. At each 


end of the berth a double girder, about 120ft. long, is | 


erected in a horizontal position and at right angles to the 
keel of the ship. Each of these girders is supported on 
two lattice steel struts, some 130ft. long, inciined away 
from the centre of the ship at an angle to the horizontal of 
about 55deg. Three stranded steel cables, each 500ft. long, 
are stretched between the shore and river girders, each end 
being attached to a separate “ truck or end carriage,” which 
travels along the end girder with its axles in a vertical 
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wheels on the load carriage; these wheels are driven by 
the 35-h.p, motor through reduction spur gearing, and are 
started by throwing in a clutch. A second clutch starts a 
grooved drum for hoisting, also driven by the same motor 
through double-reduction spur gearing. The speed of 


travel is 600ft. per minute and of hoisting 150fs. per 
minute maximum. The motor on the load carriage bas a 
slip-ring rotor, and is started and controlled in speed by 
an enclosed reversing controller having one handle only and 
nine speed steps in either direction, situated in the driver's 
The cab also contains protecting 


cab on the load carriage. 


End View of the Electric Cableway, Messrs, Palmer's Shipbuilding Yard. 


fuses and a triple-pole two-way and off switch, which, with 
the motors in the two corresponding end carriages, are 
simultaneously started. The driver has no speed control 
on these motors, which invariably glve a travel of 25ft. per 
minute. 

The method of conveying the current requires special 
mention. Three stout trolley wires stretched along the 
shore and girder are connected by cables to the works 
switchboard. Each end carriage on this girder has a three- 
armed collector. Three-phase current at 440 volts and 
30 cycles is drawn from the wires by this collector and 
passed along three trolley wires, which are stretched between 
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position. "These three cables form essentially three inde. 
pendent overhead travelling cranes, with a span of 500ft. 
and a travel across the ship of about 100ft. Each end 
carriage is propelled through worm gearing by a 10-h.p. 
three-phase totally enclosed motor. The method of control 
of these motors will appear presently. i 
Along each cable travels a telpher of “load carriage " 
propelled by a 35-h.p. three-phase totally enclosed motor 
The method of propulsion is by means of two light steel 
driving ropes attached to the end carriages, and therefore 
always maintained parallel with and in the same position 
relative to the main cable, one on each side. Tha driving 
ropes are given a turn or two round a pair of grooved 
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Plan and Elevatien, showing Details of Electric Cableway. 


the corresponding shore end girder and its fellow at the 
river end. These three trolley wires have, therefore, a span 
of 500ft, and are not supported at any intermediate point. 
Springs are inserted at the points of attachment at each end, 
by means of which the tension in the trolley wires is main- 
tained constant. This tension is so adjusted that the trolley 
wires hang in curves approximately parallel to the curve 
along which the load carriage moves. The three wires are 
spaced out one above the other on one side of the load 
carriage, which is provided with a three-armed collector. 
This collector delivers current for the load carriage motor 
and to the two-way starting switch mentioned above. 
Whenever this starting switch is in either working position, 


re Google 


< 


FA 


THE ELECTRICAL ENGINEER, JUNE 8, 1906 


805 


the three arms of a second collector on the other side of 
the load carriage are energised and deliver current to three 
trolley wires stretched from end to end of the cableway in 
a precisely similar manner to the other three. These wires 
commanicate direct at either end to the motors on the end 
carriage. 

The performance of the cableway has fully come up to 
the expectations of its designers, It has enabled the 
work to proceed at a rate never before approached in 
Messrs. Palmer's yard, while the expenditure of energy per 
ton of material built into the ship has come out below 
2j units. The control of the end carriages from the load 
carriage has proved entirely feasible ; provision has been 
made for correcting any accumulated obliquity of each 
main cable due to unequal motions of its end carriage. It 
has been found in practice that no trouble arises from 
this canse. H.M. battleship " Lord Nelson” has been built 
under this cableway. A second cableway, similar in all but 
a few details to the first, but equipped with four instead of 
three cables, and covering the berths of two ships instead 
of one, is being erected in the adjoining space. 

Of the electrical equipment, the motors and controllers 


were supplied by the Lancashire Dynamo and Motor Com- 


pany, of Manchester, the motors were made by themselves, 
and the controllers were of British Thomson-Houston 
manufacture. The two-way starting switches and foses 
were made and supplied by Messrs J. H. Holmes and Co, 
Newcastle, Messrs. Thompson and Wilson, consulting 
engineers, Edinburgh, were responsible for the design of 
the electric equipment. 


HUDDERSFIELD CORPORATION ELECTRICITY 
SUPPLY DEPARTMENT. 


The Huddersfield Corporation in 1890 obtained an elec- 
trie lighting provisional order, and the supply was com- 
menced in 1893 from a small plant having & capacity of 
250 kw. As the demand has increased the works have 
been extended and additional generating plant installed, 
bringing up the capacity of the plant to 3,140 kw. The 
progress of the department is shown by the following 
figures : 


Lamps Units Oapital 
Year. Consumers, sennnsted: sold, aada. 
1895 ....- 112 ....- 9515- nmam 43,224 ..... £56,975 
1898 ..... 806 .... 54154 .... 595 574 .—... 95495 
1905 ... 1,888 .... 132,582 ...- 1,559,950 .. 175,507 
1€05 .... 2245 .... 157,572 .... 1,685,607 ...... 176,259 
The area of the district covered by the electric lighting 


following lengths have been laid: high-tension mains, 
55 miles 405 yards ; low-tension mains, 40 miles 53 yards. 
The high-tension mains are concentric, insulated with paper, 
lead-covered and armoured, the outer conductor being 
earthed. The low-tension mains consists mainly of single 
cables laid solid in troughing. 

The generating station is situated in St, Andrew’s-road, 
about 1,000 yards from the centre of the town. The 
ateam-raising plant installed consists of six Babcock and 
Wilcox boilers, hand fired, with forced draught, and 11 
Lancashire boilers 30ft. by 8ft, fitted with Proctor’s 
mechanical stokers. The fuel (fine slack) is delivered from 
the coal stores to the boilers by elevators. The boilers are 
working at a pressure of 160lb. per square inch, Green's 
economisers being used for heating the feed water, 


Lancashire Boilers and Mechanica! Stokers at Huddersfield, 


The generating plant consists of one 140-kw. set, one 
250-kw. set, and one 300-kw. set, made by the Brush Elec- 
trical Engineering Company, of Loughborough ; one 550-kw. 
seb and one 700 kw, set, supplied by Messrs. S. Z Ferranti 
Limited, of Hollinwood ; and two 700 kw. sets supplied by 
Messrs. Siemens Bros and Co., of Woolwich ; the triple- 
expansion engines being manufactured by Messrs. J. and H. 
McLaren, of Leeds. The condensing plants, two surface and 


| one jet, are separated from the main generating plante, The 


alternators are separately excited by dynamos attached to 
each set. 

The switehboard is situated in the centre of the engine- 
room, and was supplied by Messrs. S. Z de Ferranti 
Limited, and is a multicellular-type board arranged for 
controlling 10 alternators and 18 outgoing circuits. 


Huddersfield Electricity Works. | 


orders, including Huddersfield, Longwood, Linth walte, and 
Golear, is 14,767 acres, and the population 111,187. 

The system of supply is single-phase alternating current 
generated at a pressure of 2,000 volts, and is distributed 
from 54 sub-stations by low-pressure mains ab & pressure 
of 200 and 100 volts. The mains have been extended 


practically throughout the whole of the area, and the | 


The Engine Room, Huddersfield. 


The price charged for lighting was, from 1893 to the 
middle of 1898, 6d. per unit less discounts ; from the last 
half of 1898 to the firsb half of 1905, 44d. per unit less 
discounts. The charge is now 4d. per unit, less discounts 
according to consumption. "The charge for power is 1d. 
less discounts, providing consumers will guarantee to use 
the motors ab half load for six hours per day. The motors 
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connected equal about 220, having a total capacity of about 
750 h.p. | 

The present engineer, Mr. A. B. Mountain, who is the 
chairman of the Leeds Section of the Institution of Elec- 


trical Engineers, constructed the original works and has been 


responsible for all extensions. 


RARE EARTHS AND ELECTRIC ILLUMINANTS.* 
BY MURRAY C, BEEBE, 


As scientists and engineers have come to a realisation of 
the inefficiency of existing methods of illumination, the 
problem of improving upon these inefficient methods has 
received considerable attention. While the element carbon 
has heretofore been almost exclusively used commercially 
in both arc and incandescent lamps, the rare earth oxides, 
so-called, have recently been found to possess desirable 


. properties for use as illuminants. 


You are already familiar with the work of Auer von 
Welsbach in producing gas mantles of thoria and ceria. 
To use the rare earths in electric illuminants was a 
logical step. However, the problem presented difficulties 
not encountered in the production of a serviceable gas 
mantle. We should remember that an electric illuminant, 
to be an improvement over the Edison or carbon-filament 
lamp in the matter of efficiency, must be capable of with- 
standing a higher temperature than the carbon filament for 
a length of time sufficient to make it commercially attractive. 
One might at first suppose that it would be difficult to 
improve upon the carbon filament In the matter of efficiency, 
or the ability of the filament to operate commercially at a 
very high temperature, since the carbon is practically 
infusible while the rare earths are fusible in a carbon arc. 
Carbon, howéver,.slowly vaporises.at the temperature at 
which it operates in the incandescent lamp, and, finally, 
after 400 to 600 hours, has depreciated in light-giving 
power to such an extent that it is an economy to replace 
it. Io is the vaporising properties rather than the melting 
points of the materials with which we are concerned in this 
problem. It has long been known that substances which 
are commonly regarded as insulators, such as glass and 
porcelain, become quite good conductors of electricity at 
higher temperatures. | 

Prof. Buff, in 1854, read a paper “On the Conductivity 
of Heated Glass for Electricity,” and Faraday's “Researches” 
give a number of examples of such conductors.  Jablochkoft 
attempted to use refractory materials, such as lime, to 
separate and insulate the carbon electrodes of his 
Jablochkoff candle. He soon found that these supposed 
insulators in reality became conductors, and emitted light 
by virtue of the current passing through them from one 
electrode to another. He even designed terminals with 
which to carry the current of electricity to the lime 
conductor, with the idea of making a lamp based upon 
this principle. It is probably safe to say that had it 
been possible to produce electricity as cheaply then as 


now, lamps of the Nernst type would have been known 


. commercially much sooner than they were, for Jablochkoff’s 


persistent attempts at commercial exploitation were bafiled 


largely by the undeveloped state of electrical engineering. 


That the rare earth oxides are exceedingly refractory and 
do not readily vaporise at a high temperature makes the 
Welsbach mantle possible; that some of these oxides will 
conduct electricity when hot makes the Nernst lamp possible. 
Of all the oxides which conduct electricity. but few are 


. refractory enough for an efficient filameat or glower. Ib 


" was in determining the most desirable of these and in 


fixing the best proportions to use that Nernst did his 


greatest work in the development of the Nernst lamp. 


Ordinary red iron oxide, when formed into filaments and 
baked, will conduct electricity at ordinary temperatures, 
but such filaments do not withstand sufficiently high 
temperatures to be used as light sources. J 
thoria, on the other hand, withstand exceedingly high 


temperatures, but these conduct electricity only with great 


difficulty. In general, mixtures of two or more oxides 
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Magnesia and 


| silica are removed by this operation. - 


fusing point of the mixture is lower than that of either 
oxide alone. It seems that the vaporising point 1s not 
necessarily lowered, judging from the fact that thoria and 
the small amount of ceria used in a Welsbach mantle form 
quite a stable mixture, or possibly a chemical combination, 
while ceria alone or uncombined has a rather marked 
tendency to vaporise. | 

It would be a long story to take up the various properties 
of all the rare earth oxides and the possible combinations 
with one or more of the others, A mixture which is used 
largely in lamps of the Nernst type is composed of 85 per 
cent. zirconium oxide to 15 per cent. of yttria earths. 
Zirconium is not properly classified among the rare earths, 
though it is customary to do so. The term “yttria earths,” 
as used here, means in reality a mixture of many oxides 
occurring together in certain minerals and closely allied in 
physical and chemical properties. Zirconia was used in 
comparatively large quantities for the first Welsbach 
mantles, and hence considerable attention had been given 
to various methods of producing it for such use. While 
many of the experimental glowers were made from zirconia 
bought from chemical supply houses, it was impossible to 
obtain uniform results from such material. Good zircon 
ore, which is a zirconium silicate, occurs In abundance in 
Henderson County, North Carolina, and this ore contains 
about 60 per cent. of zirconium as oxide. By treating 
this ore in the following manner quite uniform result are 
possible. 

The ore is ground very fine in a ball mill and mixed 
with twice its weight of crude acid potassium flaoride. 
This is placed in an ordinary graphite crucible and heated 
slowly until thoroughly fused, and the ore is completely 
dissolved. The fused mass is then ground and dissolved in 
hot water containing a quantity of crude hydrofluoric acid 
equal to about. one-tenth the weight of the fused mass. 
The silica remains undissolved as potassium silico-flaoride 
(K,SiF),), and the potassium zirconium fluoride (K,Z: Fi.) 
is drained off while boiling hot Into a silver-lined vessel, 
Upon cooling, the filtrate develops crystals of potassium 
zirconium flaoride, and, doubtless, small quantities of other 
elements in similar crystalline form. Iron and many other 
impurities which are present in the ore, or have been intro- 
duced by the use of the crude reagents, remain in the liquor 
which is drained from the crystals. The crystallising 
process may be much hastened by artificial cooling. Rinsing 
the crystals with cold water is likewise beneficial in remov- 
ing all of the mother-liquor. The crystals are gathered 
and fused in a platinum dish. By this means any silica 
present seems to be vaporised, and other impurities, like 
titanium, are made insoluble. The fused mass is ground 
and dissolved in hot water, and crystallised as before, A 
few of the first crystals are removed, or, instead, alcohol 
may be added to the solution until a small amount of 
erystalline precipitate 1s formed. These first crystals con- 
tain much of the undesirable impurities. They are, there- 
fore, removed and the crystallising process is continued. The 
pure crystals are then dissolved in hot water, and the solution 
is made rather acid by the addition of pure hydrofluoric acid. 
Ammonia is now carefully added to the hot solution until 
a small amount of precipitate is formed. If the solution of 
the crystals has been made acid, the addition of ammonia, 
even until alkaline, will precipitate iron and some other 
foreign metals, but wlil leave the zirconia in solution until 
it is cooled and diluted. This method was found to be 
an exceedingly simple one for removing iron from zirconia, 
which by other methods is a troublesome operation. The 
hot filtrate, after removing the precipitate of iron, is dropped 
directly into a cold ammonia solution, which at once pre- 
cipitates zirconia as a hydroxide. Up to this stage of the 
process it has been necessary to use vessels and utensils 
not affected by -hydroflaoric acid. The last precipitation 
may be made in glass or wooden receptacles. The pre- 
cipitate is washed several times by decantation, and then 
pressed out on suction filters, and, after a thorough drying 
by heat, is powdered and sifted through fine bolting cloth, 
and is then ignited in a platinum dish with a very gradually 
increasing temperature and with constant stirring. The 
ignition process requires several hours, or sometimes days, 
the final temperature being a good red heat. Traces of 


The physical condition of the precipitate is dependent to 
a great extent upon the amount of hydrcfluoric acid in 
excess. When precipitated from an almost neutral solu- 
tion, the precipitate dries into hard pieces translucent in 
appearance, and which are difficult to pulverise, With 
the greater excess of acid the material dries in lumps 
resembling starch, in which condition it is much more suited 
to our purpose. The zirconium made by this process seems 
to be reasonably pure. Special precautions must be taken 
to keep out dirt, and to that end it has been found advan- 
tageous to purify the air admitted to the rooms where the 
glower materials are prepared, by passing it through a 
water spray. 
and though a trace of silica improves the efficiency and 
seems to diminish tho initial depreciation of candle-power 
of a glower, it is a dangerous element to have present, for 
slightly more than a trace will cause a rapid change in 
potential difference at the glower terminals, besides causing 
a lack of uniformity in the behaviour of the glowers of 
one batch, due to the fact that the silica becomes unevenly 
distributed among the glowers by vaporisation and con- 
densation occurring in roasting process, which will be 
described later. 
... Although the purest materials make the best glowers for 
direct current, it cannot be said that an absolutely pure 


zirconia is desirable for alternating-current glowers; in 


fact, it seems that good alternating-current glowers require 
the presence of certain impurities, though in small amounts. 
Silica is particularly undesirable in direct-current glowers. 
In general, a glower which operates well on direct current, 
showing almost no change in potential difference, will show 
& greater change when operated upon an alternating- 
current circuit. The purity of the zirconia may be coa- 
trolled to some extent by the number of times the material 
is crystallised during the purifying process, though each 
operation is attended with some loss of material. Physical 
properties are quite as important as chemical properties, 
and the procedure above described was evolved to give 
proper physical as well as chemical properties to the 
material After all, the real test for the glower material 
lies in its ability to make good glowers. Test glowers 
have been made from hundreds of lots of zirconia, and 
these, together with careful chemieal records of each lot, 
have been the guide in developing the chemical process 
necessary for the production of good glowers. For direct- 
current glowers a crystallising process is also considerably 
used, but from a solution of zirconia in hot dilute hydro- 
ehlorie acid. After two or three such crystallisations it is 
necessary to precipitate from a hydrochloric acid solution, 
a8 in the first process, to get the material into proper 
physical shape. 

As to the yttria used, this is principally obtained from 
the minerals gadolinite or yttrialite. Gadolinite is found 
in Norway and Sweden, and also in Llano County, Texas. 
The Texas deposit seems to be confiaed in a very small 
district, and there 1s every evidence that it is the result of 
a volcanic eruption. It is found in crystalline form asso- 
elated with yttrialite, cyrtolite, fergusonite, rowlandite, 
allanite, thorogumite, and other minerals, The ores from 
the Llano County district are radioactive, and the presence 
of a pocket in the surrounding quartz and feldspar is 
generally indicated by bluish discolorations radiating from 
the pocket through some distance into the surrounding 
matrix. It is also claimed that the ores, particularly the 
thorogumite, contain small quantities of confined helium 
gas. Gadolinite contains, roughly, 42 to 45 per cent. of 
yttria earths, 23 per cent. of silica, 15 per cent. iron as 
oxide, and 9 to 12 per cent. of beryllia. Yotrialite con- 
tains 43 to 47 per cent. yttria earths, 30 per cent. silica, 
5 to 6 percent, ceria, didymis», and lanthan, as well as 
small percentages of urania, Fergusonite contains 52 to 
42 per cent. yttria earths and 32 to 46 per cent. columbic 
oxide, Rowlandite contains 47 to 62 per cent. yotria 
earths, 26 per cent. silica, and small p»rcentages of iron 
and magnesia, Allanite contains 20 per cent. ceria and 
didymia, with a small percentage of yttria earths and con- 
siderable percentages of iron, calcium, and aluminium. 
It is a comparatively simple matter to obtain and purify 
the yttria earths from gadolinite and yttrlalite so that 


they are suitable for glower making. About 1,000 grm. of 


ground ore are dissolved in crude aqua regla. 
is filtered off and the solution evaporated to dryness, 
repeating this operation several times or until all the 
silica is removed. The neutral solution is then diluted to 
several litres, and the addition of a hot solution of oxalic 
acid to the hot solution containing the earths brings down 
the rare earths as oxalates, leaving iron and other impurities 
in solution. 
water and ignited, and the crude yttria earths are dissolved 
in dilute hydrochloric acid, jast sufficient In amount to 
dissolve the oxide. 
solution, which is cold, crystals of potassium sulphate are 
added in excess. After standing 24 hours the cerium group 
has been quite thoroughly separated as double sulphates 
and the filtrate is then treated with ammonia to bring 
down the hydroxides of the rare earths, thus freeing them 


An absolutely pure zirconia is not required, 


The residue 


The oxalate is washed thoroughly with hot 


To the rather diluta and neutral 


of the great excess of potassium sulphate. The washed 


precipitate is dissolved in a quantity of pure hydrochloric 


acid, just sufficient to dissolve it, and treated with boiling 
oxalic acid solution as before. This brings down the rare 
earth oxalates in sufficiently pure form. The oxalates are 
thoroughly washed with hot water and ignited, and any 


remaining potassium is separated from the ignited oxides 


by washing upon a filter with hot water. With the ybtria, 
as well as the zirconia, physical properties are important, 
and the oxalate method gives an exceedingly fine precipi- 
tate which requires no mechanical treatment. —— 
Experiments indicate that the yttria earths of the 


greatest atomic weights give the most satisfactory results 
in glowers. 
Owing, however, to the great difficulty of separating the 
yttria earths from each other, which is possible at present 


In other words, ytterbia is better than yttria. 


only by laborious fractionation processes, entailing great 


losses, not much has been done commercially toward using 
the higher atomic weight yttria earths beyond selecting 


ores which are rich in these earths. The Llano County ores 
seem to be superior in this respect to the foreign ores, the 


atomic weights being from yttrialite 115, rowlandite 107, 
fergusonite 103, and gadolinite 100, while the foreign ores 


may be as low as 90 or 92. The zirconia and yttria earths 


mixed in the proportions given above—namely, about 85 
and 15, or 90 and 10, and about 5 per cent. of starch or 


gum tragacanth—are thoroughly mixed and kneaded into 
a hard dough and squirted by pressure through a die of 
proper size, This string, as it may be called, is dried and 


then broken into suitable lengths, which are roasted to an 


intense white heat in a platinum box. The pieces are then 
ready to have terminals placed upon them. A Nernst 
terminal is made by winding stranded platinum wire 
about the end of the stick of material and pasting over 
with a paste composed of ground glowers and zirconium 
chloride, thus forming a hard cement. The Haoks terminal 
has the platinum embedded in the glower material, the 
operation being carried on by the aid of an electric arc in 
which the glower material is fused. — . 

It appears from extended tests that, with the zirconia 
and yttria mixtures, the Nernst terminal is not at all 
satisfactory for operation upon alternating-current circuits, 
considered commercially ; and, likewise, the embedded 
terminal is equally unsatisfactory for operation upon 
direct -current circuits, It appears that for operation 
upon direct current that the oxygen liberated at the 
positive terminal must have free outlet from the terminal. 
Upon alternating current the reverse’ seems to be true; 
this statement being based in part upon the fact that the 
Nernst terminal operates more satisfactorily upon alter- 
nating current if itis carefully painted over a great number 
of times with a special glazə3 which covers the platinum 
wire entirely over with a dense non-porous coating. It 
appears certain that the mode of condacting the current 
is partly electrolytic in character. The spacific resistance 
varies with the relative proportions of the constituents. In 
order to obtain glowers of the same specific resistance 
when using yttria earths of high atomic weights as when 
low atomic weight earths are used, it is necessary to have 
the presence of the higher atomic weight materials in pro- 
portion to the atomic weights. 

The acompanying curves (Fig. 1) showing the relation of 
starting temperature to percentage composition, are Instruc- 
tive in this connection, Ordinates to these curves represent 
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temperature in degrees C., while the abscissæ show the 
varying proportions of yttria earths in the composition. It 
will be noticed that there is a well-defined composition of 
maximum corductivity in each case, this maximum occurring 
at the higher percentage of yttria earths in the case of those 
glowers in which the earths of higher atomic weights are 
used. Also there is a distinct advantage in the use of the 
higher atomic weight yttria earths, in that the lowest 
starting temperature is obtained by the use of yttria earths 
of the higher atomic weights. Tests have also shown that 
at equal efficiencies, measured in watts per candle-power, 
the glowers made with the higher atomic weight yttria 
earths also have correspondingly longer life. Upon direct- 
current circuits the positive end of the glower generally 
runs much hotter than the negative end, and a black dis- 
coloration appears at the negative end, especially if 
impurities are present. In fact, this is one of the most 
certain indications of the presence of an impurity, 
especially silica. A glower operated in vacuum soon 
destroys the vacuum, probably due to oxygen gas liberated 
by electrolytic action. That all the current is carried 
by electrolytic means seems incredible, for the current 
carried per square unit of cross-section is far greater 
than can easily be accounted for by our usual con- 
ceptions of electrolytic laws. For example, upon direct 
current and calculated by electro-chemical equivalents the 
entire glower would be decomposed into its constituent 
elements in a very few minutes. Doubtless electrolytic 
decomposition and recombination do take place to a con- 
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siderable extent, but is it possible to account for the entire 
transport of current in this way? The assumption that the 
current is all carried in this way seems unnecessary in view 
of what is known of the power of highly incandescent 
bodies to lonise air to render it conducting. The alr in the 
neighbourhood of a glower is conducting, and to such an 
extent that the leakage currents from glower to heater had 
to be reckoned with early in the experimental work, and 
the difficulty was obviated by the use of a double-pole 


cut-out which disconnected the heaters completely from 


electrical connection with the remainder of the lamp after 
the glower ‘started. 

In connection with these speculations as to the real nature 
of the process by which the current traverses the glower, 
it is a fact that glowers which have operated for even a 
short time upon direct current will, when the current 
strength is diminished sufficiently to maintain the glower 
at only a good red heat, explode with considerable violence. 
The ionisation of the surrounding air at low temperatures 
is insufficient to conduct the current. The means of con- 
ducting the current then being largely electrolytic in 
character, the combination of the products of electrolytic 
decomposition cannot so readily take place, since the ions 
cannot so readily diffuse at the lower temperature to 
recombine, and consequently disruption occurs. The 
suggestion that has so often been made—namely, that the 
current be reversed in direction at intervals, as, for instance, 
every time the lamp is started—is altogether impracticable 


for the reason that a glower once operated upon direct 
current must never have its poles reversed, for a reversal 
means almost instant disruption. The potential difference 
across the terminals of the glower immediately after such a 
reversal is much lower, indicating something analogous to 
polarisation effects as we know them in aqueous elec- 
trolytes, 

In general with the Nernst terminal, the potential differ- 
ence across the glower at the normal current value is the 
same with alternating or direct current. With the Hanks 
terminal, or embedded type, the potential difference with 
direct current may be as much as 20 volts lower. The life 
of the alternating-current glowers is almost directly propor: 
tional to the frequency at the commercial frequencies from 
25 to 133 cycles per second, again suggesting electrolytic 
conductivity—at least, in part. Some tests are now being 
made to determine the behaviour of such glowers when 
operated at much higher frequencies. It would seem that 
electrolytic decomposition should almost, if not entirely, dis- 
appear at the higher frequencies, in which case there is the 
possibility of satisfactorily operating the glowers In vacuum, 
resultiog in a decidedly better efficiency, perhaps twice what 
is now attained in the Nernst lamp. Operated in vacuum, 
a blue aurors, or luminous haze, surrounds the glower 
operated either upon direct or alternating current, and thia 
has been thought to be due in some way to (zirconium or 
yttrium) recombining with the slight amount of oxygen 
liberated. This idea seems plausible from the fact that 
objects such as wire or glass near the glower basome coated 
with a white deposit of the glower oxides in a com- 
paratively short time, and the resistance of the glower 
increases rapidly. It would seem that oxygen necessarily 
plays a part in conducting the current, for a glower in an 
atmosphere of bydrogen or nitrogen behaves similarly to 
the one operated in vacuum. In carbon monoxide or dioxide 
the glower exhibits the same characteristics as in air. The 
glower operated in vacuum exhibits a peculiar sluggishness 
in responding to changes in voltage at its terminals, The 
small glowers, up to 0'5 ampere, are made solid in eross- 
section, the larger ones are generally made tubular, and, in 
fact, one-ampere glowers must be made so. The reason 
for thie is not that greater efficiency is sought by increasing 
the ratio of surface to volume (which is, of course, a fallacy), 
but inasmuch as the glower possesses a decided negative 
temperatura coefficient with respect to electrical conduc- 
tivity, the centre of a large solid glower would become 
molten before the outside surface reached an efficient 


temperature, the centre being the better conductor. 


Glowers which have been greatly overrun often exhibit 
this truth by the appearance of a nodule of molten material 
which has spurted out to the surface. The decided nega- 
tive temperature coefficient is well illustrated by the fact 
that a thin flat strip of the glower material, provided with 
the proper terminals, will conduet current along one edge 
while the remaining parts are comparatively cool and non- 
conducting. A commercial glower must operate at a high 
temperature in order to ba efficient. Nernst glowers 
operate at about 2,500deg. C, it is supposed from deter- 
minations made by photometrie means, and at about twice 
the efficleney of a carbon incandescent lamp. The spectrum 
of a glower la a continuous one, and no evidences of 
selective emission are noted in any particular region of the 
visible spectrom. 

Daring the life of the glower, which averages about 
800 hours under normal conditions of manufacture and 
voltage regulation, a depreciation of candle power takes 
place, due to a number of causes. In the first place, all 
oxides of the rare earths do depreciate rather rapidly in 
light intensity per unit of surface at any given temperature. 
This is true whether heated by gas or electricity, and a 
platinum plate coated on one side with rare earths and 
heated from the rear by an oxyhydrogen fiame behaves 
similarly. It is an inherent property of these oxides, and 
a depreciation of 10 or 20 per cent. may occur during the 
first hour. There is then a slow diminution of intensity 
of light, also inherent, and seemingly accompanying the 
tendency of the glower to change from an amorphous to 
a crystalline structure. Arise of potential difference across 
the glower terminals is usual, though it is possible to coun: 
teract this tendency, at least, in part. The effect of a rise 


In potential difference, obviously, is to diminish the intensity 
of light by permitting less current to traverse the glower 
running on a constant-potential circuit. With carbon 
incandescent lamps the useful life or “smashing point” 
is considered to be that number of lamp hours daring 
which the candle-power decreases 20 per cent. from the 
initial candle-power. Nernst lamps are similarly rated, 
counting as initial candle-power that measured after the 
Initial decrease above mentioned. Another cause of the 
depreciation in candle-power is blackening of the enclosing 
glassware and reflecting surfaces. In this connection the 
blackening is due largely to platinum which has been 
vaporised and deposited upon these surfaces. It has been 
found that the purest platinum is far better than that con- 
talning iridium or others of the platinum group, since pure 
platinum vaporises much more slowly than alloys with 
these other metals. 'To produce uniform chemicals and 
glowers in which the tendency to depreciate in light 
intensity and to increase in potential difference shall be a 
minimum makes the problem intricate and fascinating, and 
still worthy of much study and investigation, 

Curiously enough, not the least of the problems to be 
solved in the development of the Nernst lamp was to over- 
come the tendency of porcelains to conduct electricity, the 
very property which in the case of the rare earths made 
such a lamp as the Nernst possible. A heater is necessary 
to start the glower. The heater is made by winding fine 
platinum wire upoa a porcelain tube. It was necessary to 
‘produce a suitable porcelain which would withstand the 
high temperature required and, at the same time, not 
conduct electricity. A porcelain composed of kaolin, 
alumina, and silica is sufficiently refractory and porous 
to withstand the heat, and is an almost perfect non-con- 
ductor at high temperature. The porcelain piece upon 
which the glowers and heaters are mounted is also of the 
same composition. Another form of heater, used more 
abroad than in this country, is helical in shape, and the 
glower is mounted in its axis. This is made of pure kaolin, 
and after squirting into tubes about .a millimetre in 
diameter, winding with fine platinum wire and covering 
over the wire with paste, the small tube is bent into a 
helix upon a mandrel, a pointed blow-pipe flame playing 
upon the kaolin tube at the point where it bends on to the 
mandrel. | 

As to the possibilities of self-starting filaments, many 
oxides will conduct at room temperature. A mixture of 
iron and tin oxides, about 70 iron to 30 tin, will start 
without preliminary heating and withstand rather a high 
temperature. There are many other similar combinations ; 


likewise other possibilities exist, such as carbides, silicides, 


and borides, operated either in vacuum or gases. A Nernst 
glower may be made to conduct the current at low tem- 
peratures by running it for a short tlme in a rarefied 
atmosphere containing a carbon gas. If to a globe in 
which a glower is operating in a good vacuum an amount 
‘of hydrocarbon gas is admitted sufficient to lower the 
vacuum even less than a millimetre, the potential difference 
across the terminals of the glower will decrease rather 
rapidly, and in the interval of a few minutes, or even 
seconds, and the glower will have become a conductor 
when cold, or, in other words, self-starting. 

The following experiment was tried: A glower was 
mounted in a glass bulb and in the axis of a carbon filament 
of helical shape. The bulb was well exhausted and sealed 
off. The carbon filament was used four or five times to 
start the glower, alternating current being employed. After 
the glower had run a few hours it was noted that it was 
changing colour at its terminals. The dark discoloration 
gradually crept toward the middle, and after about 24 
hours the glower could be started without preliminary 
heating. Apparently enough of the carbon filament 
was oxidised during the short time it was in use to 
give a slight quantity of free carbon monoxide in the bulb, 
the source of oxygen being the glower itself. [vis uncertain 
whether this gas was effective in reducing some of the 
glower material to its metallic form, or whether a con- 
ducting carbide was formed by the action of the carbon 
gas upon the glower materials, The former explanation 
seems preferable, for the reason that it was noticed that the 
darkened portion at the negative end of direct-current 
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glowers is of higher conductivity than the glower proper, 
and it seems quite likely that this deposit is a metal separated 
out by electrolytic action. Metallic zirconium, for example, 
withstands very high temperatures in the open air without 
oxidising, and its melting and vaporising points where air 
is excluded must be very high. 

Many possibilities exist such as are suggested by the 
above experiments, and many of them have been tried. 
Boron carbide, for example, withstands very high tempera- 
tures and is a conductor while cold, though it seems to 
vaporise somewhat too rapidly—at least, this is the case 
with samples tried, which probably were not very pure. 
A Nernst glower, as well as those composed of thoria, 
magnesia, and almost any of tho refractory oxides, may be 
made conducting by treatment with a hydrocarbon gas, 
Sodium and potassium vapours also effect a reduction to 
the self-starting condition, though not generally so readily 
as carbon, 

There is a broad field still open and much that is not 
known of the properties of the rare metals. Oftener than 
not the supposedly pure metal is Impure, and the properties 
generally ascribed to 1t are in reality those of its carbide or 
other little known combination. Note the difference In pro- 
perties of pure iron and iron containing even less than 1 per 
cent. of carbon. Is it nota fact, then, that almost nothing 
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is known of the physical properties of the rare metals A 
good example of this point, and one bearing directly on our 
subject, is the recently developed tantalum lamp, the fila- 
ment of which is a fine thread of tantalum metal. Tantalum 
metal, until recently, was not known to possess properties 
which now make it a promising addition to electric illumi- 
nants. More or less experimental work has been done, 
particularly in Europe, in using the rare earths in electric 
arcs with the idea of obtaining better efficiency and more 
pleasing light. Arc lamps have even been tried with elec- 
trodes composed entirely of the rare earth oxides, though 
at the present time the greatest advances in are lighting 
are being made along the lines of introducing such elements 
as boron and titanium into the electrodes. 

In conclusion, your attention is directed to a set of 
curves (Fig. 2) which has been plotted to show the relation 
between the temperature and the energy radiated in the 
various wave-lengths of light for incandescent black bodies, 
Various temperatures are assumed, and curves calculated, 
showing the energy radiated at each wave-length, The 
visible spectrum is defined by the vertical broken lines 
marked red and blue. The exceedingly small proportion 
of the total energy which is radiated within the limit of 
the visible spectrum even at a temperature as high as 
8,800deg. C. is startling enough. We are, apparently, at 
the present only on the border of the possibilities, 
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THE GREENWICH OBSERVATORY. 


The Astronomer Royal in his recent report has called 
attention to the grave menace which the London County 
Council’s new generating station offers to the continued 
efficiency of the observatory at Greenwich. The complaints 
of interference even with the small amount of plant yet at 
work are substantiated by Prof. Turner in a letter addressed 
to the Times on Saturday last. The grounds of complaint 
fall under three different headings. Firstly, it is stated that 
the tall chimneys of the station obscure a certain portion of 
the northern horizon and interfere with the meridional 
observation of the stars. Secondly, the heated air rising 
from the station is said to affect the accuracy of the same 
observation. The third, and perhaps the moat serious, 
objection is based on the vibrations caused by the running 
machinery, which are said to disturb the surfaces of the 
artificial horizons used in the observatory. These consist 
of surfaces of mercury which give true horizontal planes. 
Vibration of this affects the reflecting surfaces used in the 
process of observing the movements of the heavenly 
bodies. The Astronomer Royal has complained of 
these disturbances to the London County Council, 
and has received the formal reply that the Council 
"ig unable to acknowledge any liability ln regard to the 
effect upon the observatory of the working of the station.” 
The interference between these two undertakings may be 
somewhat exaggerated, and we hope that the vibration 
caused in the observatory by engines working half a mile 
away will be found not so serious as is now supposed. We 
feel sure that no such interference was expected by the 
Astronomer Royal or he would have ralsed an objection 
to the scheme of the County Council when first con- 
ceived, and when an alteration in site would not have 
matter. Some device should 
be possible for shielding these artificial horizons 
against vibration which would enable observations to be 
continued. The matter requires to be regarded from the 
same points of view as were considered when the Kew 
Observatory was threatened with interference by the stray 
magnetic fields from the London United Tramways. In 
that case there was a great outcry against the interruption 
of the records of the earth’s magnetic field which had been 
carried on at Kew for so many years. It was felt, how- 
ever, that even this had to give place to the demand of 
the people living in the vicinity of Kew for cheaper 
travelling facilities. The observatory accordingly re- 
organised its magnetic department in a new position 
in Scotland, where there is no probability of elec- 
trical interference in the future. Without a doubt 
the case of the Greenwich Observatory appeals more 
to the practical man than did the magnetic observations 
carried on at Kew. The Greenwich Observatory as a time 
distributor is a sine quá non in the shipping world, and, due 
to the careful work of centuries, it has become the standard 
time centre of the world. We cannot follow some of our 
daily contemporaries, however, when thsy state that the 
Greenwich Observatory is doomed because of interference 
from the tramway station, The majority of its work 
could be just as effectively carried on were some few 
departments moved to another place where absolute 
security against vibration could be depended upon. 
The conclusion of the matter from an observatory point of 
view is that a large city is not the correct site from which 
to carry on researches, as, quite apart from any interference 
from the tramway station, the London smoke has for years 
been an increasing impediment in the researches at Green- 
wich. The same applies to one or two other educational 
observatories within the London area, the efficacy of which 
has been materially reduced by the atmosphere inseparably 


connected with a large city. Assuming, for instance, that 
the Astronomer Royal, with the support of the Admiralty, 
were able to close down the station at Greenwich and 
render useless the large capital sum expended on the 
same, it would not be many years before some other 
iodustry started in the same district would cause similar 
trouble. In this case electricity is both the prime cause 
of the trouble and also can be made the means of 
nullifying the same. It has for years now been the agent 
by which Greenwich time has been distributed throughout 
the kingdom. Should the efforts of both parties be 
ineffectual (as we hope will not be the case) to overcome 
the present difficulties, it will ba easy to transmit standard 
time to Greenwich for distribution as at present. 


THE LONDON COUNTY COUNCIL TRAMWAY 
GENERATING STATION AT GREENWICH. 


The following shows the impression of the new electricity 
station recently opened at Greenwich created in the mind 
of a civil engineer who attended the opening ceremony. 
We propose to describe the station in detail ia the near 
fature, Oar friend’s impressions read as follows : 


The new electricity generating station at Greenwich is 
certainljy—even now in its unfinished state—a very fine 
and commodious building for the purpose intended, and it 
makes itself known not only in its immediate neighbour- 
hood, but much further afield, by reason of the altitude 
to which the buildings ascend and the possession of chimneys 
250ft. high and 14fv, in internal diameter. These chimneys 
are not ugly—in fact, we think them rather pleasing, for 
chimneys—but we heard (we cannot vouch for it as a fact) 
that their geographical position on this earth is perilously 
near to the Greenwich meridian line, and that at times it 
may be possible they may cause the sedate astronomers at 
Greenwich Observatory to keep a watch on their tempers. 
In point of size, mechanical adjancts, electrical adjancts, 
turn out of electricity, consumption of coal, general upkeep, 
and primary cost, this station, when fully completed, will 
probably be ahead of any other in existence, so our friends 
in America must lock to their laurels in that direction, 
and they are declared by people who ought to know to be 
the most up to date—always a good and telling phrase 
to use when nothing better is ready at hand—and efficient 
to be found anywhere else, We are going ahead and not 
taking a back seat in some things which the people want 
and must ba provided with. 

The new station now is for the purpose of supplying 
electricity for the propulsion of tramcars in South London— 
lucky southerners—but eventually it will serve to supply 
not only the necessary energy for the tramway system at 
present owned by the London County Council, but also any 
extension of that system which may be made in the near 
future, so that should the demand arise it will be able to set 
in motion, and keep them going, some 2,000 cars. Its total 
cost will come to about £1,000,000. The general particulars 
of the machinery portion are as follows : The design for the 
complete station provides for elght steam generators and 
48 boilers, giving an electrical capacity of 54,000 kw. The 
engines in use now are of the reciprocating type, but it is 
proposed in the extension to use turbo-generators. The 
full power of the plant will oventually be equal to 
52,000 h.p., and current will be generated at about 6,600 volts 
pressure on the three-phase alternating system, and this 
will be transmitted to various sub-stations, where it could 
be reduced by means of rotary transformers to 550 volts 
pressare direct current, and thence transmitted to the 
various sections of tramways by distributing cables. The 
steam for the engine is raised in boilers of the five-drum 
Stirling Company’s type at à pressure of 200lb. per square 
inch. Chain grate stokers are provided, and the coal is 
delivered on to them in the most approved method by the 
coal handling and crushing appliances, the bucket conveyors 
having & capacity of 40 tons per hour. 

The present engine-room contains four very fine steam 
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generating sets of engines, each of 3,500 kw. capacity, by 
Messrs. John Musgrave and Sons, of Bolton, and are of the 
vertical-horlzontal type, Corliss valves being used. The 
high-pressure cylinders are 334in. and the low-pressure 
cylinders 66in. in diameter respectively. The engines run 
at 94 r.p.m. and work at 180:b. pressure. The proper 
complement of superheaters, condensers, water-softening 
apparatus, etc., are supplied, and everything seems to be 
done to make the Installation as perfect as possible. The 
generators are built by the Electric Construction Company, 
of Wolverhampton, and are all of the revolving field type, 
and deliver three-phase currents at 6,600 volts between 
phases at 25 complete cycles per second. The magnets are 
built up of laminated steel stampings, properly secured on 
the periphery of the flywheel, and the excitation is at 
125 volts. The main switchgear is mounted on two 
galleries furthest from the boilers, the oil switches being 
on the top gallery. The switchgear throughout is of the 
oil-break, remote control, electrically-operated type. The 
oll switches are mounted on brickwork compartments, and 
the whole arrangement 1s entirely fireproof, and this 
apparently may also be. said as to the whole building in 
which the machinery, etc., are placed. 

So far as regards the buildings themselves—boiler-house, 
engine-room, offices, switchboard galleries, workshop, etc.— 
the over-all measurement will be 475ft. long, 195fu. wide, 
and about 80ft. high. The construction of the super- 
structure is a steel framework, enclosed externally by 
brick walls dressed with Portland stone. Tbe whole— 
whether frum the interior or exterior—has a very spacious, 
and workmanlike appearance, and is evidently well built 
and “well found " in every respect. Ia addition to the 
buildings there is a pler capable cf accommodating ocean 
steamers holding up to 2,000 tons of coal, and about 1,000 
tons per day can be landed thereat. There is also a 
large bunker constructed of steel which will hold 2,000 tons 
of coal near the pier outside the building, placed there for 
purposes of quickly unloading ; this is in addition to the 
bunkers over the boiler-house, which will have a total 
capacity of 13,500 tons, and it is estimated that upwards 
of 150,000 tons of coal per annum will be consumed at the 
station. The steelwork was executed by Messrs J. West- 
wood and Co., Poplar ; chimneys and foundations by direct 
labour under the Council’s own supervision ; and the super- 
structure by Messrs. H. Lovatt, of London and Wolver- 
hampton. 

The. general arrangement of the buildings was designed 
by and carried out under the supervision of the Councils 
architect, Mr. W. E. Riley, with whom was associated for 
certain works Mr. Maurice Fitzmaurice, the Council's chief 
engineer, and the station was equipped under the super- 
vision of Mr. A. L. C. Fell, chief officer of tramways, and 
Mr. Rider, the tramways electrical engineer. All those 
gentlemen were duly thanked at the inauguration of the 
station and starting of the machinery In motion, and well 
they all deserved the thanks. The work was commenced 
in October, 1903, and although we cannot call the con- 
struction work carried out at lightning speed, still, under 
the circumstances affecting not only the building and 
equipment, but also the necessity of the case, not much 
time appears to have been lost in completing that portion 
now ready for service. 


PROPOSED ELECTRICAL TIME SERVICE FOR 
GLASGOW. 


The Glasgow Corporation have long had before them the 
question of an electrical time service, and in May last year 
a special sub-committee visited the Continent for the 
purpose of investigating the Normal Zit system of public 
time service adopted in Berlin and other cities with the 
object of furnishing correct or “standard” time, and also 
to make inquiries as to the systems in operation in other 
cities. After having visited Berlin, Brussels, Antwerp, 
Stettin, and other cities, the deputation prepared a report 
embodying the results of their investigations. Berlin was 
the first city visited. Sixteen years ago the Normal Zoit 
Company, Limited, was entrusted by the Municipality 


The publie clocks are placed either on special pillars or 
on the top of “ Urania towers.” The latter stand at cross- 
ings of streets, are 15ft. high, and the clock faces (usually 
two or three) are 13ft, from the ground. The sides of the 
tower (which takes up a pavement space of 34 square feet) 
are let out for advertising purposer, and £600 per annum 
is derived from this source. In addition, a barometer, 
: thermometer, hygrometer, plan of the city, addresses of the 
nearest police, fire,and ambulance stations are exhibited. 
Each clock dial is 2ft. in diameter, consists of a single plece 
of opal glass, protected with a sheet of plate glass, and is 
illuminated at night by five incandescent electric lamps, 
the lighting obtained in this way baing very effective. 
The clocks referred to are both wound and regulated from 
‘the central station. In the city and suburbs (population 
5,000,000) there are 70 pillar and Urania tower public 
clocks. | 

The largest department of this company's business is the 
hiring of electrically wound and regulated clocks to private 
subscribers, for use inside and outside dwelling-houses, 
shops, offices, warehouses, factories, etc. There are 5 000 
such clocks, and this service bas proved of inestimable 
value to all sections of the community. The company 
farnishes clocks wound and regulated from the central 
office, at à rental (varying with the siza) of 23. to 4s. per 
month for indoor and 5s. to 7s. per month for outdoor 
clocks, Turret clocks are purchased by the subsembsr, 
who pays the company from 63, to 153, per month for 
reguladng and keeping in crier, winding being charged 
extra. Where iv is desired to indicate the standard time 
thronghous the apartments of a hotel, publie building, or 
block of offices, one centrally regulated electro-mechanical 
movement is arranged to act as the master clock, and operates 
on à local circuit as many electrically-propelled dials as 
desired. The current for working isderived from accumulators 
charged once a week from the lighting mains. The yearly 
cost of charging a battery capable of operating 2,500 clock: 
ls £2 8:, belng at the power rate of 24. per unit. The 
wires connecting the clocks to the central station are in 
underground eab!es, and are rented from the Imperial Post 
Office Telephone Department at £3 123. per mile per annum. 
The clocks are connected by single wire, and as many as 
64 ran be operated on one circuit. 

The master clock which controls the entire system is 
wound daily, and regulated from the observatory. In 
addition, a ''atand-by" master clock is provided, and 
is automatically switched into circuit in the event of 
an interruption taking place in the principal clock. 
The functions of the master clock are (1) to transmit 


the currents at proper intervals for regulating and 


winding the subsidiary clocks, and (2) to operate 
the “reporting-back " apparatus already referred to. 
By the latter arrangement the condition of working of 
every subsidiary clock is indicated on a moving paper strip 
once during every four bours. The attendant can detect at 
 & glance errors or stoppages, thus obviating the necessity 

of policemen or citizens reporting the irregularities. It 
also leads to a saving of time in rectifying faults, and 
prevents inconvenience to the citizens by the delay which 
otherwise would be caused. Some advocates of electrically- 
propelled system of clocks look upon this arrangement as 
unnecessary on the score of expense, and consider it erring 
on the side of “over caution.” The Berlin authorities, 
however, after 16 years’ experience of the system, speak 


highly in its favour. Prof. Forster, late director of the 
Imperial Observatory, a well - known authority on 
chronology, lays special emphasis on the importance of 
the ‘‘reporting-back” system as being an essential feature 
of a municipal time service. 

The services at Antwerp, Bremen, and Stettin are worked 
by the same system, and beyond noting the fact that the 
results obtained are eminently satisfactory it is unnecessary 
to describe them further. The "Popp" clocks installed at 
Paris, which are controlled by compressed air, are dismissed 
as unsatisfactory. The investigations impressed upon the 
deputation the benefits.of the comprehensive and trust- 
worthy system. The sub-committee invited tenders, pro 
forma, from several makers of electric clocks, and five 
quotations were received. These tenders included four 
systems of Impulse clocks, to be actuated direct from 
central stations, the working of the clocks thus depending 
entirely on the continuity of the line circuit, as well as the 
central apparatus. 

The fifth scheme consists of self-contained street clocks, 
the mechanisms of which sre actuated by current derived 
from the street electric light mains ; they are also furnished 
with a stand-by battery, which is automatically brought 
into operation in the event of a stoppage of the electric 
current by accident or design. This system is more 
economically operated on a large scale. The scheme pro- 
posed includes (a) the provision of street clocks at 43 
points within the city, representing 91 dials; (5) connect- 
ing 32 existing turret clocks to the proposed clock system 
by means of a reporting-back arrangement for recording 
the working conditions of these clocks, as well as the pro- 
vision of a time indicator at each clock for synchronising 
purposes. The following approximate estimates are given 
as reasonable costs for constructing and maintaining the 
different schemes : 


System. Total cost of Annual 


installation, maintenance, 
£2,200 to £2,600 £400 to £560 


Impulse clocks 
Self contained 


9 Ore Dame © 40$ 6-950 6 t € 5-900 motoen 


electro-mechanical 


(Normal Zit) elceka mmes es-es om oas £4,900 £690 
Oonnecting (electrically) the exist- 
ing turret clocks „umeme sme oos oes wee me £480 £40 


Turning now to the sub-committee's general recom- 
mendations, we find that in the opinion of the reporters 
"no system of publie time service can be considered 
adequate unless the citizens are enabled to participate in 
the benefits of the scheme by renting electrical clocks," 
This might necessitate the institution of a new department, 
which, during its pioneering stage, might involve the city 
in financial loss, This leads to the suggestion that "the 
supply of time service presents in itself peculiar features 
which afford reasonable grounds for believing that at first 
this enterprise should be conducted by a private company. 
The committee recommend,.therefore, that the clock com- 
panies be asked to submit terms for the consideration of 
the Corporation. These terms, they say, should embody 
the right to supply a publie and private time service 
throughout the city ; psyment for the supply and main- 
tenance of public clocks, including penalty for non-com- 
pliance with conditions ; for stoppages and irregularities of 
the clocks; period during which the licence will extend ; 
the terms of purchase at stated intervals during and at the 
end of that period. It is pointed out that certain private 
companies are taking steps to establish such services, 
which will in a short time lead to the  con- 
fasion of the public, hence the plea for urgency. 
Briefly summarising their recommendations, we find that 
the Corporation are advised to proceed at once to establish 
a complete public time service, combined with the supplying 
and lending of clocks, ete., to offices. shops, and warehouses, 
as has been done by the Normal Zeit Company in Berlin 
aud Antwerp; should the Corporation not agree to the 
foregoing recommendation, to arrange with either Messrs. 
Barr and S:roud or the Magneta Company for an extension of 
their respective systems, as the Standard Time Company, 
which operates the Normal Zeit system in this country, admit 
that their system, if restricted to a small number of clocks, 
cannot be erected and carried on economically ; appoint an 
independent expert to examine the turret clocks, and to 
report as to the repairs necessary to put them into proper 
working order, 
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The signatures attached to the report are those of Mr. 
Hugh J. Miller (convener, subcommittee on clocks), and 
Mr. John Macfee (general manager, Corporation telephone 
department). 


CREOSOTED POLES FOR POWER TRANSMISSION 
LINES. 


The spread of power distribution in this country has 
been helped in many districts by the adoption of overhead 


Terminsi Pole of Lancashire 10,000-voit Overhead Transmission Line, 
erected by Messrs. Callenler's Cable and Constructioa Co., Limited, 
with Folcs supplied by Messrs, Richard Wade, Sona, and Co., Limited. 


lines, which by their lower cost enable the economic range 
of power distribution to be extended. The design of the 
supports calle for greater strength than in telegraph con- 
struction, owing to the heavier weight of the conductors to 
be carried. Wooden poles are finding moat favour amongst 
engineers for this high-voltage work. The illustrations 
herewith show typical wooden supports in use respec- 
tively on the Lancashire Electric Power Company’s 
and the South Wales Electric Power Company's lines. 


firm turn out, They have specialised in creosoting poles 
for many years, and their experience thus enables them to 
take full advantage of the new field now opening up for 
heavier transmission work. Correspondence reproduced in 
Messrs. Wade’s list shows clearly the value of creosoting in 
protecting timber if carried out by a careful firm of timber 
merchants. 


THE NORTH-EASTERN MARINE ENGINEERING 
COMPANY, LIMITED, WALLSEND AND 
SUNDERLAND. 


This company was incorporated in 1865, and commenced 
business in that year at Sunderland. Their works there, 
known as the Sunderland Engine Works, occupy an advan- 
tageous situation on the eastern side of the south dock. 
Toe company’s works at Wallsend, known as the North- 
umberland Engine Works, were completed in 1882. and both 
works (Sunderland and Wallsend) may be considered as 
amongst the most complete and perfect in the United 
Kingdom for the turning out of marine engines and 
boilers, and they affurd every advantage and facility for 
doing this work in the most economical and thorough 
manner. In each instance the works comprise engine 
works, boiler works, smiths’ forge, iron and brass foundries, 
pattern shop, brase-finishing shop, coppersmiths’ shops, and 
other departments necessary for turning out high-class 
marine work of the largest size. Both works are elec. 
trically driven throughout; the power for the Sunderland 
works being supplied by the Sunderland Corporation on 
the alternating three-phase system at 220 voltr, and that 
for the Wallsend works being taken from the Newcastle- 
on-Tyne Hiectricity Supply Company, which transmits the 
current from its Carville power station, Wallsend (about 
one mile distant), to the sub-atation adjoining the com- 
pany’s Northumberland forge, where it is converted from 
the three-phase 6,000 volts to the continuous current at 
250 volts, 

The main shops at Wallsend are undoubtedly among the 
finest of the sort in the United Kingdom, the lofty bays 
being over 500fs. long by 80ft wide, and are fitted with 
overhead cranes, travelling the whole length of the shops, 
capable of lifting up to 150 tons. The river frontage of 
these works is over 1,000ft., along the whole length of 
which is a substantial jetty, on which are shear legs capable 
of lifting up to 100 tons, also  25-ton electrically-driven 
jib crane, travelling the full length oi the quay. The total 
number of men employed in both works is from 3.500 to 
4,000. The entire area of the company’s property ab 


The electrical fittings and terminal connections are 
designed: for 10,000 volts, and were supplied and 
erected by the Callender Cable and Construction Com- 
pany. The creosoted poles were supplied by Messrs. 
Richard Wade, Sons, and Co, of Hall and West 
Hartlepool This firm recently sent us their list of such 
poles, which also inaladed a large variety of poles for 
telegraph and telephone work. The views of the creosoting 
works and timber stores show what a variety of types the 


Wallsend, including the foremen’s villas and workmen’s 
houses (which belong to the company, and were built for 
the convenience of their workmen), is about 50 acres. 

Since its formation the company have engined over 
1,850 steamers of various types, and its output of marine 
engines during the last seven years has averaged over 
92,000 i.h.p., which is believed to be the largest average 
output of marine- engines and boilers of any marine 
engineering firm in the world. 
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THE TESTING OF TRANSFORMERS AND 
TRANSFORMER IRON.* 
BY D K. MORRIS PHD., AND G. A. LISTER. 
(Continued from page 779.) 

Fig. 6 indicates a simple graphical method of determining 
the required quantities. Sett off any two wattmeter read 
ings, such as w, and w, on two lines, which, if the voltages 
are unequal, are inclined at the angle 0, as obtained from 
the voltmeter readings, but otherwise at 60deg Draw 
perpendiculars from the points w, and w, and the point of 
intersection M, if joined to the apex of the two lines, O 
will form one apex of a triangle, O M w,, from which the 
currents and phase angle may be determined. The authors 
have found this method the best available for measuring 
the power factor. It is extremely accurate, and by means 
of a special volt switch the measurements can be very 
quickly made. It also has the great advantage of doing 
away with the ammeter. 


7. DETAILED DESCRIPTION OF TESTS. 


The following detailed descriptions show how the various 
qualities of a transformer previously enumerated may be 
determined with the instruments and connections shown in 
Fig 4: 

(a) Core Loses. —The iron losses of the two transformers 
are read directly on the wattmeter W,. This wattmeter 
only carries the magnetising current. of the two trans- 
formers, T, and T,, which is supplied to the system through 
the primary of T,. The copper watts of the whole system 
and the iron watts of T, are supplied to the primary of T.. 
and consequently do not In any way affect the reading of 
Wi. It has already been pointed out that, owing to the 
faco that the average flax density of the two transformers 
remains constant, the variation of the iron loss with heating 
can be accurately determined. To show how perfectly the 
use of these connections separates the two wattmeter 
readings into iron and copper losses, it may be mentioned 
that (a) the voltage may be thrown on or off without 
altering the copper watts at all (the current having 
remained constant), and (b) the current may be switched 
off without causing the slightest alteration of the reading 
of the wattmeter which records iron losses, for the iron loss 
caused by the leakage lines is imperceptible. 

Separation of Core Losses —In most cases it is sufficient to 
note the iron watts at the normal voltage and frequency. 
When it is desired to separate the losses between hysteresis 
and eddy currents, the test may be done in two ways. 

1, Variable Frequency Test —The usual method of taking 
aset of readings with varying voltage and frequency but 
constant flux. This is done by keeping the ratio of volts 
to frequency constant after the manner of the Kapp- 
Housman test on direct-current generators, The watts per 
cycle are then plotted against the frequency and the losses 
readily separated. It is important to take the frequency 
as low as possible in order to be able to project back to the 
point which will give the static hysteresis loss, 

2. Constant Frequency Test.—The method here given for 
separating the losses is not intended to take the place of 
the variable frequency test as the standard method of 
arriving at the eddy-current loss, but it is sometimes 
Inconvenient or impossible to arrange for a variation of the 
frequency of the supply ; and in such cases the following 
test is recommended by the authors as one which will give 
rapidly a good approximate value of the relative amount of 
hysteresis and eddy-current loss. 

Method of Total Index.—The teat consists in varying the 
voltage while the frequency remains constant. This may 
readily be done over a wide range if required, especially if 
a potentiometric adjustment be provided for one supply 
lead. The iron loss measured by the wattmeter may be 


expressed 
=a E? +6 E?, 


where the first term represents hysteresis loss and the 
second the eddy loss, while hy z is meant the Steinmetz 
index, commonly quoted as 1'6. The total loss, however, 
may not inaccurately be given as 

w=c KY, 


* Paper read before the Birmingham Local Section of the Institution 


of Electrical Engineers, April 25, 1906. 


where y and c are readily determined from two readings by 
the use of Jogarithms. Combining the above, we find that 
c=a E*-9.- b K?-y—that is, a E*-¥ must decrease as fast as 
b E?— increases. Oa the assumption that v is constant,* 
therefore it will be found that 


Ww, 2-—9 
— 5 Genres y 
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a simple expression which gives the relation between the 
hysteresis and the eddy-current core losses, provided that 
the value of the index, x, for the iron used is known. A! 
the more recent determinations of æ in the range covering 
transformer working flax densities have given the value 
1'5, and not 1°6 for this index, and we have also arrived 
at figures approximating to 1°50 for transformer cores 
working at flax densities ranging, say, from 2,000 to 
6,000 lines per square centimetre. In tests carried out on 
two Westinghouse 74-kw. transformers the authors find 
that if v be taken as 1°50, precisely the same value is 
obtained for the ratio of the two core losses by the con- 
stant frequency method as by that of constant flax density 
or variable frequency. To separate the losses, then, it is 
merely necessary to take two good wattmeter readings, 
w, and w, at voltages E, and E,, near the required value, 
say 10 per cent. above and 20 per cent. below, and find 
the value of y as follows : 


log w/w 
log B/B, 
Then, taking 1'5 as the value of v, the ratio 


hvsterasis loss 2—y 
eddy loss yj —1'00 
gives the required information. 

Second Method.—Another method, also involving a know- 
ledge of the index v, may be given for separating the losses 
if two such readings of the wattmeter are known. Let 
each be divided by the square of the corresponding voltage. 
The difference between these two quotients divided by the 
difference between the values of E*-? gives a, as will be 
seen from the original expression for w. If, therefore, z 
can be taken = 1'5, then: | 


1 
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from which the value of each loss can be obtained. 
(b) Copper Losses—The combined copper losses in the 


and 


primary aod secondary windings of the. cwo transformers 


are given by the reading of the wattmeter W, The 
connections are such that the magnetising current required 
by the system does not pass through this instrument. The 
volt leads are commonly shown connected to the terminals 
of the auxiliary transformer. This often necessitates large 
corrections for losses in instruments, switches, and leads. 
There is obviously no necessity for this, since if the volt 
leads are connected to the actual terminals of the trans- 
formers, and there are no instruments or switches in the 
circuit consisting of the secondary windings, the wattmeter 
reading gives a true measure of the copper loss in the two 
transformers under test. Attention should, however, be 
paid to the effect of the current taken by the volt coils, 
If the current be determined by the three-point method, 
then the total copper resistance of the transformer— 
expressed as if all the resistance were concentrated in the 
primary winding—is obtained. The temperature rise can 
also be nhtained (see below). l 

(c) Efficiency —Sinee the efficiency of a transformer 
depends solely on the voltage and frequency of supply. and 
upon the current in the windings, it is not necessary to 
acjast the power factor. The product of the voltage e, 
and the current ; may be taken as the mean circulating 
power, the current being conveniently measured by the 
three point wattmeter method. The losses having been 


* It will be seen that y is so chosen by the rule given below that it 
is not varying af the value of E about which observations are chosen, 
although it has to be/redetermined and must have a different value for 
another value of E, T 
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factor this difference will, of course, give the regulation of 
the transformer. It might be argued as an advantage of 
the above method that the determinations are made under 
normal conditions as regards flux density, which is, of 
course, not the case with the short-circuit test. Bat the 
authors have found that the results obtained by each test 
are practically identical, thus showing that the leakage 
voltage does not vary appreciably with the flux density. 
In cases where it is not convenient to vary the power factor 
in the manner described, the characteristic triangle may be 
determined by a special test as described. Although leakage 
does not affect the regulation of a transformer when working 
on à load of unity power factor, yet it becomes serious even 
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determined by the wattmeter readings, the efficiency of one 
transformer is given by | 


= circulating power 
pom ————————— s, 
circulating power + losses 


It is, however, preferable to adjust the power factor to 
unity, and connect the volt coils of the wattmeter to the 
supply points, 2.3. The instrument then reads the mean 
power directly, and the determination of the efficiency is 
thus simplified. | 

(d) Heating —W hen testing a transformer it is important 
to determine the final temperature which will be reached 


as the result of a continued application of the rated full 
load. An:approximate idea of this temperature. may be 
obtained by observing during the test the readings of 
thermometers, placed in suitable positions in the trans- 
former. When these indicate that final conditions have 
been reached, it is usual to determine the mean resistance of 
the windings by a direct-current voltage-drop measurement, 
from which the temperature rise can be calculated. This 
changing over to another supply, even if the latter ba readily 
available, takes time, and is always inconvenient. There is, 
moreover, no necessity for it, as the resistance can be 
determined quite easily from the wattmeter and voltmeter 
readings by the three-point method already described The 
authors have found this quite the most satisfactory way of 
determining the temperature rise by resistance measure- 
ment. If it has not previously been pointed out, it is 
because no sufficiently accurate determination of copper 
drop could formerly be obtained. Accuracy is necessary, 
for the whole temperature rise is represented by a 20 per 
cent. rise at the most in the resistance drop. In conduct- 
ing heating tests a great saving of time is effected by 
working the transformers at a considerable overload, which 
is kept on till they have reached the estimated final tem- 
perature under normal conditions, The load is then reduced 
to its proper value, and a short period will suffice to show 
how nearly the normal temperature rise for full load has 
been attained, When this has been approximately reached, 
the normal fall-load current should be maintained and the 
temperature carefully watched for constancy during half 
an hour. The fiaal value can thus be correctly gauged. 
It may be urged against this test that, although the final 
temperature is obtained, the time required to reach this 
temperature within any given small percentage is not 
stated. From the initial rate of temperature rise, how. 


ever, with any given overload this may be obtained. For 


this purpose it is convenient to employ au overload such 
that the total loss is just doubled, and which would usually 
be about a 60 per cent. overload. — 
rise be noted and the time, T, necessary to give the probable 
temperature rise at this rate calculated, then the time 
during which the overload should be kept on is about 
1'5 T., while the time which the. transformer would have 
taken when working at normal load to rise within 1 per 
cent. of this probable temperature rise is 9'5 T. These 
estimates assume that the rate of generation of heat 
. throughout transformer is uniform. 

(c) Regulation on all Power Factors.—It will usually be 
sufficient to determine the characteristic triangle of the 
transformers, and to draw the diagram giving the required 
regulation curves in the manner previously described. Tha 
triangle is best determined by adjastiog the current to its 
full-load value, and the power factor to unity, and observing 
the low voltage impressed on the primary circuit, and the 
reading of the wattmeter W,. This latter reading divided 
by the current will give the copper voltage. The ratio of 
the copper voltage to the impressed voltage gives the cosine 
of the phase angle of the current with respect to the latter 
voltage, so that the leakage voltage is given by 


J (short-cireuld volts)? — (copper volts)". 
The triangle thus obtained is for two transformers, half 
the values giving the characteristic triangle. 1t may be noted 
that the difference in the voltages of T, and T, is practically 


the double copper voltage when the power factor of the 


circuit is unity, and if the power factor be adjusted till the 
current is exactly 90deg. out of phase, as is easily done 
with the arrangement shown in Fig. 4, then this difference 
is a direct measure of the leakage voltage. On any power 


formers. 


If the initial rate of 


in modern and well-designed transformers when lagging 
currents have to be supplied by the secondary. There is 
one method of reducing leakage which has been used in 
the design of induction motors, but which does not appear 
to have been brought forward in connection with trans- 
This consists in the use of copper damping 
circuits so placed among the windings as to choke off the 
alternating leakage flax. The leakage can probably by this 
means be largely done away with, although with a slight 
loss of efficiency. The device might be difficult to apply, 
especially in high-tension transformers, but cases should 
arise in which the increased expense would be worth while. 


8. THE AUXILIARY TRANSFORMER, 


A convenient testing transformer is one of the core type, 
in which the windings are easily accessible, and which 
permits of additional secondary turns being wound on as 
required. The normal transformation ratio should be about 
25:1, but ratios above and below this value should be 
easily obtainab'e, A satisfactory arrangement consists of 
bringing out the middie point of both the primary and 
secondary windings, and, in addition, tapping each end of 
the low-voltage secondary winding at, say, six points, each 
tap being connected to a point of a multiple-way switch. 
This divides each end of the winding into five sections, and 
if these five sections correspond to one-fourth the whole 
winding, transforming ratios of from 124 to 50 will be 
obtained, which will be ample in most cases. The current 
may be adjusted to definite values by inserting small 
adjustable resistance in the primary circuit of the auxiliary 
transformer. In varying the secondary voltage by means 
of the multiple-way switches, sections are cat out at 
each end of the winding alternately, or preferably at 
each end simultaneously, in order to keep the mean 
voltage of the transformers constant. The necessary 
adjastment for current can, of course, be obtained by 
using a single ratio transformer (the middle point of 
the secondary being accessible) in conjunction with an 
adjastable resistance in the primary circuit. Bat this 
arrangement is not so good asa relatively heavy resistance is 
needed. It is also diffisult to adjust the power factor. The 
ideal method of setting the phase of the current in the 
differential transformer test would be by the use of a worm- 
and-wheel booster, whose stator windings are excited from 
the three-phase supply terminals. A single circuit of the 
rotor would be inserted into the primary circuit in place of 
the secondary of the testing transformer, and by means of 
regulators in the stator supply the voltage could be set to 
that corresponding to any desired current, while the phase 
of this current could be set as required by simply turning 
the rotor to the required angle. Should such a booster be 
expensive, an equivalent device would be an induction 
motor with wound rotor which was locked in the required 
position, A system of three. regulators, if they were 
available, could always be arranged so as to farnish the 
necessary current to the primary of the testing trans- 
former at any desired phase. A water resistance with 
three fixed and three movable electrodes may also be 
employed. 

9. SPECIAL TESTS, | 

(a) Testing by Means of Extra Turns.—In the case of small 
transformers, a method of employing the differential test 
which does not necessitate the use of an auxiliary testing 


transformer, and which is convenient with some designa, is 
to wind a few extra turns round the magnetic circuit of 


each transformer. 
either the high or low tension windings, as is most con- 


These turns are connected in series with 


eek ers aes 
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venient, On one transformer they should tend to increase, 
and on the other act in opposition to the normal voltage, 
the mean voltage thus remaining constant. 
W, is connected in the same circuit as the extra turns, 
and if its volt leads be connected so as to include these 
turns only, the instrument will read copper watts. The 
wattmeter W, will read the sum of the iron watts, the 
copper watts in the two transformers under test, and the 
copper watts in the extra turns. The latter may be 
calculated and allowed for from a knowledge of the current 
and the resistance of the turns. The power fastor in this 
test has the same low value as in the short-circuit test. 


Fic, 7.—Half Power Factor 
Test. 


(b) Half Power-Factor Test.—W hen through lack of 
apparatus it is found impossible to vary the phase angle 
of the current, all the above tests may still be carried out 
as described, with the exception of that determining the 
characteristic triangle. This can readily be done, however, 
when a heavy current is available, by connecting the two 
transformers to the three-phase supply in the manner 
shown in Fig. 7. The free ends of the secondary windings 
are joined through a non-inductive resistance, such as a 
main carrent regulator or liquid controller, and a current 
will flow which is in phase with the voltage 2.5. In one 
transformer this current will lag behind the voltage by 
60jeg., and in the other it will lead by a similar amount. 
By means of a voltmeter and change-over switch the regu- 
lation at these power factors with varying current may be 


observed, The characteristic triangle itself may be deter- 


mined by observing the secondary voltage drop or rise 
in each transformer when carrying fall-load current. 


FIG, 9,--Out-of- Phase Test. 


Fic, 8.—Method of Determining 
Characteristic Triangle. 


Referring to Fig. 8, let A P bə double the drop or rise in 
that transformer which takes a leading current, and A Q 
double the drop in the transformer taking a lagglng current. 
Lot AC =4(AP+AQ). Draw the line P B inclined 
to P Q at 50deg., and draw B C perpendicular to P Q. 
"The triangle A B C is then the fullload characteristic 
triangle of the transformer. It is necessary to double the 
‘voltage difference, as otherwise, since the power factor is 
only 0'5, the triangle would correspond only to half 
ifall-load current. 

(c) Out of-Phase Test —When double the normal primary 
voltage is available, the regalation for zero power factor— 
namely, the leakage drop alone—may be obtained by 
making the following very simple test (Fig. 9): The two 
primary windings are joined in series acrosa the -supply, 


The wattmeter 


and the two secondaries in opposition. The -point of 
janction of the two primary windings is then connected 
through a water resistance (or other adjustable rheostat 
capable of carrying twice full-load primary current) to the 
third terminal of the three-phase supply. When this cross 
current flows, each primary and secondary winding is 
earrying its normal full-load current, but the currents are 
exactly out of phase, with the voltage leading by 90deg. in 
the one and lagging by 90deg. in the other. The leakage 
drop is one-half the difference in the terminal voltage of 
the transformer primaries which occurs when the out-of- 
phase current is switched on, while the copper drop is the. 
corresponding change in the value of the cross voltage, c. 
(d) The Testing of Three-Phase Tronsformers.—Vig. 10 
shows the application of the differential test to the three- 
phase transformer. The three-phase wattmeter, W,, or & 
single-phase wattmeter with throw over switch, will measure 
the iron losses. The copper losses are measured by the 
wattmeter W,. The voltages across. the secondary wind- 
ings of the tnree transformers will give the regulation for 
unit power factor, 60deg. lead, and 60deg. lag respectively. 
The characteristic triangle may be determined by the 
method described in connection with the half power- 
factor test. It may be noted that in this test, as in the 
differential test on two transformers, no power is taken 
from the mains, except that required to overcome the 
losses. Should there ba reason to expect a difference in 
the regulation of the three transformer sections, the testing 
transformer should be excited successively from each pair 
of supply leads so that the regulation is obtained for each 
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Fic. 10.—Three-Phase Transformer 
Test. 
T5, auxiliary testing transformer ; wz, wattmeter masuring iron losses of 
three-phase t ansformer ; we wattmeter measuring copper losses of 
three-phase transformer. - 


, Fie, 11.—Connections for Magnetig 
Test. 


section for unit power factor and half power-factor lead 
and lag. 
10. HYSTERESIS BY Stow CYCLIC CHANGE, 

The two methods already given for arriving at the loss 
through hysteresis alone in the transformer core are based, 
the one on the possibility of varying the frequency, and 
the other upon a knowledge of the index x. To determine 
the latter and generally to eliminate all the effects of rapid 
magnetic variation, and arrive at the true hysteresis loss, is 
important, since, if the dimensions of the core and the 
number of turns of the windings are known, the quallty 
of the iron as it exists in the core can be exactly stated. 
Ballistic methods of measuring hysteresis are not only 
troublesome but impracticable, on account of the mass of 
iron to be maguetised. There is, however, one method 
available, which was proposed by C. F. Scott, and appears 
to have been first described in a paper by J. S. Peck. It 
is the method of constant induced voltage. The primary 
current supplied from a low-voltage direct-current source 
is varied from a negative to a similar positive value at 
such a rate as to keep the small secondary induced voltage 
constant throughout the whole change. This method, 
which is at once easy to carry out, expeditious, and 
accurate, does nob appear to have attracted the attention 
it deserves. The present authors have developed this 
method, and show here how by its means the hysteresia 
not only of large transformers, but also of small samples 
of transformers, iron, or rings. of cast steel, may be tested 
for permeability and hysteresis, 
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(a) Method of Constant Induced  Voltage.—To find the 
hysteresis loss in a transformer core working ata given 
flax density, the following connections are suitable: Ia the 
first place, a rheostatic device is required which will permit 
of a continuous adjastment of the small magnotising current 
from the value necessary to give the required flux density 
right down through the zero value to the negative maxl- 
mum value. To effect this, a three-wire, low-voltage 
source of current is convenient. Two cells or two pairs 
of cells in series will suffice. Two light carbon rheostats 
are mounted back to back with their handles bound together, 
so that when the one is tightened the other is loosened 
(Fig. 11). They are joined in series across the outer supply 
points, while the central point is led through the trans- 
former winding to the middle supply terminal. When the 
rheostats are equally tight, then, although they take a 
eurrent from the outer points, yet no current flowa through 
the transformer. If the rheostat handle is worked so as to 
tighten R,, the potential of the junction point, D, will tend 
to coincide with that of B, so that a potential difference 
will be set up aeross the terminals of the winding, and the 
current in it may then be continuously adjusted down 
through zero to a negative maximum. A compound carbon 
rheostat which is suitable for working this test from an 
ordinary two-terminal supply is shown in Fig. 12. "This 
requires, however, a special construction, The winding is 
placed across a kind of Wheatstone bridge. 


(To be continued, ) 


PERSONAL. 


Mr, A. Leslie Dixon has taken over the duties of resident engineer 
and manager of Leatherhead and District Electricity Oo. 

The Hoylake and West Kirby Urban District Council have appointed 
Mr. E. F. Jones, of Southport, as their chief assistant electrical 
engineer. 

Mr. A. A, Hawkins, manager of the Greenock tramways, has been 
appointed general manager of Wrexham and District Tramway Oo., 
Denbighshire, Wales, 

We regret to learn of the death of Mr, F. W. Webb, who for over 
. 60 years was engsged at Crewe Railway Works, rising from the position 
of an apprentice to works manager, and afterwards to chief mechanical 
engineer. 

In consequence of the recent change in the proprietorship of the 
Electrician. Mr. F, Oharles Raphael is relinqüishing the editorship on 
June 30. Mr. Raphael joined the staff of the Llectrician in 1896, was 

appointed assistant editor a year later, and has been editor since the 
end of 1902, 

Mr. T. K. Hugessen, mains superintendent of the electricity depart- 
ment, Derby, has resigned owirg to ill-health, and the Council is 
recommended to appoint Mr. E. G. Boissier as mains superintendent 
at £100 per annum, increasing by £25 per annum to £150 per annum, 
and to appoint Mr. G. Dearle as assistant superintendent at £775 per 

annum, increasing to £100 per annum at the termination of 12 months’ 
service, 

We regret to announce the death of the R’ght Hon, Sir Frederick 
Peel, K.0,M.G., the senior member of the Railway and Canal Oom- 
mission, which occurred on the 6th inst, Sir Frederick, who was 

_ knighted in 1869, was the second son of the second Sir Robert Peel, 
and was an elder brother of Lord Peel, formerly Speaker of the House 
of Commons, He was born in 1823, and had a fairly lengthy career as 
a member of Parliament, havirg sat for Leominster from 1849 to 1852, 
and for Bury from 1852 to 1857 and from 1859 to 1866, 


FORTHCOMING EVENTS. 


FRIDAY, JUNE 8, 

Physical Society.—At 5 p.m., ''On the Solution of Problema in 
D.ffcaction by the A d of Contour Integ-ation,” by Mr, H. Davies ; 
"The Effect of Radiam in Facilitating the Visible Electric 
Di:charge in Vacuo," by Mr, A. A. Campbell Swinton ; ‘' Experi- 
ments with a Vibrating Steel Plate exhibitad by Messrs. Newton 
and Co,” by Mr. J. Goolds; ‘‘ Fluid (Liquid) Resistance,” by 
Colonel de Villamil, (7 | 

SATURDAY, JUNE 9, 

institution of Electrical Engineers (Leeds Local Section).— 

At 3,50 p.m., visit to Harrcgate electricity works, 
SATURDAY, JUNE 16, 

Brighton Corporation.—At 11 a.m., opening of the Southwick 

gene ating station by the Right Hon, John Burns. 


incorporated Municipal Electrical Association. — Monday, 
June 18, conference at Hotel Great Central, London; Tuesday, 
June 19, visit to Kingston and presidential address ; Wednesday, 
June 20, papers and visits; Thursday, June 21, annual general 
meeting, annual dinner; Friday, June 22, papers and visit ; 
Saturday, June 23, visit to National Physical Laboratory. 


| TELEPHONES AND TELEGRAPHY IN THE UNITED 


STATES OF AMERICA. 


The Census summaries issued at ten-yéarly intervals in the 
United States affords excellent matetial for comparing 
progress of the various arts. The following is an official 
abstract of a report on the telephone and telegraph systems 
and the municipal electric fire-alarm and police patrol 
systems of the United States, which has just been published 
by the Bureau of the Census. The statistics were collected 
and compiled under the supervision of Mr. W. M. Steuart, 
chief statistician for manufactures, and the text was pre- 
pared by Mr. Thomas Commerford Martin, of New York 
City, expert special agent. This is the last of a series of 
reports on the generation and utilisation of electric current 
for the transmission of power, messages, and conversation. 
Former reports relate to street and electric railways, and 
central electric light and power plants. This report presents 
statistics concerning the physical equipment, service, and 
financial operations of the commercial and mutual telephone 
and telegraph systems of the country, and the physical 
equipment of independent rural telephone lines. The 
statistics of the telegraph and telephone industries of the 
United States were first shown in the census of 1880. At 
that time telegraphy had been growing steadily for nearly 
40 years, and telephony was in the formative stages of 
development. Since then, however, telephony has progressed 
to such an extent that it has surpassed telegraphy in physical 
and financial magnitude. In 1902 the telephone systems 
operated more than three fourths of the wire mileage reported 
for both telephones and telegraphs, gave employment to 
seven-tenths of the wage-earners, paid more than two thirds 
of the wages, received more than two-thirds of che total 
revenue, and paid more than two thirds of the total expenses, 

Telephones —The telephone systems are divided ‘nto three 
classes, as follows: (1) commercial systems, including all 
systems operated by individuals, firms, or co porations, 
primarily for revenue; (2) mutual systems, ia/luding all 
systems operated through a mutual arrangemsnt among 
persons deriving benefit from the service, primerily for the 
benefit of the owners, revenue being incidental to the opera- 
tion of the line; (3) independent farmer or rural lines, 
including all lines having no regular exchang? or central 
office. In 1902 there were 3,157 commercial s7stems, 994 
mutual systems, and 4,985 independent rural lines. For the 
commercial systems tbe mileage was 4,779,5'1, and the 
number of telephones 2,225,981; ior the mutial systems 
the mileage was 70,915, and the number of telephones 
89,316; and for the independent lines the nileage was 
49,965, and the number of telephones 55,747. Ir connection 
with the commercial and rural systems there vere 10,361 
public exchanges. The pay stations numbered 80,870, of 
which 32,477 were automatic. The number of salaried 
employés engaged in the telephone service was 14,124, and 
the average number of wageearners 64,628. ‘he amount 
paid in salaries was  9,885,886dol, and in wages 
26,369,735dol. 

The Bell Systems.—Although there were ony 44 Bell 
systems in 1902, they reported about seven-terths of the 
wire mileage for all telephone systems, more than one half of 
all the telephones, and three-fifths of the messages or talks 
during the year. They employed over seven teaths of the 
wage-earners and paid almost four-fifths of the wages. 

Telephone Calls —The number of messages or talks reported 
for the year was 5,070,554,553 ; of these. 4 949,849,709 
were local exchange calls and 120,704,844 were long-distance 
and toll calls. Ohio led in the total number of messages, 
with 558,707,801 ; and Illinois was next, with 541,161,932. 
In long-distance and toll traffic Pennsylvania was first, with 
20,409 621 messages; and New York was a close second, 
with 20,367,024. The greatest number of local messages, 
547,238,743, was reported for Ohio, and the next largest, 
535,744,349, for Illinois. The report shows that on the 
average there was one telephone to every 34 persons, that 
each person talked 65 times a year, and that each telephone . 
was used 2,190 times, Generally speaking, a liberal pro: 
vision of telephonic facilities means a large number of calls 
or messages per capita and a low number per instrument. 
The distribution of telephones, the use of each instrument,’ 
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and the number of messages per capita do not depend solely 
upon density of population. Among the other factors are 
the kind of population, the nature of the prevailing 
industries, the tariff charged for telephone service, and the 
assiduity with which the telephone habit has been cultivated 
. by the managers of the companies supplying service. During 
the past ten years there has been a very rapid and wide 
extension of telephone service in the rural districts, but the 
industry has shown the greatest growth in the states having 
the largest population, and has reached its highest develop- 
ment in the leading cities. Ia 1900 there were 1,157 
incorporated urban centres with 4 000 or more inhabitants. 
Of these, 1,002 were provided in 1902 with telephone 
systems of some description. San Francisco, with one 
telephone to nine persons, was the best telephoned city in 
the United States in 1902 ; while Cleveland ranked second, 
with one telephone for every 16 persons; and Boston was 
third, with one telephone for every 19 inhabitants. . The 
average revenue per telephone amounted to 37 50dol. and 
the average per message to 1 7 cents; while the average 
Operating expense was 24:56dol. per telephone and 1'1 cents 
per message. Reports were received for one system in 
Alaska, one in the Philippines, and seven in Hawaii. For 
these nine systems there was an aggregate of 5,518 miles of 
wire, 2,891 telephones, and 3,887,925 messages. 

Telephones ‘in Foreign Countries —The introduction of the 
telephone in-the United States was followed by its adoption 
almost immediately in all the countries of Europe and 
more slowly in other parts of the world. But while in 
the United States the development of the telephone has 
been left to private enterprise, in Europe the telephone, 
along with the telegraph, has remained almost exclusively 
subject to governmental control. In the report a table is 
given showing the telephone statistics as of Jan. 1, 1905, 
for the United States and Europe. The number of telephones 
for the United States was 3,400,000 and the number for 
Europe 1,485,184. 

Telegraph versus T'elephone—The effect of the telephone in 
reducing or checking tne amount of telegraph business is 
produced in two ways—by substituting the long-distance 
telephone call for the telegraph inessage between two widely 
separated points and by obviating to & very large extent the 
necessity for using the telegraph within city limits. The 
rates of the two systems for medium distances do not diff-r 
greatly, and. for very long distances they are overwhelmingly 
in favour of the telegraph, if the message be taken as a 
unit; but if the number of words exchanged be taken into 
account as well as the time required for getting into com 
munication, the telegraph is at a disadvantage in case of a 
large amount of traffic Frequently the brief message will 
suffice and the written telegram serves as a record; but 
where a swift interchange is required. the telephone seems to 
have thoroughly established its superiority for social matters 
and for business. The public employs the telegraph at the 
rate of only a little more than once a year per capita, whereas 
the number of telephone messages is already 65 per capita 

Telegraphs.—The telegraph systems are divided into two 
general classes—the commercial land telegraph and the ocean 
cable systems, including all systems organised primarily for 
the transmission of messages for the general public; and the 
railway telegraphs, including all wires owned and operated in 
connection with railway systems, The commercial telegraph 
systems of the country owned and operated 1,318,350 miles 
of wire in -1902, In addition there were 16,677 nautical 
miles of submarine cable. The 25 systems had an investment, 
or capitalisation of stocks and bonds, of 162,946,525dol., 
a total revenue of 40,930,038dol, and to'al assets of 
195,503,775dol. A sum amounting to 15,039,673dol. was 
paid in salaries and wages to 829 salaried employés and 
26,798 wage-earners, The railway telegraph systems were 
reported by 684 companies. They employed 30,336 
operators and dispatchers, to whom 20,040,730dol were 
paid in wages. The number of messayes sent during the 


year for railroad business only was 201,743,756, and the | 


number of commercial messages was 4,474,593. 

Governmental Telegraph and Telephone Service. — The 
report contains an interesting chapter on the employment of 
the telegraph and telephone by the Government. It shows 
the statistics for the telegraph and telephone service of the 
Signal Corps in the United States, in the Philippines, and in 


Alaska, and discusses the use of telegraphy and telephony 
in the work of the Weather Bureau and the Life-Saving 
Service, 

Electric Fire-Alarm Systems.—Electric fire-alarm systems 
were installed as early as 1852, and by 1902 there were 764 
such systems in operation. There are, however, a great many 
communities which still retain the inadequate method of 
notifying the people of the occurrence of a fire by the ringing 
of a bell or by the blowing of a steam whistle, the number 
of strokes or blasts indicating roughly the location of the 
fre. The fire-alarm systems were distributed through 48 


| states and territories, although they were found chiefly in the 


older and more densely populated sections. The largest 
number (106) was reported for Massachusetts and the next 
largest (70) for New York. The practice of putting the fire- 
alarm wires underground has increased rapidly during late 
years, and more than one-fourth of the 39,635 miles of such 
wire was underground in 1902. There were 37,832 signalling 
and annunciating boxes and 1,900 special telephones for use 
in connection with the fire-alarm service. During the year 
1902, 85,070 fire alarms were turned in through these boxes 
and telephones. Of these alarms, 12,794 were credited to 
New York, 9,491 to Massachusetts, and 9,027 to Illinois, 

Electric Police Patrol  Systems.—The utilisation of the 
telegraph as an aid in the detection and suppression of crime, 
and also in connection with other duties falling to the pro- 
tectors of the peace, was resorted to at a rather early date 
by the police departments in various large cities. The 
comhination of the telegraph and telephone as an auxiliary to 
the police force was first introduced in 1880. In 1902 the 
police patrol systems were distributed in 32 states and the - 
district of Columbia, most of the systems being located in 
the states with the greatest number of large cities. Massa- 
chusetts is credited with the largest number (28) and New 
York ranked second, with 14. There were, in 1902, 148 
police patrol systems, with 26,350 miles of wire. The 
signalling boxes numbered 9 476, and the telephoning boxes 
1,170. Over these instruments 40,626,505 police calls were 
received or sent. This gives an average, per box or station, 
of 3,816 messages during the year, or a daily average of 
more than 10 calls. The use of the telephone predominated, 
the number of telephonic messages being 23 393,812, as 
compared with 17,232 693 of all other kinds. Ia the rural 
districts the use of the telephone has greatly lessened the 
labour of sheriffs and constables in connection with the 
suppression of the “tramp nuisance.” 


TRADE NOTICES AND NOVELTIES 


Extension of Business. 


Messrs. W. H. Isherwood and C». cf Carlton Mills, Leeds, 
have been manufacturers of electrical apparatus for a consider- 
able time. They have recently extended their business by 
taking over the switch and fuse manufacturing business formerly 
carried on by Messrs. Franklin and Isaacson, of Great Wilson- 
street, Leeds. The latter firm are now confiaing themselves to 
oil and petrol motors, of which they are turning out a large 


number, The accompanying illustration shows one form of 
enclosed switch which Messrs. Isherwood and Co. will now 
manufacture. 

The Howard Asphalt Troughing. 


The latest list just to hand of the Howard Asphalt T roughing 
Company, Limited, gives some useful information as to the 
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standard sizes of the troughings, and also as to which sizes should 
be used for various combinations of cables. Amongst the latter 


class of information we are pleased to see given the estimated | 


amount of filling material needed in each case. This informa- 
tion enables the engineer to estimate for himself the cost of 
laying and filling in conduits. The special advantages claimed 
for this type of insulated conduit have been reterred to before 
in our columns. We are pleased to see, however, that the 
appreciative letters from the users of the conduit appearing in 
the new list confirm the claims of the supplier. 


Watertight Switeh and Fuse. 


In the list which is just to hand from G. Braulik, of 217 and 
218, Upper Thames-street, E.C., we notice a large number of 
electrical accessories which have found their way into extensive 
use in this country. Amongst the most useful types of switches 
included in the list is the one illustrated herewith. Its features 
are that it is a combined switch and fuse. It is completely iron- 
clad, and the construction is such as to make the cast-iron case 
watertight andalsogastight. Itis, in consequence, specially suitable 
for colliery working, for workshops, and for other installations 
where voltages up to between 500 and 600 have to be dealt with. 


A Braulik Watertight Switch and Fuse. 


Our illustration shows the switch open. It will be seen that 
the handle is carried by the lid of the case, and that it drives 
both ends of the spindle by which the switch and fuse contacts 
are operated. When the cage is open all the metal within the lid 
is absolutely dead and can be handled without risk. The 
insulation throughout is of porcelain, each of the contacts being 
carried on its own porcelain insulation inside the box. The 
fases are of the tubular type, the tubes being lined with 
asbestos. The action of the switch cannot be quite followed 
from the illustration herewith, but it is of the quick-break type, 
and there is no risk of the circuit being continued by an are. 
These switches are standardised, both of the double and triple 
pole types. The boxes are also made for various types of 
incoming cable, with adequate sealing arrangements to prevent 
moisture entering the case at the point where the cable is con- 
nected. Elsewhere in the list will be found a large variety of 
articles for electric wiring, including a complete range of 
electrical condulte, ' | 


HASTINGS ELECTRICITY ACCOUNTS. 


The accounts of the Hastings electrisity department for 
the period from Jan, 1, 1905, to March 31, 1906, show 
a total expenditure on capital account of £150,994, 
Abstracts of the revenue account, balance-sheet, etc., are 


appended. 
REVENUE ACCOUNT, 

Dr. Expenditure, £ sd 
To generation of electricity nes... ses == san mese eee 6,966 10 10 
D scribution of electricity |... om surem m rm. 464 1 4 
Repairs and attending to publie lamps .-.-.—.-.-.e.e 891 IL 11 
Rents, rates, and taxes .......—.——— —. —— sens . 41916 4 
Mansgement expenses, salaries, eto, — sus sos sms oae eem ~ 1,92018 0 
Special charges —insurance, eto... ses... = mm son sm sme ee 26110 6 

£10924 8 11 
Gross profit carried to neb revenue account... .....-..-.. 14,801 15 1 
£25,726 4 0 

Cr, In:ome. £ 8g. d. 
By sale of current per meter ....—.—..—..— eese esce. 195506 19 1 
Public lighting.....—-.-.-.-..-.—-.—. idamat s evene DUO 2 4 
Rental ot meters and other apparatus ....—.. sæ. e= næ e us: os 976 11 9 
Rents receivable ............. was biais err red dana eminent = 96 10 0 
Miscellaneous rectipt:,.. mas... ——— E - 58 0 10 

£25,726 4 0 
BALANCE-SHEET, 

Dr. Liabilities, 8 s. d. 
Capital account—amount received  ..,...... smerem smem esie 129,512 14 9 
Sundry creditors (capital account) .meeemsmsee::somssmem 725 7 2 
Tosnrance tund.............. — "— IC € € T 167 16 1 
Lloyd's Bank—temporary losn...—..-.—-.—.....—.-.-.. 5440 0 0 
Sundry creditors (revenue account) ............. ---. 0,000 4 5 
Consumers’ deposits, including accrued interest ........ 277 16 6 

£138,925 18 11 

Or. Asseís., £ ad 
Capital account—amount expended on works .—.......107,375 19 2 
Premiums and discounts accounts .....ssrecsmsmemsere 7,854 14 9 
Redemption of stock and loans account ....-...~. e.s. 12656 18 5 
Cash in hands of borough treasurer (capital)... —..-.- 2335 5 8 
Stores on hand. eee con sm emo oun oam nan sas sas meses 1,657 11 9 
Sundry debtors for current supplied sæ se. sas oas sm ses seremos 6,566 18 1 
Unexpired proportions cf rates, insurance, eto. ..........- 48 17 11 
Balance at debit of profit and loss account... — ..........- io 10 3 

287 2 11 


Cash in hands of borough treasurer (revenue) —...... 


£138 925 18 11 
STATEMENT or ELECTRICITY GENERATED, SoLD, ETC. 


Q 1antity generated in B T.U....—.. nee eens ^. 1,435,122 
; f Private consumers by meter ... 934 870 | 
Qaantity sold | public lampe, ee ccs 2992,60) 1.284 86 
Quantity used on works... m o ——— Suse wisi 28 210 
Votal quantity accounted for... eee ome o mt oe om e eO. 1,252,996 
Qaantiuy not accounted for. A. rerrerresemrearsessssemsmsersenree 174,826 
Number of public lamps „esa Lees c o se oo een nas ces one nen ones ee cen icd 
Total maximum supply demanded (kilowatte).........— ....— 680 


BIRMINGHAM ELECTRICITY ACCOUNTS. 


The accounts of the Birmingham electricity department 
for the year ended March 31, 1906, show a total expendi- 
ture on Capital account of £863,929. Abstracts of the 
revenue account and balance-sheet are appended. 


REVENUE ACCOUNT, 


Dr. Expenditure. £ 8. d. 

To generation of electiicity  ......... ur Cid eR EN 4. 20,694 12 7 
Distribution of electricity ............... em-————-——— 1264 0 1 
Rents, rates, and taxes ...... esas uda maa E. sursis exescusin 0,400. (Oo 1 

| Management expensed, salaries, GUC.. .. man sas omm ++ sommerse eee 6,262 16 1 
Law and parliamentary charges musse. osai na smi om mm aaeoa 865 3 1 
Au MD eescetex eset ua Geb eV ek cete casi canst edo cona Cup ao see 40 0 0 
TOSUT OU Meme —GÀ aot 1d 6 
Bad debta Pee 5 (4 9 (n9 6n 0 0.0 P000 P 000 dd. ee) 45 16 2 


£52 632 8 6 
Balance carried t» profit and loss account sees 41.467 10 4 


£14.089 18 10 


Or. Income, . £ ad. 

By sale of current per meter, less discounts ..—.—.—.» 10,874 8 4 

| Sale of current by contract ..s.m-sssa smromemeosesisomomem O84 IL I 
Meter rents CPO be pan té b next o 09 6-060009 0000 040 606 6-6 E € b 06 0 006 ORO 642. 0h 1,965 17 6 
Rents receivable „assume ses nos ows + s è mæn o ms eee omt omt eee ZOL & SF 
Bale of lamps, eto, i. urnas om emeen mecs m» ZOL 4 9 
Oontributions for superannuation scheme ...-...—.-.. 154 13 11 


574,089 18 10" 
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BALANCE-SHEET, 


Dr, Liabilities, £  s,d. 
Capital account— loans outstanding ....... OE EEEE e a Lt. 1 
Balance at credit of reserve fand ... eese. 5707015 2 
Taterest accrued and unpaid wn.cccucesecorrersnreencnee 0086 4 5 
Proceeds of sale of property wursecoscsssemrmremeracmrvecee 1,500 0 0 
Siüudry-Greditold cascode ossimi ione revenir 19008 2 ~2 
Treasurer on revenue a3e60unt |. eese etm me 15,271 16 10 

£961,181 15 8 

Or. Assets, £ sd, 
Ospita! account —amount expended on works ........817,292 19 8 
Stores: on hand me. wes es oms oos eren ses eon ——————— Eoo E A 
Sandry debtors for current, fittings, eto.. » esee» mss ss mo . 21,736 3 3 
Tavested on account of reserve fund................ M». 26,594 9 11 
Treasurer on reserve fand and capital account ........ 94,169 4 10 

"Cash in bards of accountant, mesme see men o se s se sert o mt omn con ret 55 12 10 


£961,181 15 8 


LEIGH ELECTRICITY ACCOUNTS. 


We give herewith an abstract of the revenue account of 
the Leigh electricity department for the year ended 
March 31, 1906. | | 


Dr. . Expenditure, £ s.d. 
To generation of electricity... . en nme m eO 1,596 1 4 
Repairs and maintenance of buildings and plant ....... 422 2 11 
Distribution of electricity .—.......... oos o ie cervi .-.. 22016 ő 
Rents, rates, and taxes 906€ moe o t poma Dem 009 9 EmO © ("9 9 Ome 9-(0€ 6 0-6 0 o DOD 9 OF 187 19 6 
Mansgement expenses, salaries, ete... minusem om e me. 462 0 3 
Special charges, insurance, eto... se næ o set o s o es pens o ent omo — e92 0 0 

2 £3281 0 3 
Balance, being gross profit for the year ..nccnrrecmee 251519 4 
£5,596 19 7 

Cr, Income, £ s.d. 
By sale of current for lighting ...n.mresercorasmrsvmce 2,555 8 1 
By sale of current for power . eem m. 2004 9 1 
Charging electric batteries... e. ses am ome o ms mmt emm eme 024 
Rental of motors and other apparatus „esem senos sereo emee 310 11 10 
Sale of lamps, fittings, ete, Obd buy cen 0 0 € bom 0.00€ 9-009 DPCOR ment 9 0.0 D. 003 © ms 178 8 3 

| £5,596 19 7 


APPOINTMENTS VACANT. 


Instructor in the drawing office of the Batterssa Polytechnic. 
Salary, £150 to £200 per annum, See advertisement. 

Station Engineer, Woolwich electricity works, Commencing 
salary, £180. Applications by noon on June 18, See advertisement. 

Rolling-Steck Superintendent and Works Manager, Man- 
Chester Oorporatoi tramways, Applications by June 11, See 
‘advertisement, | 
_ Assistant Electrical Engineer, Sanitary Commissioners of 
‘Gibraltar, Salary, £200, rising to £250, Applications by June 30, 
‘See advertiseraent. ; 

Electrical Engineer, Whitehaven Corporation, Details of the 

‘principal duties on application, Salary, £250 per annum, with the 
privilege of taking two premium pupils, Applications, with not more 
than three recent testimonials, to be sent before June 8 to Mr. T. Brown, 
the town clerk, 
. Mains Superintendent and General Engineering Assistant, 
Ipswich Oorporation eltctric supply and tramways depa)tments, 
Salary, £150 perannum to commence, Also an Installation Depart- 
ment Assistant and Osanvasser. Salary, £2 per week. Applicat.ons 
by June 18, Full particulars in advertisement columns, 


LEGAL INTELLIGENCE. 


DUDLEY TRAMWAYS. 


In the Chancery Division: on the 30sh ult. Mr. Justice Swinfen 
Kady had before him a special case stated by the arbitrator appointed 
to fix the’ price to Fe paid by the Oorporation of Dudley for a light 
railway taken over by them from the Didley, Stourbridge, and 
Dis‘rict Electric Trams Co, in the Dudley districs, | 

Opening the special case, Mr, Cripps said the special case was set 
down under the arbitration, and the point the Oourt was asked to 
decide arose in connection with the principle upon which the price of 
the light railway was to be determined. The railway was being sold 
pursuant to an agreement and a certain light railway order. The 
original agteament was that the price should be ascertained by the 
Board of Trade, but that had been superseded by an agreement to send 
the matter for arbitration so that this question could be raised. The 
real point was the basis upou which the award ought to be made, 
whether the railway ought to be valued as an income-earning property, 
‘or upon the principle upon which tramways were valued under the 
Tramway Act. The railway was a single line of about two 
miles in length, but the question affected all light railways constructed 
"under the Light Railways Act. Section 65 of that Act provided that 
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| local authorities in whose districts light railways were constructed 


might, within six months afver the expiration of 25 years, or within 
six months within each subsequent period of seven years, require the 
compsny to sell the railway on the terms of the Corporation, paying 
the fair market value as a going concern, With regard to the railway 
in question, the Corporation’s contention was that if they purchased 
on the basis of the railway being a profitable concern, the company 
would be getting the profits twice over, According to the arbitrator, 
on the basis contended for by the Oorporation the value would be 
£16,000 odd, and on the basis claimed by the company it would be 
£32 576. The former, however, was merely for the rails, and the 
latter included two single-deck cars, 

Mr, BALFOUR BROWNE submitted that, looking at the sgreement, 
ib was reasonable to suppose that the parties contemplated that the 
price to be paid for the railway when it came to be bought at the end 
of four years would be a price based upon the constructional value, 
and not on the basis chat the company were t have an exclusive right 
of working the tramway for ever, 

His LorpsHip said he would consider his decision. 


ELECTRICITY IN MINES. 


The case of the General Electric Oo. v. Jones was decided in the 
Oourt of Appeal last week before Lords Justices Vaughan Williams 
aud Stirling. The defendants in this case appealed against an order 
of Mr. Justice Satton, in chambers, whereby he refused to refer the 
action to the official referee, The plaintiffs sued the defendant, who 
is a colliery proprietor, carrying on business at Swansea, to recover a 
large sum in respect of work done and electric plant supplied, and 
farther damages for breach of contract, The defendant. in reply, set 
up a counterclaim alleging that, owing to the plaintiff.’ negligence, 
his collieries became flooded, Ia support of the appeal it was argued 
that the case could not be properly tried before a jary, as it involved 
the consideration of a multitude of details and figures, At the con- 
clusion of the arguments their Lordships affirmed the decision of the 
court below, and dismissed the appeal with costs, 


ELECTRIC INSTALLATION DISPUTE AT NORWICH. 


At a special sitting of the Norwich County Oourt on Wednesday, 
the 50th ult , his Honour Judge Willis, K.O., with an ass: s:or, heard 
an action in which Dr. Osburne and the Misses McOlintock, of the 
Oatton Grove Asylum, sued Messrs, Lea, Son, and Co., electrical 
engineers, of Shrewsbury, for £100, damages for alleged breach of con- 
tract and negligence, The a:ssssor was S, G, Castle Russell, M.I.E.E,, 
consulting elestrical engineer. 

Counsel for the plaintiffs said that in 1896 the defendant firm fixed 
an engine and electric light plant at the Grove, and that plant con- 
sisted of a Crossley oil-engine, a dynamo, and accumulator, It worked 
until about 1905 more or less satisfactorily, and in that year the 
plaintiffs were in negotiation with the Norwich Corporation for the 
supply of electricity. Those negotiations came to nothing, and corre- 
spondence ensued between the parties in the action, the defendants 
suggesting certain alterations at a cost from £130 to £140. The firm 
said if these things were carried out, the plant would ran on smoothly 
for several years without any additional cost, The firm charged 
£135, 10s, for the installation, and £15 for the ammeter, and all that 
had been paid with the exception of a balance of £12 8s, A counter- 
claim had been entered for the balace of £12. 8s, and also £4 4a, for 
a commutator to be fixed to the dynamo, The latter figure he did 
not dispute, but he should call evidence to show that the total cost 
of the work should not have been more than £80, With regard to 
the matters of complaint, they first of all complained of the sections, 
lo was complained that the firm used the old glass boxer, and 
went to a number of firms to supply the cells to put into the 
glass box and also sub-contracted for the cells, and got the cheapest. 
It was also ccmplained that the plate sections in the glass boxes shculd 
nob be allowed to touch and thus prevent short. circuits. They shou'd 
be properly separated, and one of the complaints made by the plaintiffs 
was that there was no proper support, and they were not separated. 
The ammeter was improperly fixed, and did not make proper records. 
The defendants had made it record the charge and not the discharge. 
The next complaint was that there was no direct running from the 
engine, as was suggested. | 

Mr, WooLnouGH (electrical engineer) said when he examined the 
accumulators he found the plates had all opened and alluwed the 
separators to fall to the bottom of the cell. The plainmffs had paid a 
first-class price for the work, and assuming that the work had been 
properly done the cells and plate sactions would have lasted four years 
at the least. In August, 1905, he was called in, and f. und that the 
battery had gone wrong, so that no light could be cbsained. The 
battery was useless, in his opinion, This was due to the originally 
defective arrangement. To put these cells and sections into proper 
order would necessitet» an expenditure of £80. 

Mr. Francis JAMES LEA said during the course of the work at 
Catton Grove witness found that they should not get an absolutely 
satisfactory arrangement with the existing engine, and mentioned it 
to Dr. Osburne. He told the doctor it would not be very safe to run 
direct from the dynamo, for although it was rather more economieal 
there was a certain amount of risk, and if the engine stopped, or the 
belt broke the whole place would go into darkness. Dr. Osburne 
replied that he would leave it with witness to do what he considered 
best. The recording ammeter was put up so as to be a check on 
the workman, and the cost of it and the erection would be about 
£12. 10s. With regard to the accumulators, it was an everyday 
practice to put new plates into old boxes. The plates he used were 
of sufficient mechanieal strength to do without supports; he had 
many times used them in a similar way, Witness saw the installa- 
tion when it was finished, and it was delivered over in thorough 


working order. 
to instruct another man iu the working of the appliances, but 
nothing was then spent upon the battery. After a year’s run 
£1. 16e. 10d. was spent upon the battery, which was a very small 
amount, especially as the apparatus had been in the hands of an 
unskilled man. Witness said when he examined the battery it 
appeared to have been overrun, He was satisfied that his was good 
sound work, and it was on the same lines as work he had carried 
out succassfully in many places. 

His Honour said, through the assistance of the assessor, he had 
come to the conclusion that the defendant failed to perform the con- 
tract. I appeared that the plates which he supplied were not of the 
quality which ought to have been supplied, and also that the plates, 
considering the s'zə of the boxes, were not sufficiently supported when 
the work was done, He thought the stoppsge of the light was due 
to the plates having spread and short-circuited, and he thought that 
state of things was brought about by there not being. sufficient support 
when the plates were placed in the box, and the plates not being of 
the quality the defendant ought to have supplied. That being so, the 
question arose what compensation, if any, the defendant ought to 
make for the breach of contract, Hedid not think he ought to deduct 
from the damages anything becsuse the plaintiffs did not communicate 
with the defendant, as Dr. Osburne aud the ladies could not be 
. expected to understand the appliances, He thought the £80 claimed 
was not too much in order to restore machinery ; but, as the plaintiff 
had er j»yed the light for the duration of nearly a year and a half, he 
put the damage at £60. He did not allow anything in respect of the 
temporary work done by Mr. Woolnougb, but allowed £1 for refixing 
the ammeter and £4 for the extra expense in ruuning the dynamo, 
There would, therefore, be judgment for the plaintiffs on the claim for 
£65, with costs, and he gave judgment for the defendant on the set.cíf 
for £12, 23. 1d., with such costs as the registrar could allow. 


COMPANIES’ MEETINGS AND REPORTS 


LISBON ELECTRIC TRAMWAYS 


The report of the Lisbon Electric Tramways for 1905, to be pre- 
sented at the meeting on 13th inst., states that the result of the 
Company’s operations for the past year, after deducting interest and 


amortieation due on debentures of Companhia Carris de Ferro de 


Lisboa, and after payment of £25 000 for interest on the dabentures 
of this company, and payment of London cffi»e expenses and directors’ 
remuneration, shows a net profit of £91,742, whish. added to the 
balauce of £16,147 brought forward from last year, gives a balance cf 
£107,889. From this amount £55,000 has been placed to deprecia- 
tion (bringing this account to £75,000), and £5,000 has been added 
to credit of exchange reserve, makiog the total of this acccunt 
£10000. The directors now recommend a dividend of 5 p^r cent, 
for the year on the ordinary shares, leaving a balance of £17,356 to 
be carried forward. The number of pissengers carried during the 
year (including season-ticket holders) was 40 C65 125, an increase 
of 5,997 552, the gross revenue beiog 1,368,477 milreis, an increase 
of 177 451 milreis. Daring 1905 various extensions to the system 
have been completed, and opened for traffic, totallirg 5 miles 
695 yards, and the Board are satisfied that the expenditu e incurred 
in building these new lines is producing a good rate of inter s: on the 
capital outlay, To meet the demands of the increased traffic, many 
additions to the plant of the power station and to the rolling stock 
have been carried out, and further expenditure, involving considerable 
outlay, is still necessary. The accounts +how that the Company has 
already expended about £107,000 in this direction beyond its capital. 
and the Bcatd now consider it necessary t» make an inorea:e of 
capital to put the accounts on a prcper basis, It is, there- 
fore, proposed to create an additional 250,00) ordinary shares, 
of which 100,C00 will shortly be issued on such terms as the 
directors may consider desirable. Mr, Alfredo da Silva, of Lis^on, 
joined the Board in July, 1905, and his knowledge of local affairs 
renders him a desirable acquisition to the directorate, Mr. Lionel 
Phillips, owing to his departure for South Africa in November, 19C5, 
resigned his seat to the regret of his colleagues, and Mr. James 
Berjamin Taylor was elected in hia stead, . 


BIRMINGHAM AND MIDLAND TRAMWAYS. 


. The report of the Birmingham and Midland Tramways Limited for 
1905, to be presented to the meeting on the 14th inst., states that the 
gross receipts for the year, including £1,702 brought forward, 
amounted to £118,544. After providirg for all expenses chargeable 
to 1evenue, including repairs and maintenance, there remains £42 773, 
Dedusting interest on the debenture stock and the dividend on the 
54 per cent, preference shares, amounting together to £23,912, the e 
is an available balance of £18,860. The directors propose to pay a divi- 
dend on the preferie1 ordinary shares of 54 per cent., carrying forward 
£573, Expenditure on capital account during the year amounted tu 
£58,123, and £1672 has been received from sale of old steam rolling- 
stock, etc. An issue of £75 000 44 per cent. first mortgage debenture 
stock was made during the year, ranking pari passu with the stcck 
previously issued, and the amount of stock now outstanding is 
£275,000. A further issue of stock is contemplated to disckarge 
balances payable on contracts in connection with the reconstruction 
and equipment of the Company’s lines and for other purposes. The 
traffic receipts shown in the accounts include five months’ receipts 
from the omnibus department, and,.therefore, the increase in the 
receipts is n't as apparent as would have been the case had the 
omnibus receipts for the 12 months been included. Receipts from 
the tramways have increased by $25,003, and have fully justified the 


Ia March, 1904, one of witness’s men was sent over 
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expectations expressed in the report for 1904. Interest and dividenda 
received from investments amount to £24 5€4 compared with £24,123 
for 1904. ne v ‘ me | 


KALGOORLIE ELECTRIC POWER AND LIGHTING. - 


The report of the Kilgoorlie Electric Power and Lightirg Oorpora- 
tion for 1905, to be submitted to the meeting on the 13:h inst, states 
that the plant generally continues to work satisfactorily, and is fully 
loaded, To meet the increased demand for power a further unit is 
being installed, which it is hoped will be in operation in August next, 
The chairman visited Kalgoorlie last year. Since his return a 
new agreement with the Kalgoorlie Electric Tramways has been 
concluded for an extended period on terms satisfactory to 
both parties. Orher contracts have also been meade, and there 
is good reason to expect that a load for the new unit will have 
been arranged by the time it is ready to begin operating. It is 
gratifying to the directors to have been able during the period under 
review to commence paving arrears of interest on the preferred shares, 
The payment made in October last cleared «ff all arrears to the end of 
December, 1900, while the payment made in Aoril last covered all 
arrears up to Sept 30, 1901. After paying..£5 562 to the preference 
shareholders, also debenture interest and London expenses. and fally 
maintaining the plant ont of revenue, there remains to profit and loss 
a balance of £12 086. It has been decided to add £6,750 of this to 
reserve for depreciation, and to carry forward the bilance of £5,336. 


CORK ELECTRIC TRAMWAYS. 


An extraordinary meeting of the Cork Etectric Tramways and 
Lighting Oo. will be held in London to-Ccay to pass a resolution 
increasirg the capital by £20,0C0, in 1,000 5 per cent, cumulative 
preference shares and 1 OCO ordinary shares of £10 each. 


NEW COMPANIES REGISTERED, 


Matthews’s Improved Electricity Meter.— Registered May 24, 
Capital, £2,500 in £1 shares. As title. Agreement with S, Matthews, 
No initial public issue. Registered office: 35, Bucklersbury, E.C. 

Amalgaline, Limited.— Registered May 22. Oapital, £1,100 in 
1,000 preference shares of £1 each and 2 000 ordinary shares of Is, 
each, Objects: to acquire certain inventions relating to improve- 
ments in ihe jointing of cables, pipes, reds, tubes, and the Jike, in a 
flax therefor, and in moulds for the metallic covering of joints in 
lead-covered cables; to adopt an agreement with T. Harden and 8. L, 
Smith; t» develop and turn to account the said inventions, and to 
carry on the business cf founders, engineers, manufacturers of lead 
piper, makers cf electric light and other cables, etc. No initial publie 
issue.  Registercd office: 41, Holborn-viadust, E O, 

National Construction Co., Limited.—Registered May 21 by 
Peppe, Tangye, Young, and Oo., 34, Clement’s-inn, W.O. Capital, 
£60 COO ia £j shares, Otj-cts: to acquire and turn to account any 
Contracts, rights, grants, cuncessiops, etc., relatirg to land, railways, 
tramwaye, roadways, waterways, British and Colonial Government. 
contracts, electrical generation, traction, and supply, Luildirgs, 
harbours, docks, naval and military works, canals, timber trans- 
portation, lighting, ete., in any part of the British Empire. No 
initial public issue, Registered cffice: 52. Queen Victoria-street, E.C. 

Siemens Bros, Dynamo Works, Limited. — Registered May 25 by 
Budd, Jchnson, and Jecks, 24, Austin-fiiare, E.O. Capita’, £500;0C0 
in £10 shares, Objests: to acquire as from Jan. 1, 1906, tre dynamo 
branch of the business of Siemens. Bros. and Co., Limited, hitherto 
cariled on by them as telegraph and general engineerr, electricians; 
contractors, merchants, and manufacturers at St: fford and at Y.rk- 
man:ior, Westminster, S. W.; to take over the assets ard obligations 
of the said compary so faras the same relate to the said S:affud 
works and the said London office; to continue such dynamo business 
and to enter into arrangements with Siemens - Schuckertwerke 
G. m. b. H. (Berlir) with regard to the mansgement of the company’s 
undertaki: g. No initial publie issue. The first directors (to number 
not less than thiee nor more than eight) are A, Siemenr, O. F, von 
Siemens, G. von Ohauvi», Dr. A. B.rliner, and H. Natalis, No 
qualification required. Remuneration (if any) as fixed by the 
company. The Board may increase the capital up to a far.her 
£500,000. | 

Liens Registered. 


Holehouse, Blake, and Co, Limited (Engineers, Leeds) -— 
£400 5 per cent, first mortgage debentures, created April 50 and dated 
May 18, 1906, charged on the company's undertaking and property, 
piesent and future, including uncalled capital, have been registered, 
Holder : Mrs, E, M. Blake, Transvaal-terraoe, Carlir ghow-hill, Birstal, 
York, No trustees, | 
. National Provincial Electricity Ccrporation, Limited (London). 
Particulars of £5000 debenturer, cieated May 16, 1906, charged on 
the company’s undertaking and proper! y, present and future, inclading 
uncalled capital, have been filed pursuant t» Section 11(4) cf the 
Companies Act, 1900; No trastes. 

Tweedales and Smalley, Limitei Engineers, Cistleton).—A 
trust deed, dated May 19 1906, to secme £92,C00 d-b:ntures, haa 
been registered, Property charged: certain freehold l.nda, rights cf 
way, premises, etc., ab Osastleton and Richdale, ceit.in leaiehcli land 
tight of way, premises and plant at Oastleton, and the con pany'a 
undertakirg and property, present and fature, including uucalled 
capital, but «xeluding mines under lands above mentioned. Trustees: 


. J. T. Tweedale, 5, Vicarege.road ; R. B. Smalley, Norton Grange ; and 


E. Twecdale, Santridge House all in Cagileton, 


S9 — THE ELECTRICAL 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Manchester, —The Electricity Department invite tenders for stores. 
Tenders by June 12, 


Iquique (Chili).— The Municipalivy require tenders for public elec- 
tric lighting. Tenders by June 16, 


Huelva (Spain)—The Harbour Board invite tenders for eight 
electiic cranes. Direccion de Obras del Puerto. Tenders by June 15. 


Madrid.—The Direccion General de Obras Publicas invite tenders 
for the carrying out of an electric street railway. Tenders by June 9. 


Nuneaton and Chilvers Coton.—The Urban District Council 
invite tenders for a 200-kw, dynamo, Apply Electrical Engineer. 
Tenders by June 12, 

Madrid.—The Ministerio de Fomento invite offera for the electric 
lighting concession at Trequeros, Apply Direccion de Obras Publicas, 
Tenders by June 15, 

Brest (France),—Tenders are invited for lead tubes, for electric 
conduits, speaking tubes, etc. Deposit £40, Apply Directeur, Brest 
Arsenal, Tenders by June 20, | 

Stepney.—Tenders are invited for the supply and erection of are 
lamps and cast-iron columns, brackets, switches, etc, Tenders by 
noon on June 18, See advertisement. 

Copenhagen.— The Municipal Lighting Department invite tenders 
for electric light meters, Apply to the Director of Public Lighting, 
22, Vestre-boulevard. Tenders by June 9. 

Wimbledon.—The Corporation electricity department invite tenders 
for 12 flame arc lamps and lamp columns, Apply to the Borough 
Electrical Engineer, Tenders by June 20, 

Finchley.—Tenders are invited for the supply of feeders, distribut- 
ing mains, and other cables, network boxes, joint-boxes, etc, Tenders 
by 5 p.m. on June 18, See advertisement, | 


Paris .—The Under-Secretary of Posts and  Telegraphs invites 
tenders for telephone switchboards. Apply Rue de Grenelle, 103, 
Paris, Public adjudication June 22 and tenders by June 12, 


Dartford.—The Urban District Council invite tenders for house 
service cable, fittings, meters, and accessories for the electric lighting 
department. Particulars from the Clerk, Tenders by June 19. 


Madrid.—The Post and Telegraph Department invite tenders for 
telephone wire and underground telephone cables, Apply Direccion- 
General de Correos y Telegrafos, 10, Carretas, Tenders by June 10. 


Paris.—The Under S:oretary of Posts and Telegraphs invites 
terders for various telephone and telegraphic instruments and material. 
ns ds Grenelle, 105, Public adjudication June 23. .' Tenders by 

uae 15, 

Stepney.—The Electricity Committee invite tenders for the supply 
during the year ending June 30 1907, cf (1) ampere-hour meters, (2) 
demand indicators, (5) arc lamp carbons, "Tenders by noon on June 18, 
See advertisement, 

Finchley.—The Urban District Council invite tenders for the 
supply and erection at the electricity works generating station of one 
cold. water-softening plant, capacity about 2 000 gallons per hour 
continuous working. Tenders to Me. E. H. Lister, clerk, Council 
Offices, Fiachley, before 5 p.m, on June 11, 


Syduey, N.S.W.-—The Postm ister-General is open to receive offers 
for the d.livery and erection of five sections of a common battery 
gwitechbca:d snd 500 subscribers’ telephones, Particulars can be 
obtained from the Electrical Engineer, G.P.O., Sydney, Melbourne, 
Brisbane, and Adelaide, Tenders by Oct, 24. 


Salford.—The Kducation Committee invite tenders for the supply 
of four direct-current motors to the Royal Technical Institute 
as follows—namely, one 40 b.b.p., two 15 b.h.p., and one I b.h.p. 
Specification and further particulars may be obtained upon application 
to the Director of Education, Ohapel-street, Salford, Tenders by 
June 22. 

Bradford.—The Education Committee invite tenders for electric 
lighting av the Hanson new junior school, and for electrical fittings for 
the physical laboratories at Belle Vue boys’ secondary schoo! and 
Hanson new sshools. Tenders must be delivered at the Education 
mee re gabe Bradford, addressed to the Secretary, before noon 
on Jane 9, 


Shipley (Yorks).—The Urban District Council invite tenders for 
electric l'gbting installation at new baths and workshops. Specifica- 
tions and plans msy be obtained from the Electrical Engineer, Elec- 
tricity Wo:ks, Dockfield, Shipley, on payment of a deposit of £1. 1s., 
which will be returned on receipt of a bona fide tender, Tenders to 
the Olerk by noon on June 14, | 

Radcliffe (Lancs ).—The Urban District Council invite tenders 
for the supply of the following materials—viz : (1) granite setts ; (2) 
steel girder tramrails, fishplates, tiebars, bolts, nuts, points and 
crossings, and other special track work. Specifications and forms of 
tender may be obtained on application to Mr, W. L. Rothwell, 
engineer to the Council, on payment of £2. 2s., which will be refunded 
on receipt of a bona fide tender, Tenders to Mr, 8, Mills, clerk, by 
Jane 16. 

Adelaide (South Australia).—The Postmaster-General’s Depart- 
ment invite tenders for postal, telegraph, and telephone instrumenta 
and materials as follows: 10 mil s No, 16 tinned copper insulated 
Wire, as per specification K ; 15 miles No, 18 tinned copper insulated 
wire, as per specification L : two miles No, 20 tinned copper insulated 
wire, as per specification M. ; 10 tons (400lb. to tbe mile) galvanised 
iron wire, as per specification No, 2; 10 tons (200lb, to the mile) 
galvanised iron wira, as per specification No, 2; 4,000 shackleheads, 
as per sample; 1,000 fuses, as per sample ; 500 transmitters, Delville, 
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Ericsson, or Hunningscone type, suitable to work with three-volt: 
battery (sample of article tendered for to be submitted with tender); 
120 carbon diaphragms for Delville transmitters ; 200 switehboards, 
single conductors, each 9ft. long, with standard single-line plugs, as 
per Fig. 8,005, W. E. Co.'s catalogue, 1900 (the cords must be rein- 
forced where entering the plugs); 16 accumulators, Tudor type, 500 
ampere-hours capacity, with glasa boxes, separators, and insulators 
complete, but no acid ; 700 yards oval telephone cable, containing 20 
twisted pairs No. 22 S.W.G. cotton-insulated copper wires; 350 
telephones, wall type, branching, as per specification A ; 150 telephones, 
metal desk pattern, complete, as per specification B ; 12 operators’ head 
and breast telephones, complete, with five-way plug and jack and five- 
conductor cord and differentially-wound receiver, similar to Nos, 540 
and 541 Ericsson and Oo.’s catalogue (fifth edition); 18 condenser 
telephones, complete, as per Fig. 855, p. 58, Ericsson and OCo.’s cata- 
logue (fifth edition); 25 Eriesson's hand combination telephones, 
with battery, key, and four-conductor cords, as per Fig, 520, Ericsson 
and Oo.’s catalogue (fifth edition) ; 50 non-polar relays, as per specifi- 
cation O; 30 transformers, as per Fig. 620, Ericsson and Oo,’s cata- 
logue (fifth edition) ; 12 switchboards, wall pattern, metallic circuits, 
for two lines (two cords and four plugs to each), as per Fig. 5,201, 
W. E. Oo.’s catalogue, 1900 ; 10 awitchboards, wall pattern metallic 
circuits, for three lines (two cords and four plugs to each), as per 
Fig. 5,800, W. E. Co.'s catalogue, 1900; five switchboards, wall 
pattern, metallic circuits for four lines (two cords and four plugs to . 
each), as per Fig. 5,501, W. E, Oo.’s catalogue 1900 ; five switch. 
boards wall pattern, metallic circuits, for five lines (two cords and 
four plugs to each), as per Fig. 5,502, W. E. Co.’s catalogue, 1900 (the 
resistance of the anuunoiator coils of these switchboards to be not less 
than 500 ohms) ; 48 extension switches and bells, combined, as per 
Fig. 450, Ericsson and Oo,’s catalogue (fifth edition) ; 50 battery bells, 
5in,, skeleton type, 10 ohms resistance, with substantial platinum 
contacts, as per Fig. 7,0514, W. E. Oo.'s catalogue, 1902; 25 
annunciators in wood case, resistance of coils 500 ohms, as per 
Fig. 7,8164, W. E. Oo,’s catalogae, 1902; five tons sulphate of 
magnesia, as per sample and specification H ; one ton crushed sal 
ammoniac, as per sample and specification I ; 400 Meidinger line celle, 
as per sample and specifisation J; 400 Meidinger line cups as per 
sample and specification J ; 400 Meidinger line inverts, as per sample 
and specification J; 5,000 battery corks and tubes, as per sample; 
14,000 battery zincs, as per sample; 9,000 battery leads, as per 
sample, Tenders may be sent in for the whole or any portion of the 
material required, and must include customs duty, if any. Tenders 
sent through the post should be registered. Tenderers must state the 
country in which the articles tendered for have been made or pro- 
duced, and, in the case of manufactured articles, where the material 
has been made or produced, Tenders must be on the proper forms, 
and accompanied by a deposit of 5 per cent, in accordance with 
Olause 5 in the general conditions. Specification General Post Office, 
Adelaide, Melbourne, Sydney, and Brisbane. Tenders by July 4, 


RESULTS OF TENDERS. 


Derby.—The Town Oouncil have accepted the tender of the 
Callender Oable Oo., at £662, 53. 6d., for the supply of cable for the 
extension of mains, 


Aintree (Lancs ).—The Lancashire and Yorkshire Railway Oo. 
have accepted the tender of J. E. Gabbutt, Hamilton-square, Birken- 
head, for the erection of an electric sub-station at Aintree. 


Belfast.—The tender of Messrs, Aston Bros, Donegall-street, 
Belfast, has been accepted for tke supply of turbines for driving 
machinery at Purdysburn for the district lunatic asylum for the sum 
of £1 511. 

Barnstaple,—The Town Oouncil have accepted the tender of the 
Sb. Helens Cable Oo., at £556. 18s., for the supply of cables ; that of 
T. Jewell, at £18, 183., for the supply of troughing for the electricity 
works; and the tender of W, H. Keys Limited for bitumen at £5, 10s. 
per ton, 

Hull.—The Oorporation Tramways Committee have accepted the 
following tenders: Messrs, Olayton, Sons, and Oo., of Hunslet, for 
two steel Lancashire boilers for the O,borne-street power station, for - 
the sum of £1,177, 1s, 6d. ; Messrs. Harrison and Turner, Hull, £157, 
for altering the condensing pipes; Messrs, E, Green and Son, Wake- 
field, £500. 52, for an additional economiser ; and the tender of 
Messre, T. T. Vickers, £270, for mechanical stokers, 


Bedford, —The Electricity Deparbment have received the follow- 
ing tenders for the supply of high and low tension cables over a period 
of 12 months:—Siemens Bros. and Oo., Queen Aune’s-chambers, 
Westminster, S, W. (recommended for acceptance), ^ Also tendered : 
British Insulated and Helsby Oables, Prescot, Lancs, ; W. T. Glover 
and Oo,, Trafford Park, Manchester; Western Electric Oo., North 
Woolwich, E.; Union Cable Oo., 23, Oollege-hill, E.O. ; Lahmeyer 
Electrical Co., 109-111, New Oxford-street, W.O. ; Johnson and 
Phillips, Old Oharlton, Kent; Oallender’s Cable and Construction 
Co., Hamilton House, Victoria-embankment; St. Helen's Cable and 
Rubber Oo., Warrington ; London Electric Wire Co., Playhouse-yard, 
Golden-lane, E.O. ; Henley's Telegraph Works Oo., Blomfield-street, 
London-wall, E.C, 


Battersea.—Though in general agreement with the London County 
Council (Tramways and Improvements) Bill, the Battersea Borough 
Council is petitioning the House of lT;ords against it in order to 
preserve a /ocus standi for resisting the attempt made in the Bill to 
give the County Council a right of appeal from any local authority 
vetoing a tramway scheme, The Borough Council fears that if this 
provision be passed the County Council will force the overhead system 
of tramway traction upon Battersea, which insists upon the condnit 
system throughout, 


BUSINESS NOTES. 


TRACTION. 


Mount Tabor.—-A recent public meeting of ratepayers has passed a 
resolution calling upon the Halifax Corporation to extend the tramways 
to Mount Tabor, 

Farnborough.—The Urban D’strict Csuncil have decided to 
oppose the application of the P^wer and Traction, Limited, for a 
provisional order to construct a light railway through Aldershot and 
Farnborough. | 

Lincoln.—It has been decidel not to run the trams on Sundays in 
future, Whit Monday was a record day in the number of passengers 
carried on the trams, the takings amounted to £65, which represented 
16,000 passengers. 

Darlaston.—The tramway company have informed the Highways 
Committee that they are unable to comply with the request of the 
Council to alter the present system of cars on their Willenhall and 
Darlaston section, the traffic being so extremely light. 

Hastings. —The Railways and Tramways Committee have approved 
the plana prepared by Messrs, Kincaid, Waller, Manville, and Dawson 
showing the positions and details of the mode of construction of the 
proposed tramways on the front line and in London-road. 


` Croydon.—The Croydon tramway system on Friday last came under 
complete Corporation control, the term of the lessees, the British 
Electric Traction Co., having expired at midnight on the previous 
day, At that hour the keys of the chief depót at Thornton Heath 
were formally handed over to the mayor, 

. Stettin (Germany).—The Stettin Tramway Oo.’s capital is 
£200.000. The receipts during last year amounted to £63,420 ; 
14.662 631 persons were carried, and the average takings per kilometre 
were 544. (or about 544, per Eaglish mile). A dividend of 64 per cent. 
was declared. 544 miles of lines are now in use. 


Southport,—The tramway manager’s report shows a deficit last 
year of £655, against profit of £15. He suggests that the question 
of runnirg the trams on Sunday will have to be carefully considered 
in the future, In the face of financial loss on the undertaking, opinion 
in Southport seems to be veering in favour of Sunday trams, 


Gloucester.—The City Oouncil at their last meeting passed a 
resolution to the effact that 4d, tickets be issued to artisans, 
mechanics, and daily labourers desiring to travel by the light railway 
cars leaving the wagon works at 1 p.m. ou weekdays for the Bristol- 
road terminus and for the Tredworth Orossing, Stroud-road. 


Walkden, — Messrs. J. F. and O. Woods, of Bolton, have 
secured the contract for building the Lancashire Uaited Tramways 
Qo.’s generating station here. Ironwork is now being delivered at 
the new spinning mill béing built here by Messrs, T. and W, Meadows, 
of Stockport. Lord Ellesmere's model creamery is now approaching 
completion. 

Swinton.—The Lancashire United Tramways Oo. have now got 
double lines laid from Moorside and Wardley Station to Swinton 
Parish Ohurch, where they j»in the Salford Corporation system, They 
have also reached the E.vtesmere Monument at Walkden from Farn- 
worth. ‘They are building commodious tramcar sheds in Partington- 
lane, Swinton, 

Shoreditch.— At the last meeting of the Borough Oouncil it was 
recypm mended, as a result cf a conference with the Highways Committee 
of the London County Council, that opposition to the laying of double 
lineg opposite the town hall :h uld be withdrawn. It was mentioned 
that the town clerk is in communi cation with the North London Rail- 
way Co, as to the possibility of rounding cff the corner of the 
station in Kingsland-road and Old.street, 

Lancaster.—The traffic revenue for the year is £5,236. 13s., 
compared with £4,508. 74, dd, in the previous year, an increase of 
£728. 53. 8d, The expenditure on power, traffic, and general exper ges 
is £5,292. 17s., or £330. 16s, 5d. more than last year, From the 
tramway manager’s annual report it will be seen that it has cost £330 
to earn the increased revenue of £728, ‘' Repairs and maintenance ” 
have cost an additional £172, and may be taken as an increasing item, 


Swindon,—A serious tram accident occurred at Swindon last Friday 
evening. In consequence of the Bath and West of England Agricul. 
tural Show, the electric cars were very heavily laden, and No. 11 car, 
which is registered to carry 58 passengers, was descending Victoria- 
road, a steep incline, with a load of between 70 and 80 people. 
Midway down the hill the ear got beyond control, and at the foot of 
the hill ran on to the up rails at acrossing and overturned, Oae or 
two passergers jumped clear, but the remainder went over with the 
car, and the m. jority were more or less ir jured, four being killed. 


Tooting —Ia view of the commencement ab comparatively early 
dates of the electric working of the tramways from Westminster Bridge 
and St. George's circus to Wandsworth, and the Jines in Falcon-road, 
Wandsworth, and Garratt-lane, Wandsworth, the Highways Committee 
of the County Council have prepared 4 revised list of fares, Oa existing 
routes there will be no extra demand on workmen, hut in two cases— 
from the Hop Excharge and Westminster Bridge to Tooting broadway 
(vid Battersea and Wandsworth)—the charge will be 14d, for the singla 
and 3d. for the double journey, this advance being on account of the 
length of the new route, 

Hull.—TheOorporation Tramways Committee have accepted the off ar 
of the Bell Punch and Printirg Oo. to supply 300 tram-ticket punches 
at £1. 10s, each, The question of the hours and duties of motormen 
and conductors has been referred to the chairman, deputy chairman, 
and manager of the Tramways Committee, The total receipts from 
the cars up to May 19 last was £15,320, as against £15,203 in the 
corresponding period of last year, an increase of £117, Colonel von 
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Donop, on behalf of the Board of Trade, has issued his report upon 
the new lines over the Whitefriargate Bricge, The lines are certified 
to be fi» for public traffic, and the use of electrical power has been 
sanctioned. The speed of the cars must not exceed eight miles per 
hour, | 

Corunna (Spain).—The -British Consul reports that a prejsct has 
been in existence now for several years for prolonging the city tramway 


| lives to a neighbouring village some four miles out with a view to 


facilitating the bringing in of market produce by the peasantry of the 
surreunding country, and it was meant that the motive power of this 
extended line should be supplied by the electric company, electrisity 
being also to be substituted in the city itself for the present system of 
traction by mules. The contemplated work has not even been cem- 
menced. The electric lighting companies, of which there are two, 
now obtain their power direct from a fall of water near Puentedeume, . 
about 15 miles from Oorunna, instead of working it by coal as was 
formerly done, 

Leith —In connection with the proposed tramway extension to 
Granton a consultation is to take place between the town clerks of 
Edinburgh and Leith. For the guidance of their clerk, the Leith 
Council have agreed upon the followirg ‘‘ heads of agreement" : (1) 
that the construction work be carried out jointly ; (2) that the working 
be by Leith, under arrangement that a proportion of the receipts be 
paid to Edinburgh ; (3) that the electric power be taken from Leith ; 
and (4) that Granton-road, before being taken over. by Leith, be, so 
far as cu‘side the tramway operations, put in order to the Leith 
Council's satisfaction, and Leith Corporation not to pay the feu-duty 
referred to in the draft heads of agreement prepared by the town clerk 
of Edinburgh, 


Dudley.—The Tramway Committee have issued a report stating 
that, having considered the plans of the Birmingham and Midland 
Tramways Joint Committee for the reconstruction of the Tipton tram. 
way, they recommend that the same be approved and accepted, subject 
to the cost of such recorstruction, less an abatement of 10s, ld. per 
lineal yard for old materials being added to the purchase money and 
taken into consideration in assessing the rent under a lease, if the 
company should be entitled to one, and algo subject to a formal sgree- 
ment being entered into by the committee with the Corporation and 
the owners of the line, They further recommend that the committee 
petition against the Shropshire, Worcestershire, and Staffordshire 
Electric Power Billin the House of Commons so as to obtain protection 
of their interests, 


Colchester.—The report of the Tramways Committee for the year 
ending March 31 last is as follows: Tr»ffic expenses, £3,240 or 
2423 per car mile; genera] expenses £925, or 691 per car mile; 
general repairs and maintenance £1 211. or 926 per car mile ; cost of 
current.at 144. per unit, £2 818 or 2 107 per car mile ; total amount 
cf operating expenses, 6:127 per car mile, The y^ar's income amounted 
to £10,588 or 7:916 pər esr mile, Tae chief items of income were: 
by ordinary passengers, £9 827; special cars, £42 ; advertisements on 
cars, £546; and luggage, £119. Of the cost of maintenance, £955 
odd was in respect of cars, and £185 for electrical equipment. The 
total smount of deficiency since the commencement of tne undertaking 
(no allowance being made for depreciation) was s ated to be £533, 
which was recommended to be d:frayed by the rates, 


Royton.—A difficulty has arisen with Oldham about the rent of the 
tramways.  Oouncillor Smethurst stated at the last meeting of the 
Council that the Royton Tramways Oommi-tee hid debited the 
O.dham Oorporation with owing them £1,007 for rent, He had been 
informed that Mr. S'sttery, the manager of the Oliham tramways, 
would at the next meeting of his committee present an account for 
£600 in favour of Royton. He did not feel disposed to have an 
interview with Mr,.Slattery and heg of him to increase the amount 
which it was intended to give to Royton, The best course to adopt . 
would be for the clerk to write to the Royton tramways engineer, and 
instruct him to at once close the accounts with the contractors, The 
Oldham Corporation should’ be informed that Royton would charge 
5 per cent, interest on the money which had not been paid to them on 
the appointed day, R vton ought to have received £1,007 from 
O dham a month ago. O:dham were compelled to pay any accounts 
which the Royton tramway engineer certified to be correct. 


Barking.—A report has been submitted to the Town Oouncil 
by a special committee which was appointed to inquire into 
the working of the electricity and tramway department. The 
report stated that the committee considered the report by 
the officers as to the wrking of the two departments, and 
arising thereout it was resolved that the question of the inefficient 
slot meters and the provision or otherwise of new meters be referred 
to the Electricity and Tramways Committee for consideration ; that 
the epg neer be directed to keep a new complaint book, and that 
complaints of any kind in connection with electrico lighting be entered 
therein; and that the engineer report to the committee as to the 
increase in the supply of electricity for (1) lighting and (2) power for a 
period of three years, as compared with gas for the same period. With 
regard to the light railway, it was resolved that the engineer be 
directed to reduce the number of cars working by one, and to give 
notice of thir, and to arrange for the remaining drivers and conductors 
to clean their care, 

American Tram Disaster.—A tram accident at Providence, 
Rhode Island, oo Sunday lus’, which resvlted in 12 deaths and 75 
people being ix jared, was one of the most serious ever recorded. The 
car was an open one, packed with young people, Altogether there 
were 100 aboard. The tram driver was an o'd and trusted servant, 
and was known to mest of his young fares, but the journey in question 
was his first this season, and there was apparent)y a mistake about 
lighting the route, Shortly after midnight the tram found itself 
coasting down a steep hill, AER big arc light at tbe foot 
of the hill was out, and the driver, thinking he had a straight rail 
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ahead, made no «ff»rt.to check the speed of the car until it was almost 
at the cu ve. The passengers had no warning of their danger, when 
guddenly the car, striking the turn, left the tracks, and turned turtle; 
pinning down a dozen or more passengers to the ground, Six were 
instantly killed, and injuries were i»flicted from which others died 
within an hour, while two more expired on their way to hospital, 


Walsall, —There is a proposal on foot to relay the greater portion 
of the tramway line between Bloxwich and Pleck, a distance of some- 
thing like four mil-s, The estimated cost of the work is about 
£38 000, and the scheme provides for the substitution of double line 
in place of the single one now in existence, In reply to criticisms of 
the scheme, it is contended that when the improvement is carried out 
ib will not only expedite the service, but will rsalt in a more 
economical working of the section of the tramways in question. At 
present the only portion of the Corporation system with a double line 
is practically Park-street, and thie, of course, will remain intact, At 
a meeting of the Ganeral Purposes Committee, held a few days ago, 
the question was the sutjact of a lorg discussion. That committes is 
constituted of the whole of the members of the Council, and, on the 
recommendation of the committee, the scheme for relaying the line 
between the places mentioned will come before the Town Council at 
the next meeting for confirmation. An arrangement has been come to 
with the Birmingham and Midland Tramways Joint Committee whereby 
intercommunication between Walsall and outlying places will be 
established, including Wednesbury in one direction and Darlasbon 
and Bilston in another, 


West Bromwich.—Oolonel Yorke (inspector of the Board of Trade) 
held an inquiry lass week with regard to the recent tramway accident, 
when a girl was killed. . Evidence was given by Harry Moore, driver 
of the car which caused the accident. He stated that the car was 
fitted with the trigger lifeguard. The girl, in crossing the road, 
tripped up and fell lengthways right across the track, Before he 
could pull up, the car went on to the child, who got entangled 
between the booster beam and the leading driving wheel. The car 
was travelling at the rate of six or eight miles an hour, and he 
applied the electric brake and pulled it up within a car’s length. 
Mr. Conaty, traffic manager, said the possibility of getting people 
from under tramears alive by the aid of jacks was very remote, There 
were no regulations laid down with regard to the distance of the gate 
of the lifeguard from the road, but they were usually from 4in. to 6in, 
The Inspector said he failed to see how jacks could save life, He 
thought it. was better to attend to the lifeguard, as prevention was 
better than cure. He should certainly recommend in his report that 
the gate of the lifeguards should not be as high as 6in. With regard 
to the question of jacks, he said he should have to make irquiries 
when he got back to London as to what the custom was. Until he 
had done that he could not say exactly what he proposed to recom- 
mend, The Mayor, on behalf of the inhabitants, said they would be 
very glad if the tramway company would provide suitable jacks on. 
each car, 

Walsall.— Details have been issued with. regard to the improve- 
ments proposed by the Oorporation tramways to be made on their 
system at Walsall. Io is proposed that the old tramway line from 
Towend Bank to Field-street, Bloxwich, be reconatrusted with double 
instead of single track at an estimated cost of £17,771, which includes 
£1,807, one-half the estimated cost of certain street improvements, 
The. old tramway line from the B idge to Oxford st eet, Pleck, 
it is recommended be reconstructed with double instead of single 


track at an estimated cost of £8305, which includes £843, 


one-half cost of certain street improvements. Is is further 
proposed that the following recommendations be confirmed: That 
the Council reconstruct with single line and loops and renew the 
electrical equipment of the lines leased to the South Staffordshire 
. (Lessee) Oo., extending from the Brown Lion Inn, Pieck, to the 
borough boundary on the Wednesbury and Darlaston roads, at a 
total estimated coat of £12,068, subject (1) to the company agreeing 
to pay, in addition to the present annual rent of £378, a fixed 
annual sum of £500 until the expiration of their lease ; (2) t» satisfac- 
tory terms being come to with the company for intercommunication 
between the Bridge, Walsall, the White Horse Inn, Wednesbury, and 
the Bull Stake, Darlaston, or the town hall, Bston, as the Council 
shall elect ; (5) to the company reconstructing the remaining portions 
of the lines from Wednesbury and Darlaston to Walsall, the work to 
be commenced at the same time as the Corporation commence to 
relay the portions belonging to them, and to be completed by the 
same time, That an agreement be entered into between the Corpora- 
tion and the South Staffordshire Tramways (Lessee) Oo. for inter- 
communication between the Bridge, Walsall, the White Horse Inn, 
Wednesbury, and the Bull Stake, Darlaston, or the town hall, 
Bilston, as the Council shall elect, over the tramway owned or worked 
by the Oorporation and the company respectively, on terms and con- 
ditions to be approved by the Tramways Committee, the agreement to 
be for three years certain, and thereafter sutject to six months’ notice 
on either side; that the common seal be affixed theretc, and that 
application be made to the Oorporation of Wednesbury for such consent 
as it may be necessary to obtain from them to enable the arrangement 
to be carried out. That application be made to the Board of 
Trade for (1) their approval of the plans for the reconstruction of the 
Corporation tramways before-mentioned, and of the statement of the 
materials intended to be used therein ; and (2) their sanction to a loan 
of £28,144, which, with the unexpended balance of £10 000 autho- 
rieed by the Walsall Corporation Act, 1900, to be borrowed by the 
Oorporation for tramway, purposes, msking together £38 144 is 
required to defray the cost of such reconstruc ion, and that the Board 
be requested to sanction a period of 25 years for the repayment of 
such loan, The Tramways Oommittee further recommend that, 
subject to the approval of the Board of Trade, seven of the existing 
cars be fitted up with tops similar to car No. 6, at an estimated cost 
of £350, and that the work be done by the workmen at the depdt, 
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Bermondsey.—The Council are about to apply for sanction to 
borrow £2 000 for mains extensions, 


Rhos. —It is the intention of the Telephone Co. to open an 
exchange.at Rhos if sufficient subscribers permit of the undertaking.. 


Llanelly —The Local Government Board has: sanctioned the loan 
of £6,000 to the Llanelly Ur-an District Council for the purpcse of 
their electric scheme, 


Bridgend.—The Lighting Committee hava recommended to the 
District Council: the tender of the General Electric Lighting Co, for 
two arc lamps at a cost of £6, 


Walsall,—An inquiry has been held by the Local Government ' 
Board into an application by the Corporation vo borrow the sum of 
£13.000 for the purposes of their electricity undertaking, . 


Dudley.—The Tramway and Lighting Committee of the Corporation 
recommend that the Council charge consumers of electrical power for 
heating purposes 1d, per unit for 22 hours, and 6d, for the hours of 
Leavy load. | ui 

Partnership.—The London Gazette announces that the partnership 
between G. W. Jubb and E. D. Stakes, carrying on business aa elec- 
trical engineers at Market.street, Wakefield, has been dissolved by 
mutual consent, 

Release of ‘Trustee,—According to the London Gazette, Mr, F, 


‘Stone, 47, Full street, Derby, has been released from trusteeship in 


the estate of S. Gardner, electrical engineer, Hornington-street, 
Burton-on-Trent, Staffs, — 


Croydon,—The Lighting and Electricity Committee are recom- 
mending that the Council sanction an application being made to the 
Local Government Board for consent to the borrowing of £22,830 for 
extensions of works and mains. 


Calcutta.—The number of units delivered to consumers from the 
station of the Caleutta E'eetric Supnly Corporation during the four 
weeks ended April 27, 1905, was’ 197,922, compared with 301,369 
units in the corresponding four weeks of the preceding year. 


Dalkeith.—The Electric Supply Oorporation have intimatd that 
the charges for electricity for lighting purposes at Dalkeith will be 
44d. per unit to all consumers, with a special discount of 10 per 
cent, to those consumers who use the electric light throughout their 
premises, 

Stepney.—The accounts of the borough electricity department show 
a net profit for the year of £1 988. 1Us. 7d. The Borough Council 
have decided to make a further exteusion of the electric l'ght installa. 
tion. and to apply to the London County Council for a loan of £10,500 
for that purpose. ' 

Hammersmith, —The Borough Council have decided to purchase 
from tbe secretary of the Waste Lands Almshouses Charity for the 
eum of £2 700 a piece of land belonging to the charity in S«rubs lane 
for the purpose of a dey Ot and an electricity sub-station. The Council 
are about Lo extend the mains in Oaklands-grove at a cost of £229, 


Sunderland.— The Corporation’s electrióity department shows a 
gross profin of £21 404 on the year's working, which is 7 02 per. cent, 
on the capital outlay. and 55 per cent. on the' costs for the year, The 
total revenue was £47 964, and the total expenditure $26,560. After 
payment of interest and’ instalment of loans, there is a net profit of 
£1,429. | | 

Wealdstone.—The Wealdstone Council have entered into an agree- 
ment with the North Metropolitan Electric Power Co, for the supply 
of electric light within the district, and at their last meeting several 
applications were reseived from people desirous of lighting their 
premises with electricity. The clerk was directed to notify the company 
of the fact. 

Hexham,—The Electric Lighting Provisional Orders (No, 7) Bill 
has been before the Examiners of Standing Ordersin Parliament, The 
measure has been introduced on behalf of the Board of Trade to 
confirm a number of orders, including one granted to Hexham. It was 
ordered that the Bill should be reported for second reading in the House 
of Commons, 

Malvern —Ia accordance with an application made by the District 
Council to the Local Government Board for sanction to borrow £475 
for the provision cf two electrically-driven compressors, with motors 
74 h.p. each, at the Link Mill, in connection with the Council's 
sewerage system, an inquiry has been held at which there were no 
ot jections, and the inspector closed the inquiry, 


Cheltenham.— The monthly report of the Corporation electrical 
engineer shows that on May 15 there were 867 consumers, with an 
equivalent of 58 552 8-c.p, lamps, connected to the private supply 
mains, the corresponding figures tor last year being 817 and 54,639 
respectively, The electrical engineer was authorised to purchase a 
Sin, water-meter for the works at a cost not exceeding £59, 


Barrow.—The report of the Council electricity department for the 
past year shows that the capital expenditure was just over £99,000, 
and the gross revenue practically £12,000, and the expenditure just 
over £5 060. There was a gross profit of £6 700, which was equal to. 
a retarn of a little over 7 per cent, on the average capital The 
increase of output during the year was over 80,000 units, practically 
10 per cent, . 

Accrington.—The Corporation Electricity Committee have arranged _ 
to recommend the adoption of an engine and dynamo by one of the 
following makers—namely: Engine—M-ssrs. Willans and Robinson ; 
RB owett, Lindley, and Co,; Belliss and Morcom. Dynamo— Lancashire 
Dysamo Oo.; Dick, Kerr, and C».; Siemens Bros..and Oo.; General 
Electric Co.; Bruce Peebles and Co,; Johnson and Phillips; and Thos, 
Parker Limited, mE | 
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Charminster.—A set of electric bells have b3en fitted to the church 
bells in accordance with a design by Mr. J, Ruddick, engineer, of 
Oharminster, which will enable the rivgers to practise without the big 
bells being heard ontside. The arrangements are quite novel, and 
answer the purpose very well, The electric bells ring in the belfry. 

Greenock,—A special meeting of the Oorporation was held on 
the 30th ult., mainly to consider a report by Mr. Robertson, burgh 
electrical engineer, on the proposal to erect a refuse destrustor and an 
electricity generating station in connection therewith. Oa the motion 
of Treasurer B-own it was agreed to accept the offir for the des‘ru>tor 
of the Hor:fall Co., Leeds, amounting to £10,611, the erection of the 
buildings to be let out under a separate contract, 

Lincoln,—The year 1905 was the most successful the Corporation 
electricity works have had, as the net profit amounted to £2,1€5, as 
compared with £1,161 last year. In the early stages of the under- 
taking nothing but black ruin was prophesied, but the loss in the 
initial stages has been turned into a profit of £2 000. Mr. Clegg, th» 
electrical engineer, is to be congratulated in gettirg it into this 
satisfactory condition, The demand has increased by 200 000 units. 

Gloucester.—Thé engineer has presented his annual report to tha 
City Council on the past year's working, which shows a net profit of 
£1 402 9s. 10d. after meeting all financial charges for interest and 
sinking fund. Had it not been for the reduction to 1d. a unit on the 
tramway supply the profit would have been $2,100. GSeventy.e'ght 
per cent, of the old customers had increased their original installation, 
and nota single desirable customer had been lost daring the whole 
bime, | l 

Finchley.—The Electricity Committee of the Urban District Council 
are recommending the Council to make application to the Local 
Government Board for their sanction to borrow the sum of £12,000 
to defray the following estimated expenditure : new feeder for westérn 
district, £2 750; distributing mains- upon the following estates — 
Holdenhurst, Arden, Courthouse, Glebe, Etchingham Park, Holden- 
road, Holly Park, and Fallow Court, £6,000; anticipated further 
extensions of distributing mains, $5,250. | 


Camberwell,—Notice has been received by the Borough Council 
from the London Electric Supply Corporation, that after the expira- 
tion of one month from May 12 they intend ‘'to lay a route of trunk 
mains in New Oross-road and Qaeen’s-road, Peckham, in the boroughs 
of Camberwell and Deptford. The said trunk mains will consist-of 
lead-covered cables, drawn into earthenware or fibrous ducts, embedded 
in concrete or into cast-iron pipes, with brick drawn-ia boxes at 
intervals. The cables will work ab a pressure of 6,600 volts alternating 
current,” 

Aberdeen,—At the last meeting of the Gas and Elestric Lighting 
Committee of the Town Council it was reported that during April 
there had been manufactured for lighting purposes at the electricity 
works 181,915 Board of Trade units and for traction purposes 170,822 
units, The committee are considering the propriety of having the 
following thoroughfares lighted by electricity—viz.: Albyn.plae*, 
Rosemount Viaduct, South Mouvt.street, King-street from Castle. 
street to Urquhart road, Market street, Victoria Bridge, and Victoris- 
road from Albert Qasy to Mansefield-road, 

Steam-Turbines,—The Leeds Oorporation recently decided to 
extend the plant at their electricity works by the adoption of steam- 
turbines, and advertisements were duly issued inviting tenders for two 
ő 000-kw, sets, After making a tour of inspection round the country, 
visiting most of the more modern turbine stations, the committee hava 
recommended the adoption of the Willaus.Parsons type of turbine 
with shrouded blades; and have reco nmended the Council to place the 
complete contract, including the generator portion and the condens- 
ing plant, in the hands of Messrs, Willans and Robinson, Victoria 
Works,’ Rugby. | 

Clacton.—The electric light installation undertaken by the Urban 
District Council was successfully inaugurated on Saturday last, when 
the current was supplied to the Palace Theatre and grounds. The 
generating station is situated in the towa yard, in near proximity to 
the Oouncil’s gasworks, The three-wire, low-tension, direct-current 
system of supply has been adopted, the total estimated expenditure 
being £14,000. The engine-room equipment consists of two gas- 
engines capable of developing 180 b,h.p. on town gas. Each of thes» 
engines is coupled bya flexible coupling toa 110-kw. electric gene- 
rator giving 220 amperes at 500 volts, The current will be supplied 
to consumers at a flat rate of 51. per unit for lighting and 51. per unit 
for power purposes, The gas-engines have been supplied by Messia, 
Davey, Paxman, and Oo., of Colchester, The Council do not propcse 
to use the electric light in the streets ab present. 


Lancaster, —'The income of the Corporation electricity department 


is £9,203. 6s, 5d., as compared with £9,145, 15s. 2d. for the previous. 
year, whilst the expenditure is less upon all items except rates and | 


taxes and debt redemption, The total net profits are £1,017, 10s, 2d., 
as compared with £585. 4s. 1d, These profits have been carried to 
reserve fund, which now stands at £5,843. 143, 7d. The sale of 
current for lighting shows an increase in units of 6 7 per cent., but 
there is a decrease 1n money owing to reduction in price from 5d. to 
4£d,, commencing with the second quarter of the year. "The sale of 
current in units for motor power has also increased by 525 per ceat,, 
and in money from £408 to £621. For tramways the increase in units 
is 8 9 per cent., and in money £125, The total capital expenditure 
is £62,290. 143, 6d., and the debb outstanding £61,680. 2a. 4d, 
Against this there is £3,549. 143, 7d. in the stock redemption 
account, ; 

West Bromwich, —The annual report and statement of accounts of 
the West Bromwich electricity undertaking for the year ended March 31, 
1906, has been: issued. The total quantity of electricity generated 
during the year was 2,011,656 units, against 1,651,526 units last year. 
The quantity sold to consumers was: for lighting 234,584 units, and 
for motive power 210,910:units; The tramway company had taken 


| 


| or equivalent of 8c p. lamps connested is 4,865, 


1,102,749 units -compared with 967,126 units last year, and the 
qnantity used in public lighting was 107,984 units, compared with 
105.285 unite in the previous vear. The total quantity of electricity 
sold du-ing the year was 1,655 927 units, agains: 1,411 884 last year, 
The gross profit for the year was £5,769, and after alli wirg for 
interest on and redemption of the total debt, as well as for losses. in 
the outdoor departments, there remains a net prcfib for the year of 
£1930. The net profit on the sale of electrical energy for the year 
was £2 260, 


Kendal.—The total recepta from the elestricity department of the 
Cou:cil on revenue account amounts to £977 10s. 1ld., expenditure to 
£805. 151. 8d., gress profit £173, 15s. 51. Taterest and instalment of 
loan, including bank interest aad commission, absorb. £866, 51. 41., 
leaving a deficiency of £692. 103. 1d, The expenditure on capital 
account on meters, mains ard services, gas-engine and dynamo, and 
extension to switchboard, amounts to £247. 6s. 11d.,: bringing the 
total expenditure on capital account up to £13,792. 53 81. The total 
number of consumers now on the boka is 105, snd the total number 
Tabal number of 
units generated 57. 556, sold 40,878. used ia station 1,705, unaccounted 
for 14 843, per cent. on make 25 88, units sold per 8 c.p. lamp con- 
nected 8 88, The average per 8-c.p, lamp for the whole country for 
the year ending March, 1905, was 17 77 unita. so that Kendal con- 
sumers have taken 52 8 per cent. less than the average. A= the number 
of lamps connected bears a strong relationship t3 the capital expendi- 
ture, it can readily be understood why there is a large deficiency on 
the year's working. The coal (225 tons 7 cwb, 3 qr.) used in generat. 
ing was equal to 14 2lb. per unit, generated. The maximum load 
recorded on the feeders during the year was 60 kw. The engines, 
boilers, accumulators, etc., have all been maintained in an efficient 


. manner, l 


Stock Exchange.—Applications hava been made to the Stock 


Exchange Committee to appoint a special settling day in and to grant 


a quotation to Delhi Electric Tramways aud Lghting Oo.'s 100,000 
6 per cent. preferred and participating shares of £1 each, and - 
Kepitigalla Rubber Estates, Limited, 200,000 shares of £1 each, fully 
paid; to appoint a special settling day in Johnson and Phillips'a 
168 365 vendors’ ordinary shares of £1 each, fully paid, Nos. 6,626 to 
175,000 and £58,855 vendors 5 per cent. first mortgage debenture 
stock, and to a'low the British Aluminium Uo.’a £300,000 54 per cant, 
Loch Leven debentures of £10) each, Nos. 1 to 3,000 (registered). 
(renewed application), t» be quoted in the official list, The committee 
has also appointed June 13 special sattling day in Oaleutta Electric 
Supply Corporation's farther issue of 20 000 shares of £5 each, £1 
paid, Nos, 82,001 t» 100,0:0, and have ordered the undermentioned 
securities to be quoted in’ the official list: Oalcutta Electric Supply 
Oorporation's further issue of 20,000 shares of £5 each £1 paid, 
Nos, 80,001 to 100,000 ; Consolidated E:ectrieal Co.'s 110,000 ordinary’ 
shares of £l each, fully paid, Nos. 1 to 110,000; Manilla Electric 
Railroad and Lighting Oorporation’s 4 635,000Jo). 5 per cent, 50-year 
first lien and collateral trust sinking fund geli bonds of 1958, 
Nos, 1 to 4,635 for 1,000dcl. each ; National Telephone Oo.’s further 
issue of £225,000 6 per cent. preferred stock and £225 000 deferred - 
stock, un 

Wireless Telegraphy.—Q ite an extraordinary interest is being 
taken in the erection of the mast at Oullercoats for the Marconi wire- 
less telegraphy station, and ths proceedings are perpetually watched: 
by numbers of spectators, The mast is 220f, higb, and is built up 
of great baulks of creosoted timber bolted together, and tapering to 
the top. Ib weighs several tons, Three separate attempts have been 
made to raise the mast, but each has failed, Hich time a giant pole, . 
like a telegraph pole, was raised t» serve asa derrick, bub the weight 
of the mast proved too heavy, and the derrick, each time an effort 
was made to elevate the mast, snapped a few feet from the top, The 
extra precautions that have been taken for the fourth attempt will, it’ 
is hoped, resu't in suscesa, The mash itself, when it fell a week ago, 
was shattered, but the broken parta have been replaced. In p'a»e of 
tha telegraph pole derrick two great baulks of timber have been: 
bolted tcgsther and bound with strong bands. These have been set 
up on enu at the base of the mast, and f:om the top to nine places in 
the recumbent mast wire rop:s are stretched, the other ends being 
joined to a windliss. A considerable space around the centre of 
operations has bten fenced cff, to keep the spectators back in case of 
accident. Everything is now in readiness for the actual raising of the 
mast, It will be possible, when the station is in working order, to 
commurisate with vessels at a distance of 200 miles, and arrange- . 
ments have been made for fitting the necessary apparatus in several | 
steamers. | | 

Bury.—The. borough electrician in his aunual report says the. 
number of consumers and lamps connected are 455 consumers, — 
50,622 8-c,p. lamps. The units sold during the past three years are 
as follows: year ending March, 1904, 605,281 ; March, 1905. 618,211 ; 
March, 1906, 765,995 ; tramways, 67,630, 662,250, 1,106,267— 
672,911, 1,280,461, 1,869,560 ; maximum load (kilowatts); 487°3, 
1,158, 1,144; load factor, 15'7 per cent., 12 6 per cent., 18'6 per cent, 
Compared with the previous year, the output for private lighting 
shows an increase of 49 833 unite, or 16'7 per cent, ; public lighting ` 
a decrease of 2,975 units, or 4:8 per cent.; public clock an increase 
of 141 units, or 15'4 per cent.; motors and heating an increase of 
97,981 units, or 37:9 per cent. ; and tramways an increase of 444,017 : 
units, or 67 per. cent,; excluding tramways the increase is 145,082 
units, or 25'4 per cent. ; including tramways the increase is 589,099 
units, or 46 per cent. The load factor of 18 6 per cent, for lighting 
and power indicates that the maximum load has been used for an. 
average of 4 hours 28 minutes a day, compared with ó hours 49 minutes 
a day for the previous year, when the load factor was 15 9 per cent, 
The improvement in the load factor is principally due to the increase - 
in the units.sold during the hours of daylight for power purposes, It 
is of interest to note that although the tramway department has used - 
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444 017 more unita than during the previous year, the maximum load | 12879, 
has decreased from 715 kw. to 676 kw., with beneficial results to the 
load factor, 

Hastings.—The Electricity Committee of the Council have received 
a report from the borough electrical engineer, in which he states that 
he has for some time past had under serious consideration the matter 
of the desirability of making additions to and alterations in the plant 
installed st Earl.street works, The total load actually connected to 
the mains on March 1, 1906, was 42 728 8-c.p. lamps. The maximum 
load curing last winter was about 680 kw., which would supply the 
rquivalent of 22,666 8 e p. lamps, this number of lamps being a little 
more than half.the possible demand, Upon the recommendation of 
ihe committee, the Council has decided to expend £8 760 on th. 
purchase of the following plant and other works: one Babonok and 
Wilcox boiler with total heating surface 2.600 square feeb £772 ; one 
superheater for the boiler 232 square feet heating su'face, £15); 
similar superheater for the No. 4 boiler (delivered), £155; one patent 
Berryman feed.water bester to deal with about 1,800 gallons feed 
water per hour, £79 ; excavating and rearranging flie for new boiler, 
ebe., £120; one Willans Parsons steam-turbine direct coupled to a 
Dick-Kerr alternator capable of developing 750 kw, with 30 per cent. 
overload, together with condensing plant, £5 418 ; one vertical boiler 
feed pump, to deliver 2,000 gallons per hour, £88. 10s. ; new pipes 
and valves, etc., £230 ; foundations for turbine and condenser, ete., 
£150 ; ove complete new Ferranti switchboard, £537. 153. ; cable, 
ete., £50; 5 per cent. for contingencies, £400; 1,700 yards ?/, 
cable, £555, 5s, 4d.; 300 yards ""/ cable £47. Os. 11d, ; 
labour, £50.  , 


12385, 


12386. 


12395, 


12434. 


12435. 


12449. 


12450. 


PROVISIONAL PATENTS, 1906. 12473, 
May 25. 

25047/A05. Improvements in and relating to tho exhausting | 12477. 

of vapour electric apparatus or devices, Oliver 

Joseph Lodge, Alexander Muirhead, and Edward Ernest 
Robinsov, 323, High Holborn, London. (Date applied for | 12486, 

under Rale 5 of the Patents Rules, 1905, Dec. 2, 1905.) 
(Complete specification. ) 12488. 


12183, Improvenients in and relating to a system of wireless 
telegraphy. John Gardae*, 51, Deansgate-aroale, Man- 
chester, 

Improvements in carbon electrodes, Wilhelm Mollen- 
bruck and Wilhelm Dielmann, Qaieen Anne'c-:hambers, 
Westminster, London, 

12215, Au improved method of supplying current to traction 
motors operated by alternating currents, aud appa- 
ratus in connection therewith. Frederick Bolton 
Sonnenschein, Birkbeck  Bank-chambere, Southampton- 
buildings, London. 

Improved construction of tool or appliance for 
cleaning terminals or contacts of electrical apparatus 
or appliances, Alfred George Melhuish, 175 F eet-3treet, 
London, 

Improvements relating to electric elevators, William 
Sprowson, Arnold Stanley Hall, and William George Burn, 

18, Southampton-buildings, London, (Complete specifica- 
tion.) 

Improvements in electric arc lamps, William James 
Davy, 40, Ohancery-Jane, London. | 


May 26. 

Improved method of protecting electric flexible wires 
1 breakage, Oharies James Hall 10, Hist-psrade, 

eeds, 

Improvements relating to flexible suspension of 
electric Jamps, George William Somerville, 68, Owen- 
sireet, Accri: gton, Lancashire, l 

Improvements in and relating to the control of electric 
motors, Alfred Holmes, Jchn Henry Ho!ms, Leonwd 
William Holmes, Ellwood Holmes, George Jam s Ralph, 
and George Pege, Portlard.rcad, Newosstle.on-Tyrze. (C.n- 
plete specification.) 


12205, 


12491. 


12221. 12492, 
12233. 
12493, 
12257, 


12280. 12497. 


12286, 
12498, 
12292. 
12499. 


: . 12500, 

. 12304, Improvements in  electromotors, Frederic William 
Young and Harry Thomas Boothroyd, 34, Castle-street, | 12505 
Liverpool. . i 

12305. Improvements in electric igniters for explosive 
engines. Alfred Strueber, 25, Mittelstr., Berlin, Germany. 12537 
(Complete specification, ) : 

12325, Improvements in electric glow lamps Philip Middleton 


Justice, 55, Chancery-lane, London. (Deutsche Gsaglah- 
licht Akt..Ges, (Auer Geg,), Germany.) (Complete specifi- 
cation. ) i 
Improvements in and relating to electric furnaces, 
Hermann Röchlin and Wilhelm R deahauser, 6, Lord-street, 


12329. 


Liverpool, (Complete specification.) 10959. 
183833, Improvements in or relating to apparatus for the : 
electrical production of heat for cooking and other 11627, 
. purposes, Arthur Francis Berry, 45, Lincoln’s-ina- fields, 
London, ` 
2340, Improvements in electromagnetic power transmission. 
Arnaldo Paolo Zany, 18, Soutnampton-buildings, London. | 44891, 
" May 28. 
12369, Improvements in electric telegraphy. Isidor Kitsee, 18, | 19709, 


Fulham-place, Paddington, London, (Complete specification. ) 


COMPLETE 


Improvements connected with the regenerative con- 
trol of electrically propelled vehicles, John Smith 
Raworth and Aifred Raworth, Queen Anne’s-chambers, West- 
minster, London, 

Improvements in sparking plugs for electrically-fired 
internal combustion engines. Tne E'ectrio Ignition Oom- 
pany, Limited, and Fredrick Haro!d Hall, 24, Temple-row, 
Birmingham, : 

Contact devices with a swinging plug for electrical 
circuits. Wihelm Kreinsen, 61, Ohancery-lane, London. 
(Complete spesitication, ) 

Au improved method of obtaining metals from their 
ores, or for heating substances. in electric furnaces, 
and electric furnaces for use therewith. Nila Augus; 
Wallin, 6, Breams-builuings, Ohancery-lane, London, (Com- 
plete specification. ) 

May 29. 


Improvements in electrical resistances for electric 
heaters and the line, Guy Marquis Newbsry and Harold 
Skipwith, 54, Oastle-street, Liverpool. | 

Throw-over switeh [for magneto and  high-tension 
ignition as used on motorcars and the like. Herbert 
Pickles, 8, Victor-road, Manningham, Bradford, 

Improvements in or connected with electrically-pre- 
pelled railway vehicles or locomotives, Stephen Butler 
Oottrell and Jogeph Alexander Panton, 15, Water-street, 
Liverpool, 

Improvements in electric switches. 
51, Monton-road, Escles, near Manchester, 

Improvements in or relating to electric arc lamps. 
Arnold Heller, Francis William Stevens, and Walter William 
Hare, lll, Hatton-garden, London. (Emanuel Cervenka, 
Austria, ) 

Controller regulator, 


Walter F, Jones, 


Wallace Fairweather, 65, Ohancary- 
lane, London, (The Electrical Devicss Company, United 
States ) (Complete specification, ) 

Improvements in telephony, David Oarvalho Solomon, 
16, Endsleigh gardens, London, 

A new or improved electrically-heated stove, Herde 
und Of-nfsbik Oommanditgesellschafs F. A. C. Gu'j -hr und 
Oo., 13, Featherstone-bui dings, High Holnorn, London, 
(Dite spplied for under Patents Act, 1901. May 9, 1906. 
being data of application in Germany. (Oomplete speci- 
fication, ) 

Improvments in dynamo-electric machines, Benj :min 
Garver Lamme, The Westinghous; Patent Bureau, Westing: 
house-building, Norfolk-streep, Strand, London, (Date 
applied for under Patents Act, 1901, June 2 1905, being 
date of application in United States.) (Complete specifica- 
tion, ) 

Improvements in controllers for electric motors, 
Harry Utter Hart, The Westioghouse Patent Bureau, West- 
ingh»use.buildiog, Nofjk-street, Strand, London, (Date 
applied for under Patents Act, 1901, June 12, 1905, being 
date cf application in United States) (Complete specifica- 
tion.) | 

Connection system for supplying alternating curronts 
of variable voltage, Ray Philip Jackson, The Westing- 
hcuse Patent Bureau, Westioghouse-building, No:folk-street, 
Strand, London, (Date applied for under Patents Act, 
1901, June 12, 1905, being date of application in United 
States.) (Oomp'ete specification.) 

Improvements in and relating to control of dynamo- 
electric machines, The Botush Thomson-Houston Oom- 
pany, Limited, 83 Canaon.strcet, London, (The General 
Electric Company, United States ) 

Improvements in and relating to electric aré lamps. 
Eiw;n Rujolph Grote and Milton Victor E!y, Worple-ro:d, 
Wimb!edon, London. . 

Improvements in and relating to electric arc lamps. 
Kowin Radolrh Grote and Milton Victor Ely, Worple-road, 
Wiwtledon L'ndon. 

Improvements in electric telegraph apparatus, 
S.dney George Brown, 7, Southampton-buudings, London. 
Improvements relating to electric switches adapted 
to be operated by the opening and closing of doors. 

Frederick Chirles Martio, 522, High Holborn, London, 

Improvements in or relating to electric junction and 
test boxes and the like, Albert Henry marshal, 36, 
Chareery-lane, Loudon, 


SPECIFICATIONS ACCEPTED. 
To be published June 21, 
1905. 
Electrical measuring instruments, 

Goffin, and Bsnbarc, 

Systems of electric distribution by means of rectified 
alternating electric current and apparatus therefor, 
British Thomson - Houston Company, (General Electric 
Company.) | 

Automatically cqualising the load in alternatipg electric 
current circuits, Braun, 

Systems of motor contro]. Case, (Date applied for under 
International Oonventiop, July 2, 1901.) © 


Hertzberg, Snyder, 


13380. Systems of electric control and apparatus therefor. 
British Thomson - Houston Oompany. (General Electric 
Company.) l 
12399, Magneto-electric dumb bell. Moores, 
14715. Vapour electric rectifiers. British Thomson - Houston 
: Company. (General Electric Company.) 
16083, Electric telegraph apparatus for transmitting indica. 
tions corresponding to a transmitter handle Robinson. 
16570, Storage batteries. Hartung. 
18673. Bracuet for carrying a Jight on the head and elec- 
trical fittings for use therewith. Millauro. 
21583. crim starting resistance for electrical motors. 
olton, 
26109. Conductors for the electric lighting of miners’ safety 
lamps. Thomas and Phillips, 
26876. Secondary or storage batteries, Boult, (Stebbins ) 
1906, 


$99. Controlling device for electric motors for driving 


sewing machines, small lathes, and the like machinery, 
Midgley and Reed. 

1091, Means for operating the contact lever which nrdddons 
the break spark in magneto-ignition apparatus. White. 

1099, Means for controlling the contact lever of electrical 
igniting apparatus for explosion motors.  Eisemann. 

2603, Metallic vapour arc lamps, Kilburn, (Phoaix Elektro- 

y technische Ges.) 

4720, Electric switches and controlling mechanism therefor. 
Pevear. (Date applied for under International Convention, 
Feb. 27, 1905 ) 

5092. Electric lamp heating apparatus, Holmes, 

7332, Device for use in supporting electric cables, pipes, 
rods, and the like, Mitchell and Gunn, 


COMPANIES' STOCK AND SHARE LIST. 


N ame, EC Last price, 
Commercial and Industria],— £ g 
Alliance Electrical Oo., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. &-É 
Aron Electricity Meter, 6 p.c. Cum. Pref, Shares, 1-125,000 1 .. 5-8 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 .. 646Z 
6 per cent. Cum. Pref., 1-100,000 ............ .... 5 .. 53-64 
——— 44 per cent. Mortgage Debentures o. 100 .. 1C4- 107 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
dde TET 100 .. 96-98 
British Westinghouse Elec. and Manuf. 6 per cent, Pref., 
#78,001-375,000 — ———— aret 5 .. 1&2 
4 per cent. Mortgage Debenture Stock .......... 100 .. 80-85 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. -4 
—-—— Non. Cum., 6 per cent. Pref. .................. e. ak 14-2 
——— 45 per cent. Ist Debenture BLOCK «voee veh aan 100 .. 97-99 
—-—— 44 per cent. 2nd Debenture Stock................ 100 .. 84-86 
Callender's Cable, Debentures VERA EPA ee FRA 100 .. 1084-1104 
Ordinary «csi eva Sakae en ES ER I OE PAS ec EP 5 .. 105-114 
— 5 per cent, Pref. ............. eese. Cauley ala: 5 .. 536 
Crompton and OO., ice lawn ekauaa du extare n f nx nn CH 2-24 
5 per cent. Debentures............ cece ee eee 100 .. 96-99 
Edison and Swan United, ** A? Shares, 1-99,261 .......... ó .. 14-12 
** A" Shares, 01- 017, 199 view cass B. us 241-3 
——-—— 5 per cent. Debentures................l eere 100 .. 90-95 
——— 4 per cent, Deb. Stock, Red. .................... 100 .. 86 88 
Electric Construction, Nos, 1 to 112,100 55:525 ce RU T 8 v zi 
7 per cent. Cumulative 1275 Mr M. 2 .. 2-25 
—-—— 4 per cent. Perp. Ist Mort Deb. ................ 100 .. 89-92 


Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 .. 90-95 
General Electric Company (1900), 5 per cent. Cum. Pret... 10 .. £410 


——-— 4 per cent. lst Mort. Deb. Stock ................ . 100 .. 95 97 
W. T. Henley's Telegraph Works, Ordinary .............. 5 .. 1213 
44 per cent. Preference.... 02... ccc cece eee c eee 5 .. 54-55 
44 per cent. Debentures ........................ 100 .. 107- 109 xd 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 1718 
—-—— 4 per cent. Debentures............. esee 100 .. 994-1015 
Parker, Thos., Limited, Ordinary ........... ETENIM 10 4. lu-103 
Telegraph Construction and Maintenance................ 12 .. 52-34 
o per cent, Bonds vss.c. savant ewe adie Nee 190 .. 102-104 
Electric Lighting and Supply.— 
Bournemouth and Poole, Ordinary .................... 10 .. 11-12 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 104-108 
6 per cent. Cum. Second Pref., 15, 001-22,500 .... 10 .. 11-12 
44 per cent. Debenture Stock, aT oer 100 .. © 1€6-1(8 
Bromley Kent) Electric Light and Power Co. ......... 9. vs 54-58 
+ per cent. 1st Debenture Stock, Red. .......... HS .. 901-104 
Brompton and Kensington, Ordinary .................... " 84 94 
7 per cent. Preference .................l eese 2 $5 84 94 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-60,000 . O s 84-9 
Nos. 60,001-80,000 ......ssssssasssossesossseoreo o a 9-94 
Cambridge Electric Supply Company, £10 Ord. .......... 8 ..  124-ló4 


Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 100-103 xd 
Charing Cross, West End, and City Electric Supply, Ord., 


1-99;000 - 454 jae iere rco eed suce Cee taew terion ce O us 4-5 
44 per cent. Cum. Pref., 1-80,000 ................ dis 432.42 
—— 4 per cent. Debenture Stock, d: ONERE 100 .. 101-108 
* City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 65 .. 52 44 
- ditto (1905) 40,001-80,000.......... D das PERUI 
Chelsea Hocus, SUDDIY rM 9 wi ol.:$ 
44 per cent. Debentures .............. «ee ee. LOO .. 107-109 
City of London, Ordinary.............. eee esee heran 10 .. 104-1145 
6 per cent. Cumulative Pret esos eeu are J0 n 125-134 
5 per cent. Debenture Stock ................ eese 100 .. 125-126 
44 per cent. 2nd Deb. Stk, Prov. "Certs. (all pd.).. 100 .. 101-103 
County of London Electric supply, Ordinary ............ 10 .. 8-9 
6 per cent. Cum. Pref. ............-.eeeeeeeco en 10 .. 114-124 
- 44 per cent, Debentures Prov. Certs. All Dd. Rd. 100 .. 109-112 
—— 44 per cent. 2nd Debentures Prov. Certs. ........ 100 .. 101-103 
Eamundsons' Electricity Corporation, Ordinary, 1-50,000.. 5 .. 33-44 
——-— 6 per cent, Cum. Pref. e.s €9 09.9 € 9 €. 0.2 02 09 «0 €." € * 9.9 5 em 43-54 
- ——— 44 per cent. First Mort. DEUS, secs ties aca 100 ~ ~ 108-106 
Electric Lt. & Traction Co. of Aust.,6p.c. Om. Pf., 1-0,00 5 - 21-3 
——— D per cent, Debenture Stock, Red, me ms ma mo ma osa m LOO’ a -92 
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Name 
! paid. 
£ 
Folkestone Electric Supply, Ord. Nos. 1-10, et Desa "De us 
44 per cent. First Deb. Stock, Red... sesos eene 100 .. 
Havana Electricity, 1-15,000 ....:........eee eren feu AL cus 
Hove Electric Lighting, Ord., 1- 15000 . m . 


5 

Isle of Wight Elec Lt. and Pwr. „ła pc. Tb. Stk. Red. .. 100 

Kalgoorlie Electric Power and Lighting, 6 per cent. oe 
Pref. L190:000' ou exa hx Gena Y OF Saas EE OET E Seer 


Kensington & Knigh: "sbridge Elec. Lt., Ord., 1-21, 000 . 5 
Kensington and Knightsbridge and N otting Hill, 4 per 

cent. Debenture Stock Red. .................. ees 100 

Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 

London Electric, Ordinary ............... eee een nnn ó 

D per cent. Pref. esos eee tex RANECUEENES 5 

4 per cent. 1st Mort are Debenture Stock, Red... 100 

Metropolitan Ordinary, 00, DD Lr ee xa erwin 5 

44 per cent, Hirst oraa Debenture Stock.... 100 

44 per cent. Cum. Pref. .............. eene 5 

ó4 per cent. Mortgage Debenture, Red........... 100 


Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. 
Newcastle-upon-Tyne Electric Supply, Ordinary, 1-57, 009 5 
C055 51,00€ (0:000 Joss isaesexx rs Cere cr kom 5 

5 per cent, Pref.,1-57,00) .............. eee 5 

do., 01,0:0-/0,000. Ley eok 4A CRF uw AU eR ee 6 

Notting Hill Electric Lighting levee dd RT 

.4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) . 

Oxford Blectric, Ordinary, 1-96 and 40-14,510  ............ 

4 per cent. Debenture Stock ..................-. 100 

Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures — ..............eenn n 


Smithfield Markets Electric Supply, Ord. 132,000 ...... 5 
4 per cent. Debenture Stock ............. eese 100 
South London, Ordinary ........... ee errr ee reer 5 
South Metropolitan Electric Light and Power, Ord. ...... 1 
—— 7 per cent. Cum. Pref. .........c cece cece cecccece 1 
——— 04 per cent. Ist Mort. Deb................. euer 100 
Ditto, June, 1904 volesse esit ui as stad scd v — 
St. James's and. Pall Mall, Haaren 101-20,080 .......... 5 
——— 7 per cent, Pref. ccecasccscccccccnscevecesesecss 5 
St per cent, Deb, ..ccsccevscs--ccscvsecceacnces 100 

Urban Electric Supply Co., Ordinary, 8-50-007 .......... 


5 
5 per cent. Cumulative Preference, 50,001-80,000 5 
Westminster, OVOIN SEY gi cund c vids sawed 5 
—— — 5 per cent, Cum. Pref., 110,101-158,251 .......... 5 


Electric Tramways.— " 
Anglo- ATEON UDB, 54 per cent. Cum, Pref., 1-260, 007 . a 


PNAN ô per cent. Debenture Stock, dii .. 100 
Auckland Elec, Trams., 5 p.c. 1st Mor. Deb. Stk., ‘Red. . . 100 


Barcelona Tramways, Ord., T1:20:000 cree one ruis Vade 10 
5 per cent. Cum. Pref. Shares, 1-10, oo cuc 10 
5 per cent. Deb., Red., 1-600 .............. eee 100 
44 per cent. Red. Deb. Stock... ...... cesse 100 
Bath Elec. Tramways, Ld., Pref. Ord. Shs.,75,001-150,606.. 1 
5 per cent. Cum. Pret. Shares, 1- 59, 894 AA 1 
Blackpool and Fleetwood Tramroad .................... 10 
Brisbane Tramway Invest., Ord., 1-75,000 ................ 5 
5 per cent. Cum, Pref., Nos. 1- 10,000 sisua onnon 5 
44 per cent. Deb, Stk., Red., Prov. Certs. all pd.. 100 
British Conni Electric Railway Co., Ord. Def. ........ 100 
Prei eee ea xa eias Sd Roe eae ey 100 
5 oer cent. Cum. Perpetual Pref. Stock Medo anis 100 
——— 4, per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40° 
44 per cent, Vancouver Power Deb. .............. 100 
British Electric Traction, Ord. 1-500,000 & 60,001-90,000 .. 10 
6 per cent. Cm. Pf., 50,001- 60, O00 Meg 10 
- 5 per cent. Perpetual Debenture Stock ......... 100 
44 per cent. 2nd Deb. Stock .............. esee 100 
Buenos Ayres and Belgrano Trams................ e eeeee o 
——— “A” 6 per cent. Cm, Pf., 1-40,000................ o 
** B? 6 per cent. Cm. Pf., 1-27,500...............- 5 
5 per cent. Deb. Stock, Red. .............eien oe 100 
Prov. Cert., all paid .:2:: 60 e n eee 100 
Buenos Ayres Electric Trams., 5 p.c Deb. Stk., Red. .... 100 
Calcutta Tramways, 1-102,268 ...... ccc cece eee rnnt 5 
44 per cent. 1st Deb. Stock, Red. ................ 100 
Cape Electric Tramways, Nos. 1-480,000 .............. eee. 1 
City of Birmingham Tramways, 5 per cent. Cum, Pref. .... 5 
4 per cent. Ist Mortgage Deb., 1-3000 (1917) ...... 100 
Colombo Electric Tramways and Lighting, 5 per cent. 1st 
Mortgage Debenture Stock, Red. .................... 100 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 
6 per cent, Cum. Pref, ............ eee nn 10 
4 per cent. Debentures .................... ess. 100 
Dublin United Tramways (1896), Ord., Nos. 1- 60, 000 ...... 10 
—— bó per cent. Pref., Nos. within 1- 60,00... o esame 10 
5: per cent. Mort. Debs., 1-5,000 Bed. ioo, 100 
Imperial Tramways, Ordinary ................ e eee eee eene all 
6 per cent. Cum, Pref, -2eslosseserverdo erc) ris all 
4, per cent. Deb. Stock ......... ccc cece cc ccancces 100 


Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref., Nos. 350,001-60,000 .......... cc cece cece ne 


4 per cent. 1st Mt. Db. Stock, Red. .............. S 
Kidderminster and District Lighting and Traction, Pref.. o 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 

4 per cent, lst Mt. Db. Stock, Red, .............. 100 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 100 
Metropolitan Elec. Trams., Defd., 1,000,001-1 ,514, 016 . 1 

—— 5 per cent. Cum. Pref., 500, 001-1 1,000, 000... aae.. 1 
44 per cent. Deb. Stock, Reds ee c Ee lene: 100 
Milwaukee Electric Rail and Light, 5 per cent. 50-yr Cons, 
Mort, Bonds, 1926, 1-5,500 and 7,001-8,000............ $1,000 
Mone OT Rail., Sterling 5 per cent. (Mort.) Deb., 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 
New OTT Traction, 6 per cent. ‘Cum. Pref, 1-10,000 and 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 

5 per cent. Cum. Pref. ..........cevccevccccecsce 10 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb, Sk... 100 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 

5 per cent. Cum. Pref., 1-20,000 ................- . 10 

44 per cent. Debenture Stock .................... 100 
South Tanceshie Electric Traction and Power Company— 

£290,000 Ordinary .................. 1Dxe ide qq 


£101,152 6 per cent, Preference ................-. 1 
—— £597,170 44 per cent. Debenture Stock........ d) p.e 


Electric Rallways.— 
Central London, Ordinary ......sccscaseccctccsscsecccccee 100 


—— Eg p. c, Deb, Stock rov. Script [T fully paid) 100 


eee Pref, deles d s e8à2400b 920909000999. 9 € n v 
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Last price 


£ 
54-52 
101-104 
10-11 
81-83 
`- 98-100 xd 


ey /ód 


107-110 


100-102 
100-102 


Z. 
102-104 
107-111 


102-104 
102-104 
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Name. "pud. Last price, | Name, Eos Last price 
City and South London, Consolidated Ordinary 100 42-44 Telephones.— £ ' g 
—— — 4 per cent. Debenture SbOGK cie iud uad Dori te 100 104-107 | 
9 per cent. Pref, Stock 91 RES 100 120-123 National Telephone, Preferred..... cons dean d i acia € 10 ... 110-112 
CERES 33 33 .. 39. 1 ae Oe ee ee ee ee ee ee a 100 114-117 Deferred Stock »«^s922089950048989€06063209»92283240909099999 100 f 108-110 
—— qj aa tiaras ceed Rede 100 115-116 ——— 6 per cent. Cum, First Pref..................... 10 12-14 
Liverpool Overhead, 5] per cent. Pref. .......... esos 10 .. 10-104 6 per cent. Cum. Second Pref. .............. deae. Sd 10-12 
—— — Ordinary, 1- -50, OOD PM dae au naibeaeneonoe tere 10 53-44 ——— 5 per cent. Non. Cum. Third Pref................. D i 01-53 
4 per cent. Mortgage Debentures, Red., 1-1,700., — 98-99 ——— 34 per cent. Deb. Stock, Red, .............. eese 100 .. 98-100 
Underground Electric Railways of London, 5 per cent. 4 per cent. Deb, Stock, Red. .........« scere 100 .. 103-105 
Profit-Sharing Secured Notes .................. eene — 33.95 Oriental Telephone and Electric Company .. 1 lg-li 
Waterloo and City, Ordinary .............. e eene 100 93-102 6 per cent, Cum Pref. ................ eere 1 l4-1ğ 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or Miles of Accounts for past year. 
^ week, decrease. single track Cost 
Line "bliss per 
v Current | Pas. | Car | Alile of mile 
urren Total | Passengers | Car miles as- ar e of | mile. 
Ending, 1906. | 1905, | Week. year, | 1006. | 13905. | Ending receipts| carried. run. e'nger| mile. | track. 
£ _£ £ £ £ d. d. £ d. 
Aberdeen Corporation .......... May 26| 1,305 | 1,277 |--.27| —  180h| 254| 254 May 31| 64,071 | 15,530,351 | 1,579,725 |0°98 |1114 | 2,512 | 6°45 
Ayr Corporation ............. June 2 500 | 28) | + 2) — 8 8 s 19| 14,328 | 3,516,580 $55,945 |1 971 | 1,830 | 516 
Baker Street and Waterloo Ry...| , 2| 1,431 — - 5 ge ip ms M " a ah gzs lie ses PS _ 
Birkenhead Corporation ........ » $| 1099 | 1,09l |— 2] + 2:4 |2555|25:55| March 31} 55,025 | 11,145,531 | 1,309,903 |118 {10-08 | 2,338b| 6:08 
Birmingham Corporation — ( » 2 622 $47 | + 275 = 2 2 » Sl} 17,185 4,709,798 266,526 86 |14:5 8,866 | — 
Blackburn Corporation ........ May 30 973. 10.4 | — 59| +. 458 25k 24 » 25| 48,875 | 8,661,720 986,953 {1°35 |1189 | 2,036 | 7-44 
Blackpool Corporation.......... » l 665 | 781 |— 116|—- 20| 174| 17% » ol] — — — — — — — 
Blackpool-Fleetwood Trams..... June 2 382 382 — + 157 | 164| 164 Dec. 31| 51,846 | 2,525,677 579,264 |328 ]|15:19 — 7'27 
Bolton Corporation ............ » 3| 2,095 | 2005 |+ 90| 418,921 | 42 40 | March 31| 95,766 | 20,205,196 | 2,161,130 |113 |10°63 | 2,394 | 6:14 
Bournemouth Corporation ...... May 25| 1,888 | 1,027 | + 321| + 3,536 | 17-41 | 16:82 »» Ol) 99,276 | 10,058,288 | 1,121,623 |132 |11:88 | 3,226 | 7°19 
Bradford Corporation WusSd rures » 26| 4175 | 4,102 |+ 7L| + L,/81| 95 95 ys 31/230,085 | 47,108,000 5.053, 392 1372 10:927 2,396 = 
Brighton Corporation .......... June $| 1,008 981 + 22| — 399] | 9 $1 50,539.| 11,321,160 | 1152,828 | 1:06 |10:48 | 2,914:8| 8:014 
Bristol Tramway Company...... May 26| 4,833 | 4929 |- 1 — 514 | 514 Dec. 51/1259,799 | 45,512,575 | 6,127,135 — — — — 

. Burnley Corporation ............ June 2| 1,185 | 1,116 |+ 70 — 1060|10:60| March31| — as eal 1:32 |10:56 | 2,768 | 818 
Burton Corporation ;........::.| » 3] . 308 327 |- 29|- 204] 8j| 8 » 5l 17,950 | 3,878,269 | 454,082 |1'07 |921 | 2,068 | 6-76 
Cardiff Corporation ............|May 26} 1,891 | 1887 |} + 4| — 577 | 32-62 t 26 »,  $1|112,209 24, 154,565 | 2,770,009 |112 | 9°72 | 3,782 | 9:44 
Carlisle Tramways Ooripany: .June 2 all 202 | + 9| + 67 85| 85 Dec. 31) 10,713 | 2,935,002 359,756 — | 714 ae 5:18. 
Central London Railway ........ » 2| 6,242 | 6615 | — 373| — 4,993 6 »» 51/347,588 | 44,875,547 | 1,281,214 | 1°86 65-10 | 57,931 {35-80 
City and South London Railway. 3) 2595 | 2,521 |+ 71| + 2| 61| 6] „ 3al = = = -— i we. ue 
Colchester Corporation ix ues ay 9 195 18} | + 11 — 1 7 — = 2 — — s CR 
Cork E. T. and L. Company ....| s Sl 465 496 |— S31] — 235 | 154 | 154 »  $1| 24,895 | 5,814,576 882,256 1:01 | 6:64 — 4*69 
Darwen Corporation DOR. ...-.jdune 1 248 218 — + 74 | 723| 7:23) March31| — m. Es E NA MES «n 
Dover Corporation PATRE A is 3 239 ¿07 | + 32] + 2,053 44 45 | | ,, 31) 11,250 | 2,855,200 284,343 94 19°49 | 2500} — 
Dublin and Lucan Electric Ry...| ,, 1|  115| 131|- 18) - 1844 64| 62] Dec. 3:| 6,358 | 402,511 | 110,738 | 3-79 |1378 | 942 | 7°33 
Dublin U. T. ....... Tp mum » 1| 4877 | 9,216 t 53)} + 637 | 484, | 47 a 91 267,189 50,050,949 | 7,077,572 |123 | 907 | 5,691 | 555 
Dundee City Tramways .. ..... May 30} 1,081 681 | + 209| + 359 | 23 25 May 15| 44,695 | 11,611,525 933,006 90 |11°9 | 1,945 | 713 
East Ham Corporation.......... June 2 897 838 |- 1) + 821| 14 134 | March 31) 56,652 | 13,689,658 863,816 '64 {10°18 | 2,994 | 6779 
Glasgow Corporation............ » _2| 18,064 | 15,766 | 4 2,2:8 794 | 7354) May 31/756,480 |195,767,519 |17,945,505 — {10-12 — — 
Gloucester Corporation ........ May 30 246 $97 — h| 15 9 ES 2 ies S m RM t — 
Halifax Corporation ............ » 50 1,531 | L597|— 65| + 473 | 37 354 | March 31} 74,019 | 17,849,642 | 1,540,707 — |11°53 | 2,085 | 8:56 
Huddersfield Corporation ...... » 26| 1,412 | 1,276 | + 156| + 1,300 | 35 | 35 » 41) 69,938 | 12,838,150 | 1,666,262 | 1:24 | 9°71 | 1,925 | — 
Hull Corporation .............. June 2| 2,280 | 2,202 | + 78| + 258 | 26 | 26 » 51112,6501 | 27,102,921 | 2,910,608 |1 929 | — |o 
Ilford Corporation .............. — — — x = 104 | 104 x wj — es 2 =, = = em 
Ilkeston Corporation............ May 30| 120 136 |- 15|- 16| 9 9 = ae t ie — em ie om 
Kirkcaldy Corporation .......... j 217 29 J|- 2 = 74} "à May 15| 12,201 | 3,632,855 432,596 ‘775 | 6:619 — 1*649 
Leeds Corporation .............. June 2| 6,181 | 6,272 |— 91| + 2,833 | 894 | 89 | March 25/298,233 | 64,223,666 7,121,088 {1°10 {10°02 | 3,351 | — 
Leicester Vorporation........... js 2259 | 2216 |—- 42| + 5165 | 42 | 42 Dec. 31| 26,011 | 12,039,252 | 1,229,507 |1 979 | — | 4-82 
Liverpool Corporation .......... May 26 | 10,622 | 10,528 | + 94| + 5,345 103 »» 51/547,625 |116,642,663 12,166,419 ze — = 
Liverpool Overhead Railway ....|. June $| 1,455 | 1,540 |— 107| —'2,5164| 665| 6:57| June 30) 81,502 | 11,171,865 | 1,024,275 -— we es = 
London County Council ........|May 26 | 21,482 | 14,930 |+10,252| +97,672 | 93 | 46g = = = = as a) es = A 
Lowestoft Corporation ..........|June 3 156 165 |- 10 = 6 6 Sept. 50| 14,511 | 5,129,867 559,435  |1:08 | 9°68 | 2,638 | 6°48 
Maidstone Corporation ........|May 21 96 ur |- 15|- 107] 2 2 - 4,740 850,121 | 112,227 {1°33 /1013 | 2370 | — 
Manchester Corporation vecta une 2| 13,525 12,939 T 959 + 5,939 149 149 March 31/631,956 |126 900,875 14 193 124 119 {10°73 : 6°99 
Metropolitan District Railway..! ,, 5! 8,523 ! 7,256 +1,207 | --12,:203 | 24 24 ne = dide Gy) p id 4,299 2 
Metropolitan Railway .......... » 9 15,774 | 17,631 | -L907| -21,8°6 | 74 |x 72 | — = = = a O = 
Nelson Corporation ........ UE NE 139 | + 20 129 | 23| 93 » l| 6,159 | 1,932,647 206,358 99 | 714 2.2; 9:9 | — 
Newcastle-on-Tyne Corporation.| ,, 2| 4,021 | 3,781 | + 240| + 1,738 | 50 | 50 & 51/197,849 | 43,069,934 | 4,326,152 |1°07 (10-98 | 3,957 | 7-01 
Newport (Mon.) Corporation....| ,, 2| 616 568 |} + 48| + 263| yap) — is Ex us pA -— aon E EN 
Oldham Corporation ............ — — — Ta z= 34 34 » 20| 69,505 | 13,466,245 | 1,504,740 |116 |1045 | 1,886 | — 

` Portsmouth Corporation ........ ; 1809 | 1920 |- lll|- 552 | 284| 28 31| 95,702 | 19,625,329 | 197,499 |117 [68 | — = 
Reading Corporation............ May 24] "581 556 |t 18) - 5] 33%) sel > à — uus 2 Ao pat — = 
Rochdale Corporation .......... June 2| 1,042 | 807 | + 225| + $800.,2129| 6| ,, 31] 14,881 | 2,827,110 | 386,547 |124 | 994 | 1102 |792 
Rotherham Corporation ........| — = ES v E 9 | Si » 51) 23,569 | 5,251,472 | 593,054 |107 | 953 | 2612 | 7-49 
Salford Corporation ............ » 4| 4,785 | 4,444 | + 341| + 657 | 703| 703 » 51/214,111 | 39,213,560 | 4,884,590 |128 10:28 | — x 
Scarborough Tramways Co. — — — 5 = 44 44 = Ens e — Z S tee 
Sheffield Corporation ........... ; ,9| 5,378 | 4,968 | + 415 | + 3,518 | 553 | 344| ,, . 25/240,565 | 63,952,293 | 6,049 899 | -902|9:542| 3.653 | 6-477 
Southampton Corporation ...... May 30| 915 988 |- 45|+ 19 | 18 | 18 » 31| 49,565 9,294,771 | 1,108,369 | 1-27. 1102 | — |783 
Southend-on-Sea Corporation. . 28 316 313 + 5 — 9 9 fob ics A B NNI EM B u 
Stockport Corporation .......... June l| 884 645 | + 259| + 2,835 | 104 | 104 » | — = = dn oe i a 
Sunderland Corporation ........| ,, 1,470 | 1,356 | + 114) + 769 | 20 20 31) 64,858 | 15,364,463 | 1,495,685 | 1:004 |10:56 — 6°37 
Swindon Corporation .......... May 30 199 202 |— 3| — 42 44 44 : 31} 4,957 | 1,315,757 102,751 |087 {11°53 | 1,371 
Wallasey U.D.C. ........ ess. June 2| 778 | 77 |+ l| 140 111-85] U85 , $1 38,768 | 7,412,881 | 778,851 |130 11:04 | 3,27 | 7°54 
Warrington Corporation . xad ce May 3 347 817 | + 30| -173 9 74 $ ol 17,057 4,118,225 403,363 — | 9:95 r- 35 
West Ham Corporation ...... e| s. 31} 2,87 | 1,727 | + 460| +-6,6¢8 | 142 | — » 31| — | 15,773,742 | 1,237,165 | — | — | — 
Wolverhampton Corporation .. cede qe Be MB | cee — — 7À | %4 »  51| 36,757 | 7,666,786 | 809,08 | —  |10-898 
= ` EREA TEPOS EENT, CES - : i 1 nee " : 

* Including steam trains, And 98 miles of Interlacing track, @Trainmile. 6 Per mile of single track, AHalf-year’s figures k Double track 
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NOTES. 

The Tramways and Light Railways Association. 
The Oficial Circular of the Tramways and Light Railways 
Association for June contains a report on “Rail Corruga- 
tions in India,” by Mr. G. Moyle, M.LCE., engineer-in- 
chief of the Eastern Bengal State Railway, issued as a 
technical paper by the Government of India, with copious 
appendices, The text of Sir Dickson Poynder’s London 
Traffic Board Bill is also given in full. 


Japanese Battleship “Kashima.”—We regret to 
have to correct an error in the description of the electrical 
equipment of this warship which appeared in our last 
week's issue. On p. 802 we stated that the five 60-kw. 
generating sets on this vessel consisted of engines and 
dynamos manufactured at Elewick. This is not correct, 
as the dynamos were manufactured by Messrs. Siemens 
Brothers and Co., Limited, and the engines by Messrs. 
W. H. Allen, Son, and Co., Limited. 


Royal Meteorological Society.—An ordinary meet- 
ing will be held in the rooms of the soclety, 70, Victoria- 
street, Westminster, S.W., on Wednesday, June 20, 1906, 
ab 4.50 p.m., when a paper will be discussed on “The 
Development and Progress of the Thunder Squall of 
Feb. 8, 1906," by Mr. R. G. K. Lempfert, M.A. The 
. following papers are to be read: '" The Mean Prevalence 
of Thunderstorms in Various Parts of the British Islanda 
during 25 Years, 881-1905," by Mr. Frederick J. Brodie ; 
“ Note on a Typical Squall at Oxshott, May 25, 1906,” by 
Mr. W. H. Dines, B.A., F.R.S. 


Electrical Difficulties of the Mysore State.—The 
Indian papers report that the electrical authorities of the 
Mysore Government are now in rather a difficult position. 
After the successful installation of 2,000 h.p. additional plant 
the authorities are, owing to the lowness of the Cauvery 
Fall, unable to supply the power contracted for to the Kolar 
Mines. With a view of economising the power now avail- 
able, they have decided to curtail the hours of street-light- 
ing in Bangalore city. Thus the Durbar is now subjected 
to a two-fold loss—loss of revenue from the employment of 
the power at the mines, and loss occasioned by the main- 
tenance charges of the electrical department. 

Sydney Tramways.—The report presented to the 
Minister for Railways for the Colony of New South Wales 
by the Railway Commissioners shows that for the quarter 
ended March 31, 1906, the satisfactory nature of previous 
returns was well maintained. The earnings for the quarter 
show an increase over the corresponding quarter last year 
of £15,909, and the expenditure, after providing £10,000 
for writing down the capital of the old cable appliances of 
the North Shore and Ocean - street lines, converted to 
electric, and £10,000 on account of old steam motors, 
shows a decrease of £1,180, the net improvement being 
£17,089 ; 2,627,610 additional passengers were carried, 
and the tram miles increased 28,732 miles. During that 
period 147 chains of single track were opened and 34 chains 
of double track. 

Electrical Projectors in Warfare.—Our readers 
will remember that during the later stages of the recent 
South African war, the electric searchlights taken out by 
the Electrical Engineers Corps of the Royal Engineer 
Volunteers proved of inestimable benefit to our troops at 
the front, while the utility of this apparatus in warfare, 
sufficiently demonstrated in South Africa, has received 
confirmation by the operations in England of the Elec- 
trical Engineer, etc., Volunteers. In Switzerland, a country 
whose army equipment is held up to us as a model of 
efficiency, efforts are being made to still further perfect 


these. searchlights and Increase their efficiency as an 
implement of war. It is not surprising, therefore, to 
read in Cosmos that the military engineers have been 
experimenting with a new type of projector constructed 
at Geneva. The diameter of the prism of this new 
apparatus is about 3fb, and it has a range of 6j 
miles. The projector Is placed upon an automobile, the 
petrol motor of which drives the dynamo. 


Storage Batteries.—A paper recently read by Dr. 
Rudolf Gahl before the Colorado Sclentific Soclety, and 
reproduced in the Electrochemical and Metallurgic 1 Industry, 
deals with the scientific principles of electric storage 
batteries, and contains much that is interesting. After 
discussing the possibilities of storing electrical energy in the 
form of chemical energy, Dr. Gahl gives a concise review 
of the present situation of the lead storage battery, and 
goes on to describe the relative advantages of Planté and 
pasted plates. After an explanation of the deleterious effect 
of the presence of iron and platinum in the electrolyte on the 
capacity of the cell, the author discusses the possibilities 
of the alkaline cell, in which field Edison seems to have 
been at least partly successful, His paper concludes with 
the statement that “the problem of the light alkaline cell 
will enter a new phase when it will be commercially 
possible to use cadmium. It does not seem doubtful that 
as soon as large enough quantities of cadmium are dis- 
covered the problem of a light accumulator for automobiles 
will be brought very near its solution, at least for cases 
where the price does not cut so large a figure as to exclude 
the application of metals like cadmium and silver.” 


Electricity in Mills.—Attention has been directed on 
more than one occasion in these columns to the growing 
tendency among millowners to supplant the steam driving 
plant in their mills by electric driving. The considerations 
which have led Lancashire millowners to use electricity are 
many and important. Apart from the saving in building 
space and reduction of running, electric driving in mills, 


by its flexibiliny and simplicity, guarantees increased 


outputs and considerable saving in cost. Taking horse- 
power for horse-power, the efficiency of driving in a mill 
is 56 spindles of electricity as against 35 for steam. In 
the system of transmission of power there is a gain of 
9 per cent. in favour of electric driving, and the extra 
output due to electricity is equal to 74 per cent. In the 
matter of steadiness and regularity of drive, so essential 
in the production of yarn, as the value of the finished 
product is impaired by irregularity, recent tests have shown 
that on a frame driven by a steam-engine and belting, with 
special attention given to ensure the best results, the 
revolutions per minute of the front roller varied between 
118 and 113, whereas the spsed was supposed to be 122. 
On a similar machine driven electrically by motor, the 
average speed of 71 readings was 121°35. Under these 
circumstances it is not surprising that manufacturers and 
spinners are now bestirring themselves to replace the less 
trustworthy or efficient driving force by its more modern 
rival. 

Central Technical College.—The June issue of the 
magazine of the Central Technical College Old Students’ 
Association, The Central, marks the third anniversary of its 
birth. The interest of the members in their publication 
has in no way diminished since the first number appeared, 
and The Central has been a valuable medium through which 
old students have renewed their interest in their alma 
mater. In the present number Mr. O. Henrici gives 
"Some Impressions of South Africa,” and Mr. E. F. 
Armstrong has an illustrated article on “The British 
Association in South Africa.” ‘A Lecture Table Testing 
Machine” is described and illustrated by Mr. A. G. 
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Asheroft, and Mr. E. H. Freeman writes on " The Wit- 
watersrand.” An editorial note draws attention to the 
fact that the college diploma, both in civil and mechanical 
and electrical engineering, exempts its holder from the 
associate-membership examination of Civil Engineers. This 
should be of particular interest to electrical men, as the 
inclusion of their department in the concession is quite a 
recent privilege ; moreover, some old students will doubt- 
less be glad to hear that it applies to their diplomas irre- 
spective of date. We understand that for students entering 
the college next September and subsequently, the sessional 
fee is to be raised to £36. This move has been necessitated 
by the increased competition for entry to the college and 
the growing need for more space and equipment, to say 
nothing of a larger staff required. 

Electricity in Dunedin,—In a very interesting and 
suggestive report on the undertakings of the Dunedin 
(N.Z.) City Council, the acting town clerk, Mr. R. W. 


Richards, M.I.C.E, discusses the question of the policy 


that should be adopted by the Council upon the installa- 
tion of its electric power and lighting plant. The comple- 
tion of the Waiporl power and lighting scheme 1s promised 
about August next. This wil bring with it the sale of 
electric energy, and it will be interesting to watch the way 
in which the Council will encourage the citizens to become 
eonsumers of electricity for the various and respective 
purposes they may require the power. Messrs. Noyes 
. Bros., electrical engineers, have been requested to submit 
plans, specifications, and estimates of the proposed network 
of underground cables and mains, the cost of which {s not to 
exceed £12,000. An electrical engineer is to bə appointed 
by the Corporation at a salary of £700 per annum, and a 
tramway traffic superintendent ata salary of £350. The 
posts are, however, only open to applicants from Australia 
and New Zealand. Mr. Richards places before his Council 
a long statement in favour of developing the electricity 
undertakings, and his lucid explanations of electrical terms 
will we think, be of great benefit to any non-technical 
councillors. 

Publications Received —The Journal of the 
Chemical, Metallurgical, and Mining Soclety of South Africa 
(vol. 6, No. 9) contains the following papers among its 
contents: “Routine Assaying on the Rand,” by Mr. A. 
Whitby ; “Safety Measures in Mining," by Mr. Donald 
Macaulay and Mr. Louis G. Irvine; “The Solubility of 
Gold in Thiosulphates and Thiocyanates,” by Mr. H. A. 
White; and reports of the discussions on " A New Volu- 
metric Method for Copper and the Ores of Copper," *' Notes 
on Milling,” and “A Quick Treatment by Cyanide of 
‘Black Sands.’ "—The Proceedings of the American Institute 
of Electrical Engineers, vol. xxv., No. 5, for May, 1906, 
contains the following papers and discussions: '* Measurs- 
ment of Temperature by Electrical Means,” by Mr. Edwin 
F. Northrup ; "Notes on the Lighting of Churches,” by 
Mr. Edwin R. Weeks; ‘Shunt and Compound Wound 
Synchronous Converters for Railway Work,” by Mr. W. L. 
Waters; discussion on “Some Features affecting the 
Parallel Operation of Synchronous Motor-Generator Sets ”; 
‘discussion on “Power Plant Economies ” ; ** A New Method 
of Turbine Control" by Mr. L. Lyndon; discussion on 
"A New Method of Turbine Control.”—The Journal of 
the Franklin Institute, in its May issue, contains the con- 
eluding portion of Dr. Edwin J. Houston's address on 
,"Franklin as à Man of Science and an Invenior."—The 
Bulletin of the Imperial Institute, vol. iv., No. 1, contains, 
as usual, a number of interesting contributions on scientific 
and technical matters, and contains also a special notice on 
the economic production and development of mica in 
Canada | 


Private Gas-Engine Plant v. Public Supply for 
Electric Lighting.—Particulars of some very economical 
results attained in a small private gas-engine installation 
in a Paris restaurant are given in Elektrotechnik und 
Maschinenbau, The installation was for about 1,000 incan- 
descent lamps of 5 c.p. and 10 c.p. and six are lamps for 
eight amperes each, the load averaging 21 kw. for 10 hours 
a day. Direct-current supply with a battery was employed, 
with a 'bus-bar voltage of 115, the arc lamps being run 
two in series, A 25-h.p. " Union” gas-engine was installed 
worked with power gas obtained from the combustion of 
anthracite in a private gas generator. The dynamo voltage 
was varlable between 100 and 170, and the battery capacity 
was 400 ampere-hours on a 10-hour discharge. The con- 
fined space available for the whole installation introduced 
considerable difficulties, and yet the price of the current 
works outs decidedly cheaper than if taken from the supply 
company. The daily consumption of anthracite is given as 
440lb., and including the cost of lubrication, cooling water, 
and attendance, this gives an annual expenditure of about 


£320. The cost of the installation was £720, the interest 


on which at 5 per cent. amounts to £56. Allowing 10 per 
cent. for depreciation (£72) and an additional 53 per cent. 
(£40) for upkeep and repairs, the total annual cost works out 
at about £480, or approximately 1°5d. per kilowatt-hour. 
If the current had been taken from the local supply com- 
pany at 7id.a unit, the annual cost for the same total 
kilowatt-hours would have been £2,400, whilst even at 44d. 
a unit it would have been £1,450 as against £480. 


Hydro-Electric Plants,—The remarkable hydro- 
electric plant of the Pike's Peak Hydro-Electric Company, 
described in a recent issue of the New York Electrical 
World, enjoys the distinction of operating with the highest 
head of water yet attempted. The present plant utilises 
about 2,200ft. of effective head, after all deductions for 
friction of pipes, producing a pressure of close upon 
1,0001b. per square inch. It further occupies a unique 
position among water-power plants, in that its waterwheels 


are operated with water belonging to a city waterworks. 


The plant utilises a head of water which was before wasted. 
The pipe line is carried on moderate gradients over as 
much of the route as is practicable, and terminates in a 
nearly straight pressure pips plunging down a steep slope 
to the power house, and graduated in thickness to. meet 
the increasing pressure. In this instance the lower part 
of the 21in. pressure pipe is of 2in. steel, riveted with 
external and internal straps to strengthen the joint. One 
of the questions raised in this plant is that of wheel 
efficiency at such enormous heads. ‘The three wheels now 
installed, when tested, showed an average of a trifle less 
than 65 per cent. efficiency, as against 80 per cent, or a 
little better, for impulse wheels under ordinary heads. The 
reduced efficlency is obviously due in the main to the 
Increased frictional losses arising from the extreme jet 
velocity at impact. The loss is a serious one, for the 
discrepancy amounts to nearly 25 per cent. of the plant 
capacity. It raises the question of whether two plants, 
each to utilise half the head of the watery would not ba 
more economical. 

Turbine Design.—In the desien of steam-turbines a 
great deal depends upon the method of securing the blades 
In this respect the turbines manufactured by the Willans 
and Robinson Company, of Rugby, have special features, 
and the advantages of the mechanical construction 
adopted are so pronounced that the Allis-Chalmers Com- 
pany have adopted the design for large turbines manu- 
factured in thelr works. It is one thing to appreciate the 
design of a blading on paper, but practical experience 
alone can show its true value. A recent experience on 
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& 5,500-kw. turbo-generator of this type supplied to the 
‘Kent-avenue station fully bears out what we have said. 
‘By some accident a large jack knife was left inside the 
‘turbine before it was closed up, and the machine ran with 
"this obstruction inside it, a knife leaf being wedged between 
the stator and rotor. This condition of affairs lasted for 
nearly a month, the maximum load taken being 9,800 kw., 
whilst on occasion the load averaged 8,000 kw. for 
14 hours. On then opening up the turbine the obstruc- 
tion was discovered. It was found that a piece of steel 
from the knife had been wedged into such a position that 
it had acted like a lathe tool, and had turned a groove on 
the drum jin. deep by ĝin. wide. This had loosened the 
caulking strip which held the ring of blades in place, 
loosening the latter, [so that the channel-shaped shroud 
ring, which is riveted over the ends of the blades, came 
Into contact with the fixed cylinder, with the consequence 
that its flanges had been almost worn away. Nevertheless, 
not a single blade came out, and, as stated, the turbine con- 
tinued to work under, at times, an enormous overload. As 
it was not feasible at the time of the discovery to lay the 
turbine off long enough for permanent repairs, the damaged 
ring was merely removed, and, the cover being replaced, the 
turbine was immediately set at work again. 


Single-Phase Traction in Switzerland, — The 
trials which have been carried on for some time by the 
Maschinenfabrik Oerlikon, of Zürich, on the Seebach- 
Wettingen line are progressing favourably. As our readers 
will remember, they are being carried out on a full-gauge 
railway with a single overhead line supplied with high- 
pressure single-phase current. Recently the Swiss Federal 
Railway authorities carried out official tests on the section 
between Affoltern and Regenstorf, and the regular running 
‘of trains now takes place up to the latter station. A grea 
deal of experimental work was found necessary in order to 
reduce the interference which the first plant caused to the 
working of the local and trunk telephone lines which 
ron parallel to the railway. At first the line was 
worked with alternating current at 50 frequency, 
when it was found that the induction trouble in the 
telephone circuits was sufficient to render the telephone 
service almost impossible. We understand that the tele- 
phone circuits had copper returns, and were not worked 
to earth. In order to reduce the trouble, the Oerlikon Com- 
‘pany experimented with lower frequencies for the supply to 
‘the railway locomotive. They found that with 15 frequency 
‘there was absolutely no influence on the working of the 
‘telephones, and it is now being proved that 20 frequency 
‘is also serviceable. These experiments considerably delayed 
‘phe commencement of the regular running of electric trains 
‘over the line. The work on the remaining section between 
‘Regenstorf and Wettingen is being rapidly put forward. 
„As soon as the whole of the line is completely equipped 
for electrical working, an express locomotive capable 
of giving 1,000 h.p. under normal conditions will be 
— brought into service. Since the first experimental train 
was run at the beginning of last year, no less than 
2,560 journeys have been made by the trains for experi. 
mental and commercial purposes; the aggregate train 
mileage for which the electric locomotives have been 
responsible amounts to 54,000. There has been practically 
no trouble with the two electric locomotives supplied by 
the Maschinen Oerlikon Company. The most recently 
equipped locomotive, which has been at work since Nov. 10 
in a regular service, has single-phase motors on it of 
250 h.p. | 
Electricity Supply.—We are glad to see that the 


Westminster Electric Supply Corporation, Limited, are 


_bringing prominently before the public in the form of a neat, 


‘well illustrated pamphlet, some of the minor applications 


of electric power for trade purposes and in shops. It is a 
mistake to think that these minor applications of elec- 
tricity are not of sufficient importance to warrant what our 
American cousins would call “ pushfulness.” On the con- 
trary, it is in the “kitchen,” and other such places, that 
the battle between electricity and its adversaries will 
ultimately be fought out, and the purveyor of current 
cannot be too strongly impressed with the necessity of 
pushing sale of his commodity in all directions. These are 
days of fierce competition, and the small manufacturer and 
shopkeeper will only be too glad to take advantage of any 
and every means of effecting small economies, and of 
attracting custom and attention by up-to-date and remunera- 
tive methods. Our readers need not be told that there is 
scarcely a trade which would not profit by the use of 
electricity in or one or other ways. That they know very 
well; it merely remains for them to make this fact more 
generally known to intending consumers. The pamphlet 
which we have received from the Westminster Company 
does not omit to impress upon shopkeepers the great 
superiority of electricity over other illuminants from the 
point of view of economy and cleanliness. Householders 
are also enjoined to adopt it on the score of economy, 
because “the use of electricity cuts down to à minimum 
the frequency with which redecoration is necessary, and 
thus saves in expense far more than it costs to use.”  Illus- 
trations are included to show the artistic effects that may 
be obtained with electric radiators in drawing-rooms, 
libraries, etc. With the cost of current as low as 1d. per 
unit, the most fastidious tastes of even the comparatively 
poor in the way of house furnishing can thus be gratified. 
Electricity is replacing hand or foot power in the case of 
sewing machines, jewellers’ lathes, and stitching machines 
for saddlers and bootmakers. Included in the pamphlet 
is also a list of trades showing how electricity can 
be applied. We may mention that a showroom has 
been opened at 96, Victoria-street, Westminster, for three 
months from June 1, where most of the apparatus may be 
seen in operation. 


The Teltow Canal.-—In the probable revival in this 
country of inland navigation electricity is destined to play 
no small part. This country has a vast canal system, 
which has, however, remained very much what it was at 
the beginning of the railway era. The Romans made 
canals in this country, but the first great scheme of modern 
times was the Bridgewater Canal, That undertaking marked 
the beginning of the canal boom, which continued until the 
advent of the ‘iron horse.” After a time, however, began 
the process of the extinguishing of canal competition by 
the railway companies. The cheap and rapid carriage of 
goods was a desideratum which the more improved transit 
facilities of the railway were better able to satisfy. But 
with the likelihood of the introduction of electric haulage 
in place of the existing horse haulage system we may expect 
a decided impetus to inland navigation. To see what has 
already been accomplished in the way of electric haulage on 
canals, we need only turn our attention to Germany, where 
there was opened last week the Teltow Canal. The system 
is 25 miles long, and is of sufficient width to allow two 
600-ton vessels to pass each other. From our previous 
references to this undertaking, our readers will have 
learned that the vessels are hauled by means of electric 
locomotives fed from overhead wires and running on the 
towing track. The electric current is generated in a power 
station close to the canal by two 1,000-h.p. Zoelly steam- - 
turbines, each working a large three-phase generator and 
a small continuous-current generator. The three-phase 
generators supply the mains along the whole length of 
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the canal with a current of 6,000 volts at 50 periods per {333 ohms respectively, and the other values are in 


seeond ; the continuous-current generators supply current 
for working the tractors in the immediate neighbourhood of 
the power station. For working the further reaches of the 
canal a sub-station is provided, in which the high-pressure 
three-phase current is converted by rotary transformers 
into continuous current for working the tractors. The 
current thus obtained (from the Teltow District Council) is 
not only utilised for haulage, but provides for the lighting 
of the entire canal, also for the operation of electric tramways 
in the district. We have no doubt that the commissioners 
who are now investigating the position of our own waterways 
will be furnished with full details of this latest example 
of electric traction on canals, as we are convinced that it 
will have a decided effect upon the future of inland naviga- 
tion, which has been ousted from its former prominence 
by the advent of railways. 


Earth in Collieries.—When a departmental com- 
mittee framed a set of special rules for the installation and 
use of electricity in mines, their object was to minimise the 
danger of shock and of fire, to keep “ earth” completely 
out of any electric system in use in collieries, and to ensure 
that no one about the mine could place himself in such a 
position that a dangerous current could pass through him. 
Mr, Sidney F. Walker, in a paper read before the Institu. 
tion of Mining Engineers, and since reprinted in pamphlet 
form, questions whether the departmental committee have 
been or are likely to accomplish their objects by the 
working of the special rules in regard to earthing. 
It is somewhat erroneously supposed that connecting 
two conductors together puts them at the same pres- 
sure, and neutralises any difference of pressure that 
exists between them. The mere connection of the 
dynamo terminals does not, however, render the pressures 
equal, What is done in such a case is to provide an 
additional path for a current through one or more of the 
dynamos, due to the difference in the pressure generated 
by the individual dynamos. If two cables are armoured, 
the armour being earthed efficiently, and if the insulation 
of one of them breaks down, the armour becoming alive, 
the pressure in the conductor that has broken down is not 
thereby neutralised ; only an important portion of the path 
' through the insulation, that is open to the pressure of the 
service, is removed. It appears to Mr. Walker that if 
earth is to be admitted into the system, the best plan would 
be to adopt the system of concentric uninsulated return. 
| After dealing with the most favourable conditions for 
obtalning earth in those collieries in which there is water 
In the workings, Mr. Walker turned to those which are 
dry and dusty, where he says 1t will be found very difficult 
to obtain earth at all. Earth, to be efficient, must ba of 
sufficiently low resistance to allow the passage of currents 
freely through it. But the author quoted Mr. G. C. Wood to 
prove that the resistance of earth In the mine is very high. 


The resistance of coal ranges from 33,000 million to 


80,000 million ohms as against copper, 000159 ohm. As 
to the probable resistance of an earth path, Mr. Walker 
has worked out some interesting figures. Taking the 
specific resistance per cubic centimetre of the floor as 
10,000 ohms, and taking a thickness of floor of 1ft., and a 
width between faults of half a mile, he makes the resistance 
for a length of one mile of the stratum, between the in-by 
point where good earth is obtainable, 666 ohms; for two 
miles, 1,533 ohms ; and for half a mile, 333 ohms. With a 
width of one mile between faults, the thickness being the 
same, he makes the resistance for one mile 333 ohms ; for 
two miles, 666 ohms; and for half a mile, 1664 ohms. 
With the last values, if the thickness of tho stratum is 
only 6in, the resistance becomes again 666, 1,333, and 


proportion. | 

Royal Institution.—A general monthly meeting of 
the members of the Royal Institution was held on Monday, 
the 11th inst, the Right Hon. Sir James Stirling, vice- 
president, in the chair. Mrs, Elgar, Miss Hilda Hanbury, 
Mr. E. L. Mansergb, Mrs. Morse, and Mr. C. D. Page were 
elected members. The special thanks of the members were 
returned to Sir Andrew Noble, K.C.B, F.R.S, for his 
donation of £100 and to Mrs. Frank Lawson for her 
donation of £50 to the fund for the promotion of experi- 
mental research at low temperatures. Sir James Dewar 
delivered the last of the Friday evening lectures on the 
8th inst., the subject of his discourse being “ Studies on 
Liquid Air and Charcoal.” He showed that if one of two 
similar tubes cooled with liquid air was electrified by being 
rubbed with flannel, then the moisture of the atmosphere 
quickly condensed on it in crystals of ice, whereas nothing 
was deposited on the non-electrified one. Again, if a series 
of wires of different metals were stood upright in liquid air, 
the height at which the ice-cap terminated gave a measure 
of their different thermal conductivitiss. Turning to the 
absorptive action of charcoal on gases at low temperatures, 
the lecturer said that there were considerable differences 
among different varieties of charcoal in this respect, but it 
was found that the absorptive power could be increased by 
carbonisation in a regular way. Sir James Dewar pro- 
ceeded to show how, by the aid of cooled charcoal, the 
less condensable of the inert gases of the atmosphere, 
such as neon and helium, though present in minute 
quantities, could be readily separated in a cor- 
tinuous manner; these gases obtained in this way had 
been utilised by Prof. Fleming in the construction of an 
ingenious apparatus for the detection of electric waves. 
The separation of the more condensable gases was more 
difficult, but might be effected by first absorbing them in 
cooled charcoal and then gradationally heating the charcoal 
to expel them. To prove the rapidity of the absorption 
by eooled charcoal, he showed that the exhaustion of a 
vacuum tube in a very short time was so increased that it 
gave Röntgen rays and then passed to the non-conducting 
stage. Charcoal at the temperature of liquid air had little 
or no absorptive effect on helium, but at the temperature 
of liquid hydrogen the effect was rapid. The lower the 
boiling point of the gas which was being used the steeper 
the curve of absorption. This indicated, said the lecturer, 
that charcoal at low temperatures, charged with gas, ought 
to be a sensitive thermoscopic material, capable of being 
used for making thermometers which should become more. 
delicate the lower the temperature. He showed experi- 
ments proving that this Inference was justified by the facts. 
A piece of charcoal charged with alr and suspended in the 
middle of à mass of liquid air was shown to be affected by 
a candle brought near the side of the vessel, and when 
liquid hydrogen was substituted for liquid air, the sensitive- 
ness still further increased, the pressure of the occluded 
gas changing immediately when a portion of the beam > 
from an electric are was reflected by a mirror on to the. 
outside of the containing vessel, | | 


Electrode for Electrochemical Analysis.—Some 
time ago Dr. F. M. Perkin described in a paper read before 
the Faraday Society a sand-blasted gauge cylinder fastened 
on to the end of a stout iridio-platinum wire, and which 
was rotated within a circular anode. The anode was made 
of two rings of thick platinum wire, which were connected 
together by four small baffles. The object of the baffles 
was to prevent the liquid being swirled round in the 
electrolysing vessel by the rapid rotation of the cathode. 
The results obtained with this electrode were quite satis- 


factory, and Dr, Perkin followed these up with an endeavour 
to simplify the cathode for rotation work. The results 
were given in a paper which he presented to the Faraday 
Society on June 12, As will be seen from the diagram, 
the cathode simply consists of a spiral of platinum wire, 
though it is best to useiridio-platinum wire. The electrodes 
at present in use are made from an alloy of platinum with 
20 per cent. of iridium. The total active surface of the 
electrodes now in use is about 23 square centimetres, The 
anode consists of a 1mm. platinum wire wound into two 
or three spirals, so as to fit tightly across the electrolysing 


vessel, "The results obtained with this form of cathode in 
the analysis of copper are as follows: 


CuSo, Current in EMF. Time Deposited 
ts ken. amperes. in minutes. copper. 
0:0506 0'45— 4'8 2'7—90'0 ó5 0°0498 
0:1015 Q6 —20 2':8—4'8 ó8 0'1005 
0°1266 1:0 —5'5 ... 50—90 32 0:1255 
01015 Q5 —20 ... 5'0—7'6 40 01009 
01266 0:45— 5'0 oo 40 0'1266 
0°1266 Q5 —4'5 — 35 0°1263 


The bulk of solution was in all cases about 50 cubie centi- 
metres, and the quantity of cone. nitric acid added from 
0'5 to 1 cubic centimetre. At times the high cost of 
platinum is prohibitive, but Dr. Perkin asserts that a spiral 
of nickel wire can quite satisfactorily be employed for a 
good many metals—for example, for copper, zinc, or iron. 
When nickel electrodes are used, it is necessary to weigh 
them after each determination before they are used again. 
He presented a number of experiments showing that 
platinum when employed in electrochemical work as an 
anode is not so stable as generally considered, especially 
when high current densities are employed. 

Inductor Alternators. — Alternating - current 
machinery must of necessity be used for long-distance 
transmission of power, and as this latter has now entered 
the field of practical politics, attention may be profitably 
devoted to the developments which are taking placa in the 
type of machinery employed. Mr. E. S. Hawkins con- 
tributes to the American Engineer an article in which he. 
describes three types of inductor armatures Fig. 1 shows 
the operating principle of one type of inductor alternator. 
It will be seen that the rotating element shown at the 
bottom of the figure consists of soft-iron projections, S. 
Magnetisation of the inductor is effected by a steady 
current that flows in the annular field coils, F, On the 
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stationary frame are internal projections, À, corresponding 
to the inductors in number and size, and made to form the 
cores of the armature coils, In another application of the 
inductor principle two concentric coils are used for the arma- 
ture and field magnets, and are arranged as shown 1n 


Fig. 2, in which F F and A A represent sections of the field 


and armature coils respectively. A U-shaped mass of iron, 
B, embraces both sets of coils on three sides, and a similar 
piece, H, embraces only the field coils, as shown in the 
figure. An inductor, P, is carried by the shaft, S, placed 
at the centre of the coils, and rotated as rapidly as desired. 


Fie 1, 
Upon current being sent through the field coils, a magnetic 
field is set up, the position of the lines in this field being 
dependent on the influence of the pieces of iron, H and B, and 
particularly on the position of the inductor, P. With the 
parts in the position illustrated, a magnetic circult of low 
resistance is formed around the coils A and F, and almost 
all the lines of force generated by the field coil will embrace 
the armature coil. At this juncture the lines of force are 
as indicated by the dotted line in the figure. In taking up 
this position they cut the armature coil from the outside, 
and thus develop a current whose E.M.F. depends on the 
number of lines and the rapidity with which the change of 
position is made. Upon further rotation of the shaft the 
inductor moves away, and leaves an air-gap of high magnetic 
resistance, so that many of the lines of force collapse on the 
field coils, and, by so doing, cut the armature coils from the 
outside, thus generating an E.M.F. opposite in direction to 
that formed. This action continues until the inductor is 
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Fie, 2. 


opposite the piece of iron H, at which time the minimum 
number of magnetic lines embrace the armature coils and - 
the maximum number surround the field coils. The arma- 
ture is thus cut by the lines of force as they change 
position, and an alternating current is generated by reason © 
of the fact that each successive cutting of the colla is in the - 
opposite direction to thay of the preceding, — 
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1904 there were 14 companies and 12 local authorities 
engaged in the production of electrical energy for lighting 
in the metropolitan area, and the statistics that we publish 
for the year are the totals obtained by adding together the 
figures for all the undertakings, In 1893 there were seven 
companies and one local authorlty—viz., St. Pancras—to 


ELECTRICITY AND GAS IN LONDON. 


In our issues of May 11, May 18, and June 1 respectively 
we dealt with the electricity and gas undertakings in Bristol, 
Glasgow, and Newcastle. It was shown that with the aid 
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» Curve Diagram, showing the Relative Progress of Electricity and Gas in London. 


of curves it is possible to accurately compare the relative 
progress of rival undertakings, and in this manner a number 
of instructive comparisons were made. 

Unfortunately the problem of making similar comparisons 
in the case of London i8 by no means an easy matter, In 
consequence of the overlapping of areas and the large 
number of companies and local authorities concerned. In 


be considered, During the following years the returns of 
new stations are included at the date of the commence- 
ment of thelr supply. It is important to note, therefore, 
that the curves represent the total electricity supply in the 
metropolitan area, and must not be regarded asa criterion 
of the progress of any particular lighting station. The 
average price obtained per unit was calculated by dividin g 
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ANNUAL RETURNS OF THE LONDON GAS AND ELEOTRIOITY UNDERTAKINGS, 


— 1894, 1895. 1896. 1897, 


Electricity — | 


1898. 


1899. 1900. | -1901. 1902. 1903, 1904. 


—À -.  ——— |———— 9 — 


4. | —M 


— MÀ Pon cee — —lÜ 


Capital outlay ...£) 2,546,00€| 3,435,000} 4,126,500| 5,149,00€| 5,925,000) 6,962,000) 8,493,000/10,864,000,12,575,000| 14,554,000, 15,162,000 


Total revenue ...£| 243,000 

Profit per cent, m.e] 53 

Units sold . 

Price per unit ...... 
G 


425,C0C} 551,000} 685,000 
62 - 


68 7'26 


5 75d. 5:96d. 5 81d. 5'54d, 


785,000 
6'4 


5'12d. 


1,789,000| 2,067,000 


917,000| 1,113 000} 1,589,000| 1,600.000 
‘2 6 67 7:5 


545 | 58 6'47 


4"1d. 4-558. 


6 
esene e= |10.157,000/17,082,000,22,847. 000/29.752, 000|56.890,000/46,'750.000/61. 500,000|77,080,000/98. 220,000/114,540,000/149,489.000 


4:58d. 4 12d. ó"(4d ó52 


dS — 
Capital outlay ...£)16,6351,000)16,735,000)17,701 371/18,059,695/18.259,006/18,725 000)19 099 000/19,588,000/19,934,000; 20,238,000} 20,426,000 


Total revenue ...£| 5,118,000) 5,077,000) 5,114,000; 5,276 000; 5,615 000| 6,103 000| 6,930,000) 6,965.000| 6,255 000 
10°39 


Profit per cent.....| 12°03 9 83 9:16 9:01 


6,551,900| 6,251,000 


10 59 9:00 7°74 8'87 99 9:5 


Gas sold (000's) ...|27,241,000/29, 105,000 /50,462.000|52. 209 000/52 651.000/34.057.000/34,509.000|34.826,000/35.124,000| 34,928,686) 35,969,000 


Price per 1,000 ..| 352:89d. | 51:483. | 31/828. | 351274. 


ól'92d. 


ól'68d. | ó4'07d, | 85"72d, | 82'09d. | ő1'88d, 50°47d. 


the total revenue from supply of current by the number of 
units sold ; and the profit was derived from the total gross 
profits regarded as a percentage of the aggregate capital 
outlay. | 

The preparation of the gas statistics was nob so compli- 
cated, as only three large companies had to be considered, 
these being in order of magnitude the Gaslight and 
Coke, the South Metropolitan, and the Commercial. Each 
‘of these has been in operation during the whole period 
under consideration, and the statistics published are the 
aggregate for the three. The gas companies practieally 
have monopolies over their own areas, and the Gaslight 
and Coke Company, with a capital of £14,000,000 and a 
total income of approximately £4,000,000, is by far the 
largest. In the ease of Bristol we showed clearly that the 
rivalry with electricity had apparently in no way impeded 
the healthy progress of the gas undertaking, but as the 
total gas sold by the Gaslight Company has decreased from 
21,656,000 thousands in 1899 to 21,084,000 thousands in 
1904, it would appear that the same observation does not 
apply to the latter concern. The reason is not difficult to 
find. 
decreased the price of gas from 27'2d. to 26'5d., whereas 
the Gaslight Company raised the price from 54:98d. as high 
as 39d. in 1901, and had only dropped it to 34°36d. in 
1904. The increase in the gas business during recent years 


Is chiefly due to the enterprise of the South Metropolitan 


Company, who have increased their output by two million 
thousands since 1899, while their price in 1904 was 1d. 
less than in the former year. 

In the diagram for electricity it will be noticed that the 
profit curve shows the same general outline as those of the 
other towns that we have considered. There is a maximum 
point in 1897, a minimum about 1901, followed by a steady 
rise to 1904. In the cases of Newcastle and London the 
irregularities are not so sharply defined as in the others, 
but none the less the tendency of the contour is identical. 
The price per unit, it is curious to note, rises from 1893 to 
1895, and this may be traced to the fact that one or two 
new stations commenced operations about this time with 
prices appreciably higher thaa those of previously existing 
companies. After this the price drops steadily from 5:964. 
to an average of 5'52d. in 1904. Daring the same period 
the price in Glasgow dropped from 5°3d. to 2°46d,, in 
Bristol from 4°7d. to 3'18d., and in Newcastle from 4'3d. 
to 1°43d, | 

Both capital and output curves show a steady increase 
over the whole period, and in 1904 the latter shows a 
satisfactory tendency to increase more rapidly than the 
former. | 

The gas profits, it will be noted, have remained fairly 
steady, but with an inclination towards decline. The price 
per thousand has dropped 34d. since 1893. It is note- 
worthy that the considerable increase in price about 1901 
did not avoid a large drop in profit, while it had the effect 
' of keeping the output practically stagnant. In fact, in 
1903, although the price had been somewhab abated in the 
intervening year, the amount of gas sold actually shows a 
decrease. At the same time, the price of electricity was kept 
practically constant in 1901, after which it again continued 
to drop, and as a result the output doubled during the 
years 1900-1903 inclusive. 

Comparing the curves for London as a whole with those of 
the other large undertakings whose results we have analysed, 


The Bristol company during this period steadily 


one cannot help remarking that the metropolitan gas com- . 
panies have not met the competition of electricity so success- 
fully as their fellows in the provinces. In the six years from 
1899 to 1904 inclusive, while the Newcastle, Bristol, and 
Glasgow undertakings have increased thelr sale of gas by 
16, 23, and 14 per cent. respectively, the London com- 
panies can only show an increase of 5°9 per cent. To 
what extent this fact is due to the preference of the con- 
sumer for electricity, and to what extent it is due to short- 
sighted policy on the part of the gas authorities, it would be 
difficult to say. If the former is the correct view to take, 
then it is curious that the Bristol undertaking, which has 
consistently reduced the price of illuminant without detri- 
ment to profit, should show such very different and much 
more satisfactory results. | | 

In conclusion, we may say that it appears from our 
investigations that in places where electricity and gas are 
in competition the consumers have greatly benefited in 
every case. "The various electricity undertakings that we 
have considered show satisfactory progress in all cases, 
while the effect of the competition upon the gasworks bas 
been to the detriment of the latter only in those instances 
where profits have been maintained by increasing the price 
rather than by decreasing the cost of production. 


POPLAR ELECTRICITY WORKS. 


Vt 


The metropolitan borough of Poplar, which is supplled 
by this station, has a population of 170,000, and covers an 
area oblong in shape and about 34 square miles in extent. 
The station Is situated near the centre of the area, and the 
distribution is aided by two sub-stations—the northern 
sub-station at Old Ford, 1$ miles from the central station, 
and the southern sub-station at the lower end of the Isle of 
Dogs, nearly 24 miles from the central station. The district 
is a very poor one as regards the status of the majority of 
the inhabitants, but it is full of busy factories, wharves, and 
docks (including the Millwall Docks), which make it an 
attractive field for an electricity supply undertaking. 
Though there are no electric tramways in the district at 
present—and so no traction load on the station—the current 
supplied for motive purposes is considerable, motors totalling 
over 1,700 h.p. being already connected. The supply to the 
consumers is a direct-current three-wire one, with 460 volts 
between the outers, whilst the sub-atatlons are supplied 
with high-tension three-phase current at 6,000 volts, which is 
transformed again for local distribution into direct current 
at 460 volts by La Cour cascade converters. | 

Generating Plant.—The present generating capacity of the 
station is 3,400 kw,, exclusive of the battery, and is made 
up of two 200-kw. direct-current 440-570-volt 380-revolu- 
tion Mather and Platt shunt-wound generators, direct 
coupled to Belliss high-speed engines ; two 500-kw. direct- 
current 440-570-volt 270-revolution Mather and Platt 
eight-pole shunt-wound generators, direct coupled to Willans 
high-speed engines; two 1,000-kw. three-phase 6,000-volt 
50-~ Bruce-Peebles revolving-magnet alternators, direct, 
coupled to Parsons turbines running at 1,500 r.p.m., and 
fitted with direct-coupled exciters (Fig. 1). There is also a 
600-ampere battery (Fig. 2) placed immediately over the 
engine-room. | : 

The chief interest of the station lies in its three-phase 
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high-tension plant, which is of a thoroughly up-to-date type. | 


It was installed some two years ago to replace a 1,500-volt 
direct-current scheme, which had previously been used to 
deal with the distant districts, and the turbine sets, of 
which one at least is constantly running, as well as the 
cascade converters, are giving every satisfaction. The use 


of the La Cour cascade convertera is spreading in this 
country, owing to the fact that whilst they are no dearer 
than rotary converters (including the static transformers 
necessary with the latter on bigh-tension circuits), they are 
more stable in action, permit of easy voltage regulation 
without appreciably lowering the power factor of the 
supply, and can be simply atarted up on the alternating- 
current side. A description of the means by which these 


Fig. 1.—The Bruce Peebles-Parsons 1,000-kw. T 


besides being fitted with slip-rings for starting purposes, is 
connected by three, six, nine, or twelve cables to equi- 
distant points on the dynamo armature winding, as 
shown diagrammatically in Fig. 4, In this way the set 
exhibits many of the characteristics of induction motors 
connected in cascade—eg, the normal speed, instead 


i gi xi ete Ter tas ee 5. 


urbo-Generators at the Poplar Electricity Works. 


of being the ordinary synchronous speed of the motor 
( = PPS ~ x 120 


) depends on the sum of the dynamo and 
motor poles 


supply ~ x 120 l 
motor poles + dynamo poles. 


If both machines have the same number of poles, as is 
often the case, the speed of the set is half the normal 


motor poles, and is equal to 


FIG. &.—Battery Room at the Main Station, Poplar. 


advantages are attained will not be out of place here, The 
converters, as can be seen from the accompanying photo- 
graph (Fig 3), consist of two quite separate machines mounted 
on the same bedplate and directly coupled together. One of 
these is an ordinary alternating-current induction motor and 
the other an ordinary direct-current dynamo, the only 
modification being that the rotor of the induction motor, 


synchronous speed, or the number of motor poles for a 
given speed and ~is half as great as in an ordinary induc- 
tion motor, and the dimensions of the motor are con- 
sequently considerably reduced. The seb de usually started 
on the alternating-current side without any synchronising 
operation, though it can also be started on the direct. 


current side, as in the case of a rotary converter, and 


then synchronised with the alternating -current ‘bus 
bars. Both methods are in use in Poplar, though the 
former is found to be the simpler. Resistance is inserted 
between the rotor slip rioga, and the fall supply voltage 
(6,500) is switched on to the stator of the motor in the 
ordinary way. The set runs up in speed as the rotor 
resistance is reduced, and when approximately the normal 
&peed is reached (which occurs when a considerable amount 
of rotor resistance is still in) the direct-current generator 
excites itself and voltages are induced in the direct-current 


Fig. 3.—The La Cour Converters and High-Tension Switchgear at the Southern Sub-Station. 


armature between the points of connection to the rotor 
windings. At the correct speed and the correct excita- 
tion these voltages in the direct-current armature 
are practically equal and opposite to those indaced 
in the corresponding part of the rotor, and are of the 
game periodicity—i.c., the “slip” of the induction motor 
is equal to the actual periodicity of the generator. 
The current in the rotor, owing to this opposition, falls to 
a mere driving current, and there is no tendency to increase 
the speed further. This falling off in the rotor current is 
indicated to the attendant by a voltmeter connected across 
a part of the rotor starting resistance, and when this volt- 
meter indicates practically zero volts a short-circuiting 
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Fic. 4. —Diagram showing Arrangement of La Cour Cascade Converter. 


device on the motor is operated by hand, and internally 
short-circults the three slip-rings, as well as the remainder 
of the rotor phases, which are not employed at all during 
starting. The seb then continues to run at the exact speed 
for which it was designed, and the direct-current side can 
be loaded up. 

A peculiarity of these converters is the method by which 
the power is transmitted from the alternating-current to 
the direct-current side. When approximately half the 
direct-current output is being transmitted mechanically 
along the shaft, the rotor currents which cause this trans- 
mission are sufficlent to supply the other half of the direct- 
current output by passing directly into the direct-current 
armature, and partially on into the direct-current supply 
mains, as in the case of a rotary converter armature. In this 
way about half the power is transmitted to the direct-current 
generator mechanically along the spindle, and the other 
half electrically through the connecting wires between the 
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rotor and the direct-current armature. Any tendency for 
the set to change from its correct speed is prevented by 
large synchronising currents passing between the rotor and 
the direct-current armature as soon as any difference in 
phase occurs between the rotor induced voltages and the 
opposing direct-current armature induced voltages. By 
correctly adjusting the excitation on the direct-current 
machine, the power factor of the alternating -current 
supply to such a converter can be kept at unity over a 
wide range in load, whilst variations in direct-current 


voltage of from 10 to 20 per cent. can be obtained by 
varying the excitation, without materially affecting the 
power factor. The converters at Poplar are shunt-wound, 
and the field is regulated by hand. It is found possible to 
keep the power factor between ‘95 and 1 under all con- 
ditions of load. 

Low-Tension Switchboard,— The four direct - current 
machines are operated from a three-wire slate switchboard 
arranged with the + "bus bars at the top and the — ‘bus 
bars at the bottom of the board, the two sets of apparatus 
being separated by a horizontal non-inflammable diaphragm. 
The battery is connected across the outer bus bars only, 
and, in place of the ordinary end cella and cell switches, iv 
is worked by means of a hand regulated reversible booster 
constantly running in series with it and helping to charge 
or discharge it. This method is gradually coming into 
favour, and has some definite advantages over the older 
method—viz.: (1) simplification of the battery switchgear ; 
(2) avoidance of the multiplicity of heavy leads between 
the battery and the board; (3) avoidance of all end cell 
troubles, all the cells in the battery being charged and 
discharged equally ; (4) reduction in the number of cells 
required. The only objection is the necessity for the 
constant running of the booster, but trouble from this 
source can be avoided by keeping a spare booster and 
making both amply large for the work. The battery is not 
used for balancing the two sides of the three-wire system, 
nor is the load on the station ever small enough to enable 
the battery alone to supply it, so that the latter acts only 
ad a stand-by in this station. The balancing is done by an 
ordinary two-machine balancer, which also serves to drive 


| the battery booster. 


High - Tension Switchboard. — The high - tension three- 
phase distribution is carried out from a quite separate 
switchboard (Fig.5). This is a marble board made by Messrs, 
Cowan, and is of the “remote control" hand-operated 
type, so that nothing higher than 100 volts actually 
reaches the board. The main switches are oil-break 
ones, situated behind the board. Automatic minimum 
and reverse current cut-outs are fitted on all the 
generator panels, and reverse-current cut-outs on the 
feeder panels, A main-charging device is provided, 


:888 


Besldes the two 1,000-kw. turbine sets and the feeders 
to the two sub-stations, this board deals with a 500-kw. 
shunt-wound La Cour converter in the central station. 
This machine is used to supply the district near the 
station at times of light load, thus enabling all the direct- 
current generators to be shut down and the whole supply 


to both the distant and the home districts to be carried 
out from a single three-phase turbine set. The high-tension 
cables are of the three-core lead-covered type drawn into 
stoneware conduits. The low-tension distributing cables 
are laid on the solid system. 

Boiler Plant.—The boiler plant consists of six Babcock 
and Wilcox boilers for 14,0001b. per hour each at a pressure 
of 170lb., and one Stirling boiler for 20,0001b. per hour. 


Most of these are fitted with motor-driven chain-grate 
stokers and with superheaters giving 150deg. F. of super- 
heat. Surface condensers are used for the Belliss and 
Willans engines, whilst the two turbines exhaust into a 
single Allen jet condenser fixed immediately beneath 
them. The condensing water is drawn from a canal 


Fra. 5.—The High-Tension Switch, Poplar Electricity Works, 


Fic. 6. — Northern Substation at Poplar, showing Direct-Current Switchboard. 


110 yards distant; several of the auxiliary pumps are 


electrically driven. There is a shaft 150ft. high and of 8ft, 


internal diameter, and natural draught alone is relled on. 
Coal comes by rail into the station enclosure, and is then . 
raised by conveyor into the overhead bunkers, which 
have a storage capacity of 300 tons, 


Sub-stalions —The sub-stations are both built on the same 
plan, though the southern one contains a larger amount 
of plant at present. Each consists of a substantial brick 
building, having the cable trenches leading into the base- 
ment, whilst the ground floor forms a lofty machine-room, 
with the high-tension switchboard and the converters on 
one side and the low-tension switchboard and the booster- 
balancer set on the other. A  battery-room forms the 


second storey of the building, and is reached by an outside 
staircase, Ample room for extension of plant exists at 
present. In the northern sub-station there are two 250-kw, 
6,000-to-460-volt 500-revolution shunt-wound cascade 
converters, which have their stators supplied direct at 


. 6,000 volts, and are arranged for starting up as ordinary 
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asynchronous alternating motors. Balancing on the low- 
tension side is accomplished by a two-machine balancer, 
which also drives the battery booster (Fig.6). Inthe southern 
sub-station two 500-kw. cascade converters running at 428 
revolutions are installed, and these are arranged for starting 
up either on the alternating-current or the direct-current 
side. The battery here is connected to the middle wire to 
act as a balancer, and two separate hand-regulated reversible 
charge and discharge boosters are emploved with it, 
Statistics —The following statistics for the year 1905-6 
(the fourth year of operation) show the scope of the 
undertaking and the low cost of production attained : 
number of Board of Trade units sold, 2 331,327, made up 
100,999 units for private lighting, 795,528 units for public 
lighting, and 835,300 units for power purposes ; equivalent 
number of 8 c.p. lamps connected = 108,596 ; plant capacity, 
3,400 kw.; maximum load on station, 1,117 kw, ; load 
total unita x 100 = 2585 per 
maximum load x hours in one year 
cent.; cost of coal per unit sold=°47d.; total cost of pro- 
duction —1:25d. per unit sold; average price obtained = 
2'13d. per unit sold. ; 
Mr. J. Horace Bowden is the borough electrical engineer 
and manager, and to him we are indebted for the above 
details and for the illustrations accompanying the same. 
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ASTON MANOR ELECTRIC TRAMWAYS. 


Thé history of these tramways extends back some 
25 years. Thus after a syndicate of a few local gentlemen 
had obtained the Birmingham and Aston tramways order, 
which was confirmed by Parliament on Aug. 26, 1880, a 
company was formed in 1881 under the title of the Birm- 


north-west; and from Aston Cross, along Lichfield-road 
to near Salford Bridge at Gravelly Hill on the north- 
east. The predecessors of the City of Birmingham 
Tramways Company constructed other tramways in 
Aston from the Aston Lower Grounds, along 
Witton-road to Six Ways; along Newtown-row, High- 
street, and Birchfield-road to the Handsworth boundary ; 
from Six Ways along Lozells-road to the Handsworth 
boundary; and along Wheeler-strees to the Birmingham 
boundary. These were constructed under other tramway 
orders obtained between the years 1883 and 1887. The 
then Aston Manor Urban District Council (now a borough 
corporation) having determined to purchase the tramways 
within the manor from the respective companies as oppor- 
tunities presented themselves under Section 43 of the 
Tramways Act, 1870, and to make the tramway system ín 
the district more complete, obtained parliamentary powers 
in 1900 to construct additional tramways along Victoria- 
road, to extend the line at Gravelly Hill to the Erdington 
boundary, and to construct a further short length of tram- 
way along Trinity-road. They also obtained powers to enter 
into and carry into effect agreements with the tramway 
companies and the Corporation of Birmingham and the 
local authorities of the other districts for the purpose of 
preserving continuity of service, and to work the same if 
they so desired. In the year 1903, after a lengthy and 
costly arbitration, the Corporation purchased the tramway 
undertaking of the Birmingham and Aston Tramways 
Company, under an award by the late Sir Frederick 
Bramwell, from the Birmingham and Aston Tramways 
Company, for the sum of £61,175, and in the year 1904 . 
they purchased so much of the tramway undertaking 
within the manor belonging to the City of Birmingham 
Tramways Company under an award of Mr. Robert Green, 
A.M.I.C.E,, of Birmingham, amounting to £26,045, 


—-GORPORATION OF ASTON MANOR TRAMWAYS — 


— ROUTE MAP & FEEDER DIAGRAM — 
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ingham and Aston Tramways Company, Limited, and 
eventually constructed a steam tramway system commenc- 
ing at the Old-square, Birmingham, along Corporation- 
street, Stafford-street, and Aston-road to Aston Cross; 
along Park-road, Witton-lane, Witton-road, Bevington- 
road, and Trinity-road to the Aston Lower Grounds on the 


On June 9, 1903, the Council entered into an agreement 
with the British Electric Traction Company, whereby they 
undertook to reconstruct the whole of the tramways within 
the manor, and subsequently to lease them to that company 
for a period of 21 years upon the most advantageous terms 
to the Council, inasmuch as the company were not only 


840 


to pay the annual sinking fund charges upon the tram- 
way capital of the Council, the cost of renewing, repairing, 
and maintaining the tramways, the cost of electric energy 
supplied by the Council for working the tramways, 
but also the whole of the available net profits, which the 
company guaranteed should not be less than £1,250 
per annum. In 1903 the Council commenced the recon- 
struction on the overhead trolley system of the tramways 
which they had purchased from the Birmingham and Aston 
Tramways Company, and constructed the new authorised 
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needed approximately 400 yards of trolley wire, 260 
yards of steel span and anchor wires, 13 crossings, 5 
movable frogs, 5 fixed frogs, 38 double pull-offa and 24in, 
ears, 12 Brooklyn strains, 12 globe strain insulators, and 
10 steel turnbuckles. The arched London and North- 
Western Railway bridge over the Lichfield-road on the 
Gravelly Hill route being only 14ft. 1lin, high to its 
keystone, whilst being sufficiently high for ordinary steam 
double-deck covered cars, was too low to meet the present 
Board of Trade requirements in connection with double-deck 


Fic. ¢.—View of the Track Work at Six-Way Junction, Aston Manor Tramways. 


tramways along Vietoriaroad and the short length of 


extension at Gravelly Hill, shown in the accompanying 
map of routes (Fig. 1). In 1905 they reconstructed those 
acquired from the City of Birmingham Tramways Com- 
pany. The total route mileage of the tramways within the 
borough of Aston Manor so reconstructed and of the new 
tramway is approximately six miles, the greater portion 
of which is double line; to accommodate double lines, 
Park-road and Victoria-road were widened for their 
entire length by reducing the widths of the footpaths. 
The steepest gradient upon the tramways is for a 


Fic, 3—A Part of the Six-Way Junction Special Work. 


length of about 150 yards in Park-road of 1 in 
15, the sharpest curve having a radius of 40f, At 
Six Ways there is a very complicated junction, shown 
in Figs, 2 and 3, for which the following permanent 
materials were required in an area of only 356 square 
yards: 20 points, 51 crossings, 7 manganese steel rails, 
50 lengths of ordinary steel rails, 114 tlebars, 398 fish- 
plates, 170 soleplates, 316 bonds, 2659 bolts and nuts, 
1,096 soleplate clips, 103 lineal yards of drains recon- 
structed, and 356 square yards of area covered. About 
48 tons of ironwork were put in here. The overhead 
equipment was also complicated at this junction, and 


cars. The Council therefore entered into an arrangement 
whereby the railway company at the Council’s expanse 
reconstructed this bridge as a steel girder bridge at an 
estimated cost of over £5,000, which was completed in 
March, 1906, and which has a clear span of 59[t. 9ln., 


| with a clear headway of 16ft. 6In. 


The permanent way, which was constructed by Mr. 
George Trentham, contractor, of Birmingham, is 3ft. 6in. 
gauge. The rails, which were rolled by the North-Eastern 
Steel Company, of Middlesbrough, are cf a standard length 
of 45ft, 63in. deep, base 7in, in width, 1l'n. width of 


‘Fic. 4.—3pecial Work at Liehfiel i Road and Victoria Road Junction. 


groove, and weigh 1021b. per yard for the stralght track 
and 108lb. for curves of a sharper radius than 60ft. The 
composition specified for the manufacture of the rails was 
from 0'45 to 0°55 per cent. carbon, from 0°70 to 1:00 per 
cent. manganese, silicon not to exceed 0'10 per cent., 
phosphorus and sulphur not to exceed 0'07 per cent. The 
fishplates are of steel 24'n long, weighing 491b. per pair, each 
pair havingsix lin. diameter bolts. Inaddition tothe fishplate 
there is at each joint (Fig.5) a mild-steel soleplate, 241n. long, 
l2in. wide, by lin. thick, securely fastened to the under- 
side of the flange by means of six clips, held by eight lin, 
diameter bolus and lock nuts. Some of the bolts were 
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supplied by Messrs. Guest, Keen, and Co, and others by. 
: The tie-bars were manufactured by 
Messrs. Bayliss, Jones, and Bayliss, of Wolverhampton, 


Messrs. Ibbotson’s. 


and are of their patent rolled pattern; they are 2in. deep 
by gin. thick. They were fixed with 6ft. centres where 


the tramway track was paved with granite, and with 5ft. 
centres where paved with wood. The castings were: 
manufactured by Messrs. Hadfield’s Steelfoundry Company, | 
of Sheffield, and were made of manganese steel, the. 
standard points being 12ft. long and the standard crossings 


8ft. 6in. long (Fig. 6). 


The foundation for the permanent way (Fig. 7) was com- | 


posed of 6 to 1 cement concrete, none of the old road metal- 
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Fra. 5, —Details of Rail Joint. 


ling being allowed to be used ; the aggregate belng composed 
of blast-furnace slag obtained from Messrs. John Freakley 
and Co., Dudley Port. Although this foundation was 
specified to be only 6in. in thickness, owing to the soft 


foundation of the road which was met with after the 


necessary excavation had been made, it was found that in 


many places it was necessary to increase this to 9in. in. 


thickness, The cement was manufactured by Mosars. 


ree = 


upon a floating of cement, various forms of grouting being 
employed with varying results. | 

The Witton depót, which is 244ft. long by 71ft. wide, 
| is capable of housing 48 cars, comprises car-shed, paint 
| shop, repair shop, and stores, there being a total track 
length in the shed of approximately 500 yards. The cars, 
which were provided by the City of Birmingham Tramways 


ay 
UD 


Company, Limited, were manufactured by the Brush 
| Electrical Eogineering Company at their works at Lough- 
borough. They are 28ft. in length over the fenders, 
16ft. over the body, and have an over-all width of 
6ft. 3in., their seating capacity being 22 inside and 
26 outside. 

"The route plan (Fig. 1) shows the underground feeders 
by which power is supplied to the trolley wire from the 
TE 14. MM 


IN ME 


PEN 


"€ = A R.H To L..O 
mer d anasto ars | - p B : 5 
oes £\ TRE | " ..—12-O PoiNTS 
is ©: , CROSSING UN E i M 
p `O - LH ToL Mo 
os Ó oj [ 
4 L.H vo L. Mov... E 
~ : Y 9 
y! k— ..I:2- o0" POINTS.» ol 
M $ 9: l 
R.H to LOPEN - | CEA I Se ek a VE ede dic i 
Enso ae LS | 
P my? iy. . MENS af 
Cross-over. 
: s ad 
a ] Ee a owe 
$ "PT ed qe rm l d 
o "T T ; 
'o ET PET LL - 7 . vo. Lus 
Q &ve AC <a . ; DEL Ld E 
IL H ToL Mov. Poir S pe gee 
3 ` iH " Uy " fA e | net 
i e [NG CROSSING". ee —ame- m I PODES EE EET RES LA dne 
m y r EMEND É aatinaa Wynn cin an O maraa wearer ted 
s ER A | aa — 
i wo : 3 hoe spaa Caini bmi do eod A a E o M 
7 RH TO L OPEN POINT — over nS: Y, EXER Soe ren yt 
| —— 1 (y i ~ o i |. 
Iz —— — o 29 - 5/5 A — + mean ze. zi 
Left-Hand Junctien. 
i 
£ E 
d 9 z s z E "anm à tv EE PA em E * 
e e BA ~ Se art ; ja Š. t e 
L.H Open Point, —— ] i s ; 
1 GERE Up an 0 —— " Ex 
io —-—j|4'Ó6^PoINT&-—— — 77 as Mh oC ING M ° : 
d = Eoo B-& LON 4^ DL A c . — sa 
zu R.H Auto. Point oS Sots - oe: | Se 2 , 
; mS ? STRAIGHT" ! OMS LES Š : 
fis . . ere c 39. 9 137 esa eu ' uw Ba Tm — ES DU Sie rdi - Fas ET 
° o = is i names o aae 4G: 2 a= ue 
Mi T ai deme m^ Tae - 


$ 
e 


= SERT. 
O M MERE 


DERE 


Passing Place. 


Fid. 6.—Aston Manor Tramways—Details of Special Work, 


Greaves, Bull, and Lakin at their Harbury works. The 
greater portion of the tramway in the first contract was 
paved with granite setts obtained from the Enderby and: 
Stonsy Stanton Granite Company Limited, Leicester, but: 
In the second contract practically the whole of the tramway . 
ds paved with karri wood supplied by Messrs. Millar's’, 


Karri and Jarrah Company, the latter material being laid 


Aston Corporation electricity works in Chester-street. 
Generally speaking, the side bracket-arm system has been 
adopted, but in the case of the passing places on the single - 
line and also at junctions, etc., the span-wire system has 
been used. Two ‘volley wires are run throughout, 
suspended at a height of 21ft. above the rail level, 
measured at the points of support. Poles are erected 


on both sides of the road, except in the case of the 
portions of single line in Witton-road and Lozells-road, in 
which instances both trolley wires are suspended from aide 
bracket-arm poles ereoted on one side of the road only. 
The poles, of which there are three grades—namely, light, 
medium, and heavy—are of the three-section type, built 
up of welded steel tubes swaged together, and are in 
accordance with the British standard specification. The 
bracket arms are of varying length, so arranged that, as 
far as is practicable, the trolley wire is suspended at an 
average distance of 4ft. 6in. from the centre of the nearest 
track, The average length of the bracket arms is 11ft. 6in., 
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and a telephone of the Berliner type arranged for com- 
municating both with the electricity works at Chester-street 
and also with the car depót at Witton. Linesmen's emergency 
boxes are provided and fixed to the poles at various points 
on the route; each box contains a pair of rubber gloves, 
a coll of cotton rope having a “come along” clamp 
attached to one end of the same, and a pair of trolley-wire 
cutters. These emergency boxes are of cast iron, and are 
fitted with a door having a small glass panel in same, the 
key being hung up inside the box. To open the box in 
case of emergency, 1t is necessary to break the glass before 
the key can be obtained. 
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Fi¢, 7.—Details of Track when Paved with Wood Blocks, 


the shortest being 7ft. 6in.and the longest16ft. In the case of 
the side-arm system, the trolley wires are flexibly suspended 
Írom bowstrings carried by steel brackets attached to the 
pole bracket arms. Secondary insulation of the trolley wire is 
provided throughout both with the bowstrings and also 
with the span wires, in the form of porcelain reel insulators, 
at both ends of the same, which are carried in the former 
case by gunmetal Clevis bolts, and in the latter case by 
steel turn-buckles, thus allowing for tension adjustment 
throughout. The trolley wire, which is of hard-drawn 
copper, is of the " grooved” type, having a sectional area 
equal to 000 B. & S. gauge, and weighing approximately 
l'olb. per yard. The insulators are of galvanised iron of 
the '" West-end” type, and the ears are of bronze of the 
mechanical type, being milled out so as to elip Into the 
grooves of the trolley wire, the two halves of the ear being 
fastened together by screws. Two lengths of ears are used, 
those on the straight portions of the line being 18in. long 
and those on the curves 24in. 

- The feeder cables are vulcanised-bitumen insulated, and 
are laid in cast-iron troughs and run in solid with bitumen, 
the whole being laid under the footpaths, with the excep: 
tion of the first 350 yards starting from the electricity 
works, for which distance the main feeder is drawn through 
an existing earthenware duct which terminates at the 
corner of Park-lane. From this point and throughout the 
routes the feeders are laid on the solid system as before 
described, and an underground chamber is constructed at 
the point of junction of the two systems, built of brick- 
work in cement, and provided with a manhole for access 
thereto. 

_ The feeder pillars are so arranged that the overhead 
line is divided up into sections not exceeding half a mile 
in length, They are of cast iron, and stand above 
the ground, belng approximately 4ft. in height by 
lit, 6in. by 1ft, Zin. They are of neat design, and 
bear the Aston Manor coat-of-arms on both back and 
front doors. Each pillar contains two main switches and 
four line feeder switches, all of which are of the single-pole 
 quiek-break type, a lightning arrester of the Garton type, 


The contract for the work in connection with the elec- 
trical equipment of the lines was carried out by the Brush 
Electrical Engineering Company, Limited. 

At the present time the Birmingham Corporation have an 


arrangement with the City of Birmingham Tramways 


Company whereby their cars also run over a portion of 
the tramway in Aston along Aston-road North to Aston 
Cross. 


Fig. 8.—Witton Lane Car Shed under Construction. 


The whole of the work, including permanent way, car- 
shed, together with the overhead electrical equipment of 
the lines included in the second contract, has been carried 
out under the specifications of Mr. Robert Green, 
AMICE, of Birmingham, consulting engineer to the 
Corporation, Mr. A. W. Pritchard acting as clerk of works 
for the whole of the works excepting the overhead equip- 
ment, which, in connection with the second contract, was 
supervised by Mr, G. B, Parlett. 
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THE TESTING OF A LOW RESISTANCE BY MEANS 
OF ORDINARY LABORATORY INSTRUMENTS. 
BY G. W. BURLEY. 


The question of determining, with more than an ordinary 
degree of accuracy, the values of low resistances, say of 
the order of 0°01 ohm and even less, when the use of 
exceptionally delicate and accurately calibrated and stan- 
dardised instruments such as are found only in such 
laboratories as the National Physieal Laboratory is pro- 
 hibited, is a rather perplexing matter, though there are 

several methods extant which can, with skilful application, 
be made to yield results which are sufficiently accurate for 
the majority of cases which may arise. The following is 
a description of an attempt which was made by the author 
to surmount an obstacle of the above character, the objec- 
tive being to determine, as accurately as the means at hand 
would allow, the actual value of a resistance which has 
been made to serve as a standard resistance for the labora- 
tory, and whose approximate value was known to be 
0°01 ohm. The method which was adopted by the author 
in this case was that known as the “fall of potential ” 
method, the principle of which is based upon the well- 
known Ohm’s law, and involves the taking of the fall of 
potential in the resistance with varying currents, but the 
same for both the standard and this resistance, as being 
proportional to the actual resistance Itself, and vice versó. 
The results obtained by this method were compared with 
and checked by the results of two other series of indepen- 
dent and distinctively different experiments, the com- 
parisons of which will be made hereafter. 
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Description of Resistance —The resistance under considera- 
tion was made of mangauin strip, about 20in. in length, 
1'5in. in width, and of 16 S.W G., this metal having an 
exceedingly low temperature coefficient. It was bent three 
times, each successive time in the opposite direction, and 
each time at an angle of 180deg., so as to form four parallel 
continuous strips, as shown in Fig. 1. The two free ends 
of the strip were slightly tapered and a termiaal fixed at 
esc end for the purpose of leading the current in and out. 
Av a short distance from each end another terminal was 
attached to the resistance, this time to act as a potential 
point; the screw of one terminal was inserted in a hole in 
strip, whilst the screw of the other was inserted in a slot, 
ths object being to allow for adjustments if found to bs 
necessary. The four parts of the strip were kept in position 
by means of two wooden cleats or clamps, these being 
tightened up by brass bolts 0°25in. in diameter. Into the 
underside of each of these two cleats, porcelain jusalators 
were screwed to prevent any affection of the value of the 
resistance by leakage as far as possible. 

Preliminary Considerations of the Actual Test —In Fig. 2 
we have a diagrammatic representation of tbe circui'a' 
arrangement. The resistance which was to be tested, 
having been found by previous calculations, and these con- 
firmed by a rough-and-ready test to be approximately 
0'01 ohm, was connected up in series with a standard 
manganin resistance (one which had been tested by means 
of exceedingly delicate instruments and methods) of 0°005 
ohm, so that one and the self-same current passed through 


— ow 


both resistances. -In the figure, « is the standard resistance 
and 6 is the resistance under test. In the simple main 
circuit, A is a two-volt accumulator, which was found to 
supply ample current for the purposes of the test; Bis a 
low-reading and very sensitive ammeter, included in the 
elrcuit merely to indicate the magnitude of the current 
flowing through the circuit; R, is a five-ohm resistance 
coil, acting as a shunt to the galvanometer, G, ; and V R 
is a variable resistance, which is operated when the current 
strergth is required to be diminished or increased after a 
complete set of readings has been taken. In the subsidiary 
circuits, G,, is a suspended-coil galvanometer of the 
d'Arsonval type, connected to the terminals of the 
resistance, R,; G, is another galvanometer of the same 
type, connected to a mercury reversing switch; 1 and 1 and 
2 and 2 are the potential terminals, the resistance between 
these terminals being actually measured, and hence the 
potential difference, in arbitrary units, between these points 
had to be determined. These four points were connected, 


| as shown, to the remaining four terminals of the reversing 


switch, R S, all four wires being made as short as possible 
and of the same length. The wires indicated by thick 
lines had twice the cross-sectional area of the others. With 


VR 


G, 
Fic, 2. 


one current traversing a and b, it is obvious that, since 
e=Cr, the potential difference between 2 and 2 will be twice, 
or practically twice that between 1 and 1. Hence, to 
reduce the current flowing through the galvanometer coils 
in the first case to a current of the same order as that 
flowing in the second case, it was necessary to put resist- 
ance in the galvanometer circuit when the potential differ- 
ence between 2 and 2 was impressed upon 1t. -This 
resistance, denoted by R in Fig. 2, was made equal to the 
resistance of the galvanometer coils, as described below, 
and so connected as to facilitate putting it in and cutting 
is out of the galvanometer circuit. For this same reason 
the thick wires from a were used. 

The real raison d'étre of the inclusion of the resistance, R, 
in the galvanometer circuit is that the law of the deflec- 
tions of the galvanometer is probably not a straight-line 
law—ie, the deflection is not a linear function of the 
current passing through the colls of the galvanometer—and 
hence cannot be assumed to be so throughout the range of 
the instrument. If, however, we bring the two deflections 
Into close proximity to each other—? e., so that they do not 
differ from each other by more than two divisions—we may 
uhen, without introducing any serious error into the experi- 
ment, assume that, under the conditions of the test, the 


deflections vary directly as the current passing through the 


galvanometer coils. 
Let R’ be the resistance of 6; S be the resistance of the 


standard. Then 3 is the ratlo between the two resist- 
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ances. Let d, be the deflection of the galvanometer when 
the potential difference across 1 and 1 (equal to E,) is 


impressed upon the galvanometer circuit, and C, be the 


corresponding current through the. galvanometer ; alao, let 
d, be the deflection when the potential difference is that 
across 2 and 2 (equal to E,), and C, be the corresponding 
current. If R, and 2 B4, be the resistances of the galvano- 
meter circuit in the two instances respectively, then 


E 
C, « —!, and C, = —.. 
2 : " 5 2 ER, 
2 
Therefore "lel 
) C, E 2 


But C =% d, and C,=% dy because, within the limits, 
the law of the galvanometer is a straight-line law. 


Therefore, : "P 
Again, Jen, and ETHTA 
E Sa n 


Description of the Resistance, R—The resistance of the 
galvanometer was known to be about 53'45 ohms, and 
hence the approximate value of R had to be this. To 
obtain this resistance in a compact form, a length (about 
300ft.) of 36 S W.G. H.C. copper wire was taken, copper 


wire being used because that of the galvanometer coils was 


copper, and it was desired that both sets of wire should 


have the same temperature coefficient. This wire was 
. carefully doubled upon itself at its middle point, and the 


doubled wire wound on a wooden bobbin as shown in 


Fia, 3, 


Fig, 3, the doubled end, A, of the wire being threaded 
through a hole in the flange of the bobbin, so that adjast- 
ment of length could be made at that end. The two free 
ends of the wire were brought to stout terminals, as shown, 
on the bobbin. The wire was wound as above (non- 
inductive winding) in order to eliminate any possibility of 
inductive effects creeping into the test, and thus affecting 
those which were due purely to resistance. The resistance 
of the wire on the bobbin was almost, though not quite, 
equal to that of the coils of the galvanometer ; hence only 
a slight adjustment of the length was required. This was 
effected by shortening the loop, A (Fig. 3), until the resist- 
ance was the required amount. 


Testing of £.—Whilst the approximate resistances of both 
the coils of the galvanometer and R were known, it was 
extremely necessary to test R in comparison with the coils 
of the Instrument, and to make it exactly equal to the 
resistance of such. This was effected by a test, the con- 
nections of which are shown in Fig. 4, wherein B is a 
four-volt accumulator; V R is a variable resistance; G, 
and R are the galvanometer and resistance respectively ; 
G,, is another galvanometer of the d'Arsonval type, 
connected to the terminals of E, which is a resistance 
of two lengths (about lft) of platinold wire, 30 S.W.G, 
each having the same resistance—viz., 5'738 ohms—tested 
by & Post Office box. When these two wires are in parallel, 
as shown in the figures, the switch, S,,, is closed; the 
readings of G, and G,, are observed and noted. The 
switch, S,,, 1s opened, and one of the wires of E taken out 
of circuit; then V Ris manipulated until the reading of 
Ch, is exactly the same as it was in the previous test. 
When this condition is realised, the deflection of G, is 
agaln observed. If the two readings are coincident, the 
resistance of R is exactly equal to that of the galvano- 
meter. 
case—then R must be adjusted until, with a large number 


Should they differ—and they. did in this specific. 


of observations, they coincide. In the particular case 
exemplified, the first readings showed a difference of ‘7 per 
cent, which was reduced to zero. The wires formiog E 
were rigidly connected to large stout copper terminals, and 
so arranged that one end of one wire could be slipped in 
and out of the holder with the minimum of trouble and 
error. | | 

Actual Test.—The circuit, as depicted in Fig. 2, was set 


| up, G4, serving to indicate any fluctuations in the strength 


of the current flowing in the main circuit, so that they 
could be instantly annulled. Variations in the strength 
of the current were made from time to time, but for 
any one complete set of readings only one current was 
required, the value of which was indicated by the ammeter, 
B. The following readings, among others, were obtained 


| under the above eondltions : 


Current in |D. flection for|Defiection for) Value cf Average 
amperes. a, or dy, b or do b or R’, value, 
0:25 337 336 | ooo 
02 520 519 : 
0-15 296 295 0009957 |f 9009970 
01 211:5 211 0 009975 


Comparison with other Methods —Tes's on the same resist- 
ance, but by other methods, were made, and the sbeve 


VR 


Fic, 4, 


value was confirmed, as witness the following figures. By 
Sheldon’s method, the value of b was for a large series of 
tests determined to be 0:009970 ohm, the value above; 
whilst by Housman's method it was worked out as. 
0:009964 ohm, a result slightly under the above two. 
From these notes and comparisons, it is clear that with an 
ordinary amount of care and skill accurate results can be 
obtained by the use of the “fall of potential” method, when 
a resistance of the above order requires determination, 
especially as all the above resalts practically agree to the 
fifth decimal place. 


PARLIAMENTARY INTELLIGENCE. 


House or COMMONS. | 
Thursday, June 7. s 
The Baker-street and Waterloo Railway Bill, the Lanca- 
shire Electric Power Bill and the St. Pancras Electricity 
Bill were read a third time. | 


Monday, June 11 : 
Greenwich Observatory. 


In answer to a request for information as to the result 
of the tests recently carried out to determine the effect of 
the London County Council power station on the instru- 
ments used at Greenwich Observatory, and whether the 
observatory was to be removed from Greenwich, 

Mr. LAMBERT (Secretary to the Admiralty) said a full 
examination of the whole question was now being con- 
ducted, and it would be premature to make any state- 
ment on the subject. | ' 

- Tuesday, June 12, 


Inspection of Factories. | 
Mr. H. GLADSTONE (Home Secretary) informed Mr. A. 
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Henderson that five informations were laid against two 


firms daring 1905 for breaches of orders requiring par- 
He said it was obvious that 
considerable diffisulty must attend the enforcement of the 


ticalars in non-textile trades. 


requirement in the case of outworkers, to whom it had 
been extended daring the last four years, as the Inspectors 
could not follow each outworker to his home, but he was 
informed that, in fact, much had already been done during 
the short time the orders extending the requirement to out- 
workers had been in force to ensure that they received the 
particulars prescribed. 

Answering a further question, he said the number of 
factories unvisited during 1905 was 23 258 out of a total 
of 104,666. He did not think it would be desirable to 
include in the annual report the number of places visited 
by each inspector. The mere number of places visited, 
without reference to the character of the works or nature 
of the district, would be misleading as an indication of the 
amount of work done. | 


COMMITTEES. 
London County Council (Electric Supply) Bill. 


The Select Committee of the House of Commons which 
has this Dill under consideration resumed its sittings on 
Tuesday, the 12th inst, with Mr. Luke White in the chair. 

The case for the electric supply companies in opposition 
to the Bill was stated by Mr. BALFOUR Brownz, K.C, 
who argued for the exclusion of the North Metropolitan 
Company’s area. | 

Mr. J. CONACHER, manager for the latter company, gave 
evidence in support of counsel’s statement, and put in a 
copy of a letter signed by the whole of the companies 
concerned, addressed to the Board of Trade, in which the 
Board was asked to Introduce into Parliament at an early 
stage of the ensuing session a short measure embodying, 
as regards the London companies, the provisions of 
Clause 11 of the Bill introduced by the Board last session. 
The companies were of opinion that the introduction of 
such a measure would. mean that the advantages of cheap 


generation of electricity could speedily be given, and at a 


relatively small addition to the capital already expended. 
The effect of the clause which it was suggested should 
be embodied is to allow the companies to connect 
up their stations with those of other companies, and 
also with the stations belonging to the local authorities. 
The companies also asked the Board to consider the 
question of the supply of energy for haulage or trac- 
tion. In December last year, witness said, the authorised 
capital of the 14 London companies was £18,550,013, and 
the amount pald up £12,622.663, leaving an unissued 
balance of £5,927,350. The Metropolitan Electric Supply 
Company was authorised under an order of 1889 with a 
share capital of £1,500,000, of which £1,380,605 was paid 
up. The expended capital of the company was £1,696,007, 
and £470,000 had been borrowed. In 1893 the London 


companies sold 10,232,958 units for all purposes, and the | 


average price was then 6:22d. per unit, and the consump- 
tion increased until in 1905 the sales were 119,546,734 
units, and the average price was 3'24d. per unit. In the 
interval the revenue received rose from £265,259 to 
£1 615,259. The companies were carrying out their work 
effectually and economically, and could carry their efforts 
further if they bad the power of supplementing each 
other’s supply over the whole area. With their larga 
resources they could supply as cheaply as the London 
County Council. | 

Sir A. KENNEDY, engineer to the Westminster Electric 
Supply Company, also gave evidence in favour of a ''link- 
Ing-up " system between the companies. 

At Wednesday's sitting of the committee further 
evidence was given on behalf of the electric lighting com- 
panies of London who are petitioning against the Bill. 

Mr. HIGHFIELD, of the Metropolitan Company, gave 
evidence as to the effect which the Council’s scheme would 
have upon the companies. 

Mr. SPARKS also gave evidence. 


Mr, BALFOUR BROWNE, K.C., addressed the committee 
on behalf of the existing power companies, urging that 
they could do everything proposed in the Bill equally 
cheaply and efficiently. Investors had put £13,000,000 


into these concerns on the understanding that they were 
to have undisturbed possession for 42 years. Was it 
fair for Parllament to say now that it would cut down 
that period without any compensation? If Parliament 
desired to hand over London's electric supply to the 
County Council, let it be done on the same terms 
as were glven in the case of the water companies. If 
the Council were allowed to compete, as proposed in the 
Bill, the existing undertakings would be ruined. The 
authorities at Spring-gardens, added counsel, had an 
inordinate idea of thelr own importance, which was not 
shared by the public. | 
The committee adjourned. 


London. Outer Circle Railway Bill. 


This Bill was again before a House of Commons com- 
mittee, with Sir George Doughty in the chair, on Tuesday, 
the 12th inst, when it was announced that the Brentford 
Gas Company had withdrawn its opposition to the scheme 


pending the discussion of a clause which had been sub- 
| mitted by the promoters. 


Sir R. LITTLER, K.C., opened the case in opposition to 
the Bill on behalf of the London and North-Western and 
North London Railway Companies. He insisted that the 
anticipations held out by the counsel for the promoters had 
not been supported. The railway companies who were 
friendly to the scheme, or benevolently neutral, had some- 
thing to gain and nothing to lose by the construction of 


the line. Such a line, unsuccessful though it would probably 


be, would certainly take some traffic from the North 
London Company, and there was nothing worse for a 


railway company than to have an impecunious neighbour 


troubling it. The circular route proposed met no public 
want, and he ridiculed the idea of passengers availing 
themselves of such a means of getting to London by 
frequent changes. Throughout the 33 miles of the pro- 
jected line from end to end, with the single exception of 


the Southall Council, there had been no resolution of any 


public body In favour of the Bill. 


FORTHCOMING EVENTS. 


SATURDAY, JUNE 16, 


Brighton Corporation,—At 11 a.m., opening of the Southwick 

generating station by the Right Hon, John Burns, 
-~ MONDAY, JUNE 18, 

Incorporated Municipal Electrical Association, —Registration 
of members in the Rei Room, Hotel Great Central (Wharncliff: 
Rooms), | 

TUESDAY, JUNE 19. 

Incorporated Municipal Electrical Association, —À 10.50 a.m., 
presidential address Royal County Theatre, Kingston-on-Thames ; 
paper on ''Steam Turbines," by Mr, Sydney Baynes; 1 p.m., 
lunchecn at Nuttall’s (Kingston) ; 2 p.m., river trip, 


WEDNESDAY, JUNE 20, . i 

Incorporated Municipal Electrical Association —At 10 a.m, 
at Great Central Hotel, London: psp'/rs, ''The Commercial 
D.velopment of Electricity Undertakings,” by Mr. S. F, Fedden 
and Mr. H, Collins; ‘' Relative Economies of Electric Supply 
from Small Lora! Stations and Power Companies," by Mr, J. F. C. 
Snell, 2 p m., visits ts Chelsea and Chiswick generating stations. 

THURSDAY, JUNE 2l, 

Incorporated Municipal Electrical Association.—At 10 a.m., 
annual general meeting at Hotel Great Central; 2 p.m,, visit to 
Charing Cross Company's power station ; 7.50 p.m,, annual dinner, 

FRIDAY, JUNE 22. 

Incorporated Municipal Electrical Association,—At 10 a.m.: 
papers, " Live Steam Heat Feed Water,” by Mr, G. Wilkinson ; 
‘ Efficiency of Steam Plant," by Mr, W. H. Vignoles ; and ‘' The 
Supply of Power to Tramways from Small Power Stations,” by 
Mr. S. J. Watscn, 2 p.m., visit to Greenwich generating station, 

Physical Society,—At 5 p.m., meeting. 

SATURDAY, JUNE 23, 

Incorporated Municipal Electrical Association,—At 11 am., 
vitis to the National Physical Laboratory at Teddington ; 5 p.m., 
Kingston carnival. 


Crompton and Co., Limited,—At 10.55 a.m,, visit to Arc Works, 
Ohelmsford, 


National Physical Laboratory. — Monday, June 25, at 2.45 p.m., 

^. opening by the Right Hon. R, B. Haldane. 

Institution of Electrical Engineers,—Tuesday, June 26, 9 till 
11.30 p.m., converrazione at Natural History Museum, Oromwell- 
road, 9. W, ve^ ode 
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DEPRECIATION AND RESERVE FUNDS. 


One of the most interesting reports ever presented to a 
publie body is that to be found in another column, 
addressed to the Edinburgh Electric Lighting Committee 
by Sir Alexander B. W. Kennedy and Mr. Frank A. 
Newington. Sir Alexander Kennedy stands admittedly at 
the head of his profession as a consulting engineer, while 
Mr. Newington is the engineer responsible for the Edin- 
burgh installation—two of the ablest men living. Hence 
their joint conclusions deserve the greatest consideration, 
and deserve the most careful thought, if one dares to take 
exception to any conclusion, In a minor way we do take 
exception to their treatment of the question of reserve, and 
we do not think the analogy holds good with "any ordinary 
commercial undertaking.” Let us take one step at a time 
to show the want of analogy. The total capital expenditure 
at Edinburgh has been £897,298. OF this total £170,158 
has been repaid, and the plant represented by this _ 
£170,158 might be scrapped to-morrow and replaced by 
new and, if it could be had, more economical plant by 
borrowing the necessary capital without interfering in any. 
unjust way with the accounts. These payment of £170,158: 
Inferentially assumes that £170,158 worth of plant has, 
after having served its purpose, gone out of existence 
just as much as has a plum pudding eaten and paid — 
for. A sentence in the report says: “In regard to the - 
plant—boilers, engines, dynamos, ete.—these have been ~ 
kept in good. order, renewed, and fully maintained out — 
of revenue, and the whole plant is working in every 
way as economically now as it did when it was first 
put down." If for balance-sheet purposes an expert had 
been called in to value this plant, would he have 
valued it as worth £897,298, or £897,298 — £170,158, or 
£727,140, or at a less value than £727,140? Only on the 
latter supposition is it possible to logically suggest the 
necessity of a reserve—that is, when viewing the question 
from the commercial standpoint. From the expedient 
point of view, a reserve for insurance to secure the least 
possible loss from accidental or other breakdowns is judicious,. 
and at Edinburgh, what with paying off capital and placing - 
to reserve, the value of plant has been written down to 
£656,122—nay, to an amount some £25,539 less than this, 
the latter amount having been handed over to the city for 
various purposes. Surely it may be considered that, if 
the occasion arose, the city might be deemed a debtor to 
an equivalent amount? We feel perfectly certain that 
no action of & similar character takes place in any com- 
panies’ accounts. The assumption of Messrs. Kennedy 
and Newlngton is that such things as renewal of boilers, 
engines, etc., 1a what the reserve fund has to provide for. 
Bat commercially this is a capital charge, and comes out 
of the £170,000 odd that is paid off. It is a delightful 
position to have no capital, and a reserve that forms 
really the new capital, so that in the end you get a 
gigantic system with no outstanding capital and a real 
liquid capital to meet all requirements. When you 
have eaten and paid for one plum pudding, it is usually - 
the custom to use new capital to provide the next. 
The policy to be pursued in these electrical matters, 
however, seems to be that of initial capital to start with, 
which has necessarily to be repaid, and from the use of 
which the capital to be required for all future work has to 
be obtained. In a way, it may be said that all new capital 
ls derived by the revenue obtained by the use of the 
original capital. It ought to be seen, however, that the 
obtaining the maximum reserve, if hurried on in the very 
early years of an enterprise, may mean that the charges 
are greater than they might otherwise be. In ordinary 


business if is usual to make the selling price as low ag | 


possible compatible with success, in order to develop the busi- 
ness to the largest possible extent. The repayment of capital, 
the interest, the reserve, the maintenance, all come from 
revenue, hence if any or either of these are forced on too 
rapidly, the charges made for supply must be higher than 
they should be. Another point which might be considered 
is the ascertaining of the 10 per cent. on capital expendi- 
ture. It is quite possible that an authority may use a 
large part of such reserve upon what is equivalent to new 
capital expenditure, and it would be a pretty legal ques- 
tion to decide if this would permit of an increase again 
to the maximum amount so allowed as reserve. In the 
case of Edinburgh the question is important, as the 
reserve has almost reached its maximum amount. Upon 
this the Edinburgh authority ought to be congratulated, 
especially as while creating this reserve they have con- 
tinually decreased the charges for current. 


THE KING EDWARD VII. SANATORIUM. 


It was only fitting that His Majesty the King, accom- 
panied by the Queen, should personally open this sana- 
torlum at Midhurst on Wednesday last, as it is the direct 
outcome of his interest in the most modern treatment of 
consumption. The sanatorium stands on a site on the 
southern side of the Easebourne Hill, Midhurst, and is 
surrounded by some 150 acres of land. The King, when 
he determined to use a large sum of money anonymously 
placed at his disposal for the building and endowment 
of this sanatorlum, appointed an exceptionally strong 
advisory committee. This included Sir William Broadbent, 
Sir Richard Douglas Powell, Sir Francia Laking, Sir Felix 
Semon, Sir Herman Weber, and Dr. C. T. Williams. Ata 
Jater date Sir Frederick Treves, Colonel Lascelles, Lord 
Sandhurst, Mr. Willie James, and Mr. Bailey were added 
to the committee; and Dr. John Broadbent and Dr. 
Horton Smith Hartley were appointed the secretaries. No 
less than 180 essays and plans for the construction of the 
sanatorium were sent in, and prizes were awarded for the 
most valuable. With the details of the sanatorium from 
a medical point of view our readers are not concerned pro- 
fessionally, but they will find a most Interesting and official 
description of the same in the June number of the Archi- 
tectural Review. This gives full details of the building and 
general architectural arrangements, for which Mr. H. Percy 
Adams, F.R.I.B.A., has been responsible. - 

The following description from the above Review of the 
patients’ rooms will suffice to show that fresh air and 
eleanliness have been everywhere the guiding features in 
the design: “The patients’ wings are very similar, 
80 that a short description of one room will apply to all; 
they vary in size from 16ft. by 11ft. 6in. to 13f6. by 
lift. 6in., and are all 11ft. high. The floors are all 
of wax-pollshed teak, the walls are plastered and covered 
with a patent and unique paper — this is used in 
nearly all foreign sanatoria, but never before in this 
country ; it is claimed for it that it can be washed 
with soap and water or disinfectants, and where It 
has been used abroad the highest praise is given to it. 
A white enamel has been employed for painting the doors 
and the windows. The windows are designed to open to 
the fullest extent from floor to ceiling; the upper part is 
made as a hopper or fall-in casement, hinged at the bottom 
and opened by a specially designed gear to any angle to 
almost a horizontal position. Under this are French 
casements with specially designed fastenings to prevent 
rattling ; the lower part of the window consists of a pair 
of wooden doors to open quite down to the floor, The 
door has a window over it, similar to the upper one on 
the other side and with similar gear for opening 
All the patients’ room doors have a window on the corridors 
facing them, so that by opening these a direct blow-through 
is obtained for every room. Hach bedroom has a hot- 
water heated radiator in the centre of one side wall and 
opposite the end of the bed. There are two electric light 
brackets, one over the head of the bed and the other over 
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the toilet glass, the switches being so arranged that a. 
patient can switch on either light from either switch. 
Oatside the windows to all patients’ rooms are covered 
shutters, so that by closing these rain or strong sunlight 
can be kept out, although air is still admitted, and also 
they secure privacy while the windows are open.” The 
furniture and fittings are also designed to ensure cleanliness 
and to prevent the accumulation of infected dust. Accom- 
modation is provided for 100 patients. 

The engineering work at the sanatorium has been carried 
out to the designs of Mr. E. R. Dolby, M.LO.E, of West- 
minster, who has also supervised the erection as consulting 
engineer. A variety of services had to be provided, which 
may best be considered separately, although there is often 
a {common link between them. Thus Mr. Dolby had to 
provide for the following: steam-generating plant; electric 
lighting, telephones, and bells; heating and hot-water 
service; laundry machinery; an electric lift; kitchen 
equipment; and various miscellaneous engineering appa- 
ratus, The steam-generating plant, engines, calorifiers, 
and laundry machinery are all housed in a building placed 
at some distance from the sanatorium, and connected with 
it by a subway. | 

Steam-Generating Plant.—This consists of two Lancashire 
boilers, each 30ft. long by 7ft. 6in. diameter, built by 
Messrs, Galloway Bros., Manchester, for a working pressure 
of 160lb. per square inch. A Green's economiser is fixed 
in the back flue, and the scrapers are actuated by a small 
steam-engine. The stokehold is about 10ft. below outside 
ground-level, so that the coal can easily be delivered from 
carts. The steam-piping in the boiler-house is of mild steel 
throughout, and in duplicate, Adjoining the boiler-house 
on one side is a workshop containing the usual machine 
tools driven by an electric motor, and on the other side 
is the room occupied by the feed pumps, hot-well, etc. The 
feed pumps are by Messrs. G. and J. Weir, Limited, Glasgow, 
and are fixed close to the hot-well, which is a large closed 
cast-iron tank, into which all the condensed water from the 
steam-traps is carried, and also the cooling water which 
From this room access Is 
obtained to a fine engine-room, 53ít. 6in. long by 3dft. 
wide and 11ft. 6in. high, in which are installed the electric 
lighting sets and the calorifiers, pumps, etc. The walls are 
of white glazed brick throughout, and the floor is paved 
with dark red tiles, | 

Electric Lighting—Messrs. Foote and Milne, Limited, 
Westminster, were the contractors for this section of the 
work. The electric generating plant consists of three com- 
bined sets, each comprising one of Messrs. Willans and 
Robinson’s compound high-speed engines, capable of 
developing 48 b.h p. at 150lb. pressure and a speed of 
470 r.p.m. Hach engine is coupled to a compound-wound 
dynamo by Messrs. Newtons Limited, Taunton, giving 250 
volts and 100 amperes. Two of these sets are sufficient to- 
supply the maximum demand for light and also the current 
for the various motors hereafter described. There is at 
present no secondary battery, as it was considered desirable 
to limit the initial cost of the plant, and, moreover, the 
heating plant is so designed as to use the exhaust steam, so 
that the running of one set on a comparatively light load 
all night is not so uneconomical as it might appear. 

The electric cables from the three sets are carried to a 
white marble switchboard let in flush with the wall and 
surrounded by a teak frame, Access to the connec- 
tions 1s obtained from the pump -room at the 
back. Upon the board are mounted Kelvin volt- 
meters, ampere-meters, and automatic cut-out switches. 
From the board are carried two feeders which supply a 
ring main which passes round the subways below the main 
buildings, and the network 1s so arranged that in case of 
accident to one feeder the other would still be able to give 
a supply of current. From the ring main are taken 
branches to the various distribution boards. The wiring 
is chiefly run in wood casing of segmental ssction on the 
face of the walls, so as to afford easy access to the wires 
while providing no lodgment for dust. The principal 
rooms are, however, wired in steel tube sunk in the plaster 
or behind the tiles. The fittings in the chapel, dining hall, 
etc, are of an ornamental character, but elsewhere they 
are of strong simple design, i 


` Telephones.—There is a complete system of telephones, 
with an exchange in the porter’s lodge, and also a very 
complete system of electric bells, the bell-pushes being so 
desigaed that a telephone can be hung upon eash push to 
enable a sick patient to communicate directly with the 
nurse o3 duty in the service-room. | 


Heating and Hot- Water Service —M essra. Dargue, Griffiths, 
and Co, Limited, of Liverpool, were the contractors for 
this section of the work, and also for the work in the 
boiler.house. After carefal consideration, the system of 
open fires was selected by the committee on account of 
cheerfalness for the recreation rooms, private sltting-rooms, 
etc., the system of hot-water heating by means of radiators 
for the corridors, bedrooms, and other parts, and a special 
system of floor warmiog for the dining hall and chapel 
which will be described in further detail later on. A 
system of hot-water service to baths and lavatory basins 


is provided throughout the Institution, and so arranged | 


that hot water comes immediately when the taps are 
opened, and it is not necessary to draw off many gallons 
of cold water before obtaining hot, as is the case in many 
public buildings. The heating and hot-water service are 
both carried out on what is known as the forced circulation 
system, and the calorifiers are fixed in the engine room so 
as to ba easily controlled. The exhaust steam from the 
electric lighting engines is not taken direct into the 
atmosphere, as is the usual practice, but is carried to three 
large calorifiers, one of which supplies the hot water for 
heating, the second the hot-water service, and the third is a 
reserve and can be used for either service. Each calorifier 
consists of a cylindrical vessel, inside which is a group of 
copper tubes through which the exhaust steam is passed. In 
case no exhaust steam is available, live steam is reduced toa 
suitable pressure. Eaehoalorifierls provided with acireulating 
pump which forces the water through tbe mains, which pass 
along the subways and so round the buildings. The mains 
for heating and hot-water service ate both in duplicate, so 
that if a joint in one main should become defective, the 
other main {s still available for use. The heating of the 
ehapel aud dining hall is carried out on a somewhat novel 
plav, which is a modern improvement of the ancient Roman 
system known as the " Hypocaust," which may bo still seen 
in some of the Roman villas unearthed in this country. 
That system comprised a low basement chamber beneath 
the floors of the rooms, and in this chamber was a fireplace 
and flaes designed in such a manner that the actual floors 
of the rooms are heated from below. The floors of the 
chapel and dining hall are of stone, and beneath the floor 
pipe channels are made in which are fixed pipes 
heated by steam. The steam is obtained from the 
main steam- boilers, and the air in the channels becomes 
heated to a high temperature and gives off heat to the 
floor of the building. It will, therefore, be seen that this 
is an adaptation to modern requirements of a very ancient 
method of heating. 


Laundry.—The contractors for this section were Messrs. 
Sammerscales and Sons, of Keighley, Yorkshire. The 
Jaundry consists of wash-house, finishing-room, drying- 
closet, alring-room, receiving and delivery rooms, and is 
over the engine-room. 


of by gas; There is also a large Dezoudun ironer heated 
by steam. An electric motor is fixed on top of the alring- 
room, and this drives the whole of the shafting and 
machinery. 


Passenger Lift—An electric passenger lift of special 
design has been put down by Messrs. Waygood and Co., 
Limited, of London. The motor and gearing are placed 
In the basement. The car is merely a platform with sides 
and back but no roof, and itb is suspended at the sides. 
The control is of the most recent press-button design, so 
that no attendant is necessary, and the safety apparatus 
is of special design. The car is built to carry a load of 
123wt. at a speed of 100ft. per minute. 

Electric motors are also used for many other purposes, 
‘dncluding the driving of a vacuum cleaning apparatus. 

We are indebted to the consulting engineer for the above 
interesting notes, i 
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It contains the usual plant, but 
special reference should be made to an electric ironing | 
machine, The ironisheated by the electric current instead | 
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THE TESTING OF TRANSFORMERS AND 
TRANSFORMER IRON.* 
BY D K. MORRIS, PH.D., AND G, A, LISTER, 
(Concluded from page 817.) 


(b) Theory of Constant Induced Voltage Method of Magnetic 
Testing —Consider the rate of supply cf energy of the | 
primary winding. It is 


E i =e 4, cj? T watts, 
The energy change during any given period is 
S/E i dt=feidit+fi2r, di 
= magnetic energy + ohmic loss. 


Bat e, is kept constant = K ¢,, where K = ratio of transforma- 
tion in transformer. Hence | 


Magnetic energy =K e, fi, d f. | 


Plot 4; against.? for rising and falling currents. Its area in 
ergs divided by the volume of the Iron in the core in cubic 


FIG. 13. 


centimetres is the hysteresis loss in ergs per cubic centi- 
metre per cycle (Fig. 15) Iois thus merely necessary to note 
time readings of the ammeter or to use a recording instru- 
ment to obtain at once the hysteresis loss. It is important to 
fix upon an induced voltage large enough to be read easily on 
the milli voltmeter. The rate of flaxchange which determines 
this voltage should, however, not be so great that the cyclic 
half-process is over in a time too short for the proper 
noting of the successive readings. Twelve or sixteen read- 
ings, six or eight during each half, taken at intervals of 
not less than, say, five seconds, will suffice to determine 
the curve. Considerable practice would be necessary in 
order to keep the induced voltage approximately constant, 
but it is surprising how little effect is produced on the 
resulting curve by even large flactuations in the induced 
voltage, provided only that an effort is made to keep the 
average valve at the required amount, A set of hysteresis 
loops between increasing limits of flax density can ba 
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obtained in an extremely short time compared with that 


required for recording the corresponding ballistic tests, 
while with the method of constant induced voltage the 
Instruments used, consisting of an ammeter, a milli-volt- 
meter, and a watch, can be readily maintained direct read- 
ing, so that the observations taken are practically ready for 
plotting. The working out of a ballistic test 1s, on the 
other hand, a long process. The new method when applied 
to transformer cores admits of an accuracy which is not 
second to that attainable by the ballistic method. Thus, 
by the test, the S einmetz coefficient 1 and the Index z 
ean bs determined in the expression LP 


Loss per cycle = y , ~ , B7, 


— M (our e i RN RS 
* Paper read before the Birmingham Local Section of the Institution 
of Electrical Engineers, April 25, 1906, - | 


Although, as above stated, ib is not necessary to keep the 


induced voltage more than approximately constant, it is 
certainly a drawback to the test that even this is only 
attained by close attention, and some skill. By means of 
the following method, however, it is possible to render the 
process to some extent automatic: If the secondary, instead 
of being connected to the voltmeter, be short-circuited 
through a heavy shunt, then, by passing a suitably large 
current from an external source through the shunt, the 
induced E.M.F. may be opposed in the secondary circuit 
by a voltage equal to that which is being taken as the 
constant induced voltage value. Thus the condition for 
the correct rave of flux change will be that of zero current 
in the secondary. If, however, current does flow, it will by 
its ampere-turns check the errors which may arise in the 
magnotising force of the primary. The net ampere-turns 
of the two windings will ba right, but the ammeter will no 
longer read ampere-turns, By means, however, of the con- 


nections shown in Fig. 14. it is possible to make the 


ammeter read the'net ampere-turns alone, and not the 
current in one circuit or both. If a recording ammeter 
be used, the measurement of hysteresis is still further 
sim plified. | 


(c) Application of Constant Induced Voltage Method to Small 
Samples —The arrangement shown in Fig. 11 is used, the 
carbon rheostats employed having plates 34in. square. The 
primary winding of the transformers is replaced by a single 
straight length of 19/16 cable. The sample consists of 
a strip, lin. or 2in. wide, and, say, 4ft. long, cut 
from the transformer sheet and rolled up tightly on a 
wooden former turned to a diameter of, say, 5em. A 
wide groove is left in the former in which the secondary, 
consisting of a flat coll designed to snit the indicating 
instrument, is placed. The sample is passed through this as 
it is rolled up, and the whole is then slipped on to the 
straight conductor. The terminals of the secondary are 
either joined straight on to a sensitive Indicating milli- 
voltmeter, or an opposing E.M.F. is employed as in the 
transformer test. ‘‘Air lines” can be compensated for by 
the use of a few turns of wire suitably placed near the 
straight conductor. Any required number of curves of 


current as it varies with time are then taken by the 


method of constant induced voltage; and, as the dimensions 
of the magnetic circuit are known, the curves can, if 
required, be reduced to B — H curves, and all the necessary 
magnetic data obtained. The flax densities occurring in 
transformers are caused by fields not exceeding 2 to 4 C.G.S. 
units. The magnetic field along the circumference of a circle 
of a centimetres radius, through whose centre a conductor 


carrying 2 ampares is passed, is 0'2 i/a, Ifa=2'5em., then for 


H=2 and H — 4,2— 25 and 50 amperes, In laboratories where 
the low voltage supply need not come from portable cells, 
these currents are readily obtainable. Thus a sample of 
iron ean be tested in the form of a ring without being 
wound at all. It has merely to be rolled up on the former. 


And the method of constant induced voltage is equivalent 


à P EE test, the magnetic circuit of the sample being 
closed. 

Considerable experience with this method of testing 
samples during the last few months has shown clearly to 
the authors its great superiority for ordinary magnetic 
testing. It is not difficult to obtain the permeability and 
hysteresis curves and the Steinmetz coefficient and index 
for a sample In the course of an hour, a result which cannot 
be obtained by the ordinary ballistic method. Since the 
method involves only a slow magnetic process, samples of 
cast steel in the form of rings, which cannot be dealt with 
ballistically, may be tested for magnetic quality. 


11, CONCLUSION, 


The principal points referred to in the paper may be 
thus summarised: The behaviour of a transformer when 


loaded at various power factors is best considered by means 


of the regulation diagram here given. The short-circuit 


test can equally well be carried out with the transformer 


core excited. - The three-point wattmeter method is 
probably the most accurate means of measuring power 


factor and current when carrying out single-phase tests on 


transformers. or motors from a three-phase supply. By 
bringing the supply to the middle point in the testing 
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transformer when carrying out the differential test, sym- 
metrical conditions are obtained, thus permitting of a normal 
determination of the various losses. By varying the voltage 
only and taking wattmeter readings the core loss of a trans- 
former may be separated into hysteresis and eddy-eurrent 
Wattmeter readings 
in combination with the three-point method serve as the 
best means of measuring the temperature rise in heating 
tests. The method of constant induced voltage affords a 
ready means of finding the true hysteresis loss, and is 
probably the bast way of testing iron samples. 


DISCUSSION. 


Dr. SUMPNER said that the paper was a most interesting one, 
and contained a good deal of useful work. Ib was particularly 
interesting to him, because 14 years ago he had developed the 
method of testing transformers which corresponded to the 
Hopkinson test on direct-current machines. When ib was 
required to test machines for a long heat run the method was 
very simple to carry out, and was a thoroughly good one on 
account of the economy in power. Ib was also particularly 
suited when any careful investigation had to be made, but the 
method then became elaborate, and required skill to carry out. 
But the transformer was really such a simple piece of apparatus, 
and its losses were so easily determined, that the Hopkinson 
test was not absolutely necessary. This also he had pointed out 
14 years ago, and had showed that two tests only were required, 
each of which could easily be made. These were à measure- 
ment of the iron losses by means of a wattmeter, and the short- 
circuit test to determine the copper losses. Usually the same 
wattmeter could be used for both tests. He thoroughly 
appreciated the authors’ modification of the method as one 
which had great advantages where a careful investigation had 
to be made, and ib was required to make the test thoroughly 
satisfactory from a theoretical point of view. Bub in most cases 
the extra complication was really not necessary or advisable. 
He much appreciated the method of testing transformer iron 
described in the paper. This had been suggested by Mr. Scott, | 
and applied in the case of large transformers by Mr. Peck. He 
had been surprised to find that it was also applicable to small 
transformers, 7 

Prof. Karp appreciated the objection made by Dr. Sumpner 
to the complication of using a special boosting transformer, 
especially in practical work, in order to boost up the voltage 
of one of the transformers under test, and iower that of the 
other. This necessitated a special transformer with the middle 
point available. The same result could be easily obtained by a 
method which he had previously used, and in which he had not . 
found any grave errors. The auxiliary testing transformer was 
connected in circuit, and a throw-over switch arranged so that 
one lead of the supply to the transformers under test could be 
connected first to one end of the auxiliary transformer and then 
to the other. If wattmeter readings of the iron loss in the 
transformers were taken, it would in one case be the sum of 
that due to normal flux in one transformer, and an increased 
flux in the other due to the boosting up of the voltage. In the 
other case it would be that due to normal flux in one trans- 
formar, and a decreased flux in the other, due to the boosting 
down of the voltage. The mean of the two wattmeter readings 
gave very nearly the loss in the two transformers at normal 
induction. It was not quite correct, since when boosting up 
the loss was greater in proportion than it was when boosting 
down by an equal amount. He mentioned this in order to take 
away the reproach which might otherwise be made against the 
method on account of the necessity of a special testing trans- 
former. ! 

Dr. ALFRED Hav (communicated) wished to offer his con- 
gratulations to the authors on their excellent and most interest- 
ing paper, which should prove extremely useful to all interested 
in accurate transformer tests. He would suggest, in the section 
headed ** Variable Frequency Test," the substitution of ** watts 
per cycle per second” or **joules per cycle" for ‘‘ watts per 
cycle," as the latter phrase was clearly quite meaningless, and 
the former was obviously what the authors intended to express. 
In connection with the calculation of the core loss from the 
results of tests on small samples, attention might be drawn to 
the uncertainty which arose from the non-uniformity in the 
magnetic flux distribution due to the varying length of the lines 
inside the core. Any departure from uniformity resulted in an 
increase of the hysteresis loss, and a stil greater relative 
increase in the .eddy-current loss. It was curious to note in 
that connection the effect of a poor joint in the magnetic circuit. 
A core having butt joints would, for a given total flux, have its 
hysteresis and eddy-current loss reduced by an increase in the 


reluctance of the joints, if it were assumed that the small air- 


gaps at the joints were of uniform length. Ib was, therefore, 
quite conceivable that under certain conditions the presence of 
a certain amount of reluctance at the joints, although increasing 
the magnetising current, would on the whole be beneficial as 
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tending to reduce the core loss and increase the over-load 
capacity of the transformer. .. . he gis: | 

Mr. J. T. Morris (communicated): In reference to the 
determination of hysteresis by slow cyclic change, he was in 
thorough agreement with the authors, from experimenta he had 
made, that the method of constant induced voltage for the deter- 
mination of hysteresis loops for large quantities uf iron without 
.doubt deserved to be brought much more generally into use. 
His attention had been drawn to the method some five years 
ago, when determining the leakage coefficient of certain 
dynamos. A suitable liquid rheostat being placed in series 
with the field coils of the machine, the current was gradually 
increased from zero to normal value at such a rate that the 
induced voltage developed in a single **search " turn on the 
limb of the machine was maintained constant. The duration 
of the period of growth was carefully noted. A single ‘‘search”’ 
turn on the armature was similarly treated, the same voltage 
being generated. Then the ratio of these times gave the 
“ coeficient of leakage." Further, if the voltage generated 
were known, the total flux could be at once determined. That 
arrangement had proved to be both convenient and accurate. 
The method.was then used for the determination of hysteresis 
loops of transformer cores, but great skill was required in the 
manipulation of the water-resistance ‘‘ chopper " switch, which 
was used for the control of the current. The authors had made 
a distinct step forward in devising the connections shown in 
Fig. 11, as that enabled one to pass from one end of the loop to the 
other without a break. A fairly obvious modification of Fig. 12 
allowed the use of two ordinary carbon rheostats by the insertion 
of an insulating plate, a a, midway in each as shown in Fig. 15. 


Fro, 15, 


Without doubt the complete solution of the problem turned 
upon the production of a rheostat enabling a perfectly con- 
tinuous adjustment of resistance to be made at any speed the 
experimenter desired. Various forms of liquid resistances had 
been tried in the laboratories of the East London College, but 
difficulties due to polarisation of the plates, particularly during 
the moment of change of polarity when passing one another, 
caused disturbing variations in the current, and for the present 
. that method had been abandoned. From the results of actual 
.work, he considered that for currents above, say, 10 amperes 
the carbon resistances were the best, but for small currents 
probably a wire wound spirally with two good travelling con- 
tacts would be more satisfactory. It would be of interest if the 
authors would furnish some idea of the degree of accuracy that 
they expected to obtain in the tests in duplicate experiments— 
as to agreement in time taken in passing from one end of the 
loop to the other for the same limits of H, and also similar 
data with regard to area of loops. Further, what form of handle 
they considered most satisfactory for the proper adjustment 
of the rheostats. Unfortunately, all these tests, when they 
had to be compared with those made with all alternate 
currents, required a knowledge of the ‘‘ form factor” of 


the current wave for the purposes of strict com- 
parison. With reference to the authors’ remarks on the 
Steinmetz index, experimental results obtained in the 


writer’s laboratories on actual transformer cores confirmed their 
results, that over the normal range of transformer induction 
densities the index 1°5 was nearer the truth, although that 
index was considerably greater both for lower and higher 
induction densities. These results were also in accordance with 
Prof. Ewing’s classic work on the subject, published in 1893, 
which was carried out on small ring stampings of sheet iron. 
In conclusion, he would certainly congratulate the authors on 
their application of that method of constant induced voltage to 
_the determination of the magnetic properties of small samples 
of iron, these tests being, as was well known, very laborious 
when carried out by the methods previously in use. 
Dr J. W. WAGHORN (communicated): The method of 
measuring power factor which the authors had called the three- 
point wattmeter method, and which, as Dr. Sumpner had recently 
pointed out, was described by Macalister some two or three 


For core 


years ago, was the most convenient and accurate, not only for 
circuits of two or three phase motors or transformers, but for any 
single-phase circuit where access could be had to a third circuit 
in which the voltage differed in phase by a known amount. 
The difference between the expression he had recently 
quoted for a three-phase system and that which the authors 
used, obviously arose from the angle of lead or lag being 
measured from the phase of the E.M.F. in the line in which 
the current coil of the wattmeter was placed in his expression, 
and upon the resultant E.M..F. between the two line voltages 
in that of the authors. The latter was certainly better for the 
general case of the determination of the power factor of, say, à 
choking coil which was inserted between two live wires of a 
three-phase system, the third line being only used as a reference 
point for the wattmeter reading. In such a case d0deg. must 
be added or subtracted to give the usual meaning to the value 
of $ determined from the expression he had used. The easy 
determination of whether the phase difference represented a 
leading or a lagging current was, as the authors pointed out, a 
merit of the method. | 

Mr. G. C. Lamp (Cambridge) wrote that he was interested to 
see that the milli-voltmeter method of measuring hysteresis loss 
had been found suitable for such small things as iron specimens. 
The experiment as regarded small transformers was one which 
had been regularly done in his laboratory. 

Mr. A. F. T. AtcHISON (communicated): He must congratu- 
late Dr. Morris and Mr. Lister on their very interesting paper, 
which was a valuable contribution to the subject of transformer 
testing. The employment of the ** characteristic triangle” of a 
transformer was very useful, as it combined the resistances and 
leakage reactances of the primary and secondary into an equiva- 
lent resistance and reactance respectively, and thus enabled 
the regulation on different loads to be predetermined by a 
vectorial subtraction of the ** equivalent " impedance drop from 
the constant primary applied voltage. It was especially satis- 
factory to know that the results so obtained were in close. 
agreement with those obtained by other methods, as in the 
case of the regulation of alternators—for instance, the results 
obtained by that type of treatment could not always be relied 
upon, owing to the large numbers of secondary effects which 
should be taken into account. ‘The connections. for the 
*gtandard test" suggested by the authors appeared to have 
been worked up into a wonderfully convenient form, enabling 
all the required adjustments to be made very easily. The use 
of a three-phase supply with the regulating contact for 
varying the phase angle was very ingenious, and the con- 
nections of the secondary of the auxiliary transformer for, 
as it were, averaging the disturbance of balance in the 
differential test should give more accurate results for the 
losses, just as in the Hopkinson-Kapp differential test on 
direct-current machines the field of one should be strengthened 
as the other was weakened in order to average the iron loss. 
The **method of constant induced voltage” for determining 
magnetisation curves and -hysteresis loops certainly did away 
with many inconveniences of the older ballistic methods, and 
was now, he believed, used to a considerable extent. For the 
determination of the hysteresis loop of transformer cores, 
however, he should strongly advocate the ingenious oscillograph 
method devised by Dr. Morris himself and Mr. Catterson- 
Smith when such an instrument was available, as the loop 
might’ be different when the core underwent a slow cyclic 
change from that obtained with reversals of the normal frequency 
of the transformer. Perhaps Dr. Morris could say whether 
that difference was of appreciable importance. There were 
many other ingenious things in the paper for facilitating the 
experimental part of the work, not the least of which was the 
“three-point wattmeter method" of measuring power factor, 
which seemed a useful alternative to the other somewhat 
cumbersome methods now in use. | 

Mr. Lister, in reply, said that De. Morris and he were 
fortunate in that both Prof. Kapp and Dr. Sumpner were 
present, and had taken part in the discussion. Dr. Sumpner 
had criticised their application of the Hopkinson or differential 
test to transformers on the ground of its complication, and had- 
suggested that a simple measurement of the iron losses and 
the short-circuit test would in the majority of cases be suffi- 
cient. These tests, however, required exactly the. same instru- 
ments as those shown in Fig. 4, and unless the three-point 
wattmeter method of determining current were adopted, the 
short-circuit test would require an ammeter in addition. On 
the other hand, the combination of the two tests in the manner 
described enabled the regulating properties, and also the 
heating of the transformers, to be readily determined, and 
these latter qualities were probably more important in the case 
of transformers than the efficiency. Prof. Kapp had pointed 
out an excellent method of conducting the differential test 
when a special testing transformer was nob available. 
losses it was quite satisfactory, the mean 
of the wattmeter readings giving the iron loss for the 
standard flux density with great accuracy. The drawback 
was the necessity of taking two readings. But the method. 
would not be so satisfactory in the heating test, since, unless 
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the connections were reversed periodically, one transformer 
would heat either considerably more or considerably less than 
the normal, and this would falsify the measurements of copper 
resistance. When making heating tests, it would be found that 
the difference in the readings of thermometers placed in the 
oil, or in proximity to the core, would clearly indicate which 
transformer was working at the higher voltage. The use of 
the middle point enabled a mean value of the heating closely 
approximating to normal conditions to be obtained. A testing 
transformer seemed to be necessary also on account of the 
variable voltages required. One such as that described in 
Section 8 of the paper would certainly give more satisfactory 
results than a plain testing transformer, and a resistance for 
regulsting the voltage. | 

Dr. D. K. Morris, in reply to Prof. Hay, said that the 
expression * watts per cycle" was certainly in error. Watt- 
seconds per cycle was meant. He was much interested in the 
remarks on the effect of non-uniform flux in samples on the 
hysteresis loss measured. In the tesb samples used by Mr. 
Lister and himself, which were described in the paper, the 
radial depth of the ring was very small, sufficient iron being 
obtained by extending the sample axially in the form of a tube. 
The effect would be negligible in such samples. A variety of 
methods had been described by Mr. J. T. Morris for carrying 
out hysteresis tests by the method of constant induced voltage. 
A good rheostatic arrangement for gradually effecting the 
reversal of the current was wanted, but they had found that 
with the two devices put forward in the paper—the compound 
shunt giving net ampere-turns and the short-circuited secondary 
winding into which was inserted an opposing E.M. F.—-these 
two devices enabled one to get correct results even when the 
control of current was relatively imperfect. The arrangement 
of carbon rheostats for working the test from only two supply 
terminals suggested by Mr. Morris was very practical. 
Tests made by the new method were found to agree 
and bear repetition if properly taken, as well as those 
made ballistically, When comparing magnetic qualities by 
the slow method with those derived from  alternating- 
current measurements, a knowledge of the form factor 
was only needed for the permeability. Hysteresis could be 
compared independently of the form factor, but depended 
probably on the higher harmonics of the E.M.F. wave. 
So many observers had found the hysteresis loss to vary 
almost exactly with the 1°5th power of the induction in the 
region of maximum permeability, that it almost suggested there 
might be some physical reason that the loss should be propor- 
. tional to A/ (flux density)?. He would like to congratulate Dr. 
Waghorn on his work in bringing forward the three-point watt- 
meter method. It was interesting to learn that Mr. Lamb had 
so early adopted the method of constant induced voltage in the 
Cambridge laboratories. In reply to Mr. Atchison, he had 
. hoped with Mr. Lister to give figures in the paper showing the 
comparison of hysteresis by a slow process with that obtained 
at the ordinary rates of reversal on an alternating-current 
supply. Lack of time, however, had prevented them, but they 
hoped to add that information to the paper in accordance with 
the request of the meeting. He was glad to find that the testing 
methods they had advanced had met with approval from those 
who had taken part in the discussion. 


A SIMPLE METHOD OF MEASURING SPARKING 
| | VOLTAGES.* 


BY E. A, WATSON, STUDENT. 


This paper is the outcome of some experiments which. 


have recently been made by the author in order to deter- 
mine the length of spark corresponding to various direct- 
current voltages, The method of measurement is believed 
to be new, and its chief feature is the entire elimination 
of any measuring instruments subjected to the working 
potential, and the consequent simplification of the high- 
tension circuit. For the measurement of very high voltages 
when using direct current the method of employing brans- 
former ratios with a voltmeter in the low-tension side as 
practised for alternating-current work is not available, and 
recourse is generally had to the use of electrometers or 
other Instruments employing electrostatic attraction. These 
instruments are, however, not satisfactory for voltages of 
the order of 30,000 and upwards, chiefly on account of the 
‘difficulty of satisfactory insulation, while the method about 
to be described can be used up to the highest direct-current 
voltages that it is possible-to produce. | 

The principle of the method is as follows: If a con- 
denser be connected to a direct-current source of supply, a 
current flows into it and charges 1t, the inflowing quantity 


: * Paper read before the Birmingham Local Section of the Institution . 


of Electrical Engineers, 


depending on the capacity of the condenser and the voltage 
of supply. If a spark-gap is so arranged that as soon as 
the condenser is charged to a certain voltage it shall spark 
across the gap, the condenser will automatically discharge 
itself and will continue to charge and discharge so long as 
it is thus connected. Let the number of sparks occurring 
per second be noted, and also the current flowing into the 
condenser. If this current is divided by the number of 
sparks per second, we have the quantity per spark expressed 
in coulombs, Dividing this by the capacity of the con- 
denser, we have the potential difference at which that spark 
occurred, or the potential at which the air broke down. 

We therefore require to know the charging current, the 
frequency of sparks, and the capacity of the condenser. 
The capacivy can be measured once for all; the number of 
sparks per second is readily obtained by counting, and the only 
difficulty lles in the measurement of the charging current. 
It is evident that this cannot readily be done by placing 
any ordinary instrument in any part of the circuit which 
ig ata high potential, as there would be not only a very 
great possibility of errors produced by static fields, but 
it would require a very special instrument, indeed, to stand 
the voltsge; hence the arrangement shown in Fig. 1 has 
been adopted. 
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Fig. 1.—Arrangement of Apparatus, 


In this arrangement two condensers are used placed in 
series. Between the condensers is placed a galvanometer 
or micro-amperemeter, and the spark-gap to be tested is 
connected across their outer coatings, the spark-gap being 
connected to a source of supply which, for reasons to be 
explained later, is preferably a Wimshurst influence 
machine. Across the galvanometer is placed a small 
auxiliary spark-gap of about ,i;1n. opening, and between 
this and the galvanometer are placed two small choking 
coils, which should not contain iron. These simply consist 
in the author's case of 500 turns of No. 50, wound into a 
coil of about 2in. diameter. 

The object of the auxiliary spark-gap is as follows: 
When the condensers are charging, à certain quantity of 
electricity passes through the galvanometer, being simply 
the charging current of the condensers. When these dis- 
charge, there is, of course, an exactly equal flow of current, 
which, if it passed through the galvanometer, would give it 
an equal deflection in the opposite direction, so that the net 
reading would be zero. But the discharge from two con- 
densers is very sudden, and generally of an oscillatory 
nature. It cannot, therefore, pass back through the 
galvanometer and choking coils, but passes entirely across 
the auxiliary spark-gap. Thus the galvanometer measures 
only the charging current, and not the discharge of the 
condensers, and gives a steady deflection. It will also be 
seen that, with the galvanometer placed as it is symmetri- 
cally as regards both poles of the spark-gap, it will be at 
earth potential, and, consequently, no errors due to static 
charges can be introduced, neither need any special pre- 
cautions be taken with respect to insulation of the instru, 
ment; in fact, lt is just as well to earth the galvanometer 
winding at some point, and thus conduct away any stray 
charges which may accumulate. 
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In addition to the advantage of having the galvanometer 
at earth potential, the position in which it is placed has the 
advantage of eliminating errors which might be produced 
due to leakage off any part of the high-tension circuit ; if, 
for example, the galvanometer were placed in the charged 
portion, it would read not only the charging current of the 
condensers, but also any leakage current from the elec- 
trodes, and the charging current of electrodes and spark- 
gap. Hence the reading would ba too high, and would 
glve false values of the voltage. Placing the galvano- 
meter in its present position, however, it simply measures 
the charging current of the condensers themselves, and 
takes no account whatever of any leakage which may 
occur, nor of the charging current of any part of the circuit. 
In order to ascertain whether the auxiliary spark-gap had 
any effect upon the results, readings were made with 
different auxiliary gaps, and 16 was found that over a range 
far exceeding anything which would be necessary the error 
produced was certainly within 0°5 per sent. The gaps 
should, therefore, be made as small as possible short of 
actual contact. Probably ‘Olin. is a fair value. It should be 
very small compared with the length of the main spark-gap. 

The advantages of using a Wimshurst machine for the 
supply is that, owing to the peculiar characteristic curve of 
this machine, the current output is almost entirely indepen- 
dent of the voltage at which it is worked, This has a 
double effect. Firstly, the current being constant, we only 
require a calibration of the galvanometer at one point of 
the scale, and can hence insure greater accuracy than if the 
deflection varied over a considerable range ; and, secondly, 
the charging current of the condensers does not appreciably 
fall off as they charge up, as it would do in any other case ; 
for example, if the source of supply were, say, a high- 
tension direct-current generator charging through a high 


resistance, the current entering at any time would not ba 
constant, but would be greatest when the condensers were 


empty, falling to zsro when their potential reached that of 


the supply. The size of the condensers will depend upon 


the siz3 of machine available for the supply of current, as 


the condensers must be so proportioned as to permit of 


easy counting of the sparks. An ordinary two-plate 


Wimshurst will give currents up to 20 micro-amperes, and 
with this value of current condensers of a capacity of about 
In the author's case 


‘0005 micro-farad are very suitable. 
the two condensers in series had a capacity of '0005352 
micro-farad, this being, of course, half the capacity of a 
single condenser. The condensers must have first-rate 


insulatiog properties, glass well varnished with shellac 


forming an excellent dielectric. 


In order to measure the charging current, elther a mirror. 


galvanometer may be used or a direct-reading micro- 
ampéremeter such as may now be obtained. The voltage 
is arrived at as follows: The time, T, for 100 sparks is 
measured by a stop-watch. Let C be the current in micro- 
amperes and K the capacity in micro-farads of the two 
condensers in series, The current in amperes will ba 
C x 1075, and the capacity in farads Kx10-°, The charge 


per spark will be oe coulombs, and the voltage. 
will be C Tx y z Thus we have only to multiply the 


current in micro-amperes by the time of 100 sparks, and 


‘then multiply by the constant TU 
the breakdown voltage of the gap. In order to obviate 


any errors which might be produced by the residual charge. 


in the condensers, it is advisable to let a few sparks pass 
before beginning to count. The condition of the circuit at 


the end of the hundred sparks will then be the same as 
regards residual charge, etc, as at the commencement, and 


any residual effect will eliminate itself. ! 
It 1s to be noted that this method gives the average 
breakdown voltage for any distance. Slight variations in 


the voltsge occur, which are due probably to alterations in 
the condition of the air, amount of moisture and dust 


present ; and also, possibly, to air currents and the presence 


of other sparks in the neighbourhood. As, however, the 
time;is taken for a number of sparks, an average value of 


khe voltage is obtained, m 
(To be continued.) 
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PORTSMOUTH TELEPHONES. 


The annual accounts of the Corporation telephone depart- 
ment at Portsmouth are just to hand. In order to show 
progress, it would be well to give in such accounts the 
figures for the previous years. We have had these looked 
up, and find that the department is progressing satisfac- 
torly. Thus during the year ended March 31 last tho 
expenditure amounted to £5,906 93. 9d., and the income 
to £9,771. 5s. 3d., showing a gross profit of £5,864. 15s, 6d. 
The expenditure is greater by £1,130. 3s. 8d. than in the 
previous year, and the income by £1,277. 16s. 1d., the 


increase in gross profit, therefore, being £147. 12s. 5d. 


This amount has been kept lower than it otherwise 
would have been by a special item for compensa- 
tion for an unfortunate accident. We notice, too, that 
the sum set aside for bad debts has been increased. 
After setting aside from gross profits £945, 18s. 8d. 
for repayment of principal and £1,114. 5s. 10d. 
for interest, a net profit is shown of £1,849. 6s. 2d. 
This is less by £123. 15s. ld. than the amount realised 
in the previous year—a fact not at all surprising in view 
of the causes stated above, and the retardation of progress 
through the delay of the Local Government Board in 
sanctioning, and in some cases refusing to sanction, 
necessary extensions. 

The total expenditure has been increased during the year 
from £359.240. 3s. to £44,532. 163, 6d. Of the sum of 
£5,292. 155. 6d. so spent on capital account, a considerable 
proportion (£3,115) has been taken from the surplus 
accumulated in previous years. This the committee were 
obliged to do by the Local Government Board’s decision 
respecting certain loans applied for and not granted. This 
course prejadices the future of the undertaking, and it 
means the application to extensions of money put by to 
renew existing equipments when it. may be found necessary. 
The number of telephones now working on the Corporation 
exchange are 2,475, exclusive of junction wires. This 
gives an average cost slightly under £18, which is lower 
than the original estimate of the consulting engineer, Mr. 
A. R. Bennett. It will also be noted that the average 
income per telephone is as low as’ £3, 19s.—a remarkable 
figure when it is remembered that the costs are only 61 
per cent. of the receipts, and hence the cosb per telephone 
is about £2. 8s. per annum. 

Great credit is due to Mr. C. M. Gardner, the manager 
of the department, and the committee have also shown a 
dogged determination in carrying on the work against 
strong competition. | 


PERSONAL. 


The Hull City Oouneil have increased the salary of Mr, Bell, the 
electrical engineer, by £100 per annum. zi 

Mr. C. Hame has been appointed electrical engineer to the York 
Corporation at a salary of £500 per annum, rising to £400, 


The Swindon Town Council have made the position of station 


engineer a staff appointment, and have appointed Mr, F, V. Jordan to 


the post, 

The council of the Society of Arts have awarded the Albert Medal 
to Sir Joseph Swan in recoguition of the important part he took in 
the invention of the incandescent elecoric lamp. 


APPOINTMENTS VACANT. 


Correction, — In advertisement last week, where applications were 
invited for appointment of station engineer to the metropolitan 
borough of Woolwich, the commencing salary offered should read, 
“ £180 per annum." | | 

Assistant Electrical Engineer, Sanitary Commissioners of 
Gibraltar. Salary, £200, rising to £250, Applications by June 30, 
See advertisement, i 

Mains Superintendent and General Engineering Assistant, 
Ipswich Oorporation electric supply and tramways departments, 
Salary, £150 per annum to commence, Also an Installation Depart- . 
ment Assistant and Oanvasser. Salary, 22 per week, Applications 
by June 18.. See advertisement in last issue, 

Northampton Institute: Drawing Office and Lecture Assistant, 
£120 per annum ; two Demonstrators for the electrical engineering 


laboratories, £100 and £80 per annum respectively ; Demonstrator 


and Lecture Assistant; Instructor in Moulding, mechanical engineer- 


-| ing department, one evening per week, Applications by June 25, See 


advertisement, 
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EDINBURGH RESERVE AND DEPRECIATION 
FUNDS. 


The following interesting report on the above subject 
was discussed by the Electric Lighting Committee on the 
5th inst, and a recommendation was passed forward to 
the Council, ' that the reserve fund should be made up to 
its maximum amount at the earliest possible date, and, 
farther, thereafter to provide a depreciation or suspense 
fund to the extent of 5 per cent. on the total capital 
outlay.” The report by the engineers is of the following 
tenor : 

17, Victoria-street, Westminster, S. W., 
May 14, 1906. 
To the Town Clerk, 
City Chambers, Edinburgh. 


Engineers’ Report on Reserve and Depreciation Funds, 

Dear Sir,—In reference to the resolution of the Electric 
Lighting Committee of Jan. 30 last, instructing the engineers 
to prepare a report on the present condition of the electric 
lighting machinery and plant, its probable life, and the pro- 
vision which ought to be made for the renewals of plant and 
machinery, we have pleasure in placing before you the following 
statement. It is now nearly six years since you yourself made 
a report on a similar subject, and as the undertaking has grown 
very much during that time, it may be convenient to commence 
this further report with a general statement as to the progress 
of the undertaking since its commencement, with a view to the 
better examination of its present condition. With this object 
we have prepared, by the aid of the published annual accounts, 
the four tables appended to this report, of which 

Table I. shows the capital expended on the undertaking from 
year to year since its commencement, and its gross revenue, 
with the proportion between them. Table II. gives the 
maximum and average rates of charge for electrical energy, the 
works costs, and the percentage of units sold to the total 
generated, which represents the real efficiency of the electrical 
part of the undertaking. Table III. shows the gross revenue 
for each year, and the amounts paid out of it for maintenance 
and renewals, interest, and sinking fund respectively. Table IV. 
shows the balance of the net revenue account for each year, 
and the disposal of that balance ; it shows also the progress of 
the reserve fund and of the amount of the capital expenditure 
repaid. | 

It will be seen from these tables that the present financial 
position of the undertaking is as follows: The capital expendi- 
ture up to date (May 15, 1905) has been £897,298. Of this 
total £170,158, or nearly one-fifth, has been repaid by means of 
the sinking fund, and, of course, the interest on the various 
amounts borrowed has also been regularly paid. The detailed 
` particulars as to the amounts borrowed and repaid are to be 
found from year to year in the published statements. The 
total amount spent in maintenance of plant, machinery, 
. mains, meters, and arc lamps since the. commence- 
ment of the undertaking has been £57,000 (Table ITL). 
The expenditure during 1904-5 under this head amounted 
to 115 per cent. of the capital expenditure on the 
items maintained. In the two previous years the figure was 
l'ló per cent. and 1:02 per cent. respectively. The corre- 
sponding percentages for interest were 2°39, 2°43, and 2:47, and 
the percentages for the sinking fand were 5:12, 5:52, and 542. 
A reserve fund has been accumulated and invested, which 
amounted to £58,872 on May 15 last, and to which has been 
added a sum of £17,095 out of the revenue for the year 1905, 
making the total amount now standing to the credit of the 
reserve fund £75,967. 

It will no doubt be in the recollection of the committee that 
the Edinburgh Electric Lighting Order of 1891 (Section 52) 
allows of the provision, out of surplus revenue, of a reserve 
fund amounting to one-tenth of the aggregate capital expendi- 
ture on the undertaking. This total, for the present capital, 
would be £89,730, so that the reserve fund is at present short 
of its allowable statutory limit by the amount of about £14,000. 
By the order of 1891 this reserve fund shall be ‘‘ applicable to 
answer any deficiency at any time happening in the income of 
the undertakers from the undertaking, or to meeb any extra- 
ordinary claim or demand at any time arising against the under- 
takers in respect of the undertaking, and so that if that fund 
is ab any time reduced it may thereafter be again restored to 
the prescribed limit, and so from time to time as often as such 
reduction happens." Upto the present time the Corporation 
have not had occasion to draw upon their reserve fund in any 
way. All maintenance has been met out of the revenue of the 
year in which it was required. 

It will be seen from Table IV. that up to the present time 
the committee has disposed of its surplus in different ways, 
mainly by putting it to the reserve fund (£71,018), but also 
largely by contributions to the rates or to various Corporation 
accounts (£24,245), besides a sum of £1,294 paid for suggested 


damage to streets. The committee has also reduced the surplus 
by repeatedly lowering the price charged to the public for 
current. These reductions of price are shown fully in Table IT., 
where it will be seen that, comparing 1896 with 1906, the 
nominal price of current for ordinary private lighting has been 
reduced from 6d. to 5d. per unit, in addition to which very 
liberal terms are given to large consumers or to consumers 
having exceptionally long hours. The price of current for 
power has similarly been reduced from ő 5d. to lid. per unit, 
with special terme, as in the case of lighting, to very large or 
very long-hour consumers. The charge per lamp for public 
lighting, which in 1906 was one of the lowest in the country at 
£20 per annum, has now been reduced to £9 per lamp per 
annum. In spite of all these benefits given to the consumer 
and to the public, or perhaps very largely because of them, the 
undertaking has continued to pay its way satisfactorily so far 
aS each years revenue and expenditure has been concerned, 
with the exception of one year only-—1901—in which there were 
large additional capital charges to meet, while the price of coal 
was very high. . | 

The question on which we now have to report is the present 
position of the undertaking, especially in regard to the amount 
which has been provided in the reserve fund, and the. probable 
life of the plant and mains, on which the principal portion of 
the capital has been expended. We wish to say at once, on the 
general question, that we believe that provision for the payment 
of interest and sinking fund in the case of municipal under- 
takings should not be considered as in any way superseding the 
necessity of the establishment of a reserve or depreciation fund 
(by whatever name it may be called) which could be used for 
the same purpose as the depreciation fund in any ordinary 
commercial undertaking. Judged also as an ordinary commercial 
undertaking we believe that no balance in the net revenue 
account can be properly considered ‘‘ profit" until the reserve 
fund has been built up to such an extent as to make the under- 
taking perfectly safe against all possible emergency demands, 
whether due to rise in prices or in working costs, to special 
maintenance or renewals, or to the necessity for adopting new 
methods or more modern machinery to replace those at present 
existing. 

As regards the position of Edinburgh in this respect, it will 
be seen from the tables that, for a total expended capital of 
about £900,000, the Corporation had an invested reserve on 
May 15 last of nearly £59,000, which has since been increased 
to about £76,000. This reserve is still £14,000 short of the 
amount allowed for by the terms of your provisional order, and 
there is no doubt that in several past years the Corporation has 
preferred to take money from the gross surplus of the electric 
lighting accounts and place it to the credit of the city, rather 
than to make up the reserve fund from year to year to the full 
amount allowed, although this amount in itself bears so small a 
ratio to the total capital expenditure. The actual amount taken 
from the **surplus " of the electricity account and placed to the 
credit of the city funds in some form or other has been £25,559 
(Table IV.). 

The point on which most anxiety may naturally be felt 
by the committee is whether the reserve fund, even when built 
up to its full statutory value, will really be sufficient to meet 
such eventualities as may reasonably be expected to arise in the 
future history of the undertaking. There is no doubt that if 
any very wholesale renewals of plant have to be anticipated 
within the next 10 or 12 years, the fand would be too 
small—that is to say, it might very soon be greatly reduced, 
if not entirely extinguished, by the amounts which would 
have to be taken from it. After carefully examining into the 
state of the plant and mains, etc., however, we hope that there 
is no real ground for alarm on this particular head, so far as 
regards the machinery itself. At the date of a previous report 
from Bailie Mackenzie and the chief engineer, submitted early 
in 1899, and considered by the Council in April of that year, 
very much trouble had been found in connection with some of 
the rubber-insulated mains, the durability of which had not 
proved as great as was expected, and on the renewal of which a 
considerable sum had been expended. Later on considerable 
sums were expended on the renewal of rubber mains, but this 
expenditure fortunately did not prove to be as heavy as was 
feared, and was met out of the revenues of each year. For 
some years past the expenditure in the maintenance of 
mains has not been in any way abnormal, and we believe 
we may anticipate that a large portion of the mains as they 
are now laid will work for some years without more than ordinary 
maintenance. It cannot, however, be forgotten that although 
at present, to all appearance, the paper insulation used on 
modern cables is satisfactory, and has not shown signs of 
serious breaking down, yet there has been no lengthened 
experience with it such as can enable us to make sure that a 
serious or sudden breakdown, however unexpected, may not 
take place later on. The bituminous insulation, which has also 
been used to a considerable extent, is by no means so satis- 
factory, and may certainly lead to serious renewals before long. 
. In regard to the plant—boilers, engines, dynamos, etc.— 
these have been kept in good order, renewed, and fully. main« 
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TABTE I. - Tasu III. 
Capital Gross Percentage of gross revenue Maintenance and Amounts ET 
expenditure. revenue, to capital expenditure. — bise renewals of building»,| expended iu E 
————- ———— —— —— —— enue. machinery,andplant, interest, : 
£ £ —— . 
1996 143 979 17,051 11'8 £ | £ £ £ 
1897 231.070 26 829 11 6 1896 17,051 839 2,781 4 027 
1898 287 466 38 049 13 2 1897 26 829 1,026 4,667 4,719 
1899 595, 357 48 238 12 2 1898 38 049 5,548 5 919 7,686 
1900 595 655 63 659 10 7 1890 48,238 5 115 18 276 9,566 
1901 707,086 79 377 112 1900 65 ^59 5,601 15 055 14 119 
1902 765 612 90.960 119 1901 79,3537 6,412 17 356 20 797 
1903 800 710 103 365 | 129 1902 90 960 0,755 18 023 23 485 
1904 845 557 116 179 18 7 1903 | 103,365 9 015 29,9085 21,458 
1905 897,298 118,871 15:5. 1904 | 116 179 8,613 20,508 28,023 
1905 | 118,871 10,076 21,588 21,950 
Iu every case, unless the contrary is stated, the figures given are | Totals — 57,000 . 151,876 167,804 
taken up to May 15 in each year. ; 
TABLE II. 


Total units sold C Maximum rates charged 


— | —Average price received for—|Works cost per 
Per 10.ampere 


Percentage of 
current per unit, not including janit sold (£lec-\units sold to unite 


— including aro | Per unit Per unit aro lamp per arc lighting trical Times | generated (includ- 
VM um lighting. lighting. | POS de Lighting. : Power. figures). ing aro lighting). 
1896.1 "' 888,338 | 604. 35d. £20 0 0 5:49d, 5 Bd, 0:92d. 85:0 
18974 " 1,721,657 | 501. 30d, 18 0 0 4 52d, 5d. 0-63d. 89:9 
1898 | 92,894,457 | 40d. 20d, "16 0 0 3'56d, 2d. 077d. 87°5 
1899 | ^ 4,174,541 8:58, 1°54, 14 0 0 à 1d. 1'51d. 0:844. 90:4 
1900'|' 5,551,728 653. 1 5d. 14 0 0 &'11d, 1:49d. 0 88d, 88"7 
1901 | °6.708,011 3751 1:58, 15 0 0 82580. 1:469d 0:984. 88 6 
1902 7,759,223 575d, 1:5d. 15 0 0 55581, 1:4944., 0:684. 81:98 
1903 | 8,995,808 3 Die 1:51. 15 0 0 5229, 1:498d. 0:62d. 88 3 

«p fto 30/9/03 1:5|d, and i : s ; 
1904 | 10,604,865 a 1/10/08 1-264, 110 0 318d. 13624, 0*57d. 90:6 
1905 | 11,648,501 3 54, 1:25, 11 0 0 2:969d. 1 2868. 0:584. 90 7 
1906 | From May 15. ó 0d. 1:1251. 9 0 0 — — 7 — — 
TABLE IV. 
7—— —Disposal of net revenue, —— — Total |Total amount 
eee of T : To relief of To other E amount of | of capital 
a a brun "us j 4 Ie! 0| Oorporation reserve | expenditure 
TERM an ERN accounts, fund. repaid, 
£ £ £ £ | | £ £ 

1896 | 8.997 — — — Balance carried forward to 1897 account... e sess os ows oo nee — 5 250 

1897 {11.401 4 050 — 7,851 — 4,050 . 8 250 

1898 | 7.024 4,000 — 5,024 | — | 8126 15 250 

1899 | 5 886 5,886 = = Balance carried to reserve fand in 1900 account ........) 8,351 25.430 

1900 | 3674 3,674 — — Bilance carried to reserve fund in 1901 account ....... -| 14596 36,430 

1901 | 2690 debit. — — — . |Dabit balance carried forward to 1902 account ...—....| 18,701 57 227 

1902 | 7,606 7,606 — — Balance carried to reserve fund in 1903 account ...—..| 19 211 80,712 

1908 114.532 14 532 "- — Balance carried to reserve fund in 1904 account .—....| 27,445 108 143 

1904 25.997 14 175 9 822 — Distribution of balance shown in account for 1905 „m.m! 43 066 142,208 

1905 121,145 17,095 4048 — — Distribution of balance will appear in account for 1906... E 170,158 

| 17 095 
Totals .. ... £11,018 | £13 870 £75 967 


£10,375 


The sum of £1,294 has also been paid to the city on account of damage to streets, 


tained out.of revenue, and the whole plant is working in every 
way as economically now as it did when it was first put down. 
There is no doubt that if work were being started in Edinburgh 
to-day instead of 11 years ago, with a certainty of the enormous 
demand of to-day instead of the quite uncertain and extremely 
small demand of 1895, and with the enlarged capacity of the 
dynamo makers of to-day, it would be natural to start with 
larger units of plant, which would have a certain advantage in 
economy of steam, and also a certain advantage in economy of 
space. It is equally certain, however, that such economical 
advantages as could be’ gained would be small, so small that 
their possible attainment would in no way whatever justify the 
Scrapping of any of the existing plant for replacement by larger 
or different machinery. This conclusion is emphasised by a 
comparison of the station costs in Hlinburgh with those 
anywhere else throughout the whole of the United Kingdom, 
even in the most modern stations, so far as they are working 
under anything like similar conditions. The continued economy 
and efficiency of the plant and mains is also shown in a very 
striking way by the figures for works costs, and for percentage 
of generated units which have been actually sold, shown in 
Table IT. ES : 

À large portion of the city which was originally supplied with 
alternating current is now supplied with continuous current, 
but the alternating-current plant remains as useful as before, 
being used always to supply current to outlying suburbs further 


and further away from the stations themselves as the general 
(continuous current) system of electric lighting all over the city 
extends, which is precisely the intention with which the plant 
was originally put down. 

As yet, it has not been necessary to reduce 
working pressure in any of the boilers. Such a reduction 
of pressure, when it takes place, may very speedily 
compel us to renew such boilers, even although they 
wil not be worn out, and these will probably form 
the first item of plant on which serious expense in renewals 
will have to be incurred. The total amount expended on boilers 
in both stations has been about £50,000, but some of this has 
been expenditure on boilers which are still. quite new. 

In regard to the engines and dynamos, ic has been already 
mentioned that they are working economically. The number 
of years fur which they can still be run will depend on the way. 
in which the cost of their maintenance increases as they grow 
older. They are not likely to become much less economical, 
but a time must come when they become so expensive in 
upkeep that it will be cheaper to renew them than to go on 
using them. . | 

The reserve fund has therefore to provide in the first instance 
for the renewals of boilers, which may quite possibly begin 
about five years hence. It has next to provide for renewals of 
the other station plant, for which a time can hardly be given. 


the original 


The report of 1899 took 20 years as a round figure, which might 
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represent the average tlme at which renewals of plant generally 
might have to commence, but it is quite possible that the oldest 
engines and dynamos may run more than 20 years from the time 
of their purchase (or nine years from now) before they have to 
be disused. 

The fund has also to serve as a stand-by in case of any serious 
failure in the insulation of the mains, as to the life of which, 
as mentioned above, there has as yet been no experience. 
While we have no reason to anticipate such a failure, it would 
be foolish to ignore tho fact that the insulating materials used 
are modern in their application and have not yet had the chance 
anywhere of showing their duration, so that their behaviour 
after 15 or 20 years is a matter of inference only, and not of 
experience, and that as to certain portions the insulation has 
already become a serious matter. 

The reserve fund has further to provide for the contingencies 
included generally under the word ‘‘antiquation.” By this is 
meant that, at some time which cannot, of course, be fixed 
beforehand or even guessed at, new inventions, new methods of 
generating electricity, improved methods of raising steam, and 
80 on, may be brought forward, and may prove themselves to be | 
such great improvements on the methods or machinery at present 
in use as practically to render these latter antiquated, and to 
compelled the Corporation to do away with them before they 
have been worn out, and to replace them by other machinery. 
If any such change occurred suddenly, and on a large scale, it 
would be necessary for the Corporation, in terms of their pro- 
visional order, to make up any deficit by a contribution from 
the rates, and this is no doubt a contingency which it is most 
desirable to avoid. In the nature of things we cannot suggest 
what these improvements in plant or methods may be, and, 
judging from the satisfactory results of present working, we 
cannot say that at present we are able to anticipate the occur- 
rence of such improvements. But in spite of this it would be 
unwise to take up any dogmatic attitude as to the impossibility 
of such improvements coming up. Over and over again it has 
happened in every industry that when production has seemed 
to be as perfect and as cheap as means could make it, a new 
aud quite unexpected invention or alteration has shown improve- 
ments to be possible which had not hitherto been dreamt of. 
It is, of course, impossible to provide by a reserve fund any 
such sum as should correspond to a wholesale renewal of the 
undertaking, but it appears right to consider that the fund 
should provide for the renewal of any particular section of the 
undertaking without drawing unduly on the income of any 
particular year. It was proposed by your Electricity Com- 
mittee in 1900 that application should be made to Parllament 
for powers to inerease the reserve fund under the provisional 
order beyond 10 per cent. of the total capital. This proposal, 
however, did not pass the Council, and nothing came of it. Any 
such increase, if thought desirable by the Council, would 
unquestionably be on the side of security, and in the existing 
prosperous condition of the undertaking as to revenue it would 
be very easy to raise the total amount of the reserve without 
any increase of the price of current, or even concurrently with 
a reduction of price, so long as the annual surplus was appro- 
priated to the reserve. Later on, when the price of current 
has been still further reduced (as it no doubt must be), and when 
possibly the price of coal is higher and the cost of maintenance 
increased, it may no longer be possible at all so easily to set 
aside any considerable sums for increase of the reserve. For 
the last two or three years coal has been very low in price, but 
an increase of only ls. per ton would mean over £2,000 per 
annum on the quantity used at present, and this quantity is, of 
course, becoming greater every year. 

We, therefore, have to express a hope that the Council may, 
out of the revenue of the undertaking, increase as soon as 
possible the reserve fund to its statutory limit, and thereafter 
keep it up to this limit ; and in view of the uncertainty as to 
the life of certain portions of the machinery and plant, and 
particularly as to the durability of the insulation of the mains, 
we have to express the very strong opinion that it would only 
be a reasonable measure of precaution for the Corporation to 
form a depreciation fund up to, say, 5 per cent. of the total 
capital expended as soon as possible after the reserve fund has 
reached its statutory limit. We have already pointed out that 
such an increase could be made now, and probably in the next 
following years without dificulty. How far it may be possible 
to do the same from five to ten years hence it is impossible to 
say. It cannot but be sound policy to treat your undertaking as 
it would be treated if it were being run as a private concern, and 
to take advantage of the present good years to make provision 
for years later on, when possibly the works may not be so 
prosperous—or, at any rate, the gross surplus not so large—as 
it is at present, and where the cost of fuel, and also the cost of 
renewals and maintenance, may be unavoidably greater. If it 
should turn out, fortunately, that you have not to draw largely 
on your reserves before the bulk of your borrowed capital is 
repaid, the Corporation as undertakers, and the public generally, 
will still obtain the full advantage of their policy in that the 
ultimate renewals can be largely carried out, as they become 
. Inevitable, from reserve, and without becoming a charge upon 


the rates, or the necessity of further borrowing, and, therefore, 
with a corresponding reduction of capital charges against revenue 
during the further continued working of the undertaking.— 


A. B. W. KENNEDY. 


Yours faithfully PIG A. NEWINGTON 
RA : 


(Signed) 


ooo 


TRADE NOTICES AND NOVELTIES. 


Jandus Are Lamps. 


Messrs. Drake and Gorham call our attention to two special 
arc lamps they have recently introduced. The first of these is 
the Jandus photographic are lamp, of which we give an illustra- 
tion herewith. This lamp is of the enclosed type, constructed 
to burn with a long arc, so that a highly actinic light is 
produced. The arc is also so placed with respect to the reflector 
and enclosing globe that an even and well-diffused light is 
obtained, such as is needed by photographers both for portraiture 
and for printing. Due also to the large proportion of actinic 
rays in the light, the lamp fora given effect does not produce 
the blinding glare of light which proves so objectionable to a 
Bitter. These lamps are standardised both for direct and 


| alternate current circuits. 


Jandus Photographic Arc Lamp. The ** Shurlock ” Seal, 

A much more important field awaits the second new lamp, 
which wil be known as the Jandas flame arc lamp. It has 
been apparent from the different articles which have been 
published on the subject, and the recent discussions at the 
Institution, that the flame lamp has come to the rescue of 
electric lighting just when it was needed in order to compete 
with the high-pressure gas systems, which are making so much 
headway. Any advance, therefore, in flame lamps will be a 
nal in the coffin of gas, and will be received with satis- 
faction by the trade. The Jandus Company have for some 
time been working on an improved form of mechanism 
for flame arc lamps, their object being simplicity. In the 
new lamp the carbons drop by gravity, and are supported by 
incombustible stops. This does away with the use of shunt 
coils and the trouble frequently associated with these coils and 
with types of feed involving the making and breaking of shunt 
circuits. The idea of the stops is not new, but previous 
attempts with platinum irldium and other costly materials have 
only met with partial success. The Jandus lamps which are 
now being put on the market are claimed to have overcome this 
dificult problem by an entirely satisfactory method, and at 
small cost. We understand that the lamps are being put on the 


| market in large quantities. 


The ‘‘Shurloeck” Seal. 


Messrs. Everett, Edgeumbe, and Co., Limited, have sent us a - 
sample of Wilson's patent seal which they have put on the. 
market for sealing electricity and gas meters, mail-bags, etc. - 
The name ‘‘ Shurlock " is well applicable to this device, which : 
we illustrate herewith. The general feature of the lock is that: 
it requires no key, and that little force is required to open it.- 
On the other hand, the sealing strip of copper through punched 
spaces in which the lock is closed prevents the lock being 
tampered with. This copper strip is supplied with numbers: 
embossed on it, and this forms an additional safeguard. This- 
strip is easily torn by an official when the lock has to be opened, 
This combined lock and seal is well worthy of the attention of 
central-station engineers. 
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LEGAL INTELLIGENCE. 


DUBLIN TELEPHONE CLAIM. 


Ia the High Court of Justice, Dublin, on the 13th inst., Mr, Justice 
Audrews and a special jury heard the cage of the National Telephone 
Co. v Stephen J. Brown and others, The plaintiffs claimed to 
recover from defendants a sum of £60. 11s, 1d., alleged to be due on 
foot of a guarantee dated March, 1901, by which the defendants and 
others, as alleged, guaranteed the company a yearly revenue of 
£111. 5s. on consideration of the company’s undertaking to establish 
a trunk service between Dublin and Naas. The defendants pleaded 
that the guarantee to be operative should have been signed by ten 
persons, which was not done, and also that the plaintiffs undertook 
to open a telephone exchange at the Ourragh, but that such was not 
opened. 

Evidence having been given in proof of the signatures of some of 
the defendants, and the testimony cf a canvasser in the employ- 
e of the company having been taken, (ho case for the plaintiffs 
elosed, 

Mr. CAMPBELL, counsel for defendants, dealt in detail with the 
negotiations for the establishment of the trunk wire which was 
propesed to Naas and the Ourragh Camp, and said that one of 
the provisions of the agreement was that there should be an exchange 
established at the Carragh Oamp. No such exchange was ever estab- 
lished, because the authorities would not allow the erection of the 
poles for the wires on the Ourragh ground, There was also the pro- 
vision that the defendants should not be liable under the guarantee 
until 10 persons had signed, Ia 1897 the Telephone Co. undertook 
to establish a trunk wire from Dublin to Naas, and they goba number 
of subscribers, That trunk wire was never erected, and from that day 
to this the company never sought to recover anything from the Naas 
people for the local exchange, The bargain was made in 1901, but the 
matter wss dropped because the company could not get the 10 guaran- 
tors, and 3t. was not revived till 1905, when the great motor race took 
place, and they thought they would derive a profit from it, Oaly for 
that race there would never, counsel said, have bsen a trunk wire 
either to the Curragh or to Nass, 

The Oourt then acjourned. 


THE CITY ELECTRICAL FRAUDS. 


In the Wandsworth County Oourt on Monday, Judge Russell heard 
an application in the bankruptcy of George Webber, William Leslie, 
and Alice Frances Cheesman, In November last Webber and Leslie 
were, at the Oentral Oriminal Oourt, sentenced to five years’ penal 
servitude and Cheesman to 12 months’ imprisonment in the second 
division for fraud for participation in the great City electrical frauds, 
There were three separate bankruptcies, and the application was to 
consolidate the assets, Webber was an ironmonger carrying on 
business at Putney, and Leslie was electrical engineer at a Fulham 
theatre, while Cheesman was in some way connected with Leslie, The 
creditors had been divided into two classes, The one class comprised 
Webber’s ordinary trade creditors, including his father, who proved 
for £1,400 money advanced to his son, and trade debts amounting to 
neariy £1,000; and the other consisted of defrauded creditors, about 
50 of whom had proved for £25,367, The defrauded creditors con- 
tended that they were entitled to prove in the bankruptcy of Webber, 
whose ais ts amounted to £1,247, because he was engaged in the 
fraud, Ia Leslie's case the assets consisted of the sum of £4,780. 
93, 5d, handed to the trustee by the Aberystwyth police, £480. 4a, 6d. 
value of goods found at a Putney garage, and £529. 13s, the amount 
realised by the sale of the convict’s j2wellery, The present application 
was that the estates should be consolidated, and that the defrauded 
creditors should be allowed to prove for dividend against al! three 
bankrupts. Judge Russell said it looked as if the whole subject 
might be dealt with as though there were only one bankrupt and one 
defaulter, He eventually granted the application for the consolidation 
of the assets, 


COMPANIES’ MEETINGS AND REPORTS 


LISBON ELECTRIC TRAMWAYS. 


fhe ordinary general meeting of the shareholders of the Lisbon 
Electric Tramways Limited was held in London on the 13th inst. 
under the presidency of Sir Charles Euan.Smith, chairman of the 
Company. 

In moving the adoption of the report and balance-sheet (copy of 
which appeared in our issue of the 8th inst.), the OHAIRMAN said: The 
resulta of our operations for the year just concluded have more than 
jastified our good expectations, and while we are in no sense stinting 
our expenditure to meet the demands of increased traffic in the matter 
of expansion, whenever such extensions are not only obviously required 
for the public convenience, but present fair prospects of adequate returns 
on the required capital, we are at the same time exercising the most rigid 
economy consistent with the perfect efficiency of the system, and our 
profits consequently show a very healthy development. We have added 
during the year about 54 miles of track, which is yielding fair returns, 
and we have before us farther extensions of the system, some of which 
have already been commenced. The time, however, has now come in 
which, in the opinion of your Board, further capital is required to meet 
the outlay already undertaken and to be undertaken, and for this 
purpose we propose the creation of an additional 250,000 ordinary 
shares, After reviewing statement of accounts, he announced the 
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payment of a dividend of B per cent, on the ordinary shares, and the 
carrying forward of a sum of $17,556. 

Mr. Lupwia BRIETMEYER seconded the motion for the adoption of 
the report, which was unanimously agreed to. 


KALGOORLIE ELECTRIC POWER AND LIGHTING. 


The seventh ordinary general meeting of the Kalgoorlie Electric 
Power and Lighting Corporation was held on Wednesday, the 13th 
inst, Mr, Roger W, Wallace, K.O., chairman of the Company, 
presiding. 

A summary of the report and balancs-sheet appeared in our issue 
last week, Ja moving its adoption, the OHAIRMAN announced that an 
arrangement had been come to with the tramway company, who would 
in future take power from the Kalgoorlie Electris Power and Light- 
ing Oorporation. The chairman spoke of the vast possibilities of 
Kalgoorlie, and of the permanency of its gold mines, He predicted 
that at no distant date there would be a railway from Kalgoorlie to 
the other States of Australia, and Kalgoorlie would be one of the 
centres—probably a commercial centre, Turning to the aczounts, he 
drew attention to the £33,000 first.mortgage 6 per cent. debentures, 
redeemable Feb. 12, 1907, at £102 per cent. He explained that pro- 
vision had already been made out of profit for the premium that they 
were paying on those debentures, and he hoped it would be an advan- 
tage to the shareholders if in connection with the redemption of those 
debentures some scheme was considered for paying them off and also 
clearing np the arrears of interest on the preference shares. In the 
course cf the next few months, he said, there would be prepared a 
scheme which would be submitted to the shareholders ia order to put 
this on & more favourable basis, Ia conclusion, he moved the follow- 
ing: ''That the directors’ report and accounts to Dec. 31, 1905, now 
submitted, be and they are hereby received and adopted, and that 
the payment of dividends in Ostober, 1905, aud April, 1906, be 
confirmed.” 

Mr, EDWARD Pops, vios-ohairman, seconded the resolution, which 
was carried unanimously. 


ANGLO-PORTUGUESE TELEPHONE. 


The nineteenth ordinary gere:al meeting of the Anglo-Portuguese 
Telephone Co. was held on the 8sh inst, Mr. Herbert Allen, the 
chairman of the Company, pre:iding. 

In moving the adoption of the report, the CHAIRMAN said in I905 
there was no interruption to the steady improvement which has marked 
the Oompany’s progress for some years pass. Tae gross revenue in the 
last half-dcz:in years has increased from £19,223 to £29,808, whilst 
the net profits in the same period have grown from £3,519 to £9,702, 
and but for an altered method of dealing with subscriptions paid in 
advance, the comparison would have been even more favourable than 
it appears on the surface, There is no reason why progress should be 
less marked in the future than it has been in the past, Oon- 
tinuing, the chairman said: Having got our finances on a thoroughly 
sound footing, we can now devote our undivided attention to 
the development of our business, for which there is still very wide 
scope, We are now establishing exchanges on the south side of the 
River Tagus, and from this hitherto untouched portion of our territory 
we ought to derive some remunerative business, The interim dividend 
paid in November last was equal t0334 percent. of the then issued capital ; 
it represented a sum of only £25,000, which was leas than half the 
amount of the reserve fund that had been built up out of profits in the 
previous 17 years. The net profits of the year 1905, after providing 
for debenture interest, and so forth, were £9,702, and briaging in 
certain balances, there was an available total of £14,958 Of this it 
is proposed to distributes amongst shareholders a sum of £4,500, being 
equal to 6 per cent on an issued capital of £75,000, whilst £5,000 is 
carried forward to reserve and £5,468 to the credit of the current year’s 
account. 

Mr. F. W, KERR seconded the motion, and it wa! carried 
unanimously, 


SOUTH STAFFORDSHIRE TRAMWAYS (LESSEE). 


The report of the South Staffordshire Tramways (Lessee) Co. for 
1905, presented to the meeting on the 14th inst., states that the 
total revenue for the year, after adding £345 brought forward, 
amounts to £40,515, and the exyenditure (including £11,357 rental 
of lines, £7,362 repairs and maintenance of track, aad payments to 
local authorities, and £1,688 interest upon debenture stock), amouuts 
to £41,433, leaving a net loss of £920. The local rates paid by the 
Oompany in the past year amount to £892. The position of the 
Company in its relations with the local authorities in the districts 
served by the Company was very fully explained in the last 
annual report to the shareholders, The directors do not con- 
sider it necessary, therefore, to do more than explain the 
further course of events during the past year. The strictest economy 
has been practised in all departments, and the directors anticipate 
that by reason of the satisfactory results of the electrification of the 
Wednesbury: Darlaston line, and of the new agreements with the local 
authorities, the present year will show a marked improvement in both 
gross receipts and net result, A scheme for the mutual insurance of 
the third-party risk has been entered into by the Company jointly 
with other associated companies of the British Electric Traction Co., 
and experience has shown tkat the arrangement is an improvement 
upon the method of insuring the risk hitherto adopted. Through the 
facilities afforded by the combined management of the lines by the 
Birmingham and Midland Tramways Joint Committee, a parcels and 
goods carrying business has been developed, Operations were com- 
menced on Nov, 1 last, and up to the present the service has met with 
success, and is much appreciated by the public, 
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NEW COMPANIES REGISTERED, 


Cape Town Consolidated Tramways (Registration of the 
New Company). —The Oape Town Consolidated Tramways and Land 
Co., Limited, was registered on the 6th inst, by Messrs, Ingle Holmes. 
Sons, and Pott, of Broad-street House, E.O., the capital being 
£500,000 in £1 shares. The olj-cts are to adopt an agreement 
between the Cape Town Oonsolidated Tramways and Land Co., Limited 
(incorporated in 1901), and 8. W. Jameson, its liquidator, of the 
firsb part, Messrs. Wernher Beit and Co. and Messrs, Emil Erlanger 
and Oo, of the second part, and the company of the third part, and 
to carry on in South Africa or elsewhere the business of tramway, 
railway, land, building, and property owners, financiers, electricians, 
engineers, etc. 

Liens Registered. 

British Power Co, Limited, Westminster, S.W.—Trust deed 
registered May 29, for securing £50,000 debenture stock. Trustees: 
A, T. Ashwell and W. M. Bell. Oharged on the whole of the under- 
taking and the assets, including the invesbments sureties, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Madrid.—The Public Works Department invite tenders for the 
electric lighting of Gibraleon, Tenders by June 30, 

Pontypridd.—Tenders are invited for extension of generating 
stations. Apply Borough Electrical Engineer, Tenders by June 18. 

Valencia,—The Provincial Government invite applications for the 
Visio us of the tramway from Valencia to Gaiporta, Tenders by 

ug. 7. 

Brussels.—The State Railways invite tenders for steam rails, 
Vignoles type, specification No. 98, Public adjudication June 27. 
Tenders by June 23, 


Wimbledon,—The Corporation electricity department invite tenders 
for 12 flame arc lamps and lamp columns. Apply to the Borough 
Electrical Engineer, Tenders by June 20, 

Stepney.—Tenders are invited for the supply and erection of arc 
lamps and cast-iron columns, brackets, switches, etc, Tenders by 
noon on June 18. Sse advertisement in last issue. 

Finchley.—Tenders are invited for the supply of feeders, distribut- 
ing mains, and other cables, network boxes, joint-boxes, eto, Tenders 
by 5 p.m. on June 18, See advertisement in last issue. 

Aberdare,—The Powell Daffryn Steam Ooal Oo, invite tenders for 
electrical fittings and general stores, Apply Shores Mansger, 
Aberaman Offices, near Aberdare. Tenders by June 18, 

Dartford.—The Urban District Council invite tenders for house 
service cable, fittings, meters, and accessories for the electric lighting 
department, Particulars from the Clerk, Tenders by June 19, 

Edinburgh.—The Oorporation invite tenders for the supply of lead- 
covered paper-insulated copper cables for electricity supply conductors 
for the year ending May 15, 1907. Tenders by June 25, See adver- 
tisement, | 

Ghent.—Tenders are invited for the electrical equipment of Olinic 
and Polyclinnic, Specification 10d. Apply to the Director of the 
Special School of Civil Engineering, 22, Rue Joseph Plateau. Tenders 
by June 20. 

Portsmouth,—Tho Town Council invite tenders for the supply of 
waver-softening plant, water storage tank, steam, feed, and exhaust 
piping, and sundry irenwork, Tenders by noon on June 27. See 
advertisement. 

Manchester.—The Corporation invite tenders for the supply of 
hard-drawn copper trolley wire. Tenders are to be addressed to the 
Ohairman of the Tramways Committee, 55, Piccadilly, Manchester, by 
10 a.m, on June 19, 

Stepney.—The Electricity Committee invite tenders for the supply 
during the year ending June 30, 1907, of (1) ampere-hour meters, (2) 
demand indicators, (3) arc lamp carbons. Tenders by noon on June 18 
See advertisement in last issue. 

Stoke-upon-Trent,—The Electricity Committee invite tenders for 
the supply and delivery of various piping. Specification and form of 
tender may be obtained from the Electricity Works, Stoke-npon- 
Trent, upon payment of a deposit of £2, 2a, Tenders by June 18. 

Sydney, N.S.W.-—The Postmister-General is open to receive offers 
for the delivery and erection of five sections of a common battery 
switchbca‘d and 500 subscribers’ telephones, Particulars can be 
obtained from the Electrical Engineer, G.P.O., Sydney, Melbourne, 
Brisbane, and Adelaide. Tenders by Oct. 24. 


Chorley (Lanos.), — The Corporation invite tenders for the erection 
of an electric light installation at their refuse destructor works, Stump- 
lane, Ohorley. Specification may be obtained on application to Mr. 
Oawin Hansom, electrical engineer, Albert-square, Fleetwood, on pay- 
ment of £1.1s. Tenders to Town Olerk before noon on June 18, 

Salford.—The Education Committee invite tenders for the supply 
of four direct-current motors to the Royal Technical Iastitute 
as follows—namely, one 40 b.b.p., two 15 b.h.p., and one 1 b.h.p. 
Specification and further particulars may be obtained upon application 
to the Director of Education, Chapel-street, Salford. Tenders by 
June 22. 

Manchester,—The E'eotricity Committee invite tenders for the 
supply of the following during 12 months ending June 30, 1907— 
viz. : (a) direct-current motors, (b) direct-current motor starters, (c) 
ampere-hour and watt-hour meters, (d) service cables, (e) fuse boxes, 
(f) bitumen, (g) box compound. Tendəs to the Qhairman of th 
Electricity Committee by noon on June 19, | 


Brynamman (Wales).—The Brynamman and District Electric 
Supply Co, invite tenders for electric street-lighting extensions, eto.,: 
from Brynamman to Gwaun-cae-Gurwen and Owmgorse, Plans may 
be seen at the office of the chairman, Mr, W, J. Williams; Ammanfryn 
House, Brynamman. Tenders to Mr, Evan W, Evans, secretary, 
Owmgarw-road, Upper Brynamman, R 8.0., by June 20. ! 

Radcliffe (Lanos.).—The Urban District Council invite tenders 
for the supply of the following materials—viz. : (1) granite setts ; (2) 
steel girder tramrails, fishplates, tiebars, bolts, nuts, points and 
crossings, and other special track work. Specifications and forms of 
tender may be obtained on application to Mr. W. L. Rothwell, 
engineer to the Council, on payment of £2. 2s., which will be refunded 
on receipt of a bona fide tender, Tenders to Mr. S. Mills, clerk, by 
June 16, 

Rotherham,—The Oorporation invite tenders for supply and 
delivery of cabie and meters according to their requirements between 
Aug. 1, 1906, and July 31, 1907, as follows : single valcanised bitumen 
(covered) cable of various sizss; electricity meters of sizis for 
maximum currents of 21, 5, 10, 25, and 50 amperes. The supply 
pressure is 250 and 460 volts continuous current, Further particulars 
can be obtained upon spplication to the Borough Electrical Engineer. 
Tenders to the Town Clerk by June 20. 

Erdington (Birmingham).—The Tramways Committee invite 
tenders for electrical equipment on the overhead trolley system of 
tramway No. 1 in their district (2 miles 2 furlongs 9'30 chains route. 
length), including poles and overhead line equipment. Oontractors 
desiring to submit tenders for the work should forward their names 
and addresses to one or other of the joint engineers, Mr. Robert Green, 
37, Waterloo.street, Birmingham, and Mr. H, H. Humphries, engineer 
to the Council, Council House, The Park, Erdington, together with a 
deposit of £5. 5s., which will be returned upon receipt of a bona fide 
tender and the return of all documents supplied to them. Tenders t» 
Mr. Herbert H. Humphries, engineer, Oouncil House, Erdington, 
Birmingham, by noon on June 27, 


RESULTS OF TENDERS. 


Wigan.—The tender of Glovers Limited, at £365, 153, has been 
accepted for the supply of cable, 

Japan,—H.I.M, Navy have placed an order for 100 opsn-type aze 
lamps with Johnson and Phillips. 

Oldham,—The Electricity Committee have acceplel the tender of 
Johnson and Phillips for the supply of motors, ete., for sale or hire 
for 12 months. 

Warrington,—The Electricity Committee have accepted the tender. 
of the British Thomson-Houston Co. for the supply of alternating- 
current motérs for the next 12 months. 

Wallasey.—The Urban District Oouncil have accepted the tender. 
of the British Thomson-Houston Co. for a 12 months’ supply of 
electricity meters, alternating-current, suitable for 100 and 200 volts, 

Bermondsey.—Tbe Borough Oouncil bave accepted the tender of 
J. Storey and Sons, Manchester, at £2,635, for the supplv and erection 
of (a) one condenser and cooling tower, etc. ; (b) arc lamp lowering gear, 

BeJfast,—Tho Tramways and Electricity Committee have accepted: 
the tender-of Johnson and Phillips for battery, booster, and switch. 
gear, and Combe-Barbour have placed with the same firm an order for: 
a 400-kw. dynamo for the city of Belfast. | 

Gravesend, —The Corporation have accepted the tender of Siemens 


. Bros. and Oo, for a switchboard at £360, with £25 extra for a Groves 


test panel; the tender of the Mirrlees-Watson Co. for condersing: 
plant at £746, with £98 for feed heater and £42 extra for welded 
pipes; and the tender of the Chloride Electrical Storage Oo. for the 
Hightield automatic reversible booster for the sum of £521, 4s, 
Bedford.—The following firms have tendered for the supply of 
cables: Siemens Bros. and Oo, (recommended for acceptance), U.ion: 
Cable Oo., Lahmeyer Electrical Oo., St, Helen’s Oatle and Rubber 
Oo., Western Electric Co,, W. T. Glover and Qo., Johnson ‘and 
Phillips, British Insulated and Helsby Cables, W. T. Honley’s Tele- 
graph Works Co., Callender's Cable and Oonstruction Co., London: 
Electric Wire Co. 
B.T.H. Equipments. —Tho British Thomson-Houston Oo., Rugby, 
have receivea the following orders fo: electrical tramway equipments, 
cars, ete, : Lanarkshire Tramways Co,, six double-deck cars; Stock- 
port Oorporation, five ditto ; Colne and Trawden Light Railways, 
two ditto; Pontypridd Urtan District Council, eight ditto bogie 
cars with G.E, 58 four-turn equipments and B.T.H. magnetic track 
brakes ; Dublin and Lucan Electric Railway, one electric locomotive, 


BUSINESS NOTES. 


TRACTION. 


Tunis (Algeria),—The inhabitants of Sokra have petitioned for th 
construction of an electris tramway. 

Rhondda,—An agreement has been satisfactorily completed between 
the Ocuncil and the Rhondda Tramways, 

Penarth.—At the next meeting of the Oouncil a motion will be 
brought forward in favour of running electric cars between Penarth 
and Cardiff, | 

Great Yarmouth,—Profits from the municipal tramways and 
electric light amounting to £1,600 have been applied to the relief of 
Great Yarmouth rates. 

Coatbridge,—A boy was knocked down last Saturdiy night by a 
tramway car, He was swung round and fell upon one of the rails, a 
wheel of the car passing over his left hand, | i 
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Woolwich,—The introduction of '' halfpenny " dinner cars, whereby | present system of horse traction purchased by the Belgian company, 
children carrying their parent’s mid-day meal are permitted to ride for | which is to be electrified, will be about 55 miles, It is expected that 
one halfpenny, has proved a very popular innovation. the first section of the electric system will be working by the month 

Sunderland.—The new line extending over the Hetton Station | of July next. The materials for this work are being supplied from 
Bridge to Ellmore.road, about one mile in length, has been completed, | the Uaited States, Belgium, and the United Kingdom ; the electric 
and on Saturday last a trial car was run between the two points, plant and steel poles from the United States ; rails from Belgivm ; 

Middlesbrough,—The town clerk has been instructed to take steps and the boilers and Samp appliances from the United Kingdom, The 
to bring to an issue the inquiry of the Light Railway Commissioners work is already well in hand. . 
respectiog the scheme for a light railway between Middlesbrough and Newport, —The tramways undertaking during the pasb year has 
West Hartlepool, with a transporter bridge a3roas the River Tees. been carried on with very satiafactory results, The total receipts for 

South Shields,—Another section of the electric tramways at | the Year ending March 51, 1906, were £51,244, and the gross profit 
South Shields is complete, and is awaiting the Board of Trade £10,000. After paying £6,272 interest on loans and £2,015 sinking 
inspection, The Town Council have decided to spend £10,790 in fand (less credits), the surplus for the year is eben setae ar 
extending the electric tramway system to the extreme boundary of D receipts MEN iia ed in ET. pro ae p^ 970 us 
the borough. | or interest on loans and sinking fund amounted to £7,976, s 

Burton-Ashby,—Major Pringle conducted an inspection on behalf leaving mu e ond v Mermaid add het S pras 
A hi Lion Louer rie Mri code aa = viden surplus be appropriated to that fund, the remainder to be used towards 
Anoy 38 y ve J vo ay reducing the balance against the undertaking, 
is now completed, with the exception of some final attention to the . . 
granite setta, Colchester, —The Tramways Committee of the Town Oouncil report 

Thornaby-on-Tees,—Sir Olifton Robinson, managing director of | 2 deficit of £555 on e y f 12 mro The 2e ub E 
the Imperial Tramways Oo., has promised that he will shortly discuss have ia run ab a loss o d 15s. n À 88 ay, E di 1 ii oa WORS 
personally with the Town Oouncil the question of duplicating the The total receipts amounted to £10,588, and the working dino 
present single line on the Tees-side system between Thornaby and £8,494, which left a balance on the revenue account of £2,394, Adding 
Middlesbrough, j to that £614, the amount remitted on price of curreut last year, the 


| eee ae t stocd at £2,871, but deducting interest on loans, 
Poole.—The town clerk has been instructed to apply to the Local anes aom ha ery : ae 
Government Board for authority to issue Poole Oorporation stock to Coe RI. v m m M 
raise the sum of £130,782 in respect of the purchase money and costs | of £509, 138, 43, Charging this account with redemption of loans, 
relating to ies donde 2 the P es and District Light Railway and | 91 578 there appeared a deficiency of £532. 14s, 11d., which repre- 
baie T. D E nd 1 of the Town O lh sented the total deficiency since July 28, 1904, During that time the 
nburgh,—The Tramway Oommittee e ouncil have 


decided to recommend the Council to appoint a deputation of seven to pisei dod eiii d the tr dertakine fo 
inspect the working of electric tramways in five or six English towns, icis E EUR E an bs wio 095 away 126.2 16 E Ee 
It is intended to inspect various systems of electric traction—overhead, the year ended Mare AMOUNTE UO 420,070, 88 BgSIDSU 20, OE Ue 
: Mecum ; corresponding period last year. The sinking fund and interest charges 
conduit, and surface contact—in operation. : ! : í iu 
York,—A special Tramway Committee has been appointed to con- | M ae a ela E Pat tue daily a Ec 
sidor any questions arising out of the contemplated Puriee of the | with whioh the yoat was stated and leaves a balance in and of £351 
At present the city is served by an antiquated horse-car service, but es to low ug EE ? Sdn ins NODE "March Z1. “1905 ar 
A Come he year, as against those for the year ending March 31, : Tra 
ae a at ee a Beat geet Dy Sraing DA oh One expenses per car mile, 1905, 2'72 (1906, 2:657) ; general expenses ner 
Derby t The Whitsuntide sinis of the trams (Sunday to LOW EO EN odd sd '961 (2096) ur 6-408 
um Jun f E . (1: : power expenses per car mile, l' '096)—total, 6° 
amy pL bir rere epe eec Loa pere rr de epar 
j . ed : maintenance charges, which have gone up from o £2,001. 
au Rcs dais dried m ~~ at xir aui ipt Ps Ad alt The passenger receipts have increased, the total being £11,896, or 
fon flo iios Groen ail i be ad aka ur ab week the Lares to and. | 10:165 per car mile, as against £16,599, or 9 876d, per car mile. 
| ' : : : Margate,—The town clerk of Wakefield having asked whether the 
deve GIU. Dun ELT ve xx uita edid E, bue Council were prepared to contribute on the basis of a pro rato payment 
ways in Athens and Piræus. The negotiations in the matter between ade ee a ve p Ww ng a cd FE nda or 7 eran 
f : ourb in the case of the Corporation of Wakefield v. Wakefield an 
rar Wa n dar ma ek E Qui c e District Light Railway Co. that light railways laid along publie 
1 ded and the contract wili hecsianed n few daye thoroughfares are liable to be rated to the district rate at one-fourth 
renee : 8 i LONE only of the assessment, such contribution to be fixed according to the 
E nee b ud ae Len uen UP ae assessable valae of the light railways in the various districts whose 
mibtee o | aib w ve e fo otice e 


i Councila contribute as aforesaid, it was agreed by the Council at 
tramways company to purchase the Alexandra-road section to the | their meeting on Wednesday to convene a conference between the 
docks, The total cost of construction of the new tramways by 


: A Ramsgate, Margate, Broadstairs, and St. Peter's Councils to consider 
the Oorporation, and upon which the rental to the tramways company | the matter, It was explained to the Margate Council by the chairman 
is to be fixed, was reported at the same meeting to be £108,563. 


of their Finance Committee that the decision as it now stood affected 
Newcastle-on-Tyne,—A special sub-committee of the Tramways | that borough to some extent financially. The total rateable value of 
Committee has been inquiring into a list of grievances submitted by 


the Isle of Thanet tramways in the borough was £479, of which about 
the Corporation tramway employés. Some minor requests have been £125 related to buildings and £554 to lines. Last year the amount 
granted, Inquiry is to te made into alleged arbitrary dealing with | received was £63, 8s. 6d. If the decision of the High Courts was not 
men by some of the depôt clerks, and into the suggested insufficiency | appealed against and reversed, the loss to the borough would be some- 
of the staff at the Haymarket depot and inconvenience caused to men 


thing like £47, 11s. 4d. a year. 
drawa from Byker and Wingrove depots. | . Lancaster,—The Town Council held a special meeting on Monday 
Adelaide (N.S.W.).—A definite stage has been reached in the | to discuss the tramway policy. The minutes of a special sub-com- 
tramway complications, and there is every likelihood of the present | mittee recommended the Council to empower the Tramways Committee 
obsolete system of horse trams soon being supplanted by a system of 


. to open negotiations with one or more responsible parties, agreeing on 
electric trams, The Premier of the colony has promised to try to | conditions to their acquiring the undertaking of the Lancaster and 
gecure the approval of the Legislature in the next session for a Bill to 


District Tramway Co. from Lancaster to Morecambe; but the com- 
provide for the control of the system in the future, and then to push 


mittee also recommended ''that the offer of Messrs, Kershaw and Oo., 
on with the electrification as speedily as possible, The present idea of | of Birmingham, to lease the tramways in the borough be not enter- 
the Ministry is to suggest municipalisation. 


tained.” The negotiations with the Lancaster and District Tramway 
. Chichester (Sussex) —Proposals will come before the Uhichester 


Oo., owning the horse traction system to Morecambe, having failed, 
City Council, at their meeting to-day (the 15:h), for erecting wharves | the committee proposed to afford an opportunity for reopening the 
at the little yachting resort of Itchenor, in the estuary of Chichester | 2¢8°tiations for the electrification of the line, giving those who were 
Harbour, with a view to transforming it into a trading port. The | Prepared to do this powers to run into the borough upon certain con- 
Duke of Richmond is the ground landlord, and the city of Chichester ditions which would enable them to run their Corporation cars to 
claims rights to wharf dues under an Act of James I, Obcher parties 


.Skerton, a mile on the road to Morecambe. An amendment to the 
interested in the scheme are the Selsey Tramway Co., whose lines run | ‘ect that the Council be recommended to empower the Tramways 
within a few miles of the proposed port, and the L. B. and 8,0, Rail- 


: Oommittee to instruct an expert to report as to the desirability or 
way Oo., who are the largest freight carriers of the district. ' otherwise of the Corporation acquiring the undertaking of the Lancaster 
Longton (Staffs).—The.town clerk reported at a Oouncil meeting | 


and District Tramway Co. was defeated, and the minutes eventually 
: $ passed. | 

held lass week that he had attended the meeting of representatives of. , m T 

local. authorities with reference to the rating of light railways, Praag yore Bon Of iremos, sud Licht Euler n m P 

when it was decided that, sutject to support of local authorit'es | eek in Elinbu'gh, Mr. H. Egland, of Wakefield, the retiring pre- 

generally, the case be carried to appeal, and, if necessary, to the i , 

House of Lords, The cost of this is to be apportioned amongst the 


sident, delivered an address in which he asserted the superiority of the 
local authorities consenting to contribute, pro vata, according to the 


overhead trolley over the conduit, surface-contact, and cable systems 

| : : : : : P .| for economy in first cost or subsequent maintenance and repairs, He 

assessable value of the light railways in their various districts, and thought that even Edinburgh, with its beauty, would not have been 

aed Popa ion ie au Pe be t toe 6d. e General | less beautifal had the overhead system been preferred to the cable, 

MED SONORAN AR a P pere Regarding motor omnibuses, his opinion was that the unreliability, 

Rosario (Argentine),—A Belgian company has secured the con- | noise, discomfort, and cost of operation ab present effectually barred 
cession which was tendered for by the Rosario Municipality for the 
construction of electric tramways, The length of line, including the 


them from competition with tramways; but the future held many 
possibilities, On the question of transfer tickets, he said that cross-, 
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town traffic, or any traffic that brought grist to the mill, must be 


cultivated, but it was inadvisable to attempt to work a system of 
transfers, and in so doing provide passengers with an easy means of 


defrauding the tramway owners, and also give their employ és unlimited 
scope for pecnlation. Oalculatirg, dishonest, and thoughtless pas- 
sengers did use brans'ers contrary to the regulations and contrived to 
get vwo rides for the price of one. After Mr. J. E. Pitcairn (Elin- 
bu: gh) had been elected president, with Mr. A. R. Fearnley (Sheffield) 
as vice-president, some discussion ensued on Mr. England's criticiem of 
transfer tickets. M- O. W, Shepherd (Edinburgh) and Mr. H. L. 
White (Grims' y) and Mr. H. M zl-y (Burnley) expressed approval of 


transfer tickets, Mr, Moz!ey sayirg he was very much astonished to 


hear any tramway manager say that it was impossible to devise a 
system of transfer tickets which could be adopted with every con. 


fidence, Mr. Coutts (Paisley) agreed with Mr. England that the abuses. 


were numerous, 


Burslem —The Board of Trade have forwarded to the Highways 


Committee a copy of the report of Colonel Druitt on hia recent inspec- 
tion of bhe tramways, The inspector reported that in Burslem the 
Corporation complained of the upkeep of the track and setts alongside, 
especially at the points ; also of the noise of ihe cars, that the cars 


were antiquated, and that the general service was not what the district 
had a right to expect from a company which had a monopoly of 


supplying electric transport in it, The track was reconstructed in 
1888 with girder rails weighing 871b, to the yard on concrete founda- 
tion and paved with setts. With the exception of a certain length 
of doubling in Fenton and Hanley, relaid with new rails, the track 
was single with passing loops and owing to the lightness of the rails, 
now worn down to 8llb, or 82lb. per yard, and the large traffic, as well 
as the heavy mineral cart traffic in the streets, the condition of the 
track was unsatisfactory. No amountof repair would make the track 
really satisfactory, and the company should, he considered, seriously 
reconsider the reconstruction of the whole length of those tramways. 
In his letter to the Board, the tramway company’s solicitor atated 
that the repairs to the track were being pushed on as rapidly as 
possible, The company were considering the question of reconstruct- 
ing the lines, but they felt that in view of the excessive cost they 
could not contemplate the immediate entire reconstruction with heavier 
rails as suggested by Oolonel Druitt. They agreed that it was very 
advisable that the lines should be doubled wherever possible, and they 
had done their best to secure permission for doubling, but they had 
had great difficulty in obtaining the necessary consents of the local 


authorities concerned, except upon terms which were so prohibitive as 
to entirely preclude the company from undertaking the work. The 


company had récently purchased a number of new cars, and had decided 
to reconstruct a number of the older ones, which they anticipated 
would improve the service, 
Nottingham.—The manager of the tramways, Mr, John Aldworth, 
in the course of his report on the working of the undertaking presented 
to the Town Council, says that the average daily number of cara pass- 
ing through the 3reat Market-place was 1 878, whilst on Saturdays and 
holidays the number was 2,182, or an average of 128 per hour, 
Twenty cars had been fitted with new lifeguards of an improved and 
more serviceable type, which had proved very eff:otive in service, The 
result of changing the original motors of the first 25 cara for others of 
& stronger and improved design had been very satisfactory, An 
emergency breakdown wagon had been built and equipped with the 
necessary tools and appliances for the better dealing with disabled cars 
or other vehicles broken down on the track. The cost of the car 
covers, lifeguards, and emergency wagon, amounting to £950, was 
included in the year’s working experses. Included in the working 
expenses also was the sum of £26,198 3s. 6d. paid to other 
committees of the Oorporation, and £7,234. 10s. in local rates. 
The passengers carried numbered 28,833,308, an 
1,515,108, and the cars ran 2,616,26C$ miles, or an increase 
of 66,9702 miles over the previous year, The total receipts 
averaged 11'90d. per mile,  sgainst 11°89d. last year. 
Owing to the lengthening of a number of stages, and the larger 


number of passengers availing themselves of the cheap workmen's: 
fares, the average fare per passenger had dropped. from 1:08d. 


last year to 1'05d. Had the average fare remained the same, 
the receipts would have been over £2,100 more. The average 
fare paid per passenger at the time the undertaking was 
taken over by the Oorporation was 1'31d, Owing again to the 
lengthening of the stages, the 1d, passengers increased by 1,412,297, 
or 5'85 per cent, over the previous year; whilst there was a decrease 
of 452,555, or 25 83 per cent., of 2d. passengers, and 28,924, or 
10:18 per cent,, of 3d, passengers, The number of workmen’s tickets 


issued increased by 364,273, equal to 25°19 per cent.; 337,201 - 


passengers availed themselves of the return workmen’s tickets, 
enabling them to make the return journey at the reduced fare; 
129 special cars were engaged for the conveyance of school and other 
parties, the number of passengers carried being 11,678. The con- 
sumption of electrical enérgy for traction, lighting (not including arc 
lamps along the route), works machinery, and permanent-way repairs 
was 4,097,052 units metered at the power stations, equal to 1*55 unita 
per car mile, compared with 3,895 521 units or 152 units per mile 
during the previous year, Taois was supplied at 14d. per unit, 


LIGHTING AND GENERAL. 


Euston.— Euston Station is now lighted entirely by electricity, 

Farnworth,—The Urban District Oouncil are about to spend some 
thousands of pounds for electric lighting purposes, 

Walkden, — Messrs, Meadows, of Stockport, are respectively 
hurrying on the erection of an electricity generating station, 

Crewo,—The Town Oouncil Electricity Committee report that the 
electric lighting works have made a profit for the year of £723, 12s, 5d, 


over ihe corresponding month of last year. 


increase of 


Maesteg.—The South Wales Electric Power Distribution Oo. are 
circularising the district inquiring whether the residents are prepared 
to take electricity. ^ f 

Broughty.—The amount of electric current generated by the Town 
Oouncil during May was 5.052 units, being an increase of 1,225 units. 

Swinton.—4A big electric tramcar shed is being built here, and it is 
understood that a powerful electric company propose erecting in the 


near future a generating station in the district, 


West Hartlepool —The Electric Lighting Committee of the Town 


Council have authorised the electrical engineer to purchase an air 


aaa for cleaning the dynamos and switchboard, at a cost of. 
. 10s. Ea 
Change of Title,—Messrs, J. Moores and Oo. inform us of an 


altera-ion in the name and address of their firm from Moores, Farrell, 
and Oo., Mynshulls House, 


Victoria-street, to J. Mores and Oo., 
57, Blackfriars-street, - 

Partnorship.—According to the London Gazette, the partnership 
between L. Stullybrass and L. S. Aldridge, Garryiag on business as 
electrical engineers at Bariy-street, Wolverhampton, under the style 
of the District Electric Co,, nas bean dissolved by mutual consent. 


Chesterfield —The new sub.station for supplying current for 


lighting at 240 volts off the traction fesders ia now regularly at work, 


and under the control of the Tirrill regulator the pressure is kept 
absolutely steady. This is interesting as the first installation of this 
particular kind in this country. | 


_ Liquidation, —The London Gazette announces that a general meet- 
ing ot the South Lancashire Electric Traction and Power Oo, , Limited, 
will be held at 24, North John-street, Liverpool, on July 9, for the 
purpose of having the liquidator’s accounts, showing the manner in 
which the winding-up has been conducted and the property disposed of, 


Brighton.—Brighton Oorporation has expended £695,000 on its . 
electric works, and it was expected that the profits would yield a 
surplus for the reduction of the heavy ratss, The accounts of tke last 
year’s electric trading, however, show that the income was £91,300, 
par the expenditure amounted to £92,200, leaving a deficit of- 

Arbroath.—The negotiations between Arbroath Town Council and- 
Mr. George Balfour, electrical engineer, Lopdon, who proposes to apply 
for a provisional order for the supply of eleotrió light and power 
within the burgh, are proceeding satisfactorily; and thé: agreement 
id the parties has been approved: by ‘thé Town Coaneil and 
signed, eee | es 

Ipswich.—The Electric Supply and Trains. Oommittee, in: ` 
response to several requests from residents in, the town, have decided 
to establish an installation department in connection with the electric 
supply undertaking. The chief engineer will be glad to receive price 
lists of apparatus and fittings from those firms who have not already 
sent them, E A i 3 

Isolated Generating Plants,—Messrs, Wallington, J ones, and 
Oo., of 13, Crutched Friars, London, E.O., are now making a 
speciality of complete isolated generating p'anta for light and power, 
and have appointed Mr. Leonard Stallyorass, late of the . District 
Electric Oo., Wolverhampton, to be manager of their electrical 
department, : l i 

Bermondsey.—The Electricity Committee of the Borough Council | 
ab their last meeting had a successful report to present with respect to 
the electric light undertaking, The total result was that on the 
revenue account there was a gross profit of £7,906, The report was" 
adopted, and it was agreed to reduce the price for street-lighting from 
dd. per unit to 24d. | 

Burslem,—At the last meeting of the Corporation Electric Lighting 
Committee the electrical engineer reported that there were now 5,318 
8.c.p. lamps in use, exclusive of street-lighting, compared with 5,118 
in March, In April; 15,982 units of current had been generated, com- l 
pared with 20,055 in March, The committee decided to reduce the 
charge for meters from 2s, 6d, to 1s, per quarter, 


Lillooah —Sanction has formally been accorded to the provision of 
additional plant for the power-house and installation of electric lights 
and fans in the general offices and staff quarters of the carriage and 
wagon department and in the running-rooms and foreman’s offices of 
the locomotive department at Lillooah at a cost of nearly a lakh of 
rupees, debitable to the Budget grant for capital works for the current 
financial year, ' 

Robertson Athletic Club,—On Whit Tuesday the employés of 
the Robertson Electric Lamps Limited, from Brook Green, Hammer- - 
smith, held their first sports on their new and spacious ground at Old 
Oak-road, Shepherd's Bush, which is the gift of the firm, There was 
a large attendance to witness the sports, and a very enjoyable day 
was brought to a close by the prizes being presented by the works | 
manager, Mr. CO. Wilson. 


Middlesbrough. — Át the lasb meeting of the Middlesbrough 
Electric L ghtug Oommittee the engineer reported that the 102 000 
units sola Isst month had produced a revenue of £1052 againsta . 
sale of 78,000 units in May last year, producing £936 The cost of 
prodoction had been £601, or 1:41d.. per uvit, compared with £474, 
or 1 451. per unit, a year ago, leaving a profit for the month, exclusive 
of interest and redemption, of £451. um. (| i 


Pending Special Settlements.—The following list shows the 
date of forthcoming special settlements on the Stock Exchange : 
June 13, Oalcutta Electric Supply Oorporaiion's further issue of | 
20,000 shares of £5 each, £1 paid, Nos. 80,001 to 100,000, and : 
Marconi's Wireless Telegraph farther issue of 5 000 shares of £1 each, 
fally paid, Nos, 251,128 to 256,127, and 128,063 shares of £1 each, 
los, paid, Nog, 256,128 to 384,190, TEM SC P 
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Colchester.—The following particulars are abstracted from the 
engineer's report: Output of electricity (lighting) in units during 
April, 42.888, sgainst 41 599 in 1905 and 25,565 in 1904; ditto 
(traction) 43 081, against 54,517 in 1905; ditto (used iu generating 
station) 9 447; number cf consumers at end of April, 904, aga‘nst 
686 in 1905 and 447 in 1904 ; total nr mber of 8.o. p. lamys connected, 
37,127, against 43,040 in 1905 and 24 917 in 1904. 

Nelson, —The electrical engineer's report to the Town Council for 
the past month showed that the total number of units generated was 
71,791. The town clerk has reported that several conferences nf local 
authorities had been held with respect. to the Lancashire Electric 
Power Bill, and that a clause satisfactory to the local authorities had 
been inserted in such Bill, and that he had therefore withdrawn the 
petition against the Bill presented by the Corporation. 

Auctioneers’ Institute,—The Electrical Engineering and Main- 
tenance Oo. have recently carried out a large electric light installa. 
tion for this institute in their new premises ab 34, Russell-square, 
London. Screwed tubing has been used for enclosing the cables and 
wires, and the fittings, which have been specially made and are of the 
most artistic design, consist of wrought iron throughout, An automatic 
system of intercommunication telephones has been installed between 
the various rooms and departments of the building. | 

Iquitos (Peru) —The British Consul reports that a private com- 
pany has started the electric lighting of the town, and installations 
have been fixed in most of the important streets. All the plant has 
been imported from the United States of America, Wireless tele- 
graphy is being put up in the River Pachieta, one of the ¢filuents of 
the River Ucayali, the central station being at Puerto Bermudez, by 
which it is intended to bring Iquitos int» direct communication with 
Lima. The work is being done through the agency of a German 
company, 

Epsom —The electrical engineer has submitted to the Lighting 
Committee three schemes for the proposed extensions at the generating 
station at a cost respectively of £3,445, £2,745, and £3,145, After 
due consideration, the committee has recommended the adoption of 
the scheme at the estimated cost of £3,145, comprising a 300-kw. 
steam dynamo, a water-tube boiler, and induced-draught apparatus, 
The Ocuncil adopted the recommendation and instructed the resident 
engineer to prepare the necessary plans, etc., for the approval of the 
committee, : | 

Malling.—The district experienced the full brunt of the recent 
thunderstorm, and considerable alarm was occasioned by the lightning 
fasing the telephone wires leading into a suite of offices, bursting the 
adjoining gas-pipe. and setting slight to the gas, which instantly filled 
three offices with flames, and did considerable damage before the con- 
flagration was extinguished by the turning off of the gas at the meter, 
Had the casualty occurred in the night, the consequences must 
inevitably have been serious, A telegraph pole was struck at Malling 
Station, and a tree near Aylesford Church. 

Belfast.—The Oorporation lighting department during the year 
ending March 31 last shows a total revenue for the year of £37,458. 
The revenue on energy sold for lighting and power purposes and motor 
rent amounted to £30,793, representing an increase of 9 per cent. on 
the previous year, the average price obtained being 28754. The cost 
of production had been reduced to 0'918d. per unit, against 1'18d. 
per unit for the previous year. The gross profit, as shown in the 
city accountant’s returns, amounts to £20,225, After providing for 
interest and sinking fund charges, the net profit is £6,691. 


Hove,—The Lighting Committee of the Hove Town Council have 
had under their consideration the advisability of giving notice to the 
Brighton Corporation, under clause & of the agreement, to pay for the 
current supplied by them in bulk at the alternative rate of 51, and 
ld., instead of the present charge of 44d, and 14d., and, after con- 
sidering a report showing that by adopting this method a saving 
would be effected, they resolved that the Council be recommended to 
give notice to the B ighton Corporation that they propose to exercise 
the option given them, so that on and after Jan. 1, 1907, the charges 
for electric current supplied in bulk be made at the alternative rate of 
2: per unit for the first hour of maximum demand and 1d. per unit 
after, 


Block Telegraph System.—The directors of the Furness Railway 
have just entered into a contract with Messrs. J. D, Saunders and Co , 
of Westminster and Cardiff, for the complete equipment of their lines, 
amounting to over 180 miles, with Tyer's patent three-pcsition block 
instruments, This system is the most up-to-date arrangement for 
working traffic, and possesses the great advantege, both as regards first 
cost and maintenance, of performivg the same work with only one wire 
as others which necessitate the nse of three wires, Messrs. J. B. 
Saunders and Oo. are also now fitting up the Nidd Valley Railway 
with electric train tablet and telephone systems, as well as with the 
whole of the mechanical signals, to meet the Board of Trade require- 
ments, The latter contract is being carried out for the Bradford 
Corporation, | : 

Yarmouth.—The income from the Corporation electricity under- 
taking for the past year was £17,527, as against £15,196 in the year 
preceding, 
leaving a gross profit of £8900, compared with £6,770. Interest, 
income tax, sinking fund, and rebate absorbed £5,546, sgainst 
£5,419, making the net profit £5 555, against £1,350, Adding on 
the balances broupht down there is a disposable surplus of £4 804, 
against £3,022. The Electricity Committee have recommended that 
£1,200 be voted to the relief of the rates, and £1,500 carried t» 
reserve fund, to be available as working capital or for emergency pur- 
poses. A 5 per cent, disccunt has been granted to customers who pay 
their accounts within certain periods, 

Limerick, — At the last meeting of the Corporation the Mayor referred 
to the working of the electric lighting at length. He said, having 
heard unsatisfactory reports about its working, he took the trouble to 


The total works costs were £8,562, against £8,.401,. 


go minutely into the question himself, and was agreeably surprised at 
the state of thivgs as they existed, as were the members of the com- 
mittee. For the first couple of years the undertskiug did not pay, 
but now, in order to meet the requirements of consumers, it was neces- 
sary to increase the power, and for that reason the committee had 
recommended the borrowing of £4,000 to put in a new engine. Notice 
of mation was handed in by the High Sheriff to apply for a loan of 
£5,000 to provide a new engine and the necessary appliances at the 
power station, and for other purposes, 


Turbo-Alternators,—The alternator selected by the Leeds Oor- 
poration to be coupled to the Willans turbine is of Dick-Kerr’s manu- 
facture, The success which this firm has achieved in the design of. 
high-speed alternators suitable for coupling to turbines is evinced 
by the fact that they have supplied or have under construction 
machines for the following authorities: Glasgow Oorporation, four 
3 000-kw. sets; South Metropolitan Electric Supply Co., two 1,500-kw. 
sets; Leeds Corporation, one 3 000-kw. set; Lancs, and Yorks Rail. 
way, one à 000-kw. set; Islington Borough Council, one 1,500-kw. 
set; Metropolitan Electric Supply Oo., one 5,000.kw. seb; Bristol 
Oorporation, two 1,000-kw. sets; Midland Electric Power Oo., two 
1,500-kw. sets; Drake and Gorham, one 750-kw, set.; West Ham 
Borough Council, one 1,500-kw. set. | 


Nottingham,—From the annual report of the Nottingham Elec- 
tricity Ocmmittee we notice that the total horse-power installed at the 
three generating stations is now as follows: Talbot-street station, 
8,925 h.p.; St, Ann’s power station, 5,600 h.p.; Easteroft, 720 h.p.— 
making a total of 15,245 h.p. There have been 57 extensions to the 
distributing mains during the year, amounting to 271 miles, making a 
total mileage of 52:52, The number of units sold during the year for 
various purposes was a3 follows: for lighting, 5,670,550; power, 
1,284,956 ; tramway traction, 4,097,052—making a total of 9,052, 562 
units, or an increase of 582,641 units, The total revenue for the year 
was £80,247, lls, 1d., the expenditure £38,569, 17s, 6d. Of the 
balance £3,514, 3s, 8d. is carried to the reserve fund, and £10,000 
placed in aid of the general district rate for 1906-7. 


Fire Brigade Tournament,—The eighth annual competition of 
the London Private Fire B:igade Association took place on Saturday 
last at the Orystal Palace in the great cycle track, in the presence of 
a large crowd. Ont of a total of 38 brigades 31 competed, including 
brigades from Rugby, Leicester, Warrington, and other provincial 
towns. The result of the contest was that the Robertson Electric 
Limps Limited for the second time took the Marshall Ohampion- 
ship Cup. Out of a total of six events the Robertson brigade was 
successful in obtaining three first prizes, one second priz», one fourth 
prize, and one fifth prize; and, in addition to the championship cup. 
they became winners of the Hitchcock Shield for the two-men hydrant 
drill The aggregate time taken by the Robertson brigade in the 
whole six drills was 2204 seconds, which easily established a record for 
any previous tournament, 


Fareham (Isle of Wight).— At the last meeting of the Urban 


. District Courcil the Lighting Committee presented a report as to the 


necessity for an increase of plant at the electric light station, and said 
that, having regard to the present output and the increasing demand 
for current, the provision of additiona: plant was necessary. Ib was 
reported that the question of increasing the motive power had been 
deferred, but that a new alternator was necessary, and that would cost 
£270, and be sufficient for 500 16-c,p. lamps, or sufficient for next 
winter. They recommended application to the Local Government 
Board for a loan of £300 for the new alternator and £500 to meet 
the expenditure already incurred to date, and estimated expenditure 
for wire and extension of service meters and transformers. It was 
agreed to carry the electric light to Oastle Towers, on the Portchester- 
road, provided the owner guaranteed a minimum payment of £15 per 
annum for three years, À 

Gravesend, —At the last meeting of the Electric Committee of the 
Corporation the report of working for three months ending March 31, 
1906, was stated to be as follows: units supplied to tramway com- 
pany, 99,992, corresponding quarter, 1905, 111,087 ; units supplied to 
private consumers, 74,299, corresponding quarter, 1905, 529871; 
units supplied for public lighting, 35 958, corresponding quarter, 
1905, 33 360; units used on works, 54,528, corresponding quarter, 
1905, 29,097 ; units generated. 272,351, The town clerk reported that 
the joint opposition to the Kent Electric Power Bill had accepted 
amendments to the Bill which excluded the promoters from competi- 
tion in Gravesend, except in the case of railways. Report was 
approved. With regard to the electricity works extension, the electrical 
engineer having reported that he would certify a first payment of 
£400, ib was recommended that the borough treasurer be ordered to 
pay the amount so certified, 


Longton.—The Local Government Board have held an inquiry into 
the application of the Corporation for sanction to borrow £8,500 for 
extending their electricity mains in the compulsory area. The town 
clerk explained that the supply of electricity commenced on Oct. 1, 
1901. The original loan, which included mains for the supply of about 
50 consumers, was about £21,000. The present number of consumers 
was 82, and the proposed extension was to one of the most populous 
districts of the borough. This district included many manufaoctories. 
The Corporation had received invitations from manufacturers to 
extend their mains iu this direction, and they hoped to get a good 
day load for motor power, so that there was a prospect of this 
expenditure being remunerative. The growth of the undertaking 
hitherto had not been particularly rapid, but there had been gradual 
increases, and the works were now almost self-supporting. The under- 
taking had gone on fairly satisfactorily, and they hoped to improve the 
position. | 

Clacton,— A Local Government Board inquiry was held at Clacton 
on Monday in reference to an application by the Urban Council for 
powers to purchase a private electric lighting undertaking which hag — 
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been established some years. A system for providing the public with 
current for lighting and power purposes has just been installed by the 
Council, who feel that their enterprise will not bea success unless they 
acquire the private undertaking. The clerk explained that when the 
Council obtained their electrical order in 1900 they did not obtain 
powers to purchase the private concern, because they never contem- 
plated that the owner would use it excepting for lighting a row of 
shops owned by him. Latterly, however, he had been supplying other 
premisss with current, and apparently there were no means of pre- 
venting him, excepting by a tedious and expensive lawsuit, There 
was no opposition to the application, the Council and the owner of the 
private concern having provisionally agreed to a price for the plant and 
good will. 

Warrington.—For the year ending March 31 last, the gross profit 
on ths QOorporation electricity undertaking amounted to £7,968, 
12s, 10d., as against £6,505, 5s. ld. for the year ending March 31, 
1905. The sinking fund and interest charges, amounting to £5,205. 
lős, 3d., have been paid ont of this, leaviog a profit of £2 762. 
193, 7d , as against a profit of £1,543. 12s. 9d. for the previous year. 
Notwithstanding the decreased charge for current, the income has 
increased by £2,177, Against this the total expenditure has only 
increased by £958, generation having increased by £520, distribution 
£66, public lamps £23, management £100, and sinking fand and 
interest charges £244, The net profit has been transferred to the 
reserve fund, which now amounts to £4,435. The capital expended 
during the year was £5 096 while the loans outstanding at March 31 
last amounted to £77,150. The sinking fund has £1,487. 53. "7d. 
standing to its credit, and the debt extinguished from the commence- 
ment of the undertaking to date amounts to £6,416. The estimated 
expenditure in the electricity department for the year 1906-7 is 
£7,087, 183, 44., as against £5 861, 131, 4d. for last year. 

Swindon.— At the last meeting of the Town C.unoil it was reported 
that the Electricity Committee had considered a supplemental report 
of the electrical engineer with regard to the electric street lighting, 
stating that since the last meeting of the Council the cost of electric 
tantalum lamps had been considerably reduced, so that ifthe Works 
and Streets Oommittee desire to have the 66 existing electric lamps 
converted to tantalum lamps, and the 111 gas lamps referred to 
in the engineer’s previous report slao converted to electric tantalum 
lampe, the annual cost for electri¢ street-lighticg could be reduced 
by the sum of £84, or £89. 10s, less than the charges placed 


before the committee and the Council last month; also stating 


that if the Works and Streets Committee desire to have the 66 one- 
light (ordinary) electric lamps converted to eleciria tantalum lamps, 
the increased annual charge in respect of the said 66 lamps would be 
£84, The cost of converting these 66 lamps from single electric to 
electric tantalum lamps was estimated at 11 guineas, It was resolved 
that the proposed new charges be approved, and that the report be 
forwarded to the Works and Streets Committee for their consideration. 


Swansea,—The Swansea Electric Lighting Committee’s financial 
statement for the year ending March 51 shows a total revenue of 
£16,097. 1s. 9d,, as against £12 918. ls. 2d, last year, and expendi- 
ture (exclusive of interest and sinking fund), £8,199, 7s. 3d., as 
against £6,188. 2s, 10d. last year. This lefo a balance to net revenue 
account of £7,897. 143, 61.. which was reduced after providing 
interest and sinking fund (£7,558 83, 81.) toa net profit of £339, 
5s. 10d. The deficiency brought forward was £1,477. 123, 3d., and 
this had been reduced by the net profit for the year of £339. 53, 10d. 
to £1,148, 6s. 54. The detailed statement showed £9,163, 133. 9d. 
from sales to private consumers, as against £8,848 4s, 51, last year ; 
public lampe, £1,638, as against £1,528 last year, and motive power 
£4,994. 7s. 5d., as against £2 541. 63. 6d, There was a new item of 
£301, Os, 8d. by rents of motors and sale of oil, etc, On the expendi- 
ture side the cost of generation of electricity was £4,952, 12s, 4d., 
rent, rates, and taxes £903, 7s. 7d., and management expenses 
£98, 153, 9d. The committee have considered tenders for the supply, 
delivery, and erection cf a 600 kw. continuous-current steam generator 
with condensing plant, etc. After consideration as to whether a high 
orlow speed engine should be obtained, the committee decided in 
favour of the latter, but the matter was deferred, The amount 
involved is from £5,000 to £7,000. i: 

Sheffield, — At the last meeting of the Sheffield Corporation Electric 
Light Committee, the statement of accounts of the electric supply 
department for the year ended March 25, 1906, was presented and 
approved, and will be submitted for the consideration of the City 
Council at their next meeting. Mr, S, E. Fedden, general manager 
and engineer, prefaces the statement of accounts with the following 
report: ''The progress chart shows the continuous increase in the 
number of consumers of energy for l‘'g1b, heat, and power, and in the 
output for all purposes. In addition vo new consumers, many old ones 
have increased their apparatus and demand in the course of improving 
and enlarging their premises, and by adopting electric heating, lifts, 
and power generally, The success of the motors now so largeiy used 
in every trade of the city, and the improvement of business generally, 
Lave led to an increased interest on the part of the local manufacturers 
in electric driving and lighting, which has resulted in many orders 
to this department and private contractors for electrical plant, Many 
works are generally replacing their existing engines by electric motors, 
and I feel confident that the great and steady increase in the sale of 
energy for power which has characterised recent years will bs well 
maintained. During the past year the additions to capital account 
have been small, and the amount borrowed on behalf of the depart- 
ment has not exceeded £5,440, the additional charges on which will, 
I anticipate, be easily met by the increasing turnover, I again respeot- 
tully suggest that, in order to hasten the financial success of this 
department, it.is important thab we should be entrusted with the 
light and power supply to every muncipally-controlled building. 
and also with the illumination of the principal thoroughfires of 
the city.” 
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PROVISIONAL PATENTS, 1906. 


May 30. 

Improvements in shade devices for use in connection 
with gas, electric light, or with lamps. A fred Birch 
Williamson and Tom Williamson, 5, Brown-ttreet, Market: 
street, Manchester, 

Improvments in apparatus for measuring electrical 
resistances, John Westmoreland Record and Henry Bevis, 
Peel Works, Adelphi, Salford, Manchester, 

Improvements in and relating to single-phase alter- 
nating-current motors, Johannes Bruncken, Thanet 
House, Temple Bar, London. (Complete specification ) 

Apparatus for supplying current to electric tramways 
in mines subject to firedamp. Carl I guer, Birkbeck 
Bank-chamberr, Sonthampton-buildings, Lonaon. 

Improvements in the electrolytic manufacture of metal 
wire, strip, or the like, Sherard Osborn Oowper-Coles, 
4, South-street, Finsbury, London. 

An improved process for the electrolytic manufacture 
of metallic wire or strip. Sherard Osborn Cowper-Ooles, 
4, South-street, Finsbury, London. 

Improvements in the electrolytic production of metallic 
strip, Sherard Osborn Oowper-Uoles, 4, South-streer, 
Finsbary, London, 

Improvements in the manufacture of copper wire, 
strip, or ribbon. Sherard Osborn Oowper-Ooles, 4, South- 
street, Finsbury, London, 

May 31. - 

Improvements in electrical recording instruments, 
Edgar Isaac Everett and K :nelm Edgeumbe, Collincale Works, 
The Hyde, Hendor, London. 

Electromagnetic friction clutch reversing gear, 
L. Spence, 31, St. Vincent-place, Glasgow. 

Improvoments in contact-making and circuit-controlling 
devices employed in connection with the signalling 
and point shifting arrangements and the time-record- 
ing devices of electric tramways and the like. 
Brecknel), Munro, and Rogers, Limited, and Edward May 
Munro, Qieen Anne’s-chambers, Wes miaster, London. 
(Oomplete specification. ) 

Improvements in or relating to a combined system of 
electric-mechanical power for the propulsion of auto. 
mobiles or like purposes. Harry Francis Joel, 74, 
Windsor-road, Fo est Gate, Essex. ' 

Improvements in or relating to a combined system of 
electric mechanical power for the propulsion of auto- 
mobiles or like purposes, Harry Francis Joel, 74, 
Windsor-road, Forest Gate, Essex. 

Improvements in and relating to macbiaes for use in 
the manufacture of incandescent lamps, The British 
Thomson-Houston Company, Limited, 85 Cannon-street, 
London, (The General Electric Compavy, United States.) 

Improvements in and relating to machiues for use in 
the manufacture of incandescent lamps; The British 
Thomson-Hoaston Oompany, Limited, 85 Cannon-street, 
London, (The Genera) Electric Company, Uaited S:ates.) 

Improvements in and relating to machines for use in 
the manufacture of incandescent lamps. The British 
Thomson-Houston Company, Limited, 85  Cannon.street, 
London. (The General Electric Company, United States.) 


JUNE lL, 

Improvements in electric illuminated sigus, advertises 
ments, and decorations, Hu ert Michalke, 59, Artesian- 
road, Bayswater, London, 

Improvements in telegraphy, Isidor Kitsee, 18, Fulham- 
plaice, Paddington, London, (Complete specification.) 

Improvements in means for supporting trolley wires 
employed iu connection with electric traction iu the 
event of breakage. Samuel Joseph Cooper and Frederick 
William Colley, Gough-chambers, Savile-street, Hull, 

Improvements in thermometrical and electrical devices 
for visibly or audibly announcing the attainment of 
a predetermined heat, applicable for other purposes, 
Christopher McCarthy Harrison, 5, Brown-sireet, Market- 
street, Marchester. 

Improvements in terminals for electric accumulators, 
Kenneth Rawlings Smitb, Rosabelle, Totnes, South Devon, 
Improvements in or relating to electric lamps. Thomas 
Atkiason and William Spikesman, 64, Oannon-street, London, 
Improvements in igniting apparatus for internal- 
combustion engines. The British Thomson-Hcuston 
Oompany, Limited, 83, Oannon street, London, (The 

General Electric Company, United States.) 

Improvements in shaft bearings, especially applicable 
to electric railway motors, The British Thomson- Houston 
Company, Limited, 85, Oannon-street, London. (The General 
Electric Company, United States, ) 

Improvements in methods of suspending the conducting 
wire of electric railways and the like. The Britsh 
Thomson-Houston Company, Limited, 83, Oannon-street, 
London, (Allgemeine Elektrícitáts.G sellschaft, Germany.) 

Improvements in telegraphy. Marconi'a Wireless Telegraph 
Oompaay, Limited, 24, Southampton-buildings, London. 
(Michael I, Pupin, United States,) (Complete specification. ) 


Wilfrid 
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12885, Improvements in or relating to apparatus for the elec: 
trical production of heat for cooking and other 
purposes, Arthur Francis Berry, 46, Lincoln's-inn.fields, 
London, 

JUNE 2, | 

12855. Improvements in electric switches, Allgemeine Elek. 
trici: ä s-Ges,, 85. Oannon-street, London. (Date applied for 
‘under Patents Act, 1901, June 5, 1905 being date of appli- 
cation in Germany, (Complete specification,) - 

12862, An electrical brake for railway trains. 
61, Ohancery-lane, London. 

12895. Improvements in or relating to starters for electro- 
motors. Leonard Harris, 2, Market-street, Bradford, York- 
shire, (Complete specification.) l 

12896, Improvements in bow trolleys. Brecknell, Munro, and 
Rogers, Limited, and Edward May Munro, Queen Anne’s- 

. chambers, Westminster, London. 

12918. Improvements in electrical controllers. 
John Oppermann, 53, Chancery-lane, London, 

19937, A suction or pressure air nozzle for cleaning out plug- 
holes of telephone installations and the like. Aoig 
Seréayi. 27, Ohancery-lane, London. (Date applied for 
under Patents Act, 1901, June 2, 1905, being date of appli- 
eation in Germany.) (Complete specification.) 

12946. Improvements in brush sockets for dynamo-electric 
machines, Charles Algernon Parsors and Alexander Henry 
Law, 18, Southampton-buildings, London, 

12947. Au improved regulator for electric fans, Edward Neville 
Brey and Bray, Markham, and Reiss, Limited, 18, South- 
ampton-buildings, London. | 

j JUNE 5. 

49514. Improvements in or relating to electricity meters. 
Omer Paulet, 111, Hatton.garden, London. (Date applied 
for under Patents Act, 1901, June 6, 1905, being date cf 
application in Germany. An invention comprised in Appli- 
cation No. 4951, dated Feb, 28, 1906.) (Complete specifica- 
tion.) 

Storage battery. 
Cumberland, 

Wireless lamp elusters, Wallace Fairweather. 65, Ohancery- 
lane, London, (The Benjamin Electric Manufacturing Com- 
pany, United States ) (Uomplete specification.) 

Improved operating gear for groups of electrical 
switches or rhoostats, Wolf Defries, 60, Queen Victoria- 
street, London. | $ oí 

Improved process for oxidising liquids with aid of 
electric discharges. Alexandre de Hemptinne, Birkbeck 
Bank-chambers, Southampton-buildings, London, 

Improvements relating to electric heating and cooking 
apparatus, Richard Harrison Oripps, 522, High Holborn, 
London, 

Improvements in or relating to the electrical control 
of electrically.propelled vehicles and other iustalla- 
tions where the load is very variable. Samuel Taompson 
Webster, 6, Lird-sbtreet, Liverpool. 

A switchboard cord reel, John Edward Kingsbury, 24, 
Southampton-buildings, London, (The Western Electric 
Company, United States.) 

Improvements in insulated conductors, [Franz Kuhlo, 
77, Chancery-lane, London, (Complete specification.) 

JUNE 6, 

Improvements in electromagnetic clutches,  Werzoel 
Schuster and Heinrich Ast, 46, Lincoln’s-inn-fields, Londcn 
(Complete specification, ) 

Improvements in electromagnetic clutches.» We 7 
Schuster and Heiniich Ast, 46, Lincoln's.inn-fields, London, 
(Complete specification.) 

Improvements in electromagnetic clutches.  Wenz4 
Schuster and Heinrich Ast, 46, Lincoln’s-inn-fields, Lon3cn 
(Complete specification. ) 

Improvements in clutches, Wenzsl Schuster and Heinrich 
Ast, 46, Lincoln’s-inn-fields, Lond.n. (Complete specifica- 
tion,) 

Improvements in or relating to ihe arrangement of 
the winding of electromagnetic clutches. Wenzel 
Schuster and Heinrich Ast, 46, L:ncoln’s-inn-fields, London, 
(Complete specification. ) 

Improvements in end connections for conductors on 
field magnets of alternate-current generators. M _le3 

Walker, The Oottege, Leicester-roid, Hale, Altrincham, 

13085. An improved hoisting gear especially applicable for 

. raising and lowering arc lamps. Veritys Limited and 
Frederic Stanhope Worsley, 11, Burlington-chambers, New- 
street, Birmingham. (Complete specification.) 

Electrical device for recording the breaking of a fire- 
prevention sprinkler, William Georga Meddings, 321, 
High Holborn, London. (Date applied for under Patents 
Act, 1901, Jan. 18, 1906, being date of application in New 
Z3aland,) (Oomplete specification.) 

Improvements in the electrolytic refining of copper, 
Sherard Osborn Oowper-Coles, 4, South-street, Finsbury, 
London, 


Felix Morlock, 


Carl Tunstill 


12974, Robert Baynes Allen, Town Head, Bootle, 


12998, 
13000. 
13023. 


13032, 


13034, 


13050, 


13059, 


13065, 
13066, 
13067. 


13068, 


13069. 


13078, 


18117, 


13127. 


JUNE 7%, 


Incandescent lamp. William Lloyd Wise, 46, Lincoln's- 
inn-fields, London, (George Owen Squier, United States, ) 


13207, 


13172, Improvements in or relating to reflector mountings 
for electric incandescent lamps and the like, Paul 
Druseidt, 111, Hatton-garden, London, (Oomplete specifica- 
tion.) 

13180. Improvements in or relating to electric switches, 
R- chard Melhuish, Chancery-lane Station-chambers, High 
Holborn, London, 

Improved guard for the mouthpiece of telephonic 
transmitters. Gerhardt Emil Grimm, 7, Southampton- 
buildings, London. (Date applied for under Patents Act, 
1901, Aug. 5, 1905, beiog date of application in United 
States ) (Complete specification, ) 

Improvements in and relating to speed-changing gear 
especially applicable to self-propelled vehicles, The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London, (The General Electric Company, United 
States.) 

Improvements in and relating to electric switches, 
The British Thomson-Houston Company, Limited, 83, 
Oannon-street, London, (The General Electric Oompany, 
United States. ) 

Improvements in dovicos for controlling electric circuits, 
The British Thomson-Houston Company, Limited, 85, 
Oannon-street, London. (The General Electric Oompany, 
United States, ) 


13201, 


13220, 


13221, 
13222, 


JUNE 8. 

Improvements in and relatiug to the control of alter. 
nating-current motors of the induction type, The 
British Thomson-Houston Company, Limited, 85, Oannon- 
street, London. (The General Electric Company, United 
States. ) 

Improvements in and relating to systems of distribution 
employing vapour rectifiers and the like, The British 
Thomson-Houston Oompany, Limited, 83, Oannon-street, 
London, (The General Electric Company, United States. ) 

Improvements in and relating to systems of operating 
electrically-propelled vehicles. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(Tae General Electric Company, United States.) 

JUNE 9. 

Improvements in means for joining and bonding rails 
for electric traction, David Crowther, 32, John William- 
street, Huddersfield. 

Improvement in telephone dictating machine or appa- 
ratus, Wiliam George Heys, 51, Deansgate-arsade, Man- 
chester, (Kelley Monroe Turner, United States.) (Complete 
specifi ‘ation, ) 

Improvements in telephone exchange systems. William 
Aitken, 65, Ohancery-lane, London, (Uomplete specification.) 

Improvements in controlling gear for electrically-driven 
pumps. Hugh Smith and Co,, Limited, Hugh Smith, and 
Osbourne Smith, 65, Chancery-lane, London, (Complete 
specification. ) 

Improvements iu tools to be used in removing the 
metal sheathing from the ends of metal-sheathed 
electrical conductors where connections are to be 
made, Ernest Lower Berry and Frederick Harrison, 47, 
Lincoln’s-inn-fields, London, (Oomplete specification.) 

Improvements in and relating to safety gates or 
closures for motorcars and other vehicles, applicable 
also as an electric safety system for elevators and 
other purposes, John Alonzo Miller, 165, Queen Victoria» 
street, London, (Complete specification.) 

Improvements in electric motor-generators. The British 
Thomson-Houston Compapy, Limited, 85. Caunon-street, 
London. (The General Electric Company, United States.) 

Improvements relating to electric switches and cut- 
outs. Claud Carew-Gibson, 322, High Holbora, London. 

Improvements in and relating to electric switches, 
Emil Neusóiffer, 6, Lord.stree», Liverpool, (Qomplete 
spe -ification. ) 


COMPLETE SPECIFICATIONS ACCEPTED, 
To be published June 28, 
1905. 
4237, Electric fuses, Schwartz, 
11537. Electric motor control systems. British Thomson-Houston 
Company. (General Electric Company.) 
Dynamo-electric machines, berry, 
Electrical relays for railway track circuits and tele- 
graph purposes. Sykes, 
Electric switches, British Thomson-Houston Company and 
Wedmore, 
119704. Electric couplings. British Thomson-Houston Company 
and Wedmore, (Date applied for under Rule 5, Patents 
Rules, 1905, June 7, 1905 ) 
12171. Electric cables or conductors. 
12880. Electric conductors, Betts, 
13228. Telephone or like transmitters, Sawrey, 


13779. Apparatus or appliance for more readily adjusting the: 
trolley wheel of arm of electric cars to the overhead. 
wires, Stidolph. 

14167. Method of making resistances specially adapted for 
use in connection with electrically-heated curling 
tongs and such like, Maclean, 


13285, 


13286, 


13287, 


13304, 


13311, 


13312, 


13313 


13326, 


13331, 


13332, 


13336, 


13337, 


11600 
11899, 


11970. 


Eimunds and Dawson, 
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16304, Dynamo-electric machines. 
Company. (General Electric Company. ) 

16324, Electrically-controlled circuit breaker, 

17314. 
Kennedy. 
Nov, 12, 1904.) 

17897.. 
automobiles and the like. 
aud Hall. 


18852. 


and the like. Niblett, 
20547, 
ing electric currents. Kitsee, 
22317. | 
mains, Miller. 
23556. 


internal-combustion engines, 
1906. 


Royce, 


4343, Arc lamps. Carbone, 
Convention, Feb. 27, 1905.) 


5853. Ventilation of dynamo-olectric 


1908. ) 
6559, 


7292, 
graphy and other purposes, 


Cirey. 
April 6, 1905.) 


machines, 
(Date applied for under Internations] Convention, March 17, 


l 
British Thomson-Houston 
Tarner, 
Automatic regulators or rheostats for electric currents, 
(Date applied for under International Oonvention, 


Electrical generator system for uso in connection with 
Electric Igoition Company 


Combined automatic adjusting apparatus and lubri- 
cating axle for use on trolley heads of electric CAYS 


Systems for the transmission of alternating and pulsat- 
Small induction coils worked from street electric light 


Electric igniting apparatus for multiple - cylinder 


(Date applied for under International 


T.ngley. 


Vapour electric apparatus for converting or interrupt- 
ing electric currents and other purposes. 
(Date applied for under International Convention, March 29, 
19 


Electric condensers suitable for use in wireless tele- 
Soc. Anon, des Manufactures 
de Glaces eb Produits Chimiques de St, Gobain, Chauny et 
(Date applied for under International Convention, 


COMPANIES’ STOCK AND SHARE LIST. 


Name, pai 


Commercial and Industrial.— £ 


Alliance Electrical Co.,5 per cent. Cum. Pref., Nos. 1-70,000 1 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 000 1 


British Insulated and Helsby Cables, Ord., 1- 100, 000...... 5 
6 per cent. Cum. Pref., 1-100,000 ................ 5 
——— 4} per cent. Mortgage Debentures ...........«- 100 


British Thomson-Houston Co., 44 per cent, 1st Mort. Deb. 
Stock, Red 100 

British Westinghouse Elec. and Manuf. 6 per cent, Pref., 
219,001-375,000 


$ »e€9€ 9a € 4 6 5 » o 6 9 9 à « O à 9 « 89 9 6 «v à 9 6 9 0 € à 9 * 9 à 9 9 * 5 * 6 


e*«»*9524a4282a9090»0»24*a4090a*99296029995206096€n294a22329 


4 per cent. Mortgage Debenture Stock 00 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 
Non. Cum., 6 per cent, Pref. 2 


e*aac1(542228 


seeea ee ewe sre sne seen ee oe 


44 per cent. 1st Debenture Stock ................ 100 
—— — 4} per cent. 2nd Debenture Stock................ 100 
Callender's Cable, Debentures................. eere 100 
Ordihary reran Ea ty erat ses RIRs 5 
O Per cent; Prol, oe cae denkae ce EX ER ae anes 5 
Crompton and Co; ch 6 edesuesRck tec IRE ce beds CH nee RAS ó 
5 per cent. Debentures............. celere eren 100 

Edison and Swan United, ** A" Shares, 1-99,261 .......... 
——— ** A” Shares, OL- 017, LOO ovp ar 5 
—— 5 per cent. Debentures.............. eere 100 
4 per cent. Deb, Stock, Red. .................... 100 
Electric Gonabraction, Nos. 1 to 112; 100 Sous seu oe 2a wat dias 2 
7 per cent. Cumulative 1r RAN N 2 


4 per cent. Perp. lst Mort Deb, ................ 100 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 
General Electric Company (1900), 5 per cent, Cum. Pref. . am 


4 per cent. 1st Mort. Deb. Stock ................ 00 

W. T. Henley's Telegraph Works, Ordinary .............. 5 
44 per cent, Preferenee.............. ee ew ee eene 5 

44 per cent, Debentures ................ eee . 100 

India Rubber, Gutta Percha, and Telegraph Works ...... 10 
—— —— 4 per cent. Debentures............. eee eee eee 100 
Parker, Thos., Limited, Ordinary ................... eee 10 
Telegraph Construction and Maintenance................ 12 
—— 5 per cent, Bonds ...............c eee eem enn 100 

Eleetrie Lighting and Süpply:-- 

Bournemouth and Poole, Ordinary .................. «4. 10 
44 per cent. Cum. Pref., 7. 501-15,090 45 eps rer 10 

6 per cent. Cum. Second Pref., 15, 001-22,500 .... 10 

44 per cent. Debenture Stock, "Red coe i seed 100 
Bromley (Kent) Electric Light and PowerCo. ........-. 5 
44 per cent. Ist Debenture Stock, Red. .......... 100 
Brompton and Kensington, Ordinary .................... 5 
7 per cent. Preference .................. cece ene 5 
Calcutta Hlectric Supply Corp., Ordinary, Nos. 1- -60,000 . 5 
ös: 60, 00L-80,000. case wie bcd a hte ee ae ue etree 5 
Cambridge Electric Supply Company, £10 Ord. ......... 8 
Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 

Charing Cross, West End, and City Electric Supply, Ord., 

1-80, 000: 74a Lad eate Scc Ep anre e Sew kaon e ead 5 

44 per cent. Cum. Pref., 1-80,000 ................ 5 

——— 4 per cent. Debenture Stock, Bo MEME 100 
— “City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 
—— ditto (1903) 40,001-80,000 .......... 5 
Chelsea Electricity Supply sc «cues es usen oes bees eens 5 
44 percent. Debentures ................ eee 100 

City of London, Ordinary.................. eee 10 
6 per cent. Cumulative Pret. ........ mo 10 

—— — 5 per cent. Debenture Stock .................. s. 100 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 

County of London Electric Supply, Ordinary ............ 10 
6 per cent, Cum, Pref. 4... sooo mra ne kx 10 

44 per cent. Débenbures Prov. Certs. All pd. Rd, 100 

44 per cent. 2nd Debentures Prov. Certs. ........ 100 
Edmundsons? Electricity Corporation, DIDA 1-50,000.. 5 
6 per cent. Cum, Pref, a.s.. eren one Veo 5 


44 per cent, First Mort. D6U. esd cas ewes ceose een 100 
Electric Lt. & Traction Co. of Aust.,6p. " Cm. PE, 1-50,000 6 
wmm 0 por cent, Debenture Stock, Red, e ma ss s sma as aa 100 


One 


perd Last price, 


96-98 


54°54 
107-109 xd 
17-18 
991-1014 
lu-104 
32-54 
102-104 


124- 154 
100-105 xd 


Hewitb. 


Amount 
Name, paid 
Folkestone Electric Supply, Ord. Nos. 1-10,000 .......... . 9 
44 per cent. First Deb, Stock, Red............... 100 
Havana Electricity, 1-15,000 ................... Eada 10 
Hove Electric Lighting, Ord., 1-13,000 .................. 5 
Isle of Wight Elec. Lt. and Pwr. gn p.c. Db. Stk. Red. 100 .. 


Kalgoorlie Electric Power and Lighting, 6 per cent. Cum, 
Pref., 1-150,000 


Ce 


Kensington & Knight tsbridge Elec. Lt., Ord., 1-21, 000: 5 
Kensington and Knightsbridge and Notting Hill, 4 per 

cent. Debenture Stock Red. ........................ 100 

Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 

London Electric, Ordinary .................... eese ó 

— —— 6 per cent, Pref. ........... cese ceeeee eee eerta 5 

- 4 per cent. 1st Mortgage Debenture Stock, Red... 100 

Metropolitan Ordinary, 100,001-300,000 .. ............... 5 

44 per cent. First Mortgage Debenture Stock.... 100 

44 per cent. Cum. Pref. .................... ee 5 

——— 54 per cent. Mortgage Debenture, Red........... 100 


Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. . — 
Newcastle-upon-Tyne Electric supply, Ordinary, 1- 57, 009 5 


d0;, 9/,0:0-/9,000. saponina esas denier eames 5 
5 per cent. Pref., 1-5700) e oe sace Sot uty edes 5 
do., 07,010-75,000- 12i iecur eii ner curiae 5 
Notting Hill Electric Lighting ee rer Á— re i 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) . 
Oxford Electric, Ordinary, 1-96 and 40-14,810 ............ 
4 per cent. Debenture Stock .............. ee 100 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures ....................-.. 
Smithfield Markets Electric Supply, Ord. 1-12,000 ...... 

— —— 4 per cent. Debenture Stock .................... 100 
South London, Ordinary .................- eere nnne 5 
South Metropolitan Electric Light and Power, Ord. ...... 1 

——— 7 per cent. Cum, Pref, ..............eeeeeeeeeen 1 

—  — 44 per cent. lst Mort. Deb......... 0... cece cece 100 

——— Ditto, June, I90T- 5. eese sem o Rer Dat a DLE — 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 

——— 7 per Cent, Pref. ;..o. oii senkceee as eis exon rad 5 

Sk per cent. Del; o gcc seeders phe RAE 100 
Urban Electric Supply Co., Ordinary, 8-80-007 .......... 5 


5 per cent. Cumulative Preference, 50,001-80,000 5 
Westminster, Ordinary .......... cece cece seos rhon 5 
—— — 5 per cent. Gadi Pref, , 110,101-138,251 ......... . 5 


Electric Tramways.— 


Anglo- care enbine, 54 per cent. Cum. Pref., 1-260,007 ..... " $ 
Permanent 6 per cent. Debenture Stock, 1888.... 100 
Auckland Elec, Trams., 5 p.c. lst Mor. Deb. Stk., Red. .... 100 
Barcelona Tramways, Ord., I1:20.000 4 nenas chr PER RS “es 10 
5 per cent. Cum. Pref. Shares, 1-10, 000. 21.565135 10 

5 per cent. Deb., Red., 1-600 .................... 100 

——— 44 per cent. Red. Deb. Stock... ..........0000 05 100 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001+150,606.. 1 
5 per cent. Cum. Pref. Shares, 1-59,594 .......... 1 
Blackpool and Fleetwood Tramroad .................... 10 
Brisbane Tramway Invest., Ord., 1-75,000 ................ 5 
5 per cent. Cum, Pref., Nos. 1-75,000 ............ 5 

44 per cent. Deb. Stk., Red., Prov. Certs. all pd.. 100 

British Columbia Electric Railway Co., Ord. Def, ........ 100 
PO Pref 2.21 0 2): 1x aie ate vH SIN E T as 100 


5 per cent. Cum. Perpetual Pref. Stock.......... 100 
— — — 0,4 per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 
44 per cent. Vancouver Power Deb............... 100 

British Electric Traction, Ord. 1-500,000 & 60,001-90,000 .. 10 


———— 6 per cent. Cm. Pf., 50,001- 60, DOD sae aac eoh d soed 10. 
- 5 per cent. Perpetual Debenture Stock — ........ 100 
44 per cent. 2nd Deb. Stock .......... cece cece eee 100 
Buenos Ayres and Belgrano Trams...................... s 5 
—— “A” 6 per cent. Cm. Pf., 1-40,000................ 5 
** B" 6 per cent. Cm. PE., 1-27, DUU E AES 
— —— 5 per cent. Deb: Stock, Bed ea A T .. 100 
Prov. Cert., all paid 2.2 see ear eser wen 100 
Buenos Ayres Electric Trams., 9 p.c. Deb, Stk., Red. .... 100 
Calcutta Tramways, 1-102,268 ...........c ccc cce ce eee ene 5 
44 per cent. 1st Deb. Stock, Red. ................ 100 
Cape Electric Tramways, Nos. 1- 480, DU ated ao yrs I eeu RE 1 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 
4 per cent. 1st Mortgage Deb., 1-5000 (1917) ...... 100 


Colombo Electric Tramways and Lighting, 5 per cent. lst 


red. 
——— ld Dc Deb, Stock itor. Script Ceris., fuly paid). 100 


865 


Last price 


£ 
51-58 
101-104 
10-11 


8-84 ` 
98-100 xd 


14-1 


. 1011 
.. 5 5/16-5 9/16 


«5 HE -6 1/16 
Td 


on 


Mortgage Debenture Stock, Red. .................... 100 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 
^——-— 6 per cent, Cum, Pref. ............ ce eeceee rn 10 

——— 4 per cent. Debentures ...............eeeecee eee 100 .. 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 .. 
—— 6 per cent. Pref., Nos. within 1- 60 OCO ieee ote ca 10 
54 per cent. Mort. Debs., 1-3,000 Rodeo esi .. 100 
Imperial Tramways, Ordinary ...................e eee eee all 
6 per cent, Cum, Pref, .iieicocoetessasevssnatwses al . 
44 per cent. Deb. Stock .................eeeeeeeee 100 
Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref., Nos. 30,001-60,000 .............. eee eee ; 
4 per cent. Ist Mt. Db. Stock, Red. ...... M Seas 100 .. 
Kidderminster and District Lighting and Traction, Pref, . 9 us 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 .. 
4 per cent, 1st Mt. Db. Stock, Red. .............. 100 .. 
Madras Blee. Trams, (1904), 5 per cent. Deb. Stk., Rd. .... 100 .. 
Metropolitan Elec. Trams., Defd., 1,000,001-1 ,514, 016 . Los 
—— 5 per cent. Cum, Pret., 500, O01- 1, 000, T1 MUNERE T sz 
per cent. Deb. Stock, pae dicssete chen: 100 .. 
Milwaukee Electric Rail and Light, 5 per cent. 50-yr Cons, 

Mort. Bonds, 1926, 1-5,500 and 7,001-8,000 E MEETS ,000 ... 
Montreal Street Rail, Sterling 5 per cent. (Mort.) Deb., 

1909. 1:000. c5 whens bah Ween a eM NS Cro Ma eua beets 100 .. 

—— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 .. 
New General Traction, 6 per cent. ‘Cum. Pref., 1-10,000 and 
4,001 14 000 RM Mcr 3 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 
5 per cent. Cum. Pref, castes hess ovens e e rel 10 3 
Perth Elec. Paaa (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 
Potteries Electric Traction, Ordinary, 20,001-10,000........ 10 .. 
5 per cent. Cum. Pref., 1-200000 sino woke xa ka e ok 10 .. 
44 per cent. Debenture Stock ..........e ecce ee 100 .. 
South Tanoashie Electric Traction and Power Company— 
50,000 Ordinary ...2. 2 Rer RR Ene T T 
£101,132 6 per cent. Preference .................. ʻi 
—— £597, 170 44 per cent. Debenture Stock .. 100 P.C, .. 
Electric Railways.— 
Central London, Ordinary .. & 6.0 à e s.» ).o 0.0 b.e 0.8 6.8 a.a 0.8 0.9 Oe 100 
ouis cie de B sine "EE m 


ET 145 
104-106 


` 15/16-1 1/16 


51/32-1 5/52 


115-118 
107-110 


14-144 
108-11C 


-l 
102-104 
107-111 


102-104 
102-104 


4-14 
12 
83-91 
107-109 
7-8 
8-9 
100-103 


z 
"Eala 
ro) 


110. 112 
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Name, E Last price. Name, Ec Last price 
£ ; 
City and South London, Consolidated Ordinary .......... 100 .. 40-12 Telephones.— £ £ 
——-— 4 per cent. Debenture Stock .................--- 100 .. 104-107 
5 per cent. Pref, Stock ’91............ cece seca tees 100 .. 120-123 National Telephone, Preferred................ cce ss. 10 «. 110-112 
e 2s 2 s PDO EERE VE ME RR EE 100 .. 1414-117 Deferred Stock sc ick sevaseQewedesssaztuasrsexske 8 10 .. 108-110 
—— NO art cena does Ser ores Gees 100 .. 115-116 ——— 6 per cent. Cum, First Pref. .................... 10 .. 1214 
Liverpool Overhead, 81 per cent. Pref. o LOLL 10 454 10-104 6 per cent. Cum. Second Pref. .................. e 10 .. 10-12 
—— — Ordinary, 1-50,000......... eee ee eee eee eei 10 ..  3j$-4 ——— 5 per cent. Non. Cum. Third Pref................. 5 .. 5453 
4 per cent. Mortgage Debentures, Red., 1-1,700., — .. 94-96 34 per cent. Deb. Stock, Red. .................... 100 .. 98-100 
Underground Electric Railways of London, 5 per cent, 4 per cent. Deb. Stock, Red. Sab nieatecewcstouse L00 <a. 100105 
Profit-Sharing Secured Notes .................... e. — .. 33-95 Oriental Telephone and Electric Company ......... eene T^ s 1g-14 
Waterloo and City, Ordinary ................- rese 100 .. : 100-103 6 per cent. Cum Pref. ................ eene 1 .. lg 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of l 
guo i for S os = single track Accounts for past year. Cost 
Line l ' open: ————————————— s per 
: NEUE <a i igh ee ——— 5 DE per : T 
urrent Total | Passengers | Car miles a8- ar e of | mile. 
Ending| 1906. | 1905. Week, year. 1906. | 1905. | Ending receipts| carried. rud: s'uger| mile. | track. 


£ £ £g £ £ d. d. £ d. 
Aberdeen Corporation .......... May 26| 1,305 | 1,277 21| —  180h| 264} 254| May 31| 64,071 | 15,530,351 | 1,579,725 |0°98 |1114 | 2,512 | 6:45 
Ayr Corporation .......... bonos June 9| ` 325 539 | = 14 — 8 8 , 15) 14,528 3,316, 580 $05,945 {1 971 | 1,830 | 5:16 
Baker Street and WaterlooRy...| ,, 9] 1,444 —. — a pem es — = ois = = m _ bcs 
Birkenhead Corporation ........| > 10) 1,255 | 1,003 | + 250) + 482 |2353 | 23°53 | March 31 55,025 | 11,145,551 | 1,309,903 | 1-18 10:08 | 2,358) 6°03 
Birmingham Corporation ...... » 9 703 362 | + 343 — 2 2 »  31| 17,133 | 4,709,798 266,526 86 |14°5 8,866 | — 
Blackburn Corporation ........ » 6| 1,463 | 1,046 |+ 417| + 851! 234| 24 , 20] 48,875 | 8,661,720 986,955 |135 |11:89 | 2,086 | 7°44 
Blackpool Corporation .......... » T| 2258 670 | +1,588| + 1,553 | 174 | 17% „ 3| — = T = a = = 
Blackpool-Fleetwood Trams. .... » 9} 1915 440 | +1,473) + 1,002 | 164]. 164 | Dec. 31| 51,846 | 2,325,677 579,200 |328 1519 | — | 7-27 
Bolton Corporation ............ » 10| 2,819 | 1,954 | + 855| +1,6°9 | 42 | 40 | March 31| 95,766 | 20,205,196 | 2,161,130 |1°13 |1063 | 2,394 | 6:14 
Bournemouth Corporation ......|May 25| 1,288 | 1,027 | + 391} + 3,536 |17:41 | 16:82 »» 51] 55,276 | 10,058,288 | 1,121,623 |132 [11:83 | 3,226 | 7-19 
Bradford Corporation .......... «une 9! 6,854 | 4,55l | 42,303) + 5,724 | 95 |. 95 », 51/230,085 | 47,108,000 | 5,055,592 |1172 10:997. 2,396 | — 
Brighton Corporation ..........| » 10| 1,598 953 | + 439 | + 48 94 9 31} 50,339 | 11,321,160 | 1152,828 (1:06 |10:48 | 2,914°8) 8-014 
Bristol Tramway Company MIT » 9| 7,451 | 5,122 | 2,529 — 514 | 5l4 Dec. 51/259, ,799 45,512,575 | 6,127,135 = oh pars -— 
Burnley Corporation ............ » 9| 1,580 | 1132 | + 443 — 10 60 | 10*60 | March 31 = = 1:32 |10:56 | 2,768 | 818 
Burton Corporation ............ » 10 393 532 |+ 61) — 142 84 84 » Ol! 17,950 | 3,878,269 454,082 |107 | 9-21 | 2,068 | 6776 
Cardiff Corporation ............ May £6| 1,891 | 1,887 4| — 577 |32-62\t 26 »,  $11112,209 | 24,134,363 | 2,770,049 |112 | 9°72 | 3,782 | 9°44 
Carlisle Tramways Company .... June 2 21 202 | + 9|+ 67 85| 85| Dec. 31! 10,715 | 2,935,002 359,756 — | 7-14 = 5'18 
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NOTES. 


Society of Arts.—Among the recipients of the silver 
medals awarded by tke council of the Society of Arts for 
papers read during the sesslon just completed we notice 
the following names: Mr. Leon Gaswr, A.M.LEE, 
“Progress in Electric Lighting"; Captain G. S. C. 
Swinton, “London Traffic”; Mr. Bernard B Redwood, 
. B.A., “Motor Boats”; and Mr. J. B, Millett, " Submarine 
Signalling.” 

Books Received.—" Electricity in. Homes and Work- 
shops,” by Mr. S, F. Walker. (Whittaker and Co., London. 
53, net.) The fact that this work has now reached a fourth 
edition is sufficlent proof of its popularity. The present 
edition has been entirely rewritten and revised, and to it 
have been added chapters on ‘Electric Lighting,” ‘The 
Running of a Small Works by Electricity,” “The Electric 
Motor,” and ‘Electric Heating.” It is profusely illus- 
trated, and contains an adequate index.—“ Electric Wiring,” 
by Mr. W. C. Clinton, B.Sc. (John Murray, London. 23, 
net.) This little book is intended as an introduction to 
the art of indoor electrics wiring. It forms a very 


useful primer for the use of wiremen and students.— 


Vol. xxii. (No. 311) of the Proceedings of the Chemical 
Society, which have just come to hand, contains the papers 
‘communicated to the soclety at a meeting on June 7. 

National Physical Laboratory.—The Right Hon. 
R. B. Haldane, M.P. (Secretary of State for War), will on 
‘Monday afternoon open the electrical laboratory at Bushy 
(House, Teddington. The new building, in which the 
‘opening ceremony will take place, is intended to accom- 
‘modate the electrotechnical and photometric work at 
‘present carried on in the physics laboratory. The large 
‘room is designed for the testing of electrical instruments 
‘of all kinds, and will contain high-tension apparatus and 
‘machines for supplying alternating and direct currents. 
‘Two rooms adjoining are set apart for heavier test work 
‘and resistance measurement, the room for the later purpose 
‘having a double glass roof and special ventilating arrange- 
‘ments for satisfactory regulation of temperature.: The 
JE block is arranged for photometric and life test work on 
gas and electric lamps. The block has two floors, with a 
‘battery-room above for supplying steady currents to the 
"whole building, 

Acetylene and Electrical Discharges.—lIa the 
‘course ofa paper contributed tothe Proceedings of the Chemical 
Society, Messrs. H. Jackson and D. W. Laurie make some 
valuable observations respecting the behaviour of acetylene 
with electrical discharges of high frequency. The authors 
have studied the change, observed by one of them some 
years ago, when acetylene is subjected to discharges from 
an ordinary high-frequency apparatus. A semi-solid brown 
substance is formed, which sets to a hard and very insoluble 
solid on exposure to air. If care be taken to avoid secondary 
reactions by too prolonged a passage of the discharge, the 
composition of the solid agrees with that of acetylene, and 
is apparently a polymeride. The substance absorbs oxygen 
readily up to about 8 per cent. When heated out of 
contact with alr, an oll distils, and a small quantity of gas is 
evolved, which consists mainly of methane and hydrogen. 
The authors are proceeding with the examination of the 
substance, which exhibits many curious properties. 

Colliery  Exhibition.—The third International 
Colliery Exhibition, which opened on the 12th inst. at 
the Agricultural Hall, was the largest show of colliery 
plant and machinery ever held under one roof in this 
country. There were 162 exhibitors, as against 125 in 
1904 and 71 in 1903. There was on show a large amount 
of heavy machinery and plant, including conveying, wind- 
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ing, and hauling gear. A feature of the display was the 
large part taken therein by electrical manufacturers, and 
this lends force to the belief that colliery owners and 
managers are beginning to appreciate the benefits resulting 
from the use of electricity in mines. Much has been heard 
about this subject during the past few months at meetings 
of the Institution of Electrical Engineers and other technical 
societies all over the country, where it was shown in 
addresses and discussions that the apprehensions as to 
the economic possibility of applying electricity on a large 
scale are groundless, and this exhibition seems to be a 
practical confirmation of the theory. 


"Paris Lighting Scheme,—<An Interesting comparison 
is afforded between the electricity schemes which are pro- 
posed in London and Paris. Whereas in our case it is 
intended to concentrate the generation of electricity in 
one or two huge stations, in Paris no more is sought than 
the buying up of the existing companies and a collection 
of their supplies. Some months ago we gave details of the 
schemes which were then before the Municipal Council and 
of the Schnelder-Mildé proposal, which was recommended for 
acceptance by the Prefect of the Seine. The feature of the 


latter's proposal is that it successfully solves the problem 


of the “transition period" by merging it into the new 
concession which is sought by the syndicate. There is 
further to be paid to the city a percentage of the gross 
receipts, in addition to supplying it with current at pre- 
ferential rates. But the authorities decided to extend the 
time for receiving offers relating to the future control of 
electricity supply in Paris till March 31, The prefect, 
however, in a further report, reproduced in the Revue 
Industrielle, sees no reason for departing from his original 
He has examined the offers, but with the 
exception of the schemes of MM. Coizeau and Sciama, 
which do not, however, deal satisfactorily with the period 
of transition, none equal that of the Schneider-Mildé 
project. He considers the latter are attended with no 
riske, while the interests of the city and consumers are well 


| safeguarded by it. 


London Chamber of Commerce,—It was reported 
at the meeting of the council of this chamber on Friday 
last that the engineering section recommended that the 
State should establish a central highway department, which 
should administer a Government grant in aid of the main- 
tenance of the trunk highways. This recommendation was 
adopted, but with the necessary proviso that motors should 
contribute to the maintenance of the roads. A resolution 
was also passed by the council expressing the opinion that 
the time is ripe for the organisation of an international 
and universal exhibition in London. The Chamber of 
Commerce are persistent in urging the holding of an 
exhibition in London upon the style of the Paris and 
St. Louls Exhibitions. The opinion of manufacturers on 
this matter is, however, divided. While many are in 
favour of holding such an exhibition, there is a strong and 
Influential section which does not consider it advisable to 
do so. The sectional exhibitions which are held in England 
are generally attended with considerable success. Last 
year’s electrical exhibition In London, for example, in addi- 


tion to benefiting the electrical industries in this country, 


was able to devote some of its surplus in aid of a deserving 
electrical charitable organisation, But an international 
exhibition, notwithstanding its many advantages, 1s fraught 
with certain drawbacks and disadvantages, and unless it 
has the undivided support of manufacturers in this country 
it would be unwise to embark upon the venture. 


Physical Society.—A paper on “Fluid Resistance ’ 


was read by Colonel R. de Villamil at a meeting on the 
8th inst. Prof. Hele-Shaw, in a paper on ‘The Motion of 
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a Perfect Fluid,” remarks that one of the most perplexing 
things in engineering science is the absence of alt’ apparent 
connection between the higher treatises on hydrodynamics 
and the vast array of works on practical hydraulics, The 
reason for this appears to be the immense difference between 
the flow of an actual liquid and that of a perfect one, owing 
to the property of viscosity. According to the author, this 
is not the only reason. There appear to be two fundamental 
difficulties to be got rid of before they can be reconciled. 
Engineers assume that a liquid can be “ pushed” in any 
rectilinear direction. This, though a very popular notion, 
is not correct. A liquid, like an electric current, can move 
in one manner, and in one manner only—viz, from a 
region of higher pressure, or potential, to a region of lower 
pressure. The author examines the action of a small 
circular blade moving aquarely in a liquid, and shows that, 
however the matter is considered, the blade cannot “ push ” 
the liquid or be pushed by it. The other difficulty is the 
assumption that in a perfect fluid there can be no resistance 
of any kind to any body moving in it at any velocity. It 
is only in an Infinite ocean of perfect fluid that there would 
be no resistance. Latterly, however, writers have omitted 
the words infinite ocean, and have laid down that in all 
cases a perfect fuld would offer no resistance. This there 
is no evidence to support. | 


Royal Meteorological Society.—The final meeting 
of the session was held on Wednesday, the 20th inst. 
when Mr. F, J. Brodie read a paper on “The Mean Pre. 


valence of Thunderstorms in Various Parts of the British : 


Islands during the 25 years 1881-1905.” For the whole 
year the largest number of thunderstorms is over the 


northern and eastern parts of England, where more than | 


15 occur, while there are less than five in the west and 
south of Ireland and at most places in the north of Scot- 
land. The summer distribution of thunderstorms is very 
similar to the annual distribution, while the winter dis- 
tribution is quite different, when the largest numbers occur 
along the west coasts of Ireland and Scotland and extreme 
south-west of England. Mr, W. H. Dines communicated a 
. paper on a “Typical Squall at Oxshott, May 25, 1906." 
During the morning there was a steady wind from the 
south-west of over 10 miles per hour until 11a.m., when there 
was some falling off for 15 minutes, then a rise to over 20 
miles per hour, accompanied by a sudden increase of baro- 
metric pressure and a fall of a few hundredths of an inch 
of rain. After the squall the wind dropped suddenly, and 
there was almost a dead calm for about 20 minutes. The 
author, who was flying a kite at the time, gave some 
account of the changes in the wind at a considerable altitude 
above the earth. At 11,26 the squall struck the kite, which 
was then at a height of 2,400ft. Two minutes later the 
velocity at the kite had risen to 58 miles per hour, and the 
wire broke under a strain of 180lb. Three minutes later 
the kite fell at a spot 21 miles distant from Oxshott. 


Greenwich Observatory.—We understand that the 
London County Council are now in communication with 
the authorities of the Greenwich Observatory with refer- 


ence to the fears of the latter that the work of the 
be affected adversely through the. 
Needless ` 


observatory will 
proximity of the Council’s generating station. 
to say, a less serious view of the matter is entertained by 
the County Council. 


with the observatory authorities, for the Tribune is informed 


that the Council will be willing to adopt any means in ita’ 


power to meet the views of the observatory authorities 
with regard to the installation of the engines. As to the 


desired 


Association to use English-made cable. 


We recently suggested that the | 
vibrations caused by engines working half a mile away 
would not be so serious as was supposed. But the Council 
are evidently bent on coming to a satisfactory arrangement: 


chimneys, it is pointed out that they are not sufficiently 
high to interfere with any observations of the kind which 
have been carried out in the past. A point which the 
representatives of the Council strongly emphasise is that 
the observatory authorities had the opportunity of opposing 
the scheme for the erection of the generating station when 
parliamentary power was applied for in 1902. Neither at 
that time nor during the intervening four years has any 


. objection been taken to the proximity of the works on the 


ground of thelr possible interference with the working of 
the observatory. Thus the suggestion made that the 
generating station should be moved is an impossible one. 
It is not likely that the Council would consent to the 
removal of works which have cost a million sterling to 
construct, and the disappearance of which would indefinitely 
postpone the completion of the Council’s electric tramways 
undertaking. 


Electrical Contractors’ Association.—Tho annual 


. meeting of this association was held in Leeds on Saturday 


last. The retiring president, Mr. James McDermott, con- 


 gratulated the association on the increase of good feeling 


that existed among electrical contractors and upon the 
Increase of membership. Dealing with the work of the 
association during the year, he expressed the forlorn hope 
that they would again be able to defeat the London County 
Council’s Bill Detailing negotiations which the assoéia- 
tion had had with various municipalities, he said people 
might receive the impression that they were banded together 
simply to oppose municipal trading. The fact was their 
trade was attacked more than’ any other, and they only 
fair treatment. The following were declared 
elected as the officials for the ensuing year: president, 
Mr. Thomas Wright (Glasgow), hon. treasurer, Mr. H. 
Marryat (London), hon. secretary, Mr. L. G. Tate (London). 
In the evening the annual dinner was held at the Hôtel 
Métropole, and, after the repast, Mr. E. L. Berry (late 
chairman of the London Section) proposed the toast of 
“The Electrical Contractors’ Association.” Daring the 
year, he said, they had entered into an arrangement with 
the Cablemakers’ Association, with the main idea of 
inducing the members of the Electrical Contractors’ 
Turning to the 
question of municipal contracting, Mr. Berry said they 
were combating the idea that corporations should do their 
own contracting. The duties of municipalities were sufti- 
ciently arduous without the additional undertakings which 
a contractor could do so much better. Mr. Berry also 
referred to “cutting firms,” and urged that they should be 
boycotted. Mr. L. Tate (hon. secretary of the association) 
replied to the toast. “Kindred Associations” was pro- 
posed by Mr. W. Cross, and responded to by Mr. Wilson 
Hartnell. 

Colour Phenomena in Photometry.—At a meeting 
of the Physical Society held. last month, Mr, J. S. Dow 
presented a paper on ‘Colour Phenomena in Photometry.” 
The different shades of colour of the various methods of 
street-lighting is at present causing an amount of discussion 
in electrical circles as well as among public authorities ; 
hence Mr. Dow’s paper is quite opportune. In the course 
of his observations be submitted curves showing the effect 
of altering the distance of the eye when an incandescent 
mantle is compared against a gas standard with the Joly 
photometer. Differences of 5 per cent. could easily be 
obtained. The Purkinje phenomenon, usually regarded as 
producing uncertainty In ordinary work, was only noticeable 
at very small illuminations and with comparatively large 
fields of view. He had also conducted experiments which 
showed that Flicker photometers seemed to be affected by 
colour phenomena, but to a smaller extent than ordinary 
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ones, In any case, whether a Flicker or an ordinary 
photometer was adopted, it was necessary to specify the 


size of the field, the distance of the eye, and the order of 


illumination used in order to get consistent results. Mr. 
A, P. Trotter thought the difficulty of comparing the 
intensities of two lights of different colours was an 
Imaginary one. It was possible for anyone accustomed to 
photometric measurements to get trustworthy comparisons 
of lights of different colours. He, for the sake of pre- 
cision, had dealt with the comparison of red and green, 
but he pointed out that in practice the variation In colour 
between the lights under test was not so great as this; 
ranging from the light of the Heiner lamp to that of the 
aro light or daylight. He agreed with the author that 
when taking photometrical measurements it was best to get 
as far away as possible from the comparison disc. Mr. A. 
Russell said his experience was that the Lummer-Brodhun 
photometer was the one most favoured by those engaged 
in accurate photometric work. For comparing lights of 
different colours, however, a modified form of grease-spot 
photometer would have many advantages. 


The Local Government Board and Pablic 


Lighting.-—Some of the remarks made by the President 
of the Local Government Board on the occasion of the | 


opening of the Brighton electricity works on Saturday 


last are of considerable importance, in view of the attitude 


adopted by some of the Board’s inspectors when inquiring 


into applications for loans for electric lighting purposes. | 
This attitude we have adversely commented upon several. 
times, and when recently an inspector made a statement 


ab Newcastle to the effect that the Board were adverse to 
the sanctioning of loans for electric street lighting, as they 
considered it more expensive than gas, we thought that 
either the inspector’s statement had been badly reported 
in the local Press, or that he did not accurately interpret 
the opinion of the Board with regard to the best method 
to be employed for public lighting. No stronger evidence 
in confirmation of our latter view is required than that 
furnished by Mr. Burns at 
deserve to be quoted in full. 
"has no fear for electric light, electric power, or 
electric traction. 
gas for all three purposes. From the point of view of 
commercial expansion and industrial improvement, and 
from the point of view of price, health, and domestis 


hygiene, there is nothing to compare with electric light." : 
This being the view held by the President, and presumably : 


by his colleagues on the Board, it is surely not too much 


themselves in golng about the country advising local autho- 
rities to use gas for public lighting when electricity is the 
system desired, thus discouraging the use of the admittedly 
improved system, will be curtailed. Electrical engineers 
do not seek the advocacy either of the Local Government 


Board or any other authority for extending the use of 


electricity; they have sufficient confidence in thelr 
“commodity " to allow results to speak for themselves. 


They do, however, ask for a “fair field and. no favour” in | of the present Bill was the extension of the Wireless Tele- 


| graphy Act of 1904 (which would otherwise have expired 


which may be fought out the battle of the rival systems, 
But if we read the signs aright, they portend an improve- 
ment in the recaleltrants, to whom, if we may paraphrase 


an Eastern sage, the reflection of the night brings with — 


it the wisdom of the morning. 
Ultra-Violet Lamps.—The quality of the light pro- 


duced by the usual ultra-violet lamps (operated by a- 
condenser discharge) is sald to decrease as the lamps get. 
heated, and the ultra-violet rays quickly cease on over-. 


heating of the lamps, so that it is practically impossible 
to maintain the ultra-violet ray continuously for effective 


|. position, 


Brighton, whose words | 
“The future,” said he, 


In my judgment, it is better than. 


work for any comparatively long period. It is desirable in 
many instances that the production of this ray shall be not 
only continuous, but substantially uniform and reliable. 


According to the Western Electrician, a patent has been 
granted in the United States for a particular form of lamp 
for accomplishing this desired result. Mounted on a suitable 


base, a8 shown in the accompanying illustration, are opposite 
standards, supporting the opposite electrodes, 4, 5; the 
former is fixed in position and the latter in adjustable 
Each electrode is composed of a large number 
of thin plates clamped together adjacent one end by 
suitable means, as by a bolt, 6, which in the adjustable 
electrode is shown as simply provided with a tightening 
nut, 7, and in the fixed electrode is shown as provided also 
with a binding nut, 8, for holding in place a terminal 
wire, 9. The central plates, 10, are of iron or steel, and at 
the opposite sides are similar thin plates of like material, 
or of copper or aluminium, the plates converging as close 
to the discharge points of the electrodes as feasible without 
interfering with their proper working, and at their opposite 
ends, extending rearwardly from the arcing point to a con- 


siderable distance, and separated from each other by fan- 


like formation, as shown at 13. This formation, under the 
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heating Influence of the electric current, causes a rapid flow 


| of cooling air, tending to absorb and remove the heat 
to expect that the liberty which the subordinates take upon : 


radiated by the flaring rearwardly extending plates, 12. 


Wireless Telegraphy Bill.—A great deal of public 
Interest is being raised by the controversy between Lloyd's 
and the Marconi Company in respect to the Wireless Tele- 
graphy Bill now before the House of Lords. In so far as 
it contended that the Bill seeks to create a monopoly, it 


needs to be carefully watched, but in other respects 16 does 
‘not specially concern us. 


It may be as well, perhaps, to 


graphically cite the scope of the Bill. The original object 


next month) to the end of 1912, Certain members of 


| Parliament having become alarmed by what they considered 


the dangerously repressive action of the measure, the 


| Government accepted amendments reducing the extension 


to 1909, or three years instead of six. Lloyd’s look upon 
this measure as an Invasion of their rights, and have 


‘circulated to every peer a circular with reference to it, 
‘They apparently argue that the Marconi Company have 


a monopoly; that the company can charge whatever they 
like for the use of wireless telegraphy for the purposes 


£ 


868 


with which Lloyd's are concerned; that the company can 
eompete with Lloyd's in respect of those purposes; and 
that Lloyd’s want to equip further stations themselves, but 
are prevented by the Act. In a lengthy reply, the com- 
pany state that “the Act of 1904, which was for two years, 
was passed primarily in the interests of naval signalling, 
and although we are of opinion that some Government 
control of wireless telegraphy is desirable, we found no 
difficulty in working commercially for three years before 
the Act without such control, and entertain no fear that 
we shall not be able to continue satisfactory working if the 
Bill is abandoned.” Lloyd's, by thelr agreement, have 
expressed the view that there should be one system in 
general use, 


own stations, and without charge at the Marconi Company’s 
stations ; the company cannot compete with Lloyd’s in 
respect of shipping intelligence, and when Lloyd's were 
free to erect stations themselves they only erected three, 
two for purposes primarily other than ship reporting. But 
the validity of Mr. Marconi’s patents in this country is 
being challenged by the Lodge-Muirhead Wireless and 


General Telegraphy Syndicate, and legal proceedings before 


an English court are pending. 


Technical Education —It must be patent to any 
observer that with the rise of an idea, organisations soon 


spring Into existence with the object of fostering that idea 


and bringing it more prominently before the public. In 
the course of this development, the organisations which 
took part in the actual formation of the ides, or which 


directed its youthful steps, are gradually displaced. Thus, 


with regard to technical education, many associations exist 


to-day for the purpose of facilitating the edusation of those - 


who propose to eventually follow industrial pursuits. .All 


these are admirable institutions, doing an enormous amount |. 


of good, against which nothing can be said, except perhaps 
that more co-ordination would be advantageous, and we 
(rust that as they proceed they will gain enlianced support, 
and at the same time increase their influence. But some 
of the older organisations are already feeling the effects of 
this evolutionary process, and for a case in point we 
might name the National Association for the Promotion of 
Technical and Secondary Education. : According to the 
fifteenth annual report of the executive committee, the com- 
mittee have been greatly embarrassed owing to the con- 
traction of the resources of the association, and they feel 
it to be their duty to impress upon all those engaged or 


interested in higher education the very great importance 


of sustalning the work of the association, which is widely 
acknowledged to be of the highest value. The presi- 
dent (the Dake of Devonshire), in the course of his 
speech at the annual meeting held last week, referred 
to the financial positlon of the association. The 
financial difficulty, he said, had only been temporarily 
surmounted by a special fund, and if the operations of 
the association were to be continued, even on the modest 
scale of recent years, it would be absolutely necessary 
that the sum of £300 or £400 a year should bo raised in 
addition to the present declining list of subscriptions. The 
work for which the association was established to carry on 
had been to a great extent accomplished, and it was not, 
therefore, a subject for wonder that some of the subscrip- 
tions to the association had been withdrawn. He suggested 


that during the next year, in which provision was made. 


for the continuance of the efficient work of the association, 
the executive committee should ascertain, by communica- 
tion with the Government, how far the Board of Education 
were ina position to take up any part of the functions 
which the association had hitherto assumed; and 1f it 
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The circular further points out that they get 
the use of the Marconi system for £20 a year at Lloyd's 


should be found that those functions could be more usefully 
discharged in the future by a private association than by a 
department of the Government, they should give practical 
consideration to the manner in which it might be possible 
to secure a larger amount of assistance from the public 
than they seemed likely at preseat to obtain. Bat whether 
the association was to continue the work or whether, as 
was possible, it might be found necessary to resign it to 
other hands—if at some not distant time the association 
should ‘tease to exist in its present form, no atigma of 
failure could possibly attach to it. Sir Philip Magnus 


and others spoke favourably of the association, and 


suggested that if the necessary funds were forthcoming, 
there would be no difficulty in finding useful work which 
the association might do. 

The Electrolytic Deposition of Zinc —Dr. T. S. 
Price and Mr. G. H. B. Judge have jointly been carrying 
on investigations into the deposition of zinc from solutions 
of zinc sulphate, making use of a rotating cathode, and in 
a communication to the Faraday Society on June 12 they 
gave a summary of the results which they had so far 
obtained. The platinum electrodes used were similar to 


i ee —— ee, 


those described by Dr. F. M. Perkin (see our last week's 
issue). One end of the spindle is drilled to recelve the 
eathode, which is fastened in position by means of a screw 
as shown in Fig. 1; the other end of the spindle is fitted 
with a grooved pulley. In working with rotating cathodes, 
the authors have not found it convenient to use a beaker 
to hold the solution. In all their experiments the volume 
of the solution was 50 to 60 cubic centimetres, and during 
the electrolysis the mouth of the funnel was covered by 
means of a split cover glass; towards the end of the 
experiment the cover glass and the sides of the fannel were 
washed down with distilled water, and the current passed 
for a short time longer in order to make sure that deposi- 
tion was complete. The cover glass was then removed and 
the washing of the cathode commenced at the same time as 
the tap of the funnel was turned in order to let the solution 
run out. The washing was continued until the current had 
fallen to zero, the cathode continuously rotating meanwhile, 
The electrode was then washed with absolute alcohol, and 
dried at steam heat. In all cases the cathode was silvered 
before deposition of the zinc upon it. The first experiments 
were made without taking any precautions to keep the 
electrolyte cool. The method adopted was as follows: At 
the commencement of the experiment the current used was 


0 25 amperes, the voltage necessary being four; after five 
minutes the current was ralsed to 0:5 amperes, the necessary 
voltage being 5 to 55; after five more minutes the current 
was made equal to one ampere, and the voltage was 6 to 6 5. 
If the apparatus was then left to itself the current 
gradually increased to two amperes (in about 10 minutes), 
owing in the Increase in conductivity, due partly to the 
liberation of sulphuric acid as the zinc is deposited, and 
partly to the heating effect of the current. The current 
was then kept at two amperes for 20 minutes (voltage 
finally 4°5 to 5°5), the cover glass and sides of the funnel 
being washed down about five minutes before the end of 
the experiment. The current could have been raised to 
two amperes in a shorter time than given above, but the 
object was not to eut down the time of deposition to a 
minimum, but rather to get a quantitative result. In the 
next experiments the electrolyte was kept cool by means 
of a jacket containing ice, as shown by the dotted lines in 
Fig.1. The tap of the funnel could easily be turned by 
means of a glass rod, which hooked into a loop put on to 
one end of the tap. The results obtained were very satis- 
factory. The weight of zinc taken in each case was 
0'2274 grm. The weights found were 0°2274, 0°2266, 0:2271, 
02260, 02274, 0 2268, 02275, 02273, 02272, and 072269 
grammes respectively. The temperature of the solution did 
nob rise above 14deg. C. The authors are of the opinion that 
Kollock and Smith's method for the determination of zine, 
using à mercury cathode and a rotating anode, is a very 
good one, but think that the modification of the apparatus 
show in Fig. 2 makes it more convenient. In their experi- 
ments the mercury was welghed in a porcelain crucible, 
put into the electrolysis tube, and at the end of the experi- 
ment the amalgam was run off into the crucible through 
the tap; it is even possible to obtain the amalgam dry in 
this manner, although it is not advisable to neglect washing 


it with alcohol and ether. It is not absolutely necessary | 


to siphon off the electrolyte and replace it by distilled water 
before running off the amalgam, although this latter pro- 
cedure would tend to greater accuracy, obviating any 
carelessness in tapping off the amalgam. 


Electric Current Meter for Gauging of Rivers,— 
The report of the Department of Pablic Works of the 
New South Wales Legislative Assembly contains an inte- 
resting account of the gauging of rivers by means of electric 
current meters. It may be within the recollection of some 
of our readers, that at one time the measurement of the 
flow of rivers in that State was carried out either by means 
of rod floats or meters of the Revy pattern, with recording 
dials under water. Three years ago the Pablic Works 
Department procured two electrically recording current 
meters of type made by Amsler-Laffon, of Switzerland, and 
it has been found that these meters, even when used in 
dirty and muddy water, alter but slightly in rating, and 
give very satisfactory results. The meter can be used in 
streams of all sizes. It gives the mean velocity of the 
impulses. Only one testion of the river need be taken. 
Gaugings can be taken with more rapidity and accuracy 
than with the rods, and the cost is less, as fewer men are 
required. Instead of using the meter attached toa metal 
rod so that it can be held rigid, it is suspended by the 
Insulated copper wires, which allows the meter to turn in 
any direction, the screw being kept facing upstream by a 
four-blade tail. Leaden weights up to 60lb, varying 
according to the velocity, are attached to keep the Instru- 
ment at right angles to the flow; this allows of the meter 
belng raised or lowered very quickly to any desired position 
on the vertical. To put the instrament into operation, fix 
the rudder, A, in the diagram by means of the screw, C; 
place the instrument on a metal bar, D, so that it is 
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entirely free to turn in any direction with the current. 
Connect the terminals, 2 and 5, of the electric battery 
with L and U respectively on the meter. At every 
50 revolutions of the axle on the wheel a small 
arm or wiper inside the meter revolves, completes 
the circuit, and causes the bell to ring. To inspect 
and oil the electric contact, the cover, E, must be 
removed. The bottom, E!, should never be taken off. 
In order to empty the case, the outlet, F, should be opened, 
and water drained off each day. When using the “ tele- 
phone, or buzza," connect two ends of the telephone wires 
to No. 4 and No. 5 clamps of the electric battery, and one 
wire from clamp No. 5 to U! on the meter; if the axis of 
the meter is going forward, one sharp tick is given; lf 
reversed, two ticks. To measure the velocity of water, 
the mode of procedure is as follows: When the bell rings, 
observe on a stop watch the instant when the ringing 
ceases, and then observe the interval of time (expressed in 
seconds) till the next signal ceases. The beginning of the 
signal is only for advising the observer. The discharge 
is computed as in the case of the rod floats. Thus, let b in 
feet be the distance between each vertical, where d, do, eto., 
are the mean depth between each two verticals ; V, Va etc., 


the measured mean velocity of the area between each two 

verticals ; and A the area in square feet of the cross-section, 

then the total discharge is expressed in the formula | 
Q = b (V, di + V, d, + ote) - 


-Q 
Then V= A | 
The interval of time from signal to signal is denoted 
by the letter 7; V denotes the speed of the water. 
If, for example, that interval has been 20 seconds, 
then /—20. Next, a tagged wire is stretched across 


. the cross-section, and when a boat is available, two 


others above it for holding the boat in any required 
position: the insulated wires, with the meter and 
weights attached, pass over a puiley at the end of a 
pole projecting from the boat, so that the meter is well 
clear. The boat is then held in position by the two upper 
wires ; the meter is suspended just under one of the tags 
on what might be called the cross-section wire. The 
Insulated wire is marked at each foot, the measurement 
Two methods of 
measuring velocity may be used with such a current meter 
as is described above: (a) multiple measurements, (b) unit 
measurements. Method (a).is the more exact, and, when 


the water surface is not fluctuating rapidly, is the method . 


which should be adopted. The method by unit measure- 
ments is the bast method to use when the water-level is 
fluctuating rapidly, and should be adopted when a river 
has been rising or falling 8ft, or 9ft, per day. | 
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THE LONDON COUNTY COUNCIL GENERATING STATION AT GREENWICH. 
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attracting considerable attention of late for two reasons. 
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| Fig. l.—General Arrangement, Plan, and Elevation of the London County Council Generating Station at Greenwich. 


The first is the proposal now before Parliament that this 
station shall be the first. from which a bulk supply of 
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electricity shall be given to existing electric lighting 
undertakers in London. The other reason is that the 
working of the station has caused some inconvenience to 
the Greenwich Observatory, to which reference has already 
been made in our columns. The chief interest in the 
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Fra. 2.—Two of the Priestman Automatic Coal Grabs, with 
Station in background, 


station from an engineer’s point of view lies in the detaila 
of design, and in these the station is second to none 
previously erected in the United Kingdom. We propose 
in a few articles to deal with the special features of the 
Greenwich station. 
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working has been golng on for the past five years. The 
firat ines to ba converted to electric traction were those 
between Tooting and Westminster, Waterloo, and Black- 
friars Bridges. The actual work of reconstruction of these 
lines was commenced in April, 1902, and the electrical 
working of the section was commenced on May 15, 1903, 
the first passengers being their Royal Highnesses the Prince 
and Princess of Wales, and the Princes Edward and Albert 
of Wales. The reconstruction of the tramways between 
Camberwell Green and Vauxhall was completed in the 
following June, and opened for public traffic in August. 
The reconstruction of the lines between the Elephant and 
Castle and Greenwich, viá Old and New Kent roads, 
Walworth-road, Camberwell-road, Peckham-road, New 
Cross-road, etc., was complsted by the end of 1903, and 
the lines were opened for public traffic shortly afterwards. 
By June 19, 1904, the cable tramway between Kennington- 


| gate and Streatham had also been reconstructed and 


reopened for publie traffic. Several other short lengths 
of tramway have also been reconstructed, so that on 
April 28, 1906, nearly 30 street miles of the Council’s 
tramways were being worked by electric traction. 

The work of reconstructing the remaining lines for 
electric traction is being steadily pushed forward, and 
work is at present in hand in connection with the lines 
between (a) Westminster and Wandsworth, (b) Bloomsbury 
and Poplar, (c) Shoreditch and Stamford-hill, and in (d) 
Vauxhall Bridge-road. Moreover, entirely new lines 
(electric) have been constructed between (v) New Cross 
and Lewisham High-street and (b) Aldwych (Strand) and 
the Angel, Islington, while the following additional lines 
are in course of construction: (a) in Garratt-lane, from 
Wandsworth to Lower Tooting; (b) from Camberwell 
Green to Forest Hill, viá Lordship-lane; (c) from High- 
street, Lewisham, to Lee Green; (d) from Trafalgar-road, 
ce Greenwieb, along Blackwall-lane; and (e) over Vauxhall 

ridge. 

Arrangements were entered into with the South London 
Electric Supply Corporation, by which the Council, in order 
to obtain current for the working of the Tooting and other 
lines, was allowed the use of a portion of the company's 
land adjoining its station at Loughborough Junction. 
Buildings of a temporary character were erected there for 
the accommodation of the plant required. The generating 


Fia, 3.—View of Electric Jib Crane, Locomotive, and Coal Trucks. 


The history of the London County Council tramway 
scheme dates back to the time when the Council firat 
came into office in June, 1889. The tramways of London 
were then in the hands of 15 different companies. A large 
proportion of these, over 87 per cent, have since been 
acquired by the Council, and their conversion for electrical 


plant was worked by a staff in the employ of the Council, 
the company supplying the steam power and being paid 
therefor at the rate of 1°4d.a unit of current generated. 
In connection with the working of the New Cross and 
Greenwich lines, the Council arranged with the London 
Electric Supply Corporation for the temporary use of a 
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portion of the company's premises at Deptford for the 
accommodation of two of the sets of plant manufactured 
The company also undertook 
the running and maintenance of the plant, and provided 
the Council with the necessary steam for working it. Some 
of the lines in Southwark and Bermondsey have been 


for the Greenwich station. 
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The station now working at Greenwich is not tho 
fulfilment of the first scheme lald before the Council for 
a tramway generating station. It was first proposed to 
make use of the Council's tramway depós5 at Camberwell, 
and powers to use this were obtained under the London 
County Council Act of 1900. This site would have been 


Fig. 4,— General View of Pier, taken from a weigh office over outside coal bunker. 


worked from temporary station erected and equipped at 
the City of London Electric Lighting Company’s station at 
Bankside. Power for working the plant installed at the 
station has been supplied by the company at the rate of 
2d.a unit generated. On the north of the Thames the line 
from Aldwych to Islington has been worked by current 
obtained from the County of London Electric Supply Com- 
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pany, Limited. Owing to these supplies being for limited 
period, the cost for electrical energy has naturally been 
high to recoup the supply companies for special expenditure. 
The opening of the Council’s own works at Greenwich 
will enable the load now supplied by the above undertakers 
to be gradually taken over, and hence the cost of working 
the tramways will be very considerably reduced. 
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Fig. 5.—Section of Station, showing the Route of the Coal and Ash Conveyor. 


more central than the-one at Greenwich, but it was not so 
advantageous when the whole of the engineering facilities 
were considered. Difficulty also arose in connection with 
the Camberwell site in the acquisition of certain property 
required. We believe that Mr. J. H. Rider was the first 
to appreciate the advantages which the Council’s tramway 
depot at Greenwich afforded. This depót, although not 
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80 near the centre of the tramways as Camberwell, has a 
good frontage on to the River Thames, which has been 
utilised both for the unloading of coal direct from colliers 
| up to 2,000 tons burden and for the removal of ashes by 
barge. What is equally important, the plentiful supply of 
water in the Thames enables engines of the condensing 
type to be used in a way which would not have been 


mS Google 


possible at Camberwell. Moreover, although it was neces- 
sary to acquire some property for the purpose of so enlarg- 
Ing the site as to render it suitable for the erection of an 
electricity generating station, the expenditure which had 
to be incurred in acquiring the property was not so great 
as would have been the case in connection with the pro- 
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Fig. 6.— The Discharge Shoots from Oat 


perty adjoining the Camberwell site. The cost in thé 
former case was estimated at £30,000, and that in the 
latter at £80,000. In 1902 the Council, therefore, applied 
for and obtained powers to acquire the additional land 
adjoining the site and to use the Greenwich tramway depós 
for the purpose of their tramway generating station. The 


general arrangement of the generating station was designed 
by the Conneil’s architect in consultation with the tram- 
ways electrical engineer, and the building was erected 
under the supervision of Mr. W. E. Riley, the Council’s 
architect, and equipped under the supervision of Mr. 
A, L. C. Fell, the Council’s chief officer of tramways, and 
Mr, Rider, the tramways electrical engineer. The pier and 
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side Bunker, showing Apparatus for Filling the Conveyor Buckets, 


| detalla up to the point at which the high-tension current 


Fia, 7.—Three-Phase E.C,0, Motors driving the Coal and Ash Conveyors, 


B78 


p 


1908 


NE dL * 


condensing water pipes were designed and erected under 
the supervision of Mr. Maurice Fitzmaurice, the Councils 
chief engineer. 

We propose to commence our description of the statión 
at the point at which the coal enters the same, and to deal 
with the various items of plant until we have covered thé 
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leaves the station. The general arrangement, however, !& 
shown in Fig. 1, and to this we shall have to refer 
frequently In the course of our description. Only one half 
of the station shown on this plan is at present completed 
and equipped with four 3,500-kw. sets. The alternators in 
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this case are driven by the special type of reciprocating 
engines recommended by Mr. Rider after his American 
tour. In the other half of the station now being bullt 
turbo-generators are to be used, which will allow of the 
output of each unit being increased to 5,000 kw. Apart 
from this change, the general features of the rest of the 
equipment will be the same 
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The pier which has been built out into the Thames is 
supported on iron cylinders sunk down into the bed of the 
river. The depth of water at the end of this pier is 
sufficient to allow a steamer of 2,000 tons to be unloaded, 
and the crane equipment has been specially designed to 
expedite a quick discharge. As will be seen from the plan, 
there are three electric cranes on the front line of rails 
along the pler. These are of the direct-current type. 
There is a 50-hp. motor on each crane for hoisting, 


and a smaller one for traversing. The hoisting speed 


of the loaded grab is about 150ft. per minute. The 
cranes are supplied through flexible cables, which are 
connected to plugs along the pier. These plugs, made by 
the Western Electric Company, are constructed with water- 
tight tops, while the sockets have hinged watertight covers, 
80 that the insulation will not suffer in wet weather. We 
noticed also when inspecting, that these pler plugs and the 
others throughout the station supplying other accessories 
are all made interchangeable. Behind the track for the 
cranes there are two longitudinal tracks (Fig. 1), on which 
the coal wagons stand when being loaded. The lay-out of 
these metals and the connecting lines running over the 
coal store is so arranged as to keep down shunting to a 
minimum, and to enable one locomotive to serve two cranes 
when working at their fullest capacity. The two outside 
lines over the coal bunkers are the working ones, and the 
normal arrangement will be as follows: A locomotive will 
push three emptied trucks out of the shed from one line 
over the coal bunkers and along on to one of the straight 
lines on the pier. The length of line after the points is 
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just sufficient to allow of the locomotive to return past the 
points up to the otherend of the stralght line, where it 
will engage with three trucks which have been previously 
filled by a crane, These will be pulled down over the 
welghbridge on the other line in the coal bunkers, 
welghed individually, and emptied into the bunkers. The 
next journey will take empty trucks and bring back full 
ones from the other line along the pier. In this way & 
circulation of empty and full trucks can be maintained, and 
there will be no time wasted in useless shunting. The 
grabs seen in Fig. 2. are of Messrs. Priestman Bros,’ 
make, and are automatie in their action, . They hold 25cwt. 
of coal, while the trucks into which they discharge are 
designed to take five tons. These trucks, seen in Fig, 3, 
are equipped with automatic couplings, which can be 
released by levers from either side of the truck. They are 
self-emptying, and there are two hinged shutters at the 
bottom of the sloping sides of the truck, which can be 
also operated conveniently by a man standing on elther 
side of the truck. The electric locomotives are supplied 
with current at 550 volts by means of the third rails, 
which can be seen in the illustrations. Owing to the 
curves and crossings, these third rails with their Insulating 
guards frequently have to be interrupted, It was, there- 
fore, found necessary to place four collecting shoes on the 
locomotive, two on either side of the same. As the trucks 
pass over the coal store, they are weighed on the weigh- 
bridges (Fig. 4) indieated 1n the plan. To simplify the 
checking of weight of coal, all the trucks are arranged 
to have exactly the same tare weight. The zeros of the 
two weighbridges are adjusted to this tare, so that they 


Fra. 8, —The Ash Shoot from river-end of conveyors. sy 


read directly the quantity of coal in the trucks. 
advantages of having this outside the coal bunker, which 
is capable of taking the full cargo of a vessel of 2,000 tons, 
is that the rate of discharge is not dependent on the 


The 


carrying capacity of the coal conveyors supplying the main 
coal bunkers in the power station. This outside coal 


bunker is divided into two halves, which discharge into. 
the two coal conveyors, which travel by the route indicated 


in Fig. 5. Fig. 6 shows the underside of this coal store, with 
the New Conveyor Company’s apparatus for filling the 
hoppers. The bunkers themselves are constructed with 
sloping sides, so that the coal freely flows out of the eight 
shutes without there being any need of manual labour in 
discharging. 

The conveyors, after leaving the outside bunkers, pass 
Into the boiler-house basement, and then up the side of 


the wall of the same until they are some 86ft. above floor 
level, 


At the top of this vertical rise is placed the electric 
driving gear, shown in Fig. 7. The details of the drive 
from the three-phase motor to the bucket conveyor are 
clearly shown in this illustration. The motors drive 
through three reduction gears, the first consisting of a raw- 
hide pinion engaging in a steel wheel with machine-cut 
teeth. A notable feature in the electric driving is that 
the Electric Construction Company's 25-h.p. motors used 
are of the squirrel-cage type, and they are switched 
straight on to the 220-volt supply mains without 
any starting device. This is found to be perfectly satis- 
factory. The conveyors then pass over the line of main 
bunkers, which, when the second half of the station is 
completed, will have a capacity of 10,000 tons. The 
bunkers are divided up into self-trimming pockets, one 
for each boiler, and arrangements are made so that 
the temperature of the coal in each pocket can be 
ascertained. For this purpose an iron tube is carried 
down to nearly the bottom of the bunker, and a 
thermometer can be passed down it, In the event of 
over-heating of the coal any one pocket can be emptied 
separately, and a water service is also provided over each 
pocket. Tipping levers are placed along the line of the 
conveyors to discharge the buckets over any pocket. The 
conveyor having discharged coal into the main bunkers 
passes down to the bottom of the boller-house again, and 
picks up ashes from the ash shoots seen in the section 
(Fig. 1). The ashes are discharged into barges in the river 
by means of the storage hopper shown in Fig. 8. The 
carrying capacity of these conveyors is 40 tona of coal per 
hour each. They will be extended over the second part of 
the boiler-house when it is completed, and the existing 
motors are sufficiently powerful to drive the increased 
length. 

(To be continued. ) 


BRIGHTON CORPORATION ELECTRICITY 
DEPARTMENT. 
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Opening of Southwick Power House. 


The Corporation’s new electricity generating station wag 
opened on Saturday last by the President of the Local 
Government Board. The station has been erected on the 
eastern arm of the Shoreham Harbour at Southwick, a few 
miles west of Brighton, on a site 10 acres in extent, with a 
wharf on the whole front allowing 750-ton colliers to moor 
alongside the boiler-house. The buildings are capable of 
holding plant of a capacity of 16,200 kw., with farther 
extensions, and at present one-third of this plant has been 
installed. The plant consists of three turbo-generator unita, 
each capable of giving an output of 1,800 kw. The turbines 
are of the double-flow Westinghouse-Parsons type, in which 
steam, entering an annular chamber at the centre of the 
cylinder, first expands in nozzles and impinges against 
impulse blading of the compound Laval type. The steam 
then continues to flow towards either end of the turbine, 
and enters the Parsons portion of the turbine, from which 
it finds its way to the condenser. Steam is supplied at 
180lb. pressure by Babcock and Wilcox boilers fitted with 
mechanical stokers, and being led through separately fired 
superheater, obtains a maximum temperature of 530deg., 
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or 150deg. superheat. Surface condensers are used which 
p a vacuum of not less than 271in. with barometer 30in. 
High-tension alternating three-phase current is generated 
‘ab 8,000 volta, and transmitted through five trunk mains 
to the North-road works, 42 miles distant, where a large 
sub-station has been erected as an annexe to the old gene- 
rating station. Here the high-tension alternating current 
1s transformed to low-tension continuous current, and is 
distributed for lighting, power, and traction through the 
old system of mains. The cost of the power station, 
including the purchase of the site, is under £350,000. 

At a luncheon given in the Royal Pavilion, at which 
Mr. John Burns was the principal guest, the Mayor, Alder- 
man James Colbourne, presided over a large gathering. 
In responding to the toast of his health, proposed by the 
Mayor, Mr. Burns dwelt at length on municipal govern- 
ment. The Local Government Board, he said, had no less 
than 26,000 local authorities to supervise, and one hundred 
millions of the ratepayers’ money to look after. In spite 
of the pessimists, we had, municipally, the best-governed 
people in the world. As regards the particular local enter- 
prise with which his visit was associated, although the 
action of the Electric Lighting Committee was now being 
adversely criticised, he belleved that 10 years hence their 
prescience would receive as much eulogium as had the action 
of their forerunners who had the courage not to allow the 
slums to be perpetuated. He promised to watch with 
interest the result of the electricity undertaking. 

Mr. E. A. Villiers, M.P., proposed the toast of 
“The Mayor,” after which the company were conveyed to 
‘Southwick. 

Here the Mayor again presided, and supporting him 
were the Right Hon. John Burns, M.P., Mr. E. A. Villiers, 
M.P., the Mayors of ‘Hove and Worthing, Councillor E, J. 
-Butt-Thompson (chairman of the Electricity Committee), 
.Mr. A. Wright (consulting engineer), Mr. John Christie 
(the engineer and manager), and. many others. 

The Mayor welcomed Mr. Burns, but before calling 
‘upon him to perform the opening ceremony he asked the 
‘chairman of the Electricity Committee (Councillor Butt- 
Thompson) to give a résumé of the progress of the under- 
taking. Tho latter mentioned that during the 14 years 
it had been established the number of consumers had 
increased from 213 to 4,500, the capital from £56,000 to 
over £700,000, and the annual revenue from £4,600 to 
£91,000. The undertaking had been self-supporting from 
the beginning, had repaid £150,000 in sinking fund, 
relleved the rates to the extent of £14,240, and had a 
reserve of £21,000. At the same time the price of current 
had steadily diminished. They hoped soon to provide an 
information bureau in the centre of the town. 

Mr. Burns then stepped forward amid loud applause, 
and expressed his warm approval of the policy of the 
Lighting Committee, and commended the Corporation 
on their courage, wisdom, forethought, and enterprise in 
having erected such a fine building. He had something to 
say in reply to the critics, and gave what he called a 
typical instance of the short-sightedness of the critics. He 
‘made with his own hands the first electric tramcar in this 
country (in 1881), but he had to take his car down to the 
‘Crystal Palace and run it round the grounds for six months 
before he could get people to believe that it was more 
than a toy experiment. The fare was 6d. But, in order to 
convince a nervous public, he had to take his wife and 
‘mother-in-law down to the Palace three days a week, and 
. get into the first electric tramoar as a decoy duck for others. 
-He pointed this out to enforce the moral that when 
there is a new thing there are always grumblers. The 

“future had no fear for electric light, electric power, or 
‘electric traction. In his judgment, it was better than gas 
for all three purposes. From the point of view of com- 
‘mercial expansion and industrial improvement, and from 
the point of view of health and domestic hygiene, there 
‘was nothing to compare with electric light. No one could 
‘doubt that the electric tramway was superior to horse 
‘tramways or the motor ’bus. He asked supporters not to 
‘be influenced by statements that the electricity scheme was 
not profitable because of a paltry deficit last year. He 
‘suggested that Brighton should reduce their rate for 
‘lighting from an average of 24d. to a flat rate of 2d., which 


would lead to increased consumption and diminished cost 
of production. On the subject of the keeping of municipal 
accounts, he said the Departmental Committee he had 
recently appointed to go into the accounts of local 
authorities would draw up such a form of accounts that 
"he who runs may read." If that form were imposed 
upon every local authority, the people who would grumble 
most would be the supporters of companies, who would 
off up a prayer to the Local Government Board not to 
impose a similar form of account on them. 

Mr. Burns then set the machinery in motion, and the 
visitors were shown over the premises by the engineers, 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


The eleventh annual convention of this assoclation was 
opened on Tuesday last at the Royal County Theatre at 
Kingston-upon-Thames. The Mayor, Councillor H. C. 
Minnitt, J.P., was present and opened the meeting. He 
extended a hearty and courteous welcome to those present, 
and said he was proud that Mr. Edgcome had been elected 
president. This resulted in Kingston-upon-Thames being 
honoured by the convention, which other larger towns were 
keen on having. He hoped the programme would prove 
a successful one. As regards municipal trading, there was 
a good deal to be said for and against. He believed that 
municipal undertakings should be run on strictly com- 
mercial lines. He hoped they would enjoy the visit to the 
old town of Kingston-upon-Thames. 

Alderman COLLINS endorsed what the mayor had said, 
and congratulated Mr. Edgcome on his being president of 
the association, He had known Mr. Edgcome for many 
years, and had previously been chairman of the Electric 
Lighting Committee. It was due to their engineer's 
unceasing skill and energetic action in the fulfilment of ` 
his duties that he had risen to the position he occupied 
that day. Their visitors to Kingston-on-Thames would 
find much to see, and he hoped they would enjoy the 
historical associations. 

The PRESIDENT (Mr. J. E. Edgcome) thanked both the 
previous speakers for their kindly welcome. Councillor 
H. C. Minnitt, had been mayor for three years, and was 
always ready to weleome strangers to the borough. He 
had to thank both speakers for their kind remarks about 
himself. The 13 years he had spent in Kingston-upon- 
Thames were marked by a long list of kindnesses and 
courtesies he had received from the Corporation. Mr. 
Edgeome concluded his remarks by giving a list of a few 
historic associations of the Kingston borough. Thus, they 
had a stone upon which seven Saxon kings had been 
crowned, thelr charter dated back from King John, ete. 

Mr. J. E. Edgcome then read the following presidential 
address : 


Presidential Address 


BY J, E, EDGCOME, CHIEF ELECTRICAL ENGINEER, 
KINGSTON-UPON-THAMES, 


Gentlemen,—I wish to take this opportunity of thanking 
you for the great honour which you have conferred upon 
me in electing me your president. I can assure you that 
I feel the honour very deeply, seeing that it is the highest 
office which you can bestow upon one of your members, 
and I feel I need hardly assure you that it will always be 
my earnest endeavour, not only whilst holding the office of 
president, but at all times, to do whatever may be in my 


. power to promote the best interests of the association. 


There are many matters of great interest which appeal 
strongly to the president of an association such as onrs 
when considering the question of his address. For instance, 
much might be written on the question of Power Bills—a 
most interesting study, but one so evidently full of con- 
troversial matter that it is perhaps scarcely suited to a 
presidential address. I have decided, therefore, to practi- 
cally limit my remarks to matters concerning our own 
association, but propose to deal to some slight extent with 
one mattter which may perhaps be regarded as a distinctly 
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debatable question. I refer to municipal trading; and, 
although I do not propose to set forth here any opinion as 
to the merits or demerits of municipal trading as a whole, 
still there is one phaae of this question which I think may 


be touched upon with some advantage in this address, and |. 


that is the question of municipal wiring of consumers’ 
premises. 

It must be evident that any scheme of a local authority 
which fosters an increased consumption of electricity 
within their district must be beneficial to the munici- 
pality supplying such energy, and I cannot, therefore, see 
what objection can be taken to local authorities doing 
all in their power to encourage their consumers to make 
an increased use of electricity for various purposes. 
In respect to the question of the wiring of consumers’ 
premises, it appears to me that this is a matter which may 
be carried out to the satisfaction not only of the local 
authorities, but also to the complete satisfaction of the 
general body of contractors, if the local authorities, 
having obtained powers for carrying out such work, are 
content to act only as what I propose, for want of a better 
term, to describe as bankers to their electricity consumers. 
I would suggest that local authorities having entered 
into an agreement with new consumers to enable them to 
spread the cost of the work over a number of years on the 
basis of a deferred payment system, and having ascer- 
tained the requirements of such consumers, should 
prepare a specification of the work required, and, instead 
of then proceeding to carry out the work, should obtain 
tenders from suitable contractors, and having supervised 
the carrying out of such work, should be prepared to make 
the necessary payments to the contractor on the completion 
of the work. This arrangement is obviously to the advantage 
of the consumer, as he is enabled to spread the cost of the 
installation over a period of years. He knows that his work 
has been carried out to a satisfactory specification, under 
proper supervision and probably at a lower cost than would 
otherwise be the case, as obviously no extra sum on account 
of risk of bad debts need be included in the contractor's 
tender to the municipality for the work to be carried out on 
the consumer's behalf ; whilst, on the other hand, the con- 
tractor would, have no reason to complain that the munici- 
pality were entering into direct competition with him, as 
might be the case if the staff of the local authorities were to 
carry out the work. I feel assured that if local authorities 
decided in all cases to carry out their schemes of assisted 
wiring on these lines, contractors would soon cease to 
complain of what they now allege is the unfairness of 
municipal trading, and, on the other hand, would welcome 


such a scheme as a means of promoting the growth of 


electrical work throughout the country, 

l propose now dealing entirely with matters affecting 
this association. As one of the original members of the 
assoclation, and for some years a member of the council, 
during which period I held office as honorary secretary, I 
have had full opportunity to watch closely the development 
of our association, and to understand some of the difficulties 
. which the council have had to contend with from time to 
time. The following table shows the growth of the associa- 
tion year by year: 


Members of Associate 


Year. committees, Engineers, members, 880ciates. Total. 
1830- dece “OO! eee “OB e Set ecient. 00> see 114 
1897 mmnm GT etme — Atoms — omom 04 2 140 
1898 suomo OO cue TO omom — e 55 ues 16] 
1899 osi. T00 Xtewwes TA ce cO. ke mo DOC uerus 196 
1900 .... TU weit 508° Gane. O eee UDDS aee 7219 
1901 susma 99 os IIA iu Ó n. 49 n. 968 
1902 4. 108 ...- 196 .... 09 .2 OF ...— 800 
1905- uem. TOT xe LAL) ouem lA mue 00 uec “662 
1908. lc 145 iu 156 cose ll o 72 do. 584 
1905 4x AM lesus 158 12-12 UE. cca. 309 
1905. xm LOD terrane “NOL. ceca OU en CUL mw DOA 


In 1901 the council felt that some special effort should 
be made to call the attention of the various municipal 
authoritles who were eligible for membership, but who 
had not joined the association, to the advantages which 
they would obtain by so doing, and with a view to 
increasing the efficiency of the association they appointed 
a secretary, as they recognised that the work had so 
largely increased as to make too heavy a demand upon the 


time of their honorary secretary, and shortly afterwards 
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the association was incorporated. Although owing to our 


constitution the field from which we can gather our 


members js a somewhat limited one, and although many 
of the larger towns owning municipal electricity under- 
takings have already joined the association, it ia still 
open to us to further increase the number of our members, 
seeing that there are at the present time about 258 local 
authorities owning electrical undertakings in opsration in 
the United Kingdom, exclusive of electrical undertakings 
owned by local authorities in the Colonies who are also 
eligible for membership, and we are glad to number among 
our members some of these Colonial engineers 
committees. 


and 


On studying the above table, one cannot help being 
struck by one feature which must be to a certain extent 
a source of dissatisfaction to members. I refer to the 
comparatively small number of assoclates in our ranks. 
There are, I believe, about 800 assistant engineers who 
are eligible for election as asscciates, but of these we 
at the present time number among our members only 
61. It is, therefore, evident that the assistant engineers 
in municipal electrical undertakings do not as a body 
consider that sufficient inducements have hitherto been 


held out to them to join the association, and the council, 


recognising this fact, have very carefully considered the 
matter and decided upon a course of action calculated to 
overcome this difficulty, and to which I will refer briefly, 
although in so doing I shall be to some extent anticipating 
the report of the council which will be presented to you 
during the convention. It was apparent to the council 
that, in the majority of cases, the assistant engineers were 
unable to attend the annual conventions during the absence 
of the chief engineers who were themselves attending the 
meetings, and as difficulties had arisen in carrying out the 
suggestion of holding a second convention annually for 


‘associate members and associates, the council were com- 


pelled to consider other matters likely to prove of advan- 
tage to the class of members whom they wished to 
encourage. It was decided to reduce the amount of the 
annual subscription for associates, and also to suggest to 
the association the promotion of a scheme which should 
prove an inducement to assistant engineers to join the 
association and to send in papers upon subjects connected 
with their profession. 

There has always been some difficulty in obtaining from 
associates papers of general interest, and the council, with 
a view to stimulating a desire on the part of assistant 
engineers to write such papers, propose to offer for com- 
petition each year one or mora travelling studentships, 
which will enable the holder to visit varlous works 
throughout the kingdom; and the council hope that the 
assistant engineers of the various municipal stations will 
appreciate these efforts on their behalf, and will be pre- 
pared to co-operate with them. Although it will be seen 
that there is still a probability of extending our member- 
ship, yet this can only be done to a limited extent; 
whereas, on the other hand, there is no such limit to the 
useful work which this association can do, and it is upon 
this question of the sphere of usefulness which I think lies 
before it that I propose to dwell. I am sure it is fully recog- 
nised that this and other kindred associations have done 
and are doing useful work in the interests of engineering 
generally ; but, in my opinion, some of the greatest benefits 
obtained by members of such associations are those result- 
ing from a constant Interchange of ideas between members, 
and certainly the chief factors in promoting this Interchange 
of ideas are the conventions which are held annually by 
associations In various towns, | l 

It is a custom now for most scientific and engineering 
institutions to hold an annual congress or convention, and 
we can, I think, claim that the advantages to be derived 
from such gatherings are very apparent in the case of asso- 
clations of electrical engineers, seeing that there is no branch 
of engineering in which developments are taking place so 
rapidly and in which such developments are of so far-reach- 
ing a character ; and when we consider that the engineers 
and committees who are members of our association are 
respectively responsible for the design and working of, and 
for the carrying outef, the policy Involved In electrical under- 
takings throughout the county, in which many millions of 
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public money is invested, it is in my opinion not only advis- 
able, but absolutely imperative, that these men should be in 
touch with the latest developments of electrical engineering, 
and I cannot concelve any more certain method of keeping in 
touch with such changes and developments than by taking 
part in the annual meetings where technical men congregate 
and discuss matters appertaining to their profession. A 
noticeable feature of these conventions is the fact that 
members are at all times not only ready, but anxious, to 
give one another the benefit of any experlence which they 
may have obtained in the course of their work. You could, 
of course, not expect a manufacturer to eagerly give to his 
competitors the results of any experience he had obtained 
in the perfecting of the plant he was manufacturing, but 
fortunately the various authorities and their engineers do 
not look upon each other as competitors, consequently there 
is free Interchange of ideas, resulting in a valuable asset to 
all concerned. 

The attendance at these conventions of the chief engi- 
neers and the representatives of committees results, of 
course, in a certain amount of expenditure to the local 
authorities, and it has been sometimes suggested that 
this expenditure of public money is an unnecessary 
one, seeing that copies of the papers read and of the 
discussions upon them can be obtained for a nominal sum. 
Personally, however, I cannot agree with this suggestion, 
and I am sure that those members of committees who have 
attended the conventions of the association will readily 
agree that the valuable experlence obtained by attendance 
at these gatherings far outweighs the comparatively small 
cost incurred; and ib must be borne in mind that this 
experience is not obtained only from the papers read and 
the discussions raised upon the papers, but in a much 
greater degree from the discussions which take place among 
the members at other times during the conventions, and 
from the information which is obtained during the visits 
to various works which are included in each year’s pro- 
gramme. It is somewhat a pecullarity of electrical 
engineers that when several are gathered together they 
Invariably discuss electrical engineering matters to the 
exclusion of all other topics, and the engineers in charge 
of the various works which are from time to time visited 
during the conventions are ever ready to satisfy the thirst 
for knowledge which is always a feature of such visits. 
Unfortunately there is a tendency on the part of the 
Government authorities to disallow, in certain Instances, 
the psyment of expenses incurred by the representatives 
of local authorities and their engineers when attending 
these conventions. I certainly fail to understand on what 
grounds this expenditure should be disallowed, seeing 
that although the experience gained by the engineers and 
members of the committees is an experience which is 
useful to them individually, yet it cannot be gainsaid that 
it must be of still greater value to the authorities which 
they represent and to the undertaking which they 
control, and I trust that in due course this may be fully 
recognised, | 

I have dealt very briefly with some of the work which 
the assoclation is dolng, and I now propose to deal some- 
what more fully with a work which, in my opinion, the 
association can usefully carry on. As you are all only 
too well aware, it is a habit among electrical engineers to 
send out inquiries from time to time to one another in 
respect to the many and varied matters relating to the 
generation and distribution of electricity. If I were to 
hazard a guess on the subject I should say that on an 
average every municipal engineer in the country receives 
perhaps 50 inquiries annually, and these inquiries embrace 
practically every subject which is or can be of any use to 
electrical engineers, and range from the modest request 
for information upon perhaps thres points to one set of 
queries which I remember went into a formidable total of 
52; and although these 52: queries, which modestly filled 
two sheets of foolscap, were, as queries, fairly harmless, 
they involved, if the work of answerlng them were con- 
scientiously carried out, the writing by each municipal 
engineer of a small treatise on the design and management 
of central stations in general. Doubtless from a literary 
point of view the compiling of answers to these queries 
is very good practice for the engineer, but unfortunately the 


‘majority of station engineers find their time fully occupied 


with other work; and although they invariably respond 
cheerfully to these too frequent calls made upon their time, - 
still they cannot but have a feelingof regret thatthe available 
data collected in this manner throughout the country is not 
tabulated for future reference, and I certainly think that 
this is work which lies clearly within the scope of our 
association, but which can only be satisfactorily carried 
out by means of a central bureau. I should like to state 
that this idea is one which has been presented to me on 
many occasions by municipal men and others interested in 
the matter, although for some years I have in my own 
mind seen the necessity of some such Institution. There 
are, of course, many difficulties In the way of its successful 
inception ; stlil, I am sure that engineers as a body will 


readily agree that difficulties exist only to be overcome. 


If the majority of the members of the association consider 
that such an institution would be of benefit to the associa- 
tion, there should be no difficulty in carrying their wishes 
into effect. | 

Doubtless the feature which will present itself most 
prominently to the honorary treasurer will be the question 
of expense, and it will be necessary to devise some means 
of meeting the enhanced expenditure which will be 
incurred by the necessary provision of a central office and 
the clerical assistance requisite for tabulating the data 
obtained, data which must be carefully collected and edited 
if it is to serve any useful purpose. If under the present 
procedure the cost to the different authorities of obtaining 
information upon various matters was ascertained, it 
would be found that a very considerable amount is spent 
yearly on this work; and if an equal sum were paid as 
fees to a central bureau for similar information, although 
more complete of its kind, it would go a considerable way 
towards paying the cost of the collection and tabulation 
of such information, although for some years the expendi- 
ture must, of course, very largely exceed the possible 
revenue, and some provision would have to be made to 
meet this cost. Under our present constitution the same 
subscription is paid by all municipalities, irrespective of their 
alzo—that is to say, the subscription of the largest city 
whose electricity committee is a member is the same 
as that pald by the smallest urban district council. I 
would suggest that an equitable source of revenue would 
be obtained by increasing the subscription payable by the 
larger undertakings, such increase being based on a sliding 
scale, but whether the amount of the subscription should 
be based upon the rateable value of the municipality, upon 
the capital expenditure of its electricity undertaking, or 
upon the profits derived from such undertaking, is a matter 
of detail for further consideration. | 

I need hardly point out that for some years the collection 
of the requisite information will be a considerable tax upon 
the time and good nature of the members of the association, 
but they will doubtless appreciate the fact that the work 


which they are ealled upon to do in glving information 
to the bureau will be work of an exceedingly useful and 


lasting character, from which permanent records will be. 
made, and they will feel that the result of their labours 
is being collected for the general use of the members, 
Instead of being, as in most cases at present, put aside 
after it has served the temporary purpose for which it was 


| eollected, and they will realise that in a few years they 


will be able upon receipt of a budget of inquiries to refer 
the applieant to the central establishment, which will then 
be fally qualified to deal with the matter. The central 
bureau might also be used as a meeting place for the 
members when in London, and a comprehensive technical 


reference library should be considered as a likely feature 


of the scheme. It might also be thought advisable to 
arrange for the keeping of a register of assistant engineers, 
so that chief engineers could make inquiries at the bureau 
when desirous of filling vacancies on their staff. 

I feel that the suggestions which I have ventured. to 
make are in a very crude form, but I trust they may afford 
some food for reflection among the members, and I hope 
that as a result some means may be found to put them 
Into a practical shape, and that from these suggestions may 
be evolved some workable scheme which will in the future 
prove a benefit not only to. the engineers who are members 
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of this association, but also to the various municipalities 
which they represent. 

In conclusion, whilst again thanking you for the honour 
which you have conferred upon me in electing me to the 
office of your president, I can only assure you that my 
highest desire whilst à member of this association is the 
same as I feel assured is that of every other member—that 
is, a desire for the welfare of the association, and the hope 
that in the future it will continue to prosper and to carry 
on its labours in the interests of the municipalities and of 
the electrical industry as a whole. 


Councillor J. M. R. Franois, the chairman of the 
Kingston-on-Thames Electric Lighting Committee, proposed 
a vote of thanks to the president for his able address. He 
had felt the advantage which membership of the association 
conferred, and quite agreed with the president that a larger 
number should join the association. — 


Steam-Turbines. 
BY SIDNEY W. BAYNES. 


The paper on the above subject was not read, but the 
author, having had the theatre darkened, showed a very 
long series of lantern slides. These covered the history of 


the steam-turbine as a commercial prime mover, and a- 


number of working drawings of essential parts were also 
shown. The paper really forms a most valuable collection 
of information, a great deal of which, however, has 
appeared from time to time in our columns, Mr. Baynes 
commenced his illustrations and descriptions with the 
Parsons turbine, and proceeded to describe by illustrations 
turbines of the following makes: Brush-Parsons, Willans- 
Parsons, Westinghouse, Curtis, Rateau, Zoelly, and the 
. De Laval. The whole of the discussion turned, however, 
on the general remarks given at the end of the paper, 
which read as follows : 


In starting up turbines with small clearances such as those 
of the Parsons type, to avoid a strip it is of vital importance 
that the whole machine should be heated up uniformly. 
Diversity of opinion exists between the makers as to the most 
effective means of accomplishing this, so much so that two well- 
known makers issue quite contrary instructions on the point. 
One firm requires that the turbine shall be warmed up for a 
considerable time by passing through a large amount of live 
steam before allowing the rotor to revolve ; another firm directs 
that after draining the pipes and steam chest from water the 
turbine should be at once set in motion ab the instant of 
admitting steam. The author is of the opinion that the latter 
is the safer, and certainly the more economical, of the two 
methods, as it should ensure the whole of the rotor and casing 
absorbing heat uniformly. : 

Another point open to debate is whether or not shrouding 
. contributes to economy. It is suggested that even if leakage is 
reduced, the increased skin friction counteracts this advantage. 
A further argument is to the effect that the steam passing the 
tips of the first blade does useful work on the second series of 
blades as it expands downwards into the succeeding blades. 
The size of continuous-current high-speed dynamos for turbines 
seems limited to about 1,000 kw. ; it would be interesting to 
know if there is any prospect of this limit being exceeded and 
in what manner difficulties in commutation are likely to be 
overcome. 

It is obviously impossible within the scope of a paper to 
review every design of turbine, and those dealb with are well 
developed and on the market in good commercial form. The 
steady advance of the steam-turbine in marine practice is a 
large subject in itself, and those interested in this branch of 
engineering are referred to a valuable paper read recently by 
the Hon. C. A. Parsons. The scientific principles underlying 
turbine construction are discussed at length by Dr. Stodola, 
W. Geutsch, and others, and much interesting subject matter 
bearing on this point will be found in their works. 


At the conclusion of the lantern display Mr. Baynes 
expressed his thanks to the various firms who had kindly 
given him information and lent lantern slides which had 
been shown. An appendix was handed to those entering 
the theatre which gave results of historic trials on turbines 
made by the firms above mentioned. 

Mr. S. E, FEDDEN, of Sheffield, said that thanks were due 
to Mr. Baynes for the trouble he had taken in collecting 
information for them, which would form a standard for 
reference. He wished, however, that they had heard more 


"the reasons of blades stripping. His experience had been 


the blades. 


as follows: His first two turbines of 500 kw. capacity had 
run for five or six years without stripping and without 
signs of corrosion, The next two: turbines introduced had 
been larger and stripping had occurred soon after starting, 
due to faults in foundation. Four sets of blades were 
destroyed in a larger turbine, due, the maker said, to exces- 
sive superheat. In this case there was no shrouding of 
These last turbines had afterwards run for 
two years without breakdown. Economy of coal consump- 
tion was not the only point to be considered, as turbines 
were so much more economical in oil. He had reduced 
his figure for oll to ‘0001d. per unit. In the larger turbines 
there was a slight corrosion of the blades after two years’ 
working, due, he thought, to bombardment of water 
particles. He had recently experimented with the influence 
of vacuum on steam consumption, and found that the 
increase in consumption was about 5'ó per cent. for each 
Inch decrease in vacuum. 

Mr. F. M. Lone, of Norwich, described a case of stripping 
on a turbine fixed last December. He thought it was due 


to the warming up of the turbine before starting. They 


had kept steam passing through until the exhaust outlet 
was as hot as the steam inlet. This gave unusual expan- 
sion, and the top of the rotor got hotter than the bottom. 
This, he thought, eaused the rotor to be hogged and the 
‘blades to touch, They had had no trouble since they started 
the turbine revolving slowly when warming up. 

Mr. E. J. Fox, of Messrs. Willans and Robinson’s, raised 
the question as to whether too much importance was not 
paid to steam consumption. Low steam consumption 
depended on small clearances, and the demands for extreme 
economy made on manufacturers could only be met at the 
expsnee of clearance. This should be borne in mind when 
comparing tenders. - | 

Mr. Izarp, the turbine designer of the same firm, 
thought there was no need to worry too much about a 
few blades stripping, as the cost of replacing the same was 
exceedingly small. In fact, the cos? of repairs to turbines 
could not bə compared to the cost of repairing an engine 
after mechanical breakdown. He also considered the 
average repairs needed on turbines remarkably few, in view 
of the newness of the industry. As- regards the corrosion 
of blades, extended experiments made by the Hon C. A. 
Parsons had proved brass to be the best material to prevent 
this. | 

Mr. H. FARADAY PROCTOR, of Bristol, deseribad soma 
trouble they had had In parallel running of turbo-alternators — 
at Bristol, due to the oll-pump being driven from the same - 
shaft as the governor. The driving of the oil-pump should 
be kept quite independent of the governing gear. He had 
had a case at Bristol in which seven blades were stripped 
and the 750-kw. Parsons turbine continued to run for 
10 days without giving any trouble. Mr. Proctor then 
explained details of the Westinghouse coma lashing for the 
extremities of the blades, which, however, does not give a 
continuous ring round the extremities of the blades. At 
his request an experiment had been made with a set of 
these blades. A strap representing the case had been 
screwed together until it touched the ring of blades 
revolving at a high speed. Although there was consider- 
able wear, the coma lashing prevented distortion, except 
just at the point of its interruption. He belfeved that an 
additional strap could be introduced here to complete the 
ring. 

Mr. J. H. BowDEN, of Poplar, had two turbines in his 
station and had four or five cases of stripping, for which — 
no reasonable explanation had been found by the makers, 
They had suggested that water or superheat might have 
been the cause. 

Bailie J. WILLOCK, of Glasgow, said he was more con- 
cerned in the question of how far the turbines enabled 
them to meet a peak load in the cheapest way possible. 
They had an instance of this in Glasgow, as in the tramway 
station there were four large engines, each of 4,500 h.p., : 
which cost $102,000. In the electricity works they had 
recently installed two Willans turbines of the same output 
at a cost of £30,000. If thus they could obtain 9,000 h.p. 
with steam-turbines for $50,000 and engines of the same 
horse-power cost £51,000, there was a clear saving of 
£21,000 from the use of turbines. The interest and capital . 
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charges were most important with a peak load, and he 
estimated that 75 per cent. of the cost of supply was due 
to capital outlay. A small saving due to steam economies 
in the 25 per cent. represented by works cost was quite 
unimportant when such a large saving could be made on the 
capital charges. 

Mr. C. D. Tarrg, of Salford, wished that the author 
had expressed some opinion as to whether the impulse 
turbine or the Parsons type was the best. He had recently 
seen some impulse turbines on the Continent, and was 
Impressed by the simplicity of their construction and by 
the fact that clearance was not important. Ib seemed to 
him that they would oust the Parsons type unless imper- 
fections in working were found. At Messrs. Brown- 
Boveri’s works he had seen turbines for 8,000 kw. under 
construction and direct-current turbo-generators of 1,500 kw. 
capacity. . He had been rather surprised to receive tenders 
for & turbo set recently in which the steam consumption 
guaranteed by makers using the same type varled 15 per 
cent. . | 

Mr, BAYNES, in reply, sald that he had cases of stripping 
ab St. Pancras for which no proper explanation could be 
found. He thought the chief troubles were due to starting 
up, and perhaps to the method of building the rotor spindle 
adopted in the turbine. This construction, together with 
the cooling of the bearings, would tend to cause stripping 
at the high-pressure part, where it was found. He did not 
agree with one speaker on the question of steam consump- 
tion. They were bound te trouble about this, as increased 
steam consumption meant Increased capital expenditure 
and also larger fuel and maintenance costs in the boiler- 
room. He also had had trouble with the runaway governors 
acting without due cause, and had had to block them up. 
He thanked those present for the kind way in which they 
had received his paper. 


On Wednesday, June 20, the meeting was opened in 
the Wharneliffe Rooms of the Great Central Hotel at 
10 a.m. Before the papers were commenced the President 
referred to the following invitations which had been 
extended to the members: . 

Mr. A. P. Trotter had offered to show the Board of 
Trade standard instruments any day that week to parties 
made up of six members of the association. | 

The British Thomson-Houston Company were opening 
rpm works at Rugby to any who eould find time to visit 
them. | 

The Robertson Incandescent Lamp Works at Hammer- 
smith were also open for inspection. 

The Raworth’s Traction Patents Limited had a number 
of cars working near the Crystal Palace using the Raworth 
regenerative control, A special view would be given to 
those members who would travel by the 11.5 train from 
Victoria to Penge on Saturday morning next. 

Mr. Ep@come then announced that the discussion on the 
papers by Mr. S. E, Fedden and Mr. H. Collings Bishop 
would be taken together. 


Development of Electricity 
Undertakings. 


THE DEMAND FOR ELECTRICAL ENERGY, ITS CULTIVATION 
AND DEVELOPMENT UNDER COMPETITIVE CONDITIONS. 


FEDDEN, CHIEF ELECTRICAL ENGINEER, 
SHEFFIELD, 


. Introduction.—The author desires to draw attention to the 
subject of developing the demand for electricity from a supply 
station, and trusts it will give rise to a useful and interesting 
discussion. It is not his intention to enter into the question of 
rates and charges, which are largely affected by engineering con- 
siderations. Undoubtedly a low tariff and a progressive policy 
in dealing with mains extensions, together with a comprehensive 
system of street-lighting, will do more than any canvassing and 
advertising to develop a supply system, but he considers these 
points outside the scope of this paper, and intends to deal 
rather with what may be described as artificial methods for 
stimulating a demand, and also with the organisation best 
suited to meet the wants which may have been created by 
these methods,.and to make it easy for intending consumers 
to obtainable reliable advice and the best apparatus at the least 
possible expense to themselves. So far the author believes very 
little has been done to advance the sale of electricity by those 
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advertising methods with which we are so familiar in connection 
with most commodities. | 

Advertising.—The author considers that at the present time 
ibis possible for an electric supply department to improve its 
business by the judicious use of personal and printed advertise- 
ments, and he does not think that any engineer need consider 
it beneath his dignity to use ordinary business methods to make 
known the advantages of his commodity. It must be remembered 
that we have not to induce the publie to take something of 
doubtful value by misrepresenting its qualities, but only to 
make people familiar with the scope and progress of electrical 
work, so that our advertising is but a form of education. Few 
people will trouble to acquire information on anything not 
directly concerning their business or pleasure, unless they can 
be made to believe that it is to their interest to doso. This we 
must do by persistently giving publicity to all that we have 
accomplished and are prepared to undertake, without reserve, 
but without exaggeration, taking care to secure results at least 
equal to our promises, for every consumer satisfied, is at once a 
witness in our favour and a voluntary canvasser.: The extent 
to which advertising and canvassing should be carried must 
depend upon the size of the undertaking, and whether any 
trading powers are exercised, or the operations confined to the 
supply of energy. In the latter case—which, at present at least, 
is the more frequently met with under municipal management— 
the operations of the publicity department will benefit the local 
contractors to a considerable extent, and probably they can 
be induced to assist in some way. ‘The out-of-pockeb 
expense is, of course, chargeable to revenue account, although 
the writer ventures to think that ib would not be unreason- 
able to put a proportion of it to capital account, as being 
expenditure incurred in securing goodwill. The good result- 
ing, although generally obvious, is Hardly capable of proof, 
and go it would seldom be possible to induce the controlling 
committee to grant any considerable amount for this purpose. 
In the various public offices and municipal buildings of the 
city printed matter relative to the electric supply can be dis- 
played, and where the department does not possess any depót 
or office in the central part of the town, a combination of show- 
room and inquiry office may be established with advantage, an 
assistant in charge sufficiently intelligent to answer ordinary 
inquiries and forward complaints to the proper quarter. This 
representative can acb as a time saver to more responsible 
officials by intercepting the verbiage which accompanies so 
many trivial applications, and which must be respectfully 
listened to by someone to afford relief to the client. In some 
businesses this ‘‘ human buffer” is a recognised institution. 
Where the supply department exercises the power to sell and 
fit electrical apparatus, a more ambitious scheme can be carried 
ous, as à part of the cost can justly be debited to this trading 
department, and a larger proportion of the benefit of advertise- 
ment accrues to the advertiser. 

Printed Matter.—Perinted advertising matter should be 
particular rather than general—narrow down the subject to be 
dealt with, make the sheet attractive in design, brief and 
pointed in diction, and then, if distributed at an opportune 
time, it is likely to leave the maximum impression on the mind 
of the recipient. A small leaflet or slip attached to the monthly 
or quarterly accounts is a useful form of printed advertise- 
ment ; it costs nothing for postage, and may be quite inexpen- 
sive, although it should never be common in appearance. In 
this way periodical reminders tochange lamps can be given, the 
praises of fans can be sung in summer, and radiators can be 
advocated when the almanack leads us to expect cold weather. 
Some local authorities have issued booklets dealing with motive 
power or light and power generally, and these, if well got up 
with attractive illustrations, are of real value, but it is advisable 
to keep the books small and restricted in scope, and to issue 
them frequently with changes of illustrations and revision of 
text. In some cases the expense of production appears to be 
partly borne by letting certain pages for advertisements, and in 
cases where the supply department does not carry on any 
trading work such a course might be possible with the assistance 
of the local contractors, who would pay for their advertisements, 
and the supply department would issue the publication and fill 
it with information and illustrated articles on the latest develop- 
ments, as well as local electrical news, particulars of proposed 
extensions, statements of reduction in price, etc. 

Canvassing.—The successful personal canvasser should be 
acquainted with the people on whom he has to call and the 
local conditions of business. His most valuable qualifications 
can only be acquired through his daily visits, and it is very 
difficult to precisely gauge the value of a new man’s work for a 
considerable time, or to allocate the business done exactly to 
him. A canvasser needs training like a missionary, and filling 
with terse and judicious replies to all the stock objections of 
the unbeliever ; he must never be staggered by the inventive 
perversity of the gas man ; must have a thorough belief in the 
commodity that he is selling; and a good knowledge of the 
common principles of lighting, decorating, etc., and the pecu- 
liarities of the various classes of businesses will often enable 
him to point out the remedies for big bills or bad lighting. 
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Local Heahibitions.—Local exhibitions are undoubtedly of 
value, although somewhat expensive, and have the objection 
that they frequently do not attract the right kind of visitor 
except at the commencement of the undertaking; and the 
author fears this also applies to popular lectures. In fact, the 
advertising principle appears to apply again, that we should 
avoid general treatment and try to interest the different sections 
of the community in those branches of electrical work which are 
best adapted to their wants. 

Demonstrating Table.— The author has sometimes been 
induced to give lectures before societies and the public, and has 
on these occasions found a small collection of apparatus in actual 
use to be much appreciated, and together with a few lantern 
slides of great assistance in helping to hold the attention of a 
non-technical audience, but it is frequently difficult and always 
expensive to instal the necessary wiring at short notice, With 
a view of getting over this difficulty he has had a demonstrating 
table made, which is very useful in the showroom, and can be 
carted to any public place, and connected in a few minutes to 
the nearest supply point. It consists of a well-finished oak 
table with a couple of wood columns supporting a brass rail 
from which different types of electric lamps hang and other 
convenient parts of it are plentifully studded with holders, 
switches and plug receptacles, the whole being wired to a pair 
of fused terminals with a low-reading ammeter in series. This 
instrument is graduated in pence per hour ab one penny per 
unit and at 200 volts pressure. In this way all kinds of lamps, 
radiators, and electric cookers can be shown in operation by the 
turn of a switch, and their current consumption and cost of 
running noted by the audience themselves. 
includes a common photographer's clock which enables the time 
of operation of the cookers to be measured. 

Strect- Lighting, —This is generally admitted to have a, good 
advertising value to the supply department, and the author does 
nob think that any other illuminant than electricity should be 
used in any street, corporation building, or other property 
where a supply is available. In some cases it would involve 
immediate increased expense, but the ultimate effect on the 
supply would be most beneficial, increasing business indirectly 
by example and advertisement, and reducing cost directly by 
increased output and load factor. 

Use of the Press.—The aid of the local Press is very useful, 
and the periodic references which are made to the finances of 
the department and its progress should be amplified as much a: 
possible, and supplemented with notices of important exten- 
sions, work done, and any notable success which may be attained 
in the struggle with rival light and power supplies. 


Trading Powers.—The question of trading powers for electric 
supply departments controlled municipally is still very con- 
troversial although no one seems to question the right of 
private companies—gas or electricity—to assist their supply 
business by selling and fitting consuming apparatus. That such 
a course is of considerable assistance, experience has proved in 
the city of Sheffield, where the old electric light and power 
company created the business of electrical contracting, and it 
devolved upon the Corporation to acquire this department when 
it purchased the plant and goodwill of the supply undertaking. 
The supply department carries out a considerable portion of 
electrical work in the city, and the remainder is shared amongst 
the local contractors, who are now fairly numerous. Few 
corporation engineers have yet undertaken installation work, 
but the author feels sure many have had occasion to consider 
the advisability of doing so, and without expressing an opinion 
in favour of or against such a department, he will briefly 
sketch the organisation of the staff and works at Sheffield. 
The contracting and supply department is under the manage- 
ment of a superintendent, who is responsible to the chief 
engineer for the satisfactory and profitable carrying out of all 
sales and contract work, and the preparatory work of special 
supply negotiations. This department is treated in the same 
manner as an outside firm of contractors, and has to conform 
to the wiring regulations for connecting, testing, etc. The staff 
consists of several engineers, who are engaged under the super- 
intendent in dealing with inquiries, giving advice and preparing 
tenders for work in the city. When orders are received it is 
their duty to requisition the material required from the store- 
keeper and arrange for the carrying out of the job with the 
assistance of the general foreman. ‘These officials have also to 
assist the superintendent in checking time and material booked 
against the works in hand, and also the invoices for goods 
supplied, finally inspecting the prime cost and deciding the 
charge to be made where no quotation has been given. The 
routine book-keeping in connection with this department is 
carried out in the general offices, and forms a considerable 
proportion of the work therein. One or more canvasser 
salesmen are employed, whose duty it is to do the spade 
work of development, look out for new buildings, works 
extensions, engine breakdowns, etc., and follow up any 
inquiry, take orders for lamps, etc. Their reports are 
analysed by the superintendent, who may deal with or 
distribute their information and inquiries amongst his assis- 
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tants. Attached to the wiring department is a showroom, 
well decorated and supplied with a good stock of fittings, 
heaters, and cookers, which can for the most part be changed : 
at intervals if unsold by arrangement with the manufac- 
turers. These fittings are wired and fitted with lamps, and 
can be exhibited alight. They are also marked plainly 
with the selling price, the usual procedure being for the 
wiring department to quote for wiring to points only, and allow 
the consumer to choose fittings from the stock or catalogues on 
view. The showroom sales account form a considerable part 
of the profit of the trading department, although with the 
most careful management it is impossible to avoid a certain 
loss through styles changing, and periodical renewal of silk 
goods and relacquering of fittings has to be reckoned with. A 
considerable amount of time is spent in effecting showroom 
sales, and the attendant cannot be counted upon for any great 
amount of routine work beyond the care of the room and its 
contents when business is at all good. This man should be 
capable of exercising certain discretionary powers with regard 
to discounts, credit, etc. 


Stores —The standard material which is bought in bulk 
requires a considerable amount of space for its orderly accom- 
modation and for convenient unloading from the carriers, and 
serving out in small parcels to the workmen with à minimum 
of delay. Some of the stock is fragile, and liable to spoil 
rapidly in à damp or dirty situation. The man in charge is 
required to watch keenly that every article entering or leaving 
is debited or credited to the correct works order, and to be 
able to make up parcels of material for the men to the written 
requisition of the engineers, in addition to which the stock of 
Standard articles must be kept up to a certain value accord- 
ing tu the trade being done, and special goods procured as 
required. 

Factory.—A small factory is one of the legacies of the old 
electric light and power company. This has very proved very 
useful to the undertaking, and has been developed to enable us 


to undertake all the mechanical work needed by the mains 


department, and most of the station repairs, and, although 
this work constitutes the bulk of its output, the author must 


confine his description to those parts which exist for the benefit 


of the electrical trading department. The workshops are elec- 
trically driven and lit, and in the earlier stages of our develop- 
ment proved a useful objecb lesson to intending consumers. 
Part of the accommodation is reserved for workmen represent- 
ing the several trades which are required by the installation 
department, a few gasfitting hands developed into electrolier 
makers well able to adapt gas fittings for electric work (although 
this practice generally robs the electric light of some of its 
sesthetic advantages, it is often unavoidable). These men make 
np some of the special electric light fittings which are required, 
and do a little ornamental smith’s work. There is also a 
certain amount of renovating, bronzing, and lacquering in the 
ordinary styles, which it is most convenient to be able to carry 
out promptly in a city where these trades are not much 
practised. 


A Good Inght.—This is an advertisement which we must 
have, and the blackened lamps which are kept in use by many 
consumers, sometimes out of apathy, and often through failare 
to comprehend the very false economy of doing so, do our 
lighting business more harm than anything else. Nothing can 
be more depressing than the effect produced by a shop window 
fall of worn-out lamps, and the exact cause of the bad light 
resulting is not understood by the majority of people, who 
make most unfavourable comparisons with other illuminants. 
The experience of the author is that although the trouble 
can to some extent be remedied by using high-efficiency 
short-life lamps, yet few consumers appreciate the gain to 
themselves in the reduction of energy consumed, and are 
annoyed when the lamps fail; moreover, the high-efficiency 
lamp is more sensitive to over-running, and the percentage 
which fails before their normal short life is reached is rather 
large under general working conditions. The gas company 
have been forced by the fragile nature of the incandescent 
mantle to tackle the problem of maintenance, and the good 
results they achieve are largely due to the regular care of 
burners and frequent renewal of mantles. A similar arrange- 
ment is needed between consumers of electricity and the supply 
authority, but in most cases the author fears it would be difficult 
to induce consumers to pay adequately for this service, and it 
rather behoves engineers to consider if a system of free renewals’ 
should not constitute their next price reduction. The writer 
believes that those undertakings which exchange old lamps for 
new at the rate of one lamp against so many units consumed 
and paid for, have found a great improvement in the general 
standard of lighting ; but he would wish to go further and take 
over the upkeep of a consumer's lamps entirely and free of 
charge. ‘This would avoid the necessity of dividing and meter- 
ing separately the arc and incandescent circuits, which course 
is necessary where the lamp exchanges are based upon con- 
sumption. Ib would also be desirable to make the reservation 
that the account be paid within a certain brief limit of grace, 
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and that for every new lamp fitted an old lamp or cap be 
forthcoming. A consumer would thus have to purchase his 
first equipment of lamps, and would not be able to obtain a 
lamp free until he had consumed energy approximately equal 
to its full life. This procedure would seem hard on the 
contractors, and doubtless meet with opposition, but it 
would so close the market to inferior lamps and improve 
the effect and reputation of electric lighting that the writer 
` thinks in a short time they would soon recoup their lost 
merchant profits in increased wiring work. In the author's 
own case the sale of lamps represents about 7 per 
cent. of the turnover of the contract department. To 
undertake ‘what would constitute a monopoly of the supply 
of lamps in a district would need special organisation for rapid 
testing and accurate grading. It may be suggestive to examine 
the probable details of a hypothetical case, taking the probable 
intervals for lamp changing as follows: Lamps used in offices 
may be taken to be alight only 500 hours per annum, and they 
would lasb two years without requiring to be changed. Lamps 
used in churches would last as long, only being used on Sundays. 
Lamps used in shops open up tə 8 p.m. would need to be 
. changed at intervals of nine months. Lamps used in theatres 
would need to be changed at intervals of five months. Lamps 
used in public-houses would need changing every four months. 
Lamps used in hotels and clubs would need changing every 
three months. Lamps used in private houses should be changed 
three times in the year—viz., at the September, December, and 
March quarter days—thus ensuring a good light during the dark 
parb of the year, while in the summer time the lamps could be 
left for six months without having to be changed. 

Estimated Figures.—-Then consider the case of a lighting area 
having 2,800 consumers and the equivalent of 118,000 16-c.p. 
lamps connected with an annual consumption of 4°5 million 
units. Reducing the 118,000 recorded lamps by, say, 10 per 
cent., to give an approximation for the effective connections we 
obtain the following values: 


16-c.p. lamps, or equivalent in use, 118,000. 10 per cent.— 

106,200, say 105,000. 
165,000 

A i Y r T th E Sa, To 

verage lamps per consume 2,800 | 

l 4 500,000 
l PEET Aatel. =42 7 

Average units per lamp per ADAN 106 000 5 
Average burning houra per lamp per annum „e eee =i 


From this it appears that the average frequency of changing 
will be three times in two years, or once in eight months. 
Analysing the consumers into classes according to the preceding 
table of lamp life, we find a more frequent renewal called for. 
Two thousand eight hundred consumers with 105,000 lamp 
approximately made up as follows : 

No, of times 

to be changed 

iu two years, 


1,500 private houses... 23 lamps each 44,500 6 


820 shops (early) ..... 65 i3 19.500 27 52 600 
700 shops (late)........ a 65 i 45,500 5 228 000 
50 halls and church... 100 T 5 000 1 5,000 
4 theatres .......-.... 000 E 2,000 48 9,600 
2) public-houses ..... 50 T 1,000 6 6,000 
450 offices ...... .—.—. . 20 M 9,000 1 9,000 
10 clubs and hotels... 150 ‘i 1,500 8 12,000 

118,000 528,200 


ee = 264,100 lamps per annum required for the upkeep of 


105,000 connected, giving an average frequency of changing of 
five times in two years; once in tive months. The quantity 
of lamps now sold in this area is estimated to be between 40,000 
and 50,000 per annum. Taking the latter fgure, the actual 
average life period is | 


105,000 _ 54 o5 months, 
- 00,000 


and the consumers’ expenditure on lamps about 
50,000 at, say, 11d. each—£2,291, 
on energy about 
4,500,000 units ab 575d.— $70,512. 


Cost of lamps 5:2 per cent. of cost of energy. As this figure 
ls an average, ib is obvious that many consumers must spend 
very little indeed in renewals, and a general appreciation of the 


folly of this course must result in better light and in many 
cases in reduced accounts, owing to the possibility of more 
Having seen what it would be necessary to 


economical use. 
provide with a universal free renewals scheme, Jet us examine 
its possible organisation and cost to the supplier. Of the 264,100 
lamps to be handled each year, 105,000 x 1:5— 157,500 will be 
new, and 10 per cent. only of them need to be tested as they 
come from the makers, | m 
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of apparatus and operators will suffice. 
tolearn the methods of the makers and use very simple and 
automatic apparatus, and possibly girl labour. 
stafis would require to be made up of men and lads of respect- 
able class and appearance, as they would have to go through 
every part of à consumer's premises. Allowing, say, half a mile 
(go and return) as the average distance to be travelled to visit 
each of the 3,000 40 lamp-unit consumers who are to be changed 
twice per annum, it may be expected that each case will occupy 
an average time of two hours, whence 


5,000 x 2x 2=12,000 hours+300x8=2,400 working hours=5 pairs 
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15,750 


Tested samples, 10 per cent, of 157,500  .......—..—..— sce cme o me cme 
Repeated tests on samples, 1 per cent, of above ..........—.... - 157 
And possibly half of the remainder handled would be evidently 
good enough to use again without test, leaving 
264.100 — 157,500 _ | 
ENS E = 595,500 
69,207 


Say 70,000 per annum to test. Then allowing 30 per hour as a 


fair rate of working, and 500 working days of eight hours per 
annum, we find that one photometer will handle 500 x 8 x 50 


= 72,000 lamps in the year, so on this rate of working one set 
It would be necessary 
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of man and lad. 
Allow one man and lad for internal handling, booking, eto., 


and we have something like the following : 


Oae girl at 12s. ........ scs £0 12 0 
O ae assistant at 63... ce nae vse one 6 0 
Five travellers at 253.......—.. «us 650 
Five assistant travellers at 83.... 2 0 O0 
One indoor man at 253,....0.0.. 1 5 0 
One indoor lad at 83.............. 0 8 O0 
Salary or part salary cf super- 
Visor at 408......cccorcorsmsereee 2 0 0 
£12 16 0x52 weeks— £66512 O 
Oapital expenditure, say £200 at 6 per cent..............—. 12 0 0 
Current, 900 hours at 60 watts, 54 kw. at ‘5, heating, 
WORDS. 618 Aves oce kei EXE Sa Lone tu lid EN Cea - 7 0 0 
Rodt aientave VESPA UR PED EM e dE USD. — —: No charge. 
£684 12 0 
157.509 lamps ab 8J. cessere memes 220,200 0 O 
£5,934 12 0 


£6 000 
d 000,000 | 
ANNUAL Costs AND RESULTS oF WORKING, PREPAYMENT AND 


ORDINARY METERS COMPARED (OMITTING ITEMS COMMON TO 
BOTH). 


Ray per annum = '2883. per unit. 


Prepayment Meters. 


Sixty in use (various makes). Average price, £4. 103. each. 
Average price of ordinary meters (5 amperes), £2 each. 


, Excess capital expenditure, £2 10s, x 60— £150. 


Interest and sinking fund, 6 per cent, ...... cese m4 £9 0 O 
Cost of reading and collecting : | 
Olerk, 14 days at 40s. per week, 11s, 

Assistant (technical), 25s, per week, 63. 


17x 12 (33, 5d. per annum per meter) ....... Meistens . 104 0 
Loss of meter rents : 

X S, (eos SNe OY eS ee 0 Ort pE. 9 010 09.000 0 0.0 A000 9.000 0.03€ 000€ 000 0 06 0 0 0 008 15 0 0 

£44 4 0 


—]11s, 8d. per meter per annum. 


£54. 4s, 
60 


The average annual consumption of the prepayment meter 
consumer İs found to be about 90 units = £1. 10s., so the freedom 
from meter rents constitutes a reduction of 

5 


ó0 x5 
Taking the cost of such a service ab £6 in the case of tene- 
ment buildings, interest and sinking fund at 6 per cent.— 
7a. ód. per annum, the revenue from the first 22 units is 
absorbed in paying the capital charges. 
Ordinary Meters. 
3,600 in use (various makes). 


= 14:25 per cent. over $d. per unit to these consumers. 


Cost of readirg (£7. 6s, per month x 12) .—.—.—.-.-.-... £87 12 0 
Office work (three clerks, various grades) .......—.-..-.» 257 4 O 
Secretarial work ses sse ses o eso es oo soe -as nma ne ne nest nent rtm Stet oon o as o w 1000 0 
Collection and receipt of payments, ss ses oss s se ss s o arasam LOO: ^ 0 
Postage... ee Max ea Vai ceni EET ERE "——— —— REB nC 0 
SSIONETY? iwecaue cuties cmt reser e d miM ma mU UU 
Agreement stamps wsos sos sen » m" 710 0 
Bid debis. ucc mmc aai ebrei a arde osi mc IUD 24 O 

M £799 0 0 

Say —— = 4g, 6J. per meter per annum. 
á 6,600 F k 


Leaving a difference of 7s. 2d. per meter per annum against 
the prepayment meter, which must be met by its *' business- 
earning " advantages. : | 


(Continued on page 884.) 


882 o 


THE 


ELECTRICAL ENGINEER. 


Published every Friday: 


Price Threepenee; Post Free, Threepence Halfpenny 


Editorial and Publishing Offices: 
189-140, SALISBURY COURT, FLEET STREET, 
LONDON, E.C. 

Telephone No. 12278 Central. 


CONTENTS. 


Technical Problems, with Personal Lave erm 883 
Solutions by Practical Men 8654 | Simplex Sunk Wall-Socket 
Notes xcscidasciieicceetemtes ODD T. JUDIE woe irae: OU 


Appointments Vacant ....—... 888 
A Simple Method of Mea:uring 
Sparking Voltages............ 
Parliamentary Intelligence ... 891 
Legal Intelligence.............. 892 
Forthcoming Events............ 892 

Companies’ Meetings and ~ 
Reports |... cec ame sees is 
New onpa Registered .. 
Contracts for Electrical 
Supplies nae sex mes sm mes mens ma em 
Traction Notes ....... 
Lighting Notes ..........—..—.... 
Provisional Patents, 1906 
Specifications Accepted........ 898 
Companies’ Stock and Share 
= EASY es See eta is eters 


The London County Council 
Generating Station at 
Greenwich ... sosem. moe ne os o oa 

Brighton Corporation Elec- 
tricity Department 

Incorporated Municipal Elec- 

trical Association : | 
Presidential Address ....... 875 
Steam-Turbines ............. 978 
The Commercial Develop- 
ment of Electricity 
Undertakings......... 879, 884 
Relative Eccnomies of Eles- 
trical Supply ............... 

Municipal Electricals ......... 

Correspondence ........... age ees 

Messrs, Brown, Boveri, and 
Oo., Limited, London ...... 883 


Cera waue 9 vct 


—— 


TO CORRESPONDENTS. ~ 


All Rights Reserved. Secretaries and Managers of Gompas | 


are invited to furnish Notices of Meetings, Issues of New 
Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 
interesting: to our readers. 


veceive our best consideration, 


All communications intended for the Editor should be addressed 
C. H. W. Biaas, 159-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed, 


TO ADVERTISERS, 


Advertisements should be addressed to the Publisher, 159 -140 | 


Salisbury Court, Fleet Street, E.C., and should reach him 


not later than noon of Thursday, Special Terms for | 


a series can be arranged on application, 


= SITUATIONS WANTED will be charged at three words for 
One Penny (prepaid and net), with & minimum charge 
J of Sixpence, 


TO SUBSCRIBERS. 


Tus ELROTRICAL ENGINEER” can be had by Order from | 


any Newsagent in Town or Country, and at the various 
Railway Stations; or it can, if preferred, be supplied 
direct from the Office on the following terms : 


6 month 5 h 
United Kingdom... 3s, 3d, — 68, bd — 13 month 
Other Places... — ER bs, 6d, — 10s. 6d. — 21s, Od, 


Post Free, Payable in Advance, | 


Cheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 


C. H. W. Biaas, 189-140, Salisbury Court, Fleet 


Street, London and be crossed * Union Bank.” 
Bound Volumes of " THE ELECTRICAL ENGINEER,” containing 


Lettered, price 8s. 6d. New Volume, July to December 
£906, now" ready. 


THE ELECTRICAL ENGINEER, . JUNE 22, 1906. 


— 897 | 


| the larger payment at once is prohibitive. 


| gested by Mr. 


Inventors are informed that | 
any account of their inventions submitted to us will 


| might stand empty for a long time. 


| spent. 


MUNICIPAL ELECTRICALS. 


This astoclation is one of the best organised and one of 
the most utilitarian to be found on this sublunary sphere. 
Its papers are always worthy of careful attention, and its 
discussions breezy, practical, and to the point. We may 
not always agree with the statements made or the conclu- 
sions drawn, but when the whole aim and object of people 
is to elicit the truth, then “in the multitude of counsellors 
there is wisdom.” This old saw was put in another way 


| by Carlyle, who sald, if people would only talk enough 


would enable us to come at the truth. Mr, Edgcome, in 
his presidential address, touches upon various points which 


| need full discussion—one of these is that interminable ques- 


tion of wiring. What a great need there is of a more rigid 
definition of terms. We talk of free trade when there is no 
such thing, we as casually talk of fres wiring, all the time 
knowing that it is as impossible as the human revivification 
of the dodo. But the real question of wiring is not only 
interesting, it is profitable. The initial expense of a 


| change over, be in it clothes, apparatus, or from gas plpes 


to electric wires, is often a consideration that postpones 
action. To meet this trouble of initial expense, various 
expedients have been tried, all really of one kind—pay- . 
ment over a shorter or longer perlod by larger or 
smaller periodic amounts. From the rigid economic 
standpoint, all liquidation of debt by means of periodic 


payments is more costly than cash down, but then in 


practice such small payments are often possible while 
All other 
same, perhaps the scheme sug- 
Edgcome is the least costly of any 
hitherto proposed. It is that the authority should 
finance, specify, and supervise the work, but not actually 
carry it out. The latter is to be left to the ordinary con- 
tractor, and it is assumed that the work will be carried 


things belng the 


| out at the lowest cost, because the contractor will have to 


provide for nu bad debts nor have to wait for his money. 
That is so—but how about the authority? The mere fact 
that the bill was paid for by instalments would not 
eliminate bad debts, and we fear the authority would 
almost constantly have to be suing for money. A certain 
percentage of tenants are always leaving. The fixtures 
might not be taken over by the new-comer, or the house 
These things would 
somewhat complleate the accounts, and the authority, like 
all business men, would have to distribute its losses 
amongst its solvent customers. Many customers would 
prefer to pay at once rather than to defer payment, but it 
is a little difficult to see how this would be arranged if the 
cost of wiring was merged in the price per unit. No doubt 


| Mr. Edgcome has fully considered all these points, and, as 
| we say, it will be interesting to have a fully-developed 


scheme. The other point to which we wish to refer now 
is that relating to the expenses of members visiting profes- 
sional meetings. This is à subject about which there can 


| easily be two opinions ; but we have always favoured the 


payment by the authority, and think the Local Govern- 
ment Board quite wrong in surcharging the amounts. The 
information gained is for the benefit of the authority, and 
often hundreds of pounds are saved at the expense of units 
vill, the opponents of such payments point out 
that the authority has to deal, not with one, but, perhaps, 
with a dezen professional organisations, The town clerks, 
the accountants, the medical officers of health, the borough 
engineers, the electrical engineers, the road foremen, the 


| | sanitary inspectors, the sewage farm managers, and so on, 
half - year’s copies, bound in Dark- Blue Cloth, Gold | 


have professional associations, and it is difficult to see where 
to stop if payment is once commenced. In our opinion 


| each responsible head of a department should have 
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expenses paid at least once a year, in order to attend the 
annual or some special meeting of his professional organisa- 
tion. Just a word with reference to the constant stream 
of work due to the individual collection of information for 
reports. The total cost of the various reportsamounts annually 
to avery large sum, and mostly the reports are mere multiples 
of what has gone somewhere before. Our view is that each 
professional organisation should deal with such matters in 
its annual publication, abstract and review the progress of 
the year, tabulating statistical Information, and in a couple 
of years or so the volumes would become works of refer- 
ence, to be consulted rather than getting up individual 
reports. These latter would with each succeeding year 
become fewer and fewer, only necessitated in particular 
instances to obtain fresh facts concerning evidently new 
departures. There is annually an awful waste of public 
money in preparing, printing, and publishing these 
hundreds, if not thousands, of totally unnecessary reports. 


CORRESPONDENCE. 


** One man’s word 1s no man’s word, 
Justice needs that both be heard.” 


CORRECTION, 


Sir,—I have read with interest your capital description 
of the Poplar electricity supply undertaking. There is one 
point, however, I should like to correct—viz., the horse- 
power of motors connected to the mains is quoted at over 
1,700; this is in reality 515 motors representing a total 
horse-power of 4,170.— Yours, etc., 

J. Horace BOWDEN, 
| Borough Electrical Engineer and Manager. 
June 19, 1906. 


MESSRS. BROWN, BOVERI, AND CO, LIMITED, 
LONDON. | 


The following notice has both a general and personal 
interest, and we state the bare facts before sommenting on 
the same. : 

Mr. A. C. Eborall informs us that during the course of the 
present month he is resigning hls seat on the Board of 
Witting, Eborall and Co, Limited, for the purpose of 
becoming managing director of Messrs. Brown, Boveri, and 
Co., Limited, London. This latter company is now in 
course of formation by the well-known Swiss company of 
the same name, lis main objects being to take charge of 
the interests of the Swiss company in Great Britain, 
the colonies, and various other countries. The other 
directors of the English company will be Messrs. Charles 
Brown, W. Boveri, and C. Baumann, who are also 
directors of the parent company‘In Baden. The English 
Brown-Boverl Company has further arranged to purchase 
the well-known contracting business of Witting, Eborall, 
and Co., Limited, and to carry it on and further develop it 


a8 a part of the business of Brown, Boveri, and Co., Limited. 


As a result of this, Messrs. Witting, Eborall, and Co., 
Limited, have ceased trading, as far as new work is con- 
cerned, while their work and contracts in hand, and their 
various British and Colonial branch offices and agencies, are 
being taken over, as far as is practicable, by the new com- 
pany. The offices of Messrs. Brown, Boveri, and Co., Limited, 
will be situated (after the 25rd inst.) at Caxton House, West- 
minster, and on that date Messrs. Witting, Eborall, and 
Co., Limited, are also removing their offices from Temple 
Bar House to that building, where they will remain until 
such time as various outstanding matters connected with 
the settling up of their business affairs have been arranged. 
The English Brown-Boverl Company will have the whole 
of the resources and the experience of the Swiss company 
behind it, which is now a concern with a capital of 
£640,000, having works in Baden (Switzerland), Mann- 
helm, Paris, Christiania, and Milan, in which altogether 
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over 5,000 men and about 500 engineers and officials are 
employed. 

Messrs. Witting, Eborall and Co, Limited, have asked 
us to state that, as a consequence of the above-mentioned 
purchase of their business, all future inquiries or corre- 
spondence in respect to new work, or work in hand, should 
be addressed to Brown, Boveri, and Co., Limited, at Caxton 
House, as above, and all correspondence for them should 
also be sent to the same address. Also, that the working 
arrangement which has existed between them and Messrs. 
Ferranti Limited for some time in respect to switchgear 
and other manufactures of that firm has come to an end as 
a result of the new arrangements, and, In consequences, all 
inquiries for Ferranti material should in future be addressed 
directly to Hollinwood. | 

The first result of the important changes announced 
above is that we shall lose the well-known name of Witting, 
Eborall, and Co. from our lists of electrical contractors. 
The work done by this firm during the past seven years is 
represented by about half a million pounds’ worth of 
machinery at work in this country and abroad. The 
reputation of the firm has been exceedingly good, and, 
from a technical point of view, it took a lead in the 
introduction of several developments in electrical 
machinery, Mr. A. C. Eborall has throughout been the 
moving spirit in the firm, and has been responsible 
for the up-to-date character of the work carried out. 
Some 10 years ago Mr. Eborall was on the staff of 
Messrs. Brown, Boveri, and Co., and their knowledge of 
his capabilities then and since have led to the changes now 
arranged. They could not secure his co-operation in con- 
nection with their English and Colonial work without 
taking over, as they have done, the firm to which he was 
already technical director. Mr. Eborall’s position as 
managing director of the new firm will be even stronger 
than it has been in the past, as he will represent manu- 
facturers whose pioneering labours have been most 
successful In the earlier days it was Mr. C. E. L. 
Brown who developed polyphase plant on the Continent 
and rendered long-distance transmission of power a com- 
mercial success. The work of the firm in connection 
with three-phase railways is well known, and their latest 
departure—:.&, the manufacture of steam-turbines — is 
proving equally successful. Thus, up to the end of 1905 . 
they had constructed no less than 600,000 h.p. of steam- 
turbine machinery. A fine example of recent work in this 
direction is the station at St. Denis, Paris, which, when 
completed shortly, will have a capacity of 70,000 kw. The 
first four turbo-generators of 6,000 kw. capacity are now 
running. We are sure that Mr. Eborall's many friends 
will join us in wishing prosperity to him and to the com- 
pany, for the success of which he will be responsible. 


PERSONAL. 


Mr. Spencer C. Lambert has joined, as a partner. the firm of Lee, 
Rea, and Oo,, of 52, Great St. Helens, London, E.C., who have been 
appointed agents for Messrs, R, A, Bradshaw and Son, Oarr Foundry, 
Retford, Notts, | 

Messrs. Jav, Broll, and Oo., of 31, Old Queen-street, Westminster, 
London, S. W., have been appointed London managers and agents for 
the old-established firm of Messrs, Wm. Truswel and Son, heating 
and ventilating engineers, of Newcastle, Staffs. 

Mr. W. E, Milns, an assistant engineer of the Newcastle Electric 
Supply Company, has obtained the appointment of commercial 
assistant in the Birmingham Corporation electric supply department, 

Mr. Harold Wragg, late of the Sheffield Corporation electricity 
department, was married on June 2, at Umtali, Rhodesia, to Miss 
Bertha Walker, of Sheffield, Mr. Wragg is chief engineer to the 
Panhalonga and Rezende Mines, Mashonaland. (By cable.) 

Mr. George James Snelus, F.R.S., a vice-president of the Iron and 
Steel Institute, died on Monday at his residence, Ennerdale Hall, 
Frizington, He was born in 1837, and after a distinguished career at 
St, John's College (Battersea) Owens College (Manchester) and the 
Royal School of Mines, he obtained the post of chief chemist at the 
Dowlais Works, After investigations in the United States into the 
Dank rotatory puddling process, he was enabled on his return to 
England to make pure steel from phosphoric iron, which secured 
for him the Bessemer gold medal. He was also awarded a gold medal 
at the Inventions! Exhibition in London, and gold and silver medals 
ab the exhibition in Paris. l 

On May 29 last, ab St, Michael's Ohurch, Stoke Devonport, there 
was solemnised the marriage of Mr, W. F. Stamp, chief assistant 
engineer to the Devonport Oouacil electricity works, and Mabel, eldest 
daughter of Mr, G, Puleston Olarke, of Devonport, 
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INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION, 


(Continued from page $81.) 
The Commercial Development of Electrical 
Undertakings. 


BY H COLLINGS BISHOP, BOROUGH ELECTRICAL ENGINEER 


AND TRAMWAYS MANAGER, NEWPORT, MON. 


The commercial development of electrical undertakings is a 
subject of great interest, and one that can be treated in many 
ways, and looked at from many different standpoints. 
into account the purpose for which we are met together at 
this time, the author proposes to consider the subject from a 
municipal point of view and to discuss the best means of making 
electrical undertakings a source of profit. As we all know, the 
principal object of municipal trading ig to advance the well- 
being of the ratepayer rather than to make municipal under- 
takings profitable. But, on the other hand, the more profitable 
they are, the more the ratepayer is benefited, as thereby the 
burden of the rates is lessened. . The title of this paper may 
suggest that the author should be one who deals solely with 
the commercial side of electrical undertakings. But on con- 
sideration it will appear that the chief engineer of an electricity 
supply station must also be a man of business, in order to 
properly carry out the management of the undertaking. The 
author divides his paper into seven heads, taking them in the 
following order: | 

1. Advertising.—This is a most necessary portion of the work, 
and can be carried out in innumerable ways, the various local 
conditions being carefully studied. The author considers the 
firat step is to compile a good ** brochure " which will put before 
the public in a simple way, without technicalities, the advan- 
tages to be derived from the use of electrical energy. Newport 
has been especially successful in this respect, having published 
a few months ago a book which has met with universal approval. 
It contains from 70 to 80 pages of reading matter, and sets forth 
the benefits accruing from the use of electrical energy for motive 
power, heating, cooking, and lighting purposes. A number of 
pages are taken up with views of various premises belonging to 
consumers of electricity in the district. The brochure was 
compiled by the secretary of the electricity department, and 

is partly original and partly derived from information given 

by engineers of various electrical stations. The revenue from 
advertisements paid all publication expenses, and enabled the 
department to distribute some thousands of free copies to 
likely consumers. Another good form of advertising, in the 
author's opinion, is to send out picture postcards containing 
photographs of new additions to the consumers' register. Yet 
another means of advertising, and one that serves a canvasser 
as an introduction, is a series of letter circulars dealing with the 
supply of energy for power, lighting, heating, and cooking. 

2. Canvassing.—For this purpose a man must be found who, 
if possible, is well known in the town, and who possesses a 
thorough knowledge of his subject. He should be a good talker, 
and should be one who does not easily accept à rebuff. His 
mode of operation might be as follows: to make himself well 
acquainted with all the details of the consumption of current 
and the type and size of installations of all the most important 
consumers ; to be thoroughly conversant with the relative costs 
of current used by the different classes of consumers ; to be 
able to give the cost of current per hour of the various forms 
of illuminants ; and to compare the other ways of obtaining 
power with that of electricity. A canvasser should have suffi- 
clent technical training to be able to give a prospective con- 
sumer some idea of his own requirements. 

ő. Exhibitions —These the author has found to be of the 
utmost value in promoting the development of an electrical 
undertaking. ‘There seems to be just now somewhat of a vogue 
for electrical exhibitions, and the author thinks it may be of 
interest to refer to one held a few months ago in Newport, 
which was considered a great success. In the autumn of last 
year the local gas company, which is a keen rival of the elec- 
tricity department, held what they called a gas exhibition. 
This, in effect, appeared to be a demonstration of inverted and 
intensified incandescent gas light and cooking stoves, accom- 
panied by an almost unbearable heat, which amply demonstrated 
the heating power of gas. This heat was to some extent 
lessened by the introduction of electric fans. The author has 
been for some time discussing with his committee the advis- 
ability of holding an electrical exhibition, but up to that time 
had not received instractions to proceed further in the matter. 
Shortly after the gas exhibition, a resolution was passed to 
hold an exhibition of electrical apparatus especially suited to 
the requirements of consumers of current derived from the 
central station. The committee obtained the use of the largest 
hall in the town, in which they were able to erect 19 stands. 
These were allotted to the various contractors of the district, 
several being retained for the Corporation’s own exhibits. 
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In view of the decision of the Manufacturers’ Association regard- 
ing country exhibitions, the author was at first rather afraid of 
the response he would receive when asking for the loan of 
apparatus ; he, however, found the majority of the manufac- 
turers extremely willing to help. Ir only a few cases was a 
refusal given, and in most cases the only condition imposed was 
that the carriage of the goods sent should be paid by the com- 
mittee. The exhibition was opened in January, a small string 
band during the afternoon and evening being provided as an 
extra attraction to visitors. There was also a tearoom, in which 
all the tea and coffee was made in electrically-heated vessels. 
The exhibits mainly consisted of electrical fittings, various types 
of radiators and convectors, and many different forms of incan- 
descent lamps, arc lamps, flame lamps, etc. There were also 
decorative devices for tables and shop windows. Amongst the 
exhibits which can be classed as especially interes'iog were the 
following: (1) A practical laundry demonstrating the uses of 
electrical flatirons, gauffreing irons, etc. (2) A stall devoted to 
domestic heating and cooking utensils. These were shown in 
use, and were under the charge of the Corporation electricity 
staff. (3) A demonstration of incandescent lamp making. (4) 
An ‘‘ozonair” apparatus. (5) An electrical lift. (6) Organ 
blowing by electricity. (7) Several furnished rooms fitted with 
various electrical apparatus for lighting, heating, and decorat- 
ing. The exhibition lasted for a week, and the building was 
packed during the whole time it was open. No charge was 
made for admission, a mode of procedure which the author 
strongly recommends to the promoters of similar exhibitions in 
the smaller provincial towns. The total cost of the exhibition, 
after deducting the proceeds from the letting of spases, and 
the small sum derived from the sale of current, was under 
£250. The effect of the exhibition was immediately felt in a 
large increase in the connections to the mains. The author can 
conceive no better means for the development of an electrical ' 
undertaking than such an exhibition. | 


4. Inspection —By this term the author refers to the inspection 
of work carried out by a contractor. The development of an 
electrical undertaking is very greatly retarded by the want of 
some efficient system of forcing a certain class of contractor to 
carry out the work he undertakes for consumers, in a proper 
manner. Some contractors consider that nothing more is 
necessary than to pass the insulation tests required by the 
' electrical department, and because the wiring is concealed from 
view when the work is finished, they think this a direct invi- 
tation to put in cables of the very smallest possible gauge that 
will earry the current demanded, without setting the building 
on fire. The author has come across curious examples of the 
ideas of some contractors as to the size of cables necessary to an 
installation of electric light, as the following two instances will 
show : In the first case, the consumer was having a good deal of 
trouble caused by the blowing of fuses, and on several occasions 
it was the Corporation fuse that went. Upon investigation, the . 
author found the sub-circuits very heavily fused consequent on 
the placing of some 15 or 16 lights on single circuits. These 
circuits, which were put in after the building was completed, 
were attached to 5/20 cable. In the second case, a prospective 
consumer invited three contractors to tender for the following 
work, which was to be an addition to his existing installation : 
one circuit of six incandescent lights, one complete radiator 
installation (without radiators), consisting of 10-am pere plugs in 
nine rooms, a main switch, cut-outs, and circuit cut-outs ; the 
maximum current on the mains being possibly 40 amperes. 
Firm A tendered about £18 for the job, firm B about £12, and 
firm C about £8. The consumer, not understanding why there 
should be such a variance in prices, and feeling inclined to give 
up the whole thing, before deciding to do so referred the matter 
to the author for explanation, and he found that firm A had 
tendered for a first-class job with cables of ample size. Firm B 
proposed three circuits of 7/20 cable and one pair of mains 7/18 - 
to carry a possible 40 amperes. Firm C proposed three circuits 
of 7/22 cable and one pair of 7/20 mains, the current density in 
this case working out ab something like 6,000 amperes per 
square inch on the main leads. "These two instances illustrate 
the necessity for protecting consumers by a proper system of 
inspection, and it is, in the author's opinion, of vital importance 
that electricity undertakings should have legal powers to enforce 
the proper carrying out of wiring rules. 


5. Charges. —The arrangement of charges is also an important 
factor in advancing the prosperity of an electrical enterprise, 
and requires careful consideration of local conditions. The 
fixing of the prices must depend considerably on the class of 
consumer likely to be obtained. For instance, a town with a 
purely lighting load cannot, in the author’s opinion, give as low 
a rate as one with a mixed class of consumer, As one of those 
who some years ago adopted the Brighton system of charging, 
the author has, after several years’ trial, come to the conclusion 
that, equitable system as it is, itis not one that tends to further 
the development of an electrical undertaking. The system is 
difficult to explain, and one that, even if understood, is not 
appreciated. A charge by a sliding-scale rate seems to the 

author to be the correcb solution of the problem, and the load 


factor of the various classes of consumers should be taken into 
consideration in the arrangement of this scale. This being so, the 
following scale of charges would be most likely to induce an 
increased demand : Private lighting consumers to be charged a 
rate of ód. per unit where the whole of the lighting is electrical 
and 4d. per unit where the lighting is only partially electrical. 
The current used by the consumers during the hours of light 
load to be charged 2d. per unit. Such charges to be ascertained 
by atwo-rate meter, Public lighting to be charged, where the 
light is in use all night, 1d. per unit, and where it is in use for a 
shorter time, 14d. per unit. As regards the charges for power, 
the author would make a maximum rate of 33d. per unit for 
current used during the few hours of maximum demand, and 1d. 
per unit during the whole of the rest of the day or night. This 
system has been used with conspicuous success in Newport ; 
consumers of a large amount of current who have a load factor 
of not less than 20 per cent. should be charged 84. per unit. Con- 
sumers of power should be given a specially low lighting rate, so 
arranged that ib becomes possible for the largest consumers to 
have a uniform rate for both lighting and power. With refer- 
ence to the charges for heating, the author considers the rate of 
1d. per unit the most satisfactory. AN 


Showroom.—Now that so many electrical undertakings have 
powers tosell, lend on hire, and hire purchase, etc., a very necessary 
adjunctis a good showroom, which is not, however, always to 
be easily obtained, owing to lack of space. Such being the 
case, a special effort should be made to make room for one, in 
order to display the various appliances suitable to the use of 
consumers who derive their current from a central station. A 
representative selection of goods for show purposes can be made 
from the following: (a) For ventilating purpoxes— desk fans, 
exhaust fans, blowers, etc. (b) For motive power—sewing- 
machine motors, a selection of stationary motors, and photo- 
graphs depicting the various uses of motors. (c) For heating— 
a number of lamp radiators, convectors, ete. (d) For domestic 
heating and cooking—flatirons, gauffreing irons, stewpans, 
hot-plates, saucepans, kettles, grills, coffee machines, milk 
warmers, etc. (e) Wiring fittings—a series of table and desk 
fittings, ceiling fittings, switches, and other accessories, etc. 

(f) For lighting—a selection of incandescent lamps of various 
makes, Nernst lamps of various capacities, several types of arc 
lamps, flame lamps, etc. Every fitting on show, which can be 
put into working order in the showroom, should be clearly 
marked with the actual cost per hour of working, and in all 
cases, such as in heating and cooking, the cos» should be 
worked out so as to give the correct figures for each particular 
piece of work that is being done, such as so much for boiling a 
pint of water from, say, 60deg., so much for cooking Llb. of 
steak, cost of making one pint of coffee, etc. The showroom 
could be put in charge of the official canvasser, who has in all 
probability already enlisted the consumer’s interest. 


4. Hiring Department.—Those who are fortunate enough to 
have the necessary parliamentary powers to undertake this class 
of business are equipped with a means, if properly worked, of 
greatly furthering the success of electricity supply. Although 
lending on hire or selling on hire purchase has already been 
undertaken as regards motors by some manufacturers, from the 
author's point of view he has not found ib a success, and con- 
siders it essential that such matters should be in the hands 
of the suppliers of the current. In the first place, a manu- 
facturer will not hire out a motor on lower terms than he 
would sell it on the hire-purchase system on a four or five 
years' basis. And as the cosb of the hiring would amount 
to from 20 to 25 per cent. per annum, ib becomes almost 


prohibitive.. With the hiring out in the hands of the electricity. 
suppliers, interest, sinking fund, depreciation, and maintenance 


can be easily covered on a 124 per cent. basis, and at this 
figure the author has found no difficulty in obtaining customers. 
The author considers that the management of a supply station 
should undertake to supply the consumer with lamps, and in 
_the case of Nernst lamps, tantalum, or osmium lamps should 
do so under a definite guarantee. In the case of Nernst 
lamps this is easily given at the present time, as the manu- 
facturers are prepared to enter into firm guarantees with elec- 
tricity undertakings. A good business should be done in the 
supply and maintenance of arc lamps for shop-lighting purposes, 
the lamps being lent on hire at a fixed rate per annum, which 
sum should include repairs. As arc lamps in use form a 
definite and approximately unvarying load, the author is of 


opinion that the best way of charging for them is by a fixed 


sum for each series of lamps per hour, such rate to include 
the cost of carboning and the number of hours’ use to be ascer- 
tained by an hour meter. The question of the supply of 
wiring and fittings on the hire or hire-purchase system is one 
that is fraught with a good many difficulties, owing to the fact 
that it is often hard to make a mutual agreement with both 
tenant and landlord, such an agreement being very necessary 
in order to facilitate the removal of fittings, should the hiring 
agreement be cancelled. It is also very important that some 
system of wiring that is unobtrusive and at the same time 
easily removed should be adopted for use where there is a 


THE ELECTRICAL ENGINEER, JUNE 22, 1906. 


885 


hiring agreement, and the author hopes some new suggestions 
on this point will be forthcoming. Ab present, the most 
feasible and simple system seems to be that of surface wiring 
by twin lead-covered cables, such cables to be protected where 
they come within 6ft. of the floor. If painted to match the 
colour scheme of the room, they would not be unsightly or 
very noticeable. Another system, which is both simple and 
perfect as regards insulation, is that in which the whole of 
the wiring is done with twin flex, excepting the vertical 
mains. It is, however, a question whether insurance companies 
will pass the latter scheme. | | 


Mr. F. A. NEWINGTON, of Edinburgh, opened the dis- 
cussion, and said he had felt no need to push their under- 
taking in Edinburgh in the way described in the papers. 
Connections had come in easily, due, perhaps, to the best 
of all advertisements—cheap price. He had found that 
good street-lighting helped considerably to raise the stan- 
dard of illumination in the shops. He did not agree with 
the figures given by Mr. Fedden as to lamp renewals, as 
the average lamp hours per day were, he thought, lower 
than the author had assumed Thus, he considered it 
would be sufficient to renew the lamps in theatres once a 
year, in public-houses three times a year, and in private 
houses once in two years. This latter figure he had proved 
to be correct from personal experience. These alterations 
would considerably reduce the cost of lamp renewals given - 
by the author. Ho was not sure that consumers would not 
prefer a cheaper price per unit to free lamp renewals, 
He had been experimenting in Edinburgh with time 
switches which disconnect a consumer between the hours 
of 4.50 and 6 p.m. He advocated cheaper systems of 
wiring. ! | 

Mr. E. E HoApLEY, of Maidstone, had found exhibitions 
helped his undertakiog very much. While he belleved in 
the renewal of lamps so as to kesp up the standard of © 
lighting, he was not clear as to the best way ia which to do 
this. At Maidstone they had tried changing new lamps 
for old ones, making a small charge to consumers. Tha 
Contractors’ Association had objected strongly to this. In 
a town like Maidstone they were hampered considerably in 
the competition with gas because they had not powers to 
free wire. The gas company made a practice of putting in 
gas-plpes free, and often supplied free fittings as well. They 
had had keen competition for outside shop lighting. He had 
found that a small are lamp taking 2} amperes and connected 
two in series across a 230-volt circutr, successfully competed 
with the gas company's standard lantern with two Kern 
4tt. burners. He had arranged to hire out the arc lamps 
at 6s. per annum, and Included carbons and cleaning in a 
charge of 4d. per unit. Some 200 of these lamps were now - 
being used. In the case of Nernst lamps on consumers 
premises, he arranged to maintain and renew the two usual 
sizas for 9d. and 1s. per quarter respectively. Dealing 
with large quantities he was able to get makers’ guarantees. 
and to give satisfaction. They had 700 tantalum lamps on 
ciroult, which they also maintained under guarantees from 
the makers. As regards the hiring of motors, the charge 
made was 15 per cent. on the net cost. He always offered 
consumers to fib motor up for three months on trial, and 
then to take them back if they did not give satisfaction. 
The charge per unit varies from 21. down to 1d., and in 
no case had he had to take a motor out ab the end of the 

eriod. | ME 

Mr. W. J. U. SOWTER, of Bray, advocated powers being 
granted to all undertakers to wire consumers’ premises 
free. He had not found prepayment meters reliable, and 
the capital charges on the same were against their use 
where mostly needed—: e., for small consumers. 

Alderman SMITH, of Liverpool, believed in more attention 
being paid to the business side of electrical undertakings, in 
order that this form of municipal trading might be success- 
ful. He thought that the continual changing of committees 
was a serious drawback, and that the remuneration of 
officlals ought to be high in consequence. He believed 
strongly in flat-rate charging. As regards the hiring of 
motors, there had been strong opposition to this at Liver- 
pool, but it was now to be undertaken. It was the dis- 
cussion on this question at. Edinburgh last year which 
had led him to take the matter up. ! 

Bailie WILLOCK, of Glasgow, strongly condemned the 
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municipal policy of the last speaker. He did not believe 
in a corporation taxing the electricity department, as was 
done in Liverpool, nor in taxing the gas department, as 
Manchester did, by taking profits to reduce rates. Hach 
undertaking of a corporation ought to be run quite inde- 
pendently, and it was wrong to overcharge consumers in 
03e department in order that other facilities might be pro- 
vided by the corporation more cheaply. Any cost of 
advertising ought certainly to be charged against revenue, 
and he could not agree with the author that advertising 
was partly a capital charge. The maximum demand 
system had caused considerable friction amongst consumers 
in Glasgow, and they had accordingly varied thelr scheme 
as follows. Instead of charging 6d. per unit for the first 
hours use of the maximum demand and 1d. per unit 
afterwards, they now charged 34d. per unit for 
the first two hours’ average use and 1d. afterwards. 
This made no difference whatever to the consumers 
averaging two hours’ use per day, but it was a concession 
to those who strongly objected to having the charge for 
the first six months all av 6d. per unit, and who usually 
forgot that the next half-yearly bill would be low. The 
cost of the change was £12,000 per annum. He was 
greatly in favour of canvassers, and his committee when 
extending mains to outlying districts insisted on 20 per 
cent. being guaranteed on the cost of the same, unless 
. consumers to take more than this had been obtained. 
They had had a conference with the Glasgow agents of 
motor manufacturers, and found that the firms would hire 
out motors to consumers as cheaply as the Corporation 
could. This was more advantageous than the Corporation 
doing it, as they had the co-operation of the motor manu- 
facturers' canvassers, 

Mr. T. P. WILMSHURST, of Derby, could see no reason 
why municipalities should show less energy and push in 
the management of their affairs than a private concern. 
He advocated the hiring out of motors, the establishment 
of permanent showrooms in larga towns. In smaller towns 
arrangements should be made with contractors for the 
display of accessories, and a cheap supply of electricity 
given for the purpose. Electric radiators might be lent to 
house furnishers at times for showroom purposes and 
supplied free. As regards the hiring of motors, 124 per 
cent. was not a sufficient charge. With 15-year loans he 
thought 174 per cent. should be charged. His policy with 
canvassers was to pay them a fixed salary, together with 
a small commission on the lamp connections however 
obtained. It was good policy to keep in touch with build- 
ing work in progress, which the depositing of plans with 
the Corporation enabled them to do. Mr. Wilmshurst then 
read an interesting extract from a letter from Mr. Hamilton 
Kilgour describing the commercial organisation of the 
Chicago Edison Company. This concern had organised its 
electric sign department so well that it had an income of 
£100,000 from them alone. 

Mr. W. C. C. HAWTAYNE strongly advocated the intro- 

duction of Continental wiring systems into this country. 
Flexible wire run on to porcelain insulators was much less 
unsightly than wood casing, the cost was less, the insula- 
tion equally good, and alterations in the position of lights 
could be easily made. 
. Alderman West, of Coventry, was a strong believer ia 
the maintenance of electric lamps in the same way that 
gas companies maintained incandescent burners. At 
Coventry they charged half-a-crown a quarter for lamp 
renewals for 25-light installations, 43. 6d. on 50-light, and 
8s. where there were 100 lamps. He believed on these 
charges they lost slightly, but the consumers obtained a 
good light and were satisfied. They hired out motors at 
15 per cent. on cost, and had obtained three loans specially 
ia d purpose. The last loan was granted without an 
nquiry. | | 

Mr. F. M. Lona, of Norwicb, had half of hls consumers 
free wired. The first charge of 1d. per unit to cover the 
wiring did not produce satisfactory results. They now 
charge 3d. per lamp wired per quarter. They also pro- 
vided lamp renewals at rates fixed by an inspector, who 
estimated the average use. The usual charge per annum 
was from 6d. to 81. per lamp in the case of private houses, 
. and 1s, per lamp per annum in the case of shops. 


THE ELECTRICAL ENGINEER, JUNE 22, 1906 - 


ee 
aces 1 
eee 


Mr. J K. BRyYDGES, of Eastbourne, bad not found exhibi- 
tions to be very successful. He had had good results with 
two-rate meters. He advocated electricity being supplied 
to outside lamps at the same rate as to power load. He- 
also believed in giving electricity free to contractors when | 
they were exhibiting specialities. 

Mr. J. F, C. SNELL of Sunderland, had found considerable 
advantage in the development of his undertaking in having 
conferences with the contractors in the town, He also 
also advocated electrical engineers buying new types of 
gas lamps, and testing them to keep themselves well 
informed as to the opposition they had to meet. He 
thought that a clause should be inserted into the Govern- 
ment Bill for electric lighting to enable any undertaker to 
borrow money for hiring and fixing of motors and fittings. 

Alderman CoATES, of Hanley, hoped that the association 
would be able to inflaence the Government in this direction 
in a way which individual corporations could not do. 
They certainly wanted more power from the Government 
to develop their undertakings. | | 

Mr. A. H. SHAW, of Ilford, explained his method of 
supplying outside arc lamps. He had some 200 of these 
maintained by his department and working on hour meters. 
He had found it advisable to leave lamp renewals to con- 
tractors. In one instance he had applied a certain portion 
of a loan granted for free wiring to the purchase of motors. 
This had been disallowed afterwards by the inspector. 

Mr. R. B. LEACH, of Farnworth, had found lectures 
illustrated by lantern slides a good means of popularising 
and extending the supply. He had between 300 and 400 
two-rate meters on his circuits, and found that they had 
induced consumers to light their gas lamps to avoid the 
higher rate of charge. This had led to a false peak on the 
load curve. The cost of the meter and time switch he 
found to be about £7. 10s, which was a heavy charge on 
a small installation. He was afraid that the fire insurance 
Inspectors would strongly object to the Continental system 
of wiring with flexible cord. ! 

Mr. C. C. ATCHISON, of Rochdale, said it was most 
important that the canvasser should be a local man, and he 
advocated that the post should be combined with meter 
reading. This kept the canvasser in touch with the con- 
sumer, and they were much less likely to lose consumers 
in consequence. | 

Mr. S, L. PEARCE, of Manchester, thought that the 
suecess of an undertaking was largely dependent on the 
power to buy and sell to consumers, motors, and other 
accessories. At Manchester they had full power to do 
this, and also to enforce their wiring regulations. Where 
this power had not been obtained, he thought that the 
registration of contraetors would do much to improve the 
character of the work. 

The discussion was concluded with a vote of thanks vo 
the authors, whose replies will appear in the Proceedings, 


Relative Eeonomies of Electrical Supply from 


small Local Stations and from Power 
Companies. 

BY JOHN F, ©, SNELL, CHIEF ELECTRICAL ENGINEER, 

SUNDERLAND, | 


The advent and development of power companies has altered 
materially the position of the supply of electricity. The Local 
Government Board has wisely refused to grant loans to small 
district councils in certain cases, suggesting rather that terms 
should be arranged with neighbouring power companies. Thus 
it is desirable to investigate fairly the position of small boroughs 
and urban districts with respect to a supply of electricity. This 
question is wholly one of economy ; that there are some districts 


already supplied by gas, and in which there is no scope for 


electricity, may be granted ; it is usual, however, to find that 
in many cases the gas supplied by a local company is charged at 
a very high price, often exceeding 5s. per 1,000 cubic feet. In 
such cases competition is desirable in the public interest. It 
must be admitted also that there are many classes of people 
who prefer electricity to gas as an illuminant, and also for the 
occasional power supply required in such districts. In these 
days, if public opinion demands a commodity, ib will obtain 
it, either through the representative council or, failing that, 
through private enterprise. There is, therefore, this problem : 
at what cost can a small district instal and work its own plant, on 
the one hand, and, on the other, on what terms can a power 
company supply energy to such a district? The relation between 


these two alternatives will vary in different localities, of course ; 
the cost of coal being one of the principal factors. A generalisa- 
tion is, therefore, open to criticism, and will not be without 
inaccuracies, but a broad investigation will give results approxi- 
mately true for all districts, and will probably prove of value to 
those interested in such problems. The author proposes to 
deal with this by taking an example of a small borough, first 
calculating the cost of installation of and production from local 
plant; then stating broadly the cost at which a power company 
could reliably and safely supply from a distance, the local district 
council supplying the requisite transforming sub-station and 
low-tension distributors. | 

This paper, therefore, deals first with the cost of generation 
only, since the distribution is common to both sources of supply. 
For example, the author knows a small borough of 3,400 
inhabitants, situated on a broad and navigable river, and where 
land for the local generating station could be procured at a low 
cost beside the river, and with every facility for seaborne coal 
and for circulating water for condensing. Seaborne Welsh 
coal is about 12s. 6d. per ton delivered. The rateable value of 
the borough is £10,000 in round figures, the area 170 acres, 
and there are five miles of roadway and streets, A gas company 
now provides the supply for lighting at a cost of 4s. dd. per 
1,000 cubic feet, and 3s. 6d. for cooking and heating. This 
company has an annual output in cubic feet of gas of 
5,000,000. There are 750 houses within the borough. The 
. corporation now pays the company £300 annually for street- 
lighting. If the author shows that electricity can be com- 
mercially sold in such a district, then, a fortiori, it can be 
better provided in an inland district where the same facilities 
for cheap coal, etc., are not available. Whab scope would 
there be for electricity ? Suppose the corporation to consider 
taking this matter up. There is the street-lighting ; 125 
street lamps, each consuming 60 watts (say, each column 
having two tantalum lamps), would compare most favourably 
with the present lighting. With a cheap method of wiring— 
referred to later on—the local shops, residences, churches, 
and other public buildings would represent an equivalent of 
7,500 32-watt lamps installed. Then there are a few trades- 
men who would require a small supply of power for stable 
machinery, hoists, printing, saws, laundry work, and small 
" machines for butchers, bakers, and grocers. Such is the 
general list of small users of power. The annual output would 
be somewhat of this nature : 


STREET-LIGHTING, 


125 lamps x 60 watts x 4,380 hours per annum ... 32,850 unita 
PRIVATE LIGHTING, — 
7,500 lamps x 13 units per annum cach ......... 97,500 ,, 


Small users of power, as given above, 88Y ....—.-- 100,000 ,, 


Total eee memes 280,350 unite sold, 


representing 70 units per inhabitant. Such an installation 
. would probably have a load factor (units sold) of 16 per cent.; 
the maximum demand on the plant would, therefore, be 
165 kw., or, allowing for distribution losses, the station would 
have à maximum demand at the switchboard of practically 
200 kw., and would require to generate some 270,000 unita. 
The plant installed, therefore (with a reasonable battery), 
would be, say, two 125-kw. steam sets, and including land 
and buildings, boilers, piping, steam dynamos, battery, switch- 
boards, etc., would cost about £7,000. If suction producer-gas 
plant were installed in place of steam sets, the cost would be 
practically the same figure. The cost of production would be 
about 1°25d. per unit generated without capital charges or 
1:86d. per unit generated including capital charges, or 2'2d. 
per unit sold, but without any charges for mains, distribution, 
meters, or services. This, then, is the cost of production from 
. the. small local plant. 

Now, consider a power company situate within, say, seven 
miles of this borough. Would it pay the power company to 
supply, and the borough to take, electricity from this source? 
Firstly, the borough must provide a sub-station, with the 
necessary converting plant and battery, if the supply is to be 
direct current. On the same output as above this sub-station 
would require the following plant, and would cost for land 
and buildings, two 125-kw. motor-generators, battery and 
booster, switchboard, etc., £4,150, or £166 per kilowatt ; 
thus saving about £3,000 in capital outlay. The annual capital 
charges on this would be £270. The local charges at the sub- 
station would, therefore, be somewhat as follows : 


Wages at sub-station ... ...—.- serene £260 
Oapital charges messmo» usomi ooscasem nm ALO 


— 


£530, or 0:55d, per unit generated. 


Thus leaving 1:86d.—0:55d. or 1'óld. per unit generated ab the 
sub-station for the power company to compete onequal terms. The 
average efficiency of conversions by small machines may be 
taken at 75 per cent.; therefore, the power company could 
receive 0'98d. for unconverted high-tension energy. Suppose 
the transmission line from the power company’s station to this 


THE ELECTRICAL ENGINEER, JUNE 22, 1906. 


881 


‘borough to be required wholly for that supply and for no other. 


The-cost of such overhead line would be about £2,900 allowing 
for a practical line with about 5 per cent. loss at full load. The 
company would, therefore, have to bear the following additional 
charges for distribution : | 


Interest and renewals on line, say 


 Wayleaves for 91 poles „esms san mm amm oms ese GL 


£381, or 0'5d. per unit. 


Thus the remaining cost to the power company at their 
station switchboard would be 0°68d. per unit supplied to line. 
Owing to the local battery and the desire to there reduce wages 
ab sub-station, the load factor on the power station would be 
easily 25 per cent. or more. It would, therefore, pay the power 
company in this case. Indeed, most companies should be able 
to afford to supply at, say, £4 per kilowatt, and O'óód. for 
untransformed energy at the sub-station terminals. Therefore, 
the price offered to the local borough would probably be (allow- 
ing for effect of battery) : | 
150 kw. at £0. sus soa sos o o nons o me mems seme 32000 
$10,000 units at O'Sőd. oes oseo ees 426 


£1,026, or 0:8d. per unit supplied. 


as against 0°98d. mentioned above, showing a saving to the 
local borough of £232 annually, or 20 per cent. In such a 
case (and indeed in probably most cases where the local demand: 
is under 500 kw.) it will be better to obtain the supply from . 
the power company. The local distribution can be well carried 
out by overhead wires. In small and compact boroughs, which 
are an exception, the mains can be laid underground, and will 
probably pay to be so laid. In sparser districts the mains must 


‘be run overhead, and poles can be dispensed with to a very 


great extent, and wayleaves obtained to attach small brackets 
and insulators to house fronts, thus minimising initial cost. 
This system has been in operation in the little village of 
Mevagissey in Cornwall for several years, with really excellent. 
results, and a surprising freedom from trouble. 

The author’s opinion is that to deal with such districts a low 
pressure of 100 volts or thereabout should be adopted, a few 
cables laid underground as feeders to one or two important 
points, and existing houses wired with flexible leads, if neces- 
sary, run through insulated eyebolts, thus making electrical 
supply practically cheap. The prejudice against fire risks, etc., 
usually following this type of wiring really exists mainly in the 
imagination, and is not borne out in practice. The author 
calculates the cost of distribution in this example to be about. 
£2,500 (the sub-station being centrally situated) for the follow- 


ing: two underground feeders laid solid ; five miles of overhead 


conductors, partly erected on poles, partly on house brackets 
erected ; and public lighting 125 lamps (one half being new, 
and one half taken as existing gas standards or brackets), — 
The total cost, then, of production and distribution would be 
as follows : | 
$10,000 units high -tension energy 
supplied at à maximum demand of 
150 EW, 5 cieisecei em eren eere t eid AD 


Wages ab sub-station mss os sunas nus omre 260 
Management, general expenses, rating, 
Blois SAY uicutcec emi P m xeH EAE. OLD 
Oapital charges on sub-station and dis- 
tribu'ing system sos seoses sc sen nanses AAB 


£2,546, or 2'65d. per unit sold.. 


"The revenue account of such a business would be somewhat: 


as follows : | 
| £ 8, d. 
Private lighting—97,500 units at 40d... 1,625 0 0 
Small power users—100,000 units at 2'0d..-.—..—-.—.—.... 865 0 Q 
Street-lighting—125 lamps at £2, 5s, each... 281 5 0 
£2,739 5 0 


leaving a net balance of £193, or a gross profit to the borough 
of £445 + £195 = £638, representing practically 10 per cent. on 
the capital outlay of £6,650. The average lighting consumer 
would pay about £5 a year for his lighting ; the street-lighting 


. would be less than the present cost of gas, and the public would ` 


benefit by owning their own plant, from better conditions in 
their houses, and from having the energy available for small 

motors when gas-engines would be entirely out of the question. 

After all, such a condition of things already exists abroad 

where tiny motors are used wholesale for all sorts and condi- 

tions of service. Hundreds of such towns exist to-day in our 

country. Electricity is now no longer only at the service of 

the larger towns and more compact areas; and the author 

looks forward to the not remote day when every such borough 

will have its electrical supply with all its concomitant advan-. 
tages. Can smaller districts than this example be so supplied ? 

The author is sure they can, by the aid of the power companies' 

overhead transmission and overhead distribution. 

The gist of this whole argument and example is, therefore : 


(a) Small districts must take the supply from an outside source: 
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when available, at reasonable rates, rather than instal local gene- 
rating plant. (b) Facilities must be given to overhead trans- 
mission from power station—which, no doubt, the power 
companies will take care to obtain. (c) Facilities are impera- 
tively necessary for overhead local distribution, as the only 
means for economical supply. Underground distribution would 
almost invariably. put electricity ‘‘ out of court" in competition 
with local gas supply. (d) The fire insurance companies must 
be induced to show encouragement to householders to enable 
surface wiring as described above to be adopted at the low 
pressure named. 

The removal of the prejudice against such systems would 
increase and multiply the use of electrical energy, and make 
its adoption by small districts practicable and commercially 
possible. The author has not dealt with a supply by alter- 
nating current ; three-phase transmission is almost universally 
in operation, and the advantages of a local battery as stand-by 
and a means of improving load factor are so apparent, coupled 
to the sweet simplicity of a low-pressure two-wire local over- 
head transmission, that this latter system will be found hard 
to beat. It is hoped this short paper will arouse the repre- 
sentatives of smaller’ districts to the economical possibilities of 
electrical supply. 


Mr. A. B. MOUNTAIN, of Huddersfield, opened the discus- 
sion, and agreed with the author that ib would be right to 
use overhead distribution in small towns and villages, and 
that the class of house wiring should be cheap. He 
criticised severely the author's estimate of revenue, which 
in an English town had to be obtained in competition with 
gas. This was not the case on the Continent in the small 
villages to which references had been made, A consump- 
tion of 70 units per head of population was assumed, 
whereas in the author's own town of Sunderland the con- 
sumption was only 21 units per head, excluding tramway 
load. Also, 13 units per lamp per annum was tco high an 
estimate, and he thought that from eight to nine units was 
a more likely figure. From his experience in small towns 
he would expect an income of about £800, where Mr. 
Snell had estimated £2,739. It was impossible to get 
large revenues in small towns and villages. His idea of 
the way in whieh a supply might be made to pay was to 
adopt a gas plant and to run it at night only, thus giving 
an intermittent supply. If power were taken from a large 


company, he would distribute alternating current and: 


reduce the cost of a sub station to nearer £500. 

Mr. L. ANDREWS commented on the faet that there were 
1,500 towns and villages in the United Kingdom with over 
3,000 inhabitants which had not yet any electric supply. 
He was nob convinced that the power companies would 
solve the difficulty ; for instance, the author showed 20 per 
cent. profit on a seven-mile transmission. If the current 
had to be taken 10 miles, the profit vanished. He proceeded 
to advocate the use of producer-gas plants for such work, 
and quoted figures from the well-known trials of suction 
producers in Scotland. | 


Mr. J. N. SHOOLBRED spoke at length, and advocated | 


more co-operation between the suppliers of electricity in 
bulk and the users of the same. Owing to the bad acoustic 
properties of the room, it was difficult to hear this and 
other speakers, but we understood him to advocate the 
formation of joint boards for dealing with the supply of 
electricity over wide areas. 

Mr. H. B. MAXWELL, of Partick, had had experience in 
a town of 10,000 inhabitants, where the total income of the 
gas undertaking was considerably less than Mr. Snell 
assumed for a borough with 3,400 inhabltants. The 
estimated revenue from the supply of power would not be 
obtained, as whatever power was needed could be given 
by the bulk supply company more cheaply than by the 
loeal distributor. 
direct current, 


Perhaps the only reason for converting was the absurdly 
low frequency adopted—; e, 25 periods. He thought that 
if power companies. would use 50 frequency, a large pro- 
portion of sub-station costs would be saved, and also labour 
in working. | 

Mr. C. C. ATCHISON, of Rochdale, also criticised the 
figures in the paper. He considered that a gas or oil 
plant would be more suitable for small supply. In the 
ease of the Lancashire Power Company, he thought their 
parliamentary powers showed a tendency to avoid long- 


cent. more. 


gated the cost of power was 0'74d. per unit. 
believe in accumulators in small stations, owing to the large 

depreciation charges and cost of maintenance. 
village the supply might well be given at night only. 


He saw no reason for convertiog into. 
A static transformer sub-station, including. 
a voltage regulator, could be easily equipped for £800., 


. distance transmission by constructing more stations through- 
out the district. 
feeders was hampered by the fact that, except in the case 
of rural areas, the consent of the local authority had to be 
obtained. 


Unfortunately, the extension of overhead 


Mr. BERRY also advocated the supply of alternating 


current to consumers, so as to avoid the capital and 
running charges involved in conversion. 


These charges 
would seriously handicap any undertaking of the magnitude 
under consideration. To make such a scheme pay, elec- 
tricity must be supplied very cheaply. Thus, at 1d. per 
unit it was as economical to cook with electricity as with 


gas at 3s. per 1,000, Any higher charge, however, tended 
„to stop this possible demand. 


Mr. H. L. P. Boot, of Tunbridge Wells, had found by 


experience that a gas plant cost about 10 per cent. more 


than steam, and with an oil-engine the cost was 20 per 
He did not believe the low figures published 
respecting suction-gas plants giving costs as low as 0°10d. 
per unit, In the most favourable case that he had investi- 
Hoe did not 


In a small 
Mr. G. WILKINSON, of Harrogate, believed in having 


local stations for supply in small areas. He had had 
successful results with internal-combustion engines for such 


work, It was quite necessary to employ overhead distribu- 


tlon. In a case he had carried out he arranged the overhead 
construction so that the earthed conductor was always under- 


neath the other wires carrying pressure. He used two parallel 


conductors as the earth’s main, and by bridging the same at 
two or three points between each pair of poles secured com- 
plete safety. Thus, if one of the higher wires broke, it was 
bound to fall on the earthed conductor. The Board of 
Trade had approved of the system. 

Mr. J. F. C. SNELL, in reply, said the consumption in - 
Sunderland was 28 uvits per head and at Brighton 70 units 
per head. In estimating the revenue he had taken what 
he considered to be the correct figures when the under- 


' taking had been properly established and developed, There 


was à great source of income from small power consumers, 
such a3 driving of sewing machines and other household 


| plant. The reason for including accumulators was the need 
. for a stand-by when supply was given by a single overhead 


transmission. He did not agree with one speaker that 
10 miles was the limit of transmission, as it was most 
probable that the line would be serving other communities 
along the route. 


- 


SIMPLEX SUNK WALL-SOCKET FITTINGS. 


These wall sockets, just introdaced 
by Messrs. Simplex Conduite, Limited, 
are of special design, having minimum 
depth dimension to meet the require- 
ments of sunk work. They are insu- 
lated from the iron of the box by 
means of a >in. fibre disc. The fixing 
is arranged either by means of a screwed 
metal ring or by a metal flange screwed 
into the fibre dise by means of three — 
screws. 


APPOINTMENTS VACANT. 


Assistant Electrical Engineer, Sanitary Commissioners of 
Gibraltar, Salary, £200, rising to $250. Applications by June 30, 


See advertisement in Jast issue, 


Northampton Institute: D awing Office and Lecture Assistant, 


' £120 per annum ; two Demonstrators for the electrical engineering 
laboratories, £100 and £80 per annum respectively ; Demonstrator 


and Lectu’e Assistant; Instructor in Moulding, mechanical engineer- 


. leg department, one evening per week, Applications by June 25, See 


advertisement in last issue, 


Traffic Superintendent, Southend-on-Sea electric tramways system 
(overhead trolley). Salary £150 per annum, rising by annual incre- | 


ments of £20 to £210 per anuum. Applications to^Mr, William H, 


Snow, town clerk, by 12 noon on June 26, 
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A SIMPLE METHOD OF MEASURING SPARKING 
 VOLTAGES.* 
BY E. A, WATSON, STUDENT. 
(Concluded from page 852.) 
RESULTS OF EXPERIMENTS MADE BY THE METHOD, 


General Conditions —The measurements were made in the 
University of Birmingham Electrical Engineering Labora- 
tory. The barometric pressure at the laboratory varied 
from 29'4in. to 30in. The temperature was very nearly 
constant at l6deg. C. throughout the experiments. The 
condition of the air throughout was dry, no rain having 
fallen for some time. The light in the room in which the 
experiments were made was diffused daylight, but was 
rather strong at times; it fell end ways on the spark-gap, 
80 thab one electrode was exposed to it while the other was 
not. 
fell on the negative electrode, the voltage required for a 
given spark-length was slightly lowered. This was more 
especially noticeable when the negative electrode was a flat 
plate; when it was a ball the effect was much less, and was 
practically negligible. For the best results the experiments 
should doubtless have been carried out in a darkened room, 
but as this is not a condition which would occur in practice, 
It would have been perhaps a needless refinement. 


Voltage in Kilovolts. . 


2 3 . 4 5 6 7- 
Sparking distance in .Centimetres. 


FIG, 2, —Spark Length Voltages for Different Electrodes. 


Apparatus Employed,—The source of supply was a 22in. 
two-plate Wimshurset machine, driven by an electric motor 
at any required speed. ‘The condensers were two Leyden 
jars, whose capacity in series was ‘000352 mlerc-farad ; 
they were carefully tested for leakage by opening the 
gap beyond the sparking distance in order to deter- 
mine whether any current would flow through them 
and so deflect the galvanometer, but no deflection 
was obtained. Hence it is safe to conclude that no 
errors due to leakage through them could have taken 
place. The galvanometer used was a Ayrton-Mather 
moving-coil reflecting type, with universal shunt. Measure- 
ments of the deflection would be readily made to 1 part in 
500. The galvanometer was standardised about twice a 
day by means of a potentiometer with cadmium cell as 
standard; the calibration changed very little throughout 
the entire range of experiments. Measurements were first 


made, using different sizes of electrodes, in order to deter- 


mine to what extent the values were affected by their siza 
and shape. The electrodes used were brass balls cleaned 
and polished. The curves obtained are shown in Fig. 2, 


* Paper read before the Birmingham Local Section of the Institution 
of Electrical Engineers, 


It was found, as shown by Hertz, that when daylight 


from which it will be seen what a great effect the siz3 of 
the electrode has upon the voltage required to produce a 


spark of given length, more especially towards the higher 


values. The usual gap on which measurements are made 


| 1s, of course, the point or point and plate, but this was 


found to be useless when subjected to high and steady 
pressures, as the leakage from the points became excessive, 
and it was impossible to get any definite breakdown point 
at any spark length greater than a few millimetres; the 
point of breakdown must also depend to a great extent 
upon the sharpness of the point, and it is believed that, 
given à mathematical point, discharges would occur with 
zero pressure. On the whole, the writer is not in favour 
of the use of needle points for standard spark-gaps; at all 
events, for direct-current work definite sizad balls are 
probably better. When using two balls either of equal or 
unequal siz, perfectly definite points of breakdown were . 
found and much better results obtained. 

Another noticeable feature is the falling over of the 
curve, specially for small balls, dísproving the statement 
which is still sometimes found in books that the sparking 
distance is proportional to the pressure. The curve does 
not appear, however, to fall completely horizontal, but to 
become a straight line with a uniform slope upwards, 
This is well shown in the dotted line curve marked I.a, 
which was taken with a positive ball 1'55em. diameter 
and a negative one 3'2:m. in diameter, and ib is also: 


shown in Curve III, which was taken with two equal 


sizad balle, each 1°9cm. diameter. In one or two cases, at 
very high voltages, a slight tendency for the curve to turn 
upwards again has been observed when using balls of 
unequal size. The explanation of this effect is not clear, 


‘| but a similar one has been observed by Kintner. When 


using small balls— e g , 1°35cm.—the limit of the curve was 
reached by brush discharges occurring. When this takes 
place all definite sparking ceases, and measurements cannot 
be taken, This brush discharge always occurs on the 
negative ball first when they are of equal size, aud if this 
is replaced by a larger one, the voltage and spark length 
ean be carried much higher before brushing commences. 
In order to determine what was the controlling factor in 
such a case—? e, with balls of unequal siz3—measurements 
were made using a 1'55em. positive combined with various 
sized negatives from 1'55em. up to 3°2cm. The results 
showed that over a considerable range the sparking voltage 
for any given distance was the same whatever the size of 
the negative electrode. Up to about 4cm. gap the 1°35cm, 
positive ball gave the same results whichever negative was 
used. Above 4cm, using a 1°35cm. positive and also a 
l'ó5em,. negative, brushiog occurred, and the curve could 
not be carried further, but using a 1'55om. positive com- 
bined with a 3°2cm negative the curve was carried up to 
90m., as shown by Carve La, this curve being practically a 
continuation of Curve I, only not fallen over quite so 
much. Experiments made with the polarities reversed—: e, 
with the 1'55em. ball negative and various s!zes positive— 
showed that here again the curves agreed fairly well with 
the one for 1:ó5em. on both poles, although in this case, 
owing to excessive brushing, the voltages could not be 
taken up very high. 

Hence the conclusion is reached that within moderate 
limits the sparking voltage of any gap is determined by the 
siza of the smallest electrode, and the other one may be 
varied within reasonable limits without appreciably affect- 
ing the result. If unequal-sizid electrodes are used, it is 
advisable that the largest one should be placed on the 
negative pole, otherwise auy advantage accruing from its 
use is lost. In fact, placing it on the positive pole is worse 
than having no large electrode at all, and causes brushing 
to commence much sooner. This conclusion, it is to be 
noted, cannot be carried too far; for example, with a ball 
and plate, the ball being 1°35cm. diameter, and on the 
positive pole, the plate 6cm diameter and on the negative 
pole, the curve obtained (Curve VI.) does not agree with 
that obtained by using two unequal-sized balle, the positive 
being 1'55em. diameter, whereas, if our former conclusion 
held for spheres of infinite radius, it should do so. 

The curve for the ball and plate, it is noted, falls below 
Curve I. for the lower values when the ball is close to the 
plate, and approaches it when the ball is at a considerable 
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distance. This effect is just noticeable also when using a 
small positive ball (1°35cm.) combined with a large negative 
one (5'2cm.), a slight falling under at low values being 
apparent (Curve I.a), Still, it may safely be concluded 
that for sizes of one electrode varying from equal to the 
other up to twice its diameter, the spark-length voltage is 
unaffected. The other curves in Fig. 2 give the sparking 
voltages for other sizes of balls. In each case the positive 
and negative electrodes are equal in sizə. The vol'age 
could in these cases be carried much higher than in the 
case of the small balls, as brushing does not occur so 
readily. With the 2°54cm. and 5'2em. electrodes the limi: 
was not the brushing, but the oceurrence of disruptive 
discharges over the condensers. With condensers made to 
stand the voltage the figures could doubtless be taken much 
higher, as there is no theoretical limit to the voltage obtain- 
able from a Wimshurst machine except such as is imposed 
by leakage or disruptive discharge. 

Curves for intermediate-sized electrodes can be obtained 
with very fair accuracy by increasing the ordinates of the 
given curves in the ratio of the diameters of the electrodes 
employed to those given. If alternating voltages are 
required the direct-current voltages for any gap must be 
divided by ,/2, as the striking distance is governed by the 
maximum voltage and not by the RMS. value. The 
voltages given are in all cases in kilovolts, the sparking 
distance being in centimetres, and the sizes of the electrodes 
are centimetres diameter. 
results is given below. 


TABLE OF PARKING VOLTAGES IN KILOVOLTS, 


1 353m. balls| 190m. balls |2:54em. balle | 5:2em. balls 


Distance, (-53in.), (Zin, ). (lin. ) (1:22in.). 
Centimetres, | Kilovolts, | Kilevolta, | Kil volts, | Kilovclis, 
r gll 224 34:05 $5 0 
15 88 0 412 46 95 T5 
20 44'1 53:0 55:6 61:0 
9.5 47:5 60:45 61-0 710 
2-0 50-5 64 5 71077 8)0 
3'5 52 9 68:0 76:6 87:9 
4:0 54 5 7i'5 81°4 954 
45 552 78:6 85 7 102:9 
50 76:9 90 6 1071 
55 =, 79 2 95 0 112:0 
60 ar 81'4 99'2 
6:5 es E 82 5 105 2 7. um 
7-0 2E 85:6 106 ‘6 L5, 
7:5 HE 87:4 PE S EB d- 
80 ES 896 S228 | -CM- 
8:5 E 91:5 E258 | AZ 8 
9'0 2 94-2 ee "Ecc 
AT 8 


The author recognises that this method of measurement 
has certain limitations, as, for example, its inadaptabillty 
for alternating-current work, but as high-tension continuous 
current is now apparently going to occupy a prominent 
position, he hopes that it will be found of some use. Its 
great feature is the simplicity of apparatus and the ease 
with which all the measurements may be carried out, 
giving, as it does, a measurement of voltage derived from 
the current and capacity units, and obviating any of the 
ordinary complicated arrangements necessary when using 
voltmeters on high-tension circuits, Of course, it is noi 
suggested that the method is suitable for use as a volt- 
meter; that is entirely out of the question. The real use 
of the method lies in the standardisation of spark-gaps by 
its means, or possibly in the standardisation of extra high- 
tension electrostatic voltmeters. 

In concluding, the author wishes to gratefully acknow- 
ledge the help and suggestions received from Dr. D. K. 
Morris and Mr. G. A. Lister during the progress of the 
work, and also in the preparation of the paper. 


Discussion. 


Mr. Max J. E. TrbNEv wrote that there were one or two 
` points in Mr. Watson’s paper that did not quite. agree with the 
results he had obtained in practical working with direct currents 

at pressures at or about 2,500 and 35,000 volts. They have at 
. several of their stations transmissions of three miles or so ab a 
normal working pressure of 2,500 volts, and had installed spark- 
. gaps to deal with the surge rises that took place when short- 


A. table of the most important. 


circuits or big overloads occurred either in the high-tension: 
cables themselves or on the low-tension sides of the trans- 
formers. These spark-gaps were of the disc type, and had, 
he thought, 12 discs giving 11 gaps, each of which was certainly 
not less than 1-32nd of an inch; this gave a total gap of 
about °d44in., or approximately ‘87cm. In one or two cases 
this gap had actually sparked across without a surge at all, 
owing to the atmosphere being very damp due to a leak of steam, 
and the arc had held. Mr. H. W. Fisher, in a paper read before 
Section D of the St. Louis congress, gave a sparking distance for 
10,000 volts of *54in., or rather over 1°25cm., and though this was 
from a point to a disc, he could hardly reconcile the results with 
those obtained by Mr. Watson. The question of the proper gap to 
use for high-tension direct-current transmission was so impor- 
tant, if much progress was going to be made in its use, that he 
hoped Mr. Watson might be enabled to continue his experi- 
ments, and he would like to suggest to him that it was possible 
that the results he was getting and would get from the use of à 
Wimshurst machine might be very widely different from those 
he would get either from a single direct-current generator 
wound for, say, 5,000 volts or from a series of 500-volt 
machines connected in series. He fully realised that it was 
not so simple to take tests in that way, neither was it so 
Safe, but engineers using these high direct-current pressures 
wanted results that they could rely on in practice, and he 
trusted Mr. Watson would excuse him for pointing out what 
was evidently a serious difference between laboratory and 
station results. 

Dr. SUMPNER said that the paper was an excellent one, and 
should prove of great service. | 

Prof. Karr said that Mr. Watson had made some admirable 
measurements on the dielectric strength of air. "That was quite 
a different thing to the distance which would hold an arc that 
had been set up iu a damp atmosphere, to which Mr. Tilney had 
referred. Neither were Mr. Watson's results to be compared 
with those obtained by the use of a number of small gaps in 
series, as the conditions were very different. The figures given 
in the paper showed a fair agreement with those obtained by 
other experimenters, considering the different conditions under 
which the experiments must have been made as regarded baro- 
metric pressure, temperature, etc., and giving rather lower 
values of the sparking distance it would be safe to trust them. 
The results were important in connection with direct-current 
high-tension transmission, as they showed that the liability to 
brush discharge increased with a reduction in the size of the 
conductor. 

Mr. E. A. WarsoN said that, in reply to Mr. Tilney, he had 
very little to add to Peof. Kapp's remarks. The voltages with 
which Mr. Tilney dealt were rather below those he had used, 
which were of the order of 10,000 volts and over. He could 
quite understand that Mr. Tilney should get phenomenally long 
sparks in an atmosphere rendered damp by a leak of steam, as 
the particles of water formed a number of conducting links 
across the gap, thus permitting of the passage of a spark. Once 
a spark had passed a different set of conditions held altogether, 
and the question of continuance or non-continuance of an arc 
had nothing to do with the breakdown voltage of the gap. With 
regard to Mr. Fisher's figures, these measurements were, he 
believed, made with alternating current, and, of course, an 
alternating E. M.F. of 10,000 corresponded to a steady E.M.F. 
of 14,000 volts. Moreover, ib was a generally recognised fact 


‘that a point and dise was] the easiest possible gap for a spark to 


jump. When one considered the great effect upon the sparking 
voltage produced by altering the diameter of the electrodes 

from 1°docm. to ó'2em., it would not be very difficult 

to see that for a point which one might regard as a 

sphere of zero radius, one might reasonably expect a 

greatly decreased voltage for the same length of spark. 

As to the use of a Wimshurst machine for the making of 
the tests, and the question as to whether the same resuits would 

be obtained as if using high-tension direct-current generators, 

he failed to see that any difference could result. Of course, 

once a spark had passed, and an arc was set up, matters were 

entirely different, but the actual breaking-down voltage of a 

spark-gap could only depend on the dielectric stress, which in 

turn depended on the voltage applied to the electrodes, and 

this voltage would surely be independent of the way in which. 
it was to be produced, whether by electrostatic or by electro- - 
magnetic means. With regard to the problem ‘of brush dis-. 
charging pointed out by Prof. Kapp, it would be a very serious . 
difficulty in connection with high-tension work. The leakage: 
in the cases noted in the paper were of the value of about. 
18 micro-amperes, that being the current given by the machine, 

and it would be found by calculation that this meant a loss of' 
from one to two watts depending on the voltage. In all! 
probability the leakage was greater than would have been the: 
case from a wire which was strung at a considerable distance: 
from any other objects, as the potential gradient was much. 
steeper. Also the leakage would in all probability not take: 
place so easily off a cylinder as off a sphere of the same diameter, 

so that the trouble due to leakage might not really be so bad. 
as ib seemed. 
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PARLIAMENTARY INTELLIGENCE. 


HoUsE or LORDS. 
Thursday, June 14, 


The following Bills were read a second time: North and - 


South Shields Electric Railway Bill, Ascot District Gas 
(Electric Lighting) Bill, Brixham Gas (Electric Lighting) 
Bill, and Corporation of London (Blackfriars and other 
Bridges) Bill. Tho Dover Corporation Bill and the Folke- 
stone and District Electricity Supply Bill were read a third 
time and passed. 


Great North of Seotland Railway Order Con- 
firmation Bill. 

On the third reading of this Bill, Lord MONKSWELL 
moved an amendment in Clause 3, which dealt with the 
terms on which a railway company ought to be allowed to 
exercise its powers of road traffie, either in connection with 
its own system or otherwise. : 

Lord KINNAIRD thought the time had come when Parlia- 
ment should consider the advisabillty of putting some limit 


to the power of companies and individuals to send forth’ 


such instruments of torture as motorcars and traction 
engines on the highways and byways, at all hours of the 
day and night, to the destruction of the roads and the 
injury of house property. 

The motion was withdrawn and the Bill then passed. 


Friday, June 15, 


The following Bills were read a second time : Twickenham 
and Teddington Electric Supply Bill, London, Brighton, 
and South Coast Railway Bill, London United Tramways 
Bill, and Manchester Corporation Bill. 

The Kent Electric Power Bill was read a third time 
and passed. 


Provisional Orders, 


On the committee stage of the Electric Lighting Pro- 
visional Orders (No. 3) Bill, the EARL OF CAMPERDOWN 
complained that neither these provisional order Bills nor 
the amendments affecting them were circulated among 
noble lords, with the result that legislation might be passed 
of whose effect the House was wholly ignorant. 
opinion the provisional order procedure at the present time 
was in a most unsatisfactory state. 

The EARL OF ONSLOW agreed that the present method 
of procedure was nob satisfactory. 

After some further conversation it was agreed, on the 
suggestion of Lord NEWTON, to postpone further con- 
sideration of the Bill until a later date. 


Tuesday, June 19. 


The following Bills were read a second time: North-East 
London Railway Bill, Baker-street and Waterloo Railway 
Bill, Lancashire Electric Power Bill, St. Pancras Electrielty 
Bill, Metropolitan District Railway Bill, Middlesex County 
Council (General Powers) Bill, North-West London Railway 
Bill, Bristol Corporation Bill, Pontefract Corporation Bill, 
Edinburgh Corporation Bill, Metropolitan Railway Bill, and 
the Hackney Electricity Bill. 


House or COMMONS. 
Thursday, June 14, 


Electric Trains. 


Mr. Hupson asked whether any inquiry had been made 
by the Board of Trade into the method of working electric 
trains on various electric railways with only one man in 
the motor-house in charge of the motive power; and, 
having due regard to the safety of the travelling public, 
whether the Department considered the present system of 
working those trains satisfactory. : 

Mr. KEARLEY, in reply, said the question had been con- 
sidered by the Board's inspecting officers of railways, who 
informed him that they were not aware that any accident had 
arisen owing to there being only one man in charge of the 
driving gear upon electric trains, and that they had no 
reason for regarding that system of working such trains as 
dangerous. 


In his. 


CoMMITTEES, 


London County Council (Electric Supply) Bill. 

Resuming their sittings on the 14th Inst, the Select 
Committee, with Mr. Luke White presiding, heard Sir 
RALPH LITTLER, K.C., in opposition to the Bill, as repre- 
senting the Corporation of London, who showed from the 
evidence that the scheme proposed by the London County 
Council could not possibly be of any advantage to the 
City, while, on the other hand, the City would have to 
bear a very considerable share of the additional burden 
that would be imposed upon ratepayers if the speculation 
were unsuccessful. 

Mr. FREEMAN, K.C., replied for the promoters. He sald 
that the Council did not seek to enter Into competition 
within an area where a local authority or a company were 
willing and able to provide an economical and efficient 
electrical supply. The Council did not propose to compete 
with a local authority for customers. If they could supply 
electricity at, say, 1d. a unit, while a local authority 
charged 3d., it would obviously be for the benefit of con- 
sumers and ratepayers to take a supply in bulk from the 
London County Council. If there was a debt on the local 
undertaking the consumers would not get the full benefit, 
but it was almost inconceivable that any station would be 
useless. | 

At the conclusion of his address the learned counsel, on 
behalf of the London County Council, invited the com- 
mittee to visit the power station at Greenwich. | 

At Tuesday's sitting Mr. Lupton, M.P., civil and mining 
engineer, submitted a plan for the supply of electricity from 
generating stations at the coalfields transmitted by mains 
to London. He had been associated with the preparation 
of various schemes for electrical supply, and some 15 years 
ago he assisted the commission of which Lord Kelvin was 
president in preparing a scheme for the utilisation of 
120,000 h.p. from Niagara. That had been carried out, 
and showed the possibility of high-tension power trans: 
mission for a distance of 100 miles. In the formation of 


the plan he laid before the committee he had worked with 


Mr. B. H. Thwaite and Mr. W. H. Booth, and the proposal 
was to use a current of 60,000 volts generated soma 
120 miles from London at the nearest coalfields, and 
if London were supplied by electrical generators of, 
say, 1,000,000 kw. average load, the greater part of 
the railways, tramways, and facvories could use the 
current, and houses could be lighted and warmed at 1d.. 
per unit. Cheap slack would be used, and the by-products 
would reduce the price by 2s. 6d. per ton. The advantage 
of cheap land and low rates would effect a saving of £45,000 
à year on 100,000 kw. capacity, and at 60,000 volts it 
would be cheaper to carry the energy by wire than to carry 
coal to the Thames. He assumed a plant of 120,000 kw. 
capacity, which, allowing for loss in transmission, would be 
104,000 kw. capacity delivered in London. By a com- 
parison of estimates in this coalfield scheme with the 
London County Council proposals, he arrived at an estimated 
saving of £120,255 by the adoption of the former. He 
suggested the carriage of wires on posts 25 to the mile with 
6ft. transverses mainly along public roads by four routes, 
sometimes crossing private land. 

Mr. W. H. BoorH and Mr. B. H. TuwarrE also gave 
evidence, explaining in detail the proposals in the plan to 
generate electricity for London in the Nottingham and 
Staffordshire coalfields. 

Mr. R. HAMMOND, in giving evidence, said he considered 
Mr. Lupton’s plan as absolutely impracticable. 

The Select Committee of the House of Commons visited 
the London County Council new power station at Greenwich 
on Wednesday. All the members of the committee, with 
the exception of Mr. Richard Bell, were present, A. 
suggestion that the party should visit the Bankside station 
was not carried out, Greenwich being the only place 


, visited, 


London Outer Circle Railway Bill. 
Farther evidence was given before the Select Committee - 
on June 14. | 
Sir F. HARRISON, general manager of the London and' 


North-Western Railway Company, did not think the propor- 


tion of traffic the contemplated line would abstract from the : 


London and North-Western would be subitantial. S ill, 


there would be an injury, and in worklng the junctions 


substantial inconvenience. The proposed line would 
devalop no new traffic, and give no appreciable benefit to 
the public. He did not agree with the estimate that the 
line would in 1911 earn £415,000 from passenger traffic, 
Mr. VINCENT HILL, general manager of the South- 
Eastern and Chatham Railway Companies, agreed that there 
was no possibility that the estimated passenger traffie would 


be realised. Nor would the proposed line hava advantages, 


to develop any substantial goods traffic. There was ample 


accommodation for interchange between North and South | 


London. 
Mr. J. SMITHER, accountant for the North London Rail- 


way Company, having given statistics to show the conditions | 


and growth of traffic on the North London line, 

Mr. Moon, K.C, addressed the committee in support of 
the petitions of the Great Western and Midland Railway 
Companies. Reviewing the evidence, he maintained there 
was nothing to show thatin the public interest this new line 
was required. He indicated the present means of interchange 
of traffic as amply sufficient, and Inasmuch as the junctions 


were not required and would be a serious inconvenience, 
he asked the committee to strike them out if they passed | 


the preamb!e of the Bill. He argued, however, for the 
rejaction of the Bill, being aware from experience that if 
it were sanctioned nothing would be done for years, and 
then the promoters would come to Parliamsnt and plead 
that their inability to ralse capital was due to want of 
janctions with railways whosa traffic they wished to 
abstract. He next drew attention to the fact that of 
£20,000 subscribed by the syndicate £14,000 came from 
contractors. The objsct of the syndicate was to make a 
profit, and the financial gentlemen would underwrite for 


the purpose of disposing of shares upon favourable terms, | 


The money was subscribed for promotion with the object 
of having a scheme for disposal. 

Mr. GRANT, assistant general manager of the Midland 
Company, was then called, and said that if constructed 
the line wou'd not be made use of by his company, as they 
had joint interests with other companies In existing means 
of communication. No complaints had. been made, and 
the companies were well able to provide for any extension 
of traffic. 
not when one came to look into it. 


Mr. Goopay, general manager of the Great Eastern | 


Railway, also gave evidence. A large part of his examina- 
tion-in-chief by Mr. Lloyd, K C., was directed to a criticism 
of the trafis estimates which Mr. Sallon had submitted to 
the committee on b»half of the promotere, which he described 


as extravagant and absurd, and as betraying complete ignor- ' 


ance of the actual traffic returns of the railway companies 
at present working in this area. 
The CHAIRMAN remarked, at the clos: of the witness’s 


ev.dance, that, while Mr. Sallon might have exaggerated ; 


a little, he could not help thinking that Mr. Gooday was 
erring somswhat on the other side. 

Mr. Cripps, K.C., then replied for the promoters. With 
regard to a suggestion which had been made that the line 
should be sanctioned as far as Tottenham, he sald that the 


promoters could not possibly accept that, as ib would be | 


tantamount to the rejection of the scheme altogether. It 


the line was to b» made at all—and he contended that } 


there was a very real necessity for iti—now was the time 
to carry it out. Land could be obtained at a reasonable 
price at the present time, but in a few years’ time the cost 
of land would have gone up to such an extent as absolutely 
to prevent the carrying out of the scheme. He asked the 
committee to say that the Bill should proceed. 

The committee then adjourned, and yesterday the chair- 
man announced its decision, He said that, from the point 
of view of general advantage to the travelling public, the 


existing facilities over the area in question was not all that . 
could ba desired. The present scheme was largely a pro- ’ 


moters’ scheme, and the question they had to answer was, 
are there financial and commercial possibilities in this 
scheme? He thought the estimates were too generous, 
and if the line were sanctioned it could not within the 
next 20 years earn more than one-third of the estimate of 
Mr, Sellon and Mr. Connachie, The decision of the com- 
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It was an attractive scheme at first blush, but ' 


mittee, with which he concurred, was that the preamble 
was nob proved. 
Note, 


The parliamentary notices for yesterday contained a 
‘notice from Lord Ellenborough, who, in the House of Lords, 
proposed to call attention to the electrical works that the 
London County Council have lately built about half a mile 
| from the Royal Observatory at Greenwich ; and to ask the 
Government if they will apply to Parliament for power to 
prevent the Royal Observatory from being shaken or 
smoked out, elther at present or at any future time. 


ee RERAT ERU UAESEn CUN, a rRMrpo] 


LEGAL INTELLIGENCE. 


DUDLEY LIGHT RAILWAY VALUATION. 


. Ja the Chancery Division on Tuesday, the 19th inst,, Mr. Justice 
Swinfen Eady delivered a reserved judgment in the special case of 
the Dudley Oorporation v the Dudley, Stourbridge, and District 
Electric Traction Qo., which raised the question of upon what 
principle the price of a light railway purchased by the Corporation 
from the company should be fixed. The company contended that 
the railway should be valued on the basis of its value to it as an 
income-earning concern. 

His Lorpsuip held that this argument was not well founded, All 
that the Corporation was purchasing was the railway itself— 2a struc- 
ture in a fixed position, and nothing more, It was not buying the 
undertaking, or the power of running the railway, or the rolling- 
stock, Nor was it paying compensation to the company for the 
loss of the company's right to work the railway. The proper basis 
of valuation was that put forward by the Corporation, upon which the 
arbitrator had awarded £16 548, 


FORTHCOMING EVENTS. 


FRIDAY, JUNE 22. 
Iucorporated Municipal Electrical Association,—At 10 a.m.: 
papers, " Live Steam Heat Feed Water,” by Mr. G. Wilkinson ; 
'' Efficiency of Steam Plant," by Mr. W. H. Vignoles ; and '' The 
Supply of Power to Tramways from Small Power Stations,” by 
Mr. S. J. Watson, 2 p.m., visit to Greenwich generating station, 


| Physical Society,—At 5 p.m., meeting, ; 


SATURDAY, JUNE 23, 

Incorporated Municipal Electrical Asseclation.—At 11 am., 
vxi’ to the National Physical Laboratory at Teddington ; 3 p.m., 
Kingston carnival. 

Crompton and Co., Limited,—At 10,55 a.m., visit to Arc Works, 
Ohe}msford, 

PEE mi ib of Kindred Iastitutions: Membera' register at Hotel 

ecil, 
Monpay, June 25, 

[ National Physical Laboratory.—At 2.45 p.m., opening cf elec- 
trical laboratory at Tejdington by the Right Hon. R. B. Haldane, 

X du EL Institutions’ Visit: Ab 7 p.m., banquet at Hotel 

acil, 
TUESDAY, JUNE 26, 

I E.E.— Kindred Institutions Visit: At 9.30 a,m., assemble at Hotel 
Cacil for visits to G.P.O. and National telephone exchanges, 
Greenwich and Bow generating stations, Lots-road and Shepherd’s 
Bush stations ; at 9 p.m.. reseption and conversazione at Natural 
Histo y Museum, South Kensington. 

i WEDNESDAY, JUNE 2T. 

I EE —Kindred Institutions’ Visit: At 9.30 a.m., leave Paddington 
for excu'sion to Windsor and trip up the Thames. 
THURSDAY, JUNE 38, 

LE E —Kindred Institutions’ Visit: Visit to Birmingham (alternative, 
Btratford-on-Avon). 

| FRIDAY, JUNE 29, 

I EE —Kindred Institutions’ Visit: Manchester, 

SATURDAY, JUNE 30, 

IE E —Kindred Ins‘itutions’ Visit : Liverpool, 
SUNDAY, JULY 1, 

I.E E.—Kindred Institutions’ Visit: Windermere, 
MONDAY, JULY 2, 


| LE E —Kindred Institutions Visit: Glasgow. 


| TUESDAY, JULY 3, 

IE E.—kKindred Institutions’ Visit: Renfrew. 
| = WEDNESDAY, JULY 4, 
IEE.—kKindred Institutions’ Visit: Elinburgh, 
' THURSDAY, JULY 5, 

I E.E.—Kindred Institutions’ Visit: Newcastle-on-Tyne, 
) FRIDAY, JULY 6, 
I E,E,—Kindred Institutions’ Visit: Leeds, 

SATURDAY, JULY 7, 

X E E,—Kindred Institutions’ Visit: return London, 


NENNEN CLR LUIS ES 
COMPANIES' MEETINGS AND REPORTS 


BIRMINGHAM AND MIDLAND TRAMWAYS. 


The twenty-second ordinary general meeting was held on the 14th | 


inst. in London. | 

Mr. O, S, B. HinroN, who presided, moved the adoption cf the 
report. He stated that the gross receipts for the year, including the 
sum brought forward, amounted to £118,344. This total included 
five months’ working of the omnibus undertaking. After paying all 
expenses chargeable to revenue, there remained £42,775, of which 
debenture interest and preference dividend absorbed £25,912, and the 
directors recommended that the balance should be applied to paying 
the dividend on the preferred ordinary shares at the rate of 54 per 
cent. per annum. 
during the year, and the money had been applied in paying for cars, 
completing the electrical reconstruction of the line, and lighting the 
stations at Smethwick. 
£23,000 as a natural result of the recent debentures, The deprecia- 
tion and reserve fund stood at the same figure as it did a year ago; 
they had not thought it necessary to add anything further to it this 
year. It had to be remembered that the Company commenced during 
the current year paying to the trustees £3,000 » year towards the 
redemption of the debentures. That process would strengthen their 
position very much from year to year. A balance of £28,696 remained, 
as compared with £31,792 last year. The diminution was due to the 
larger amount which had had to be paid for debenture interest ; 
nevertheless, the dividend was not interfered with. Considerable 
progrees had already been made in the sale of current, both for lighting 
and power, to users in Smethwick. In the future, ''rent" would be 


a decreasing figure because the Company would not have to pay the | 


same rent for the line inside Birmingham. Rates had slways an 


upward tendency, and the Company had had to pay under this head - 


£2,000 more than they paid a year ago, He was glad to say that, 
although they lost the line inside Birmingham, they had been able to 
make arrangements with the Corporation for through services from 
Dudley and Oldbury right into the heart of the city. They hoped 


that any deficiency would be more than made up from the improve- | 


ment in the receipts of the other lines, Durivg the year an amalgama- 
tion of the omnibus undertakinga had taken place under one company. 
The enterprise had only been proceeding seven months, but so far it 
had not produced any revenue of consequence, 
proved satisfactory. The Rowley Regis tramway was showing great 
improvement, Generally speaking, the Company’s investments in all 
their sub-companies were of a progressive nature. 
Sir ERNEST SPENCER seconded the motion, which was adopted. 


HASTINGS AND DISTRICT ELECTRIC TRAMW AYS. 


`- The report of the Hastings and District Electric Tramways Co. to 
Dec. 31 last states that the statutory meeting was held on Feb, 28, 
1905, when particulars were given as to the progress made to that 
date. Subsequently the work of construction and equipment was 
proceeded with vigorously where possible, the portion of the system 
from Hollington to the Memorial and the circular route from the 
memorial. vid Silverhill and Ore, being opened for traffic on July 31 
and the Old Town section on Aug. 24, 1905. The entire length of 
the lines indicated above is 10'58 route miles, The power-house and 
sub-station at Beaufort-road, though not entirely finished, were then 
able to carry on the service, They are now thoroughly complete, and 
the whole of the work has been carried out in a most satisfactory 
manner by the contractors, No particulars are given as to the eost 


of working, the reason being that such particulars could be of little 
value, having regard to the facts that the period covered by the. 


account is only fragmentary, and that the length of line worked for 
traffic is only a portion of the entire system. The line from Bo 
Peep to Bexhill was opened on April 9 last, considerable delay having 


occurred in its completion owing to difficulties in settling with the | 


holders of land. The line from Bexhill to Kewhursb is also well 
forward, and will be finished very shortly, 


between the Memorial and Bo Peep, the directors regret that they 


have vainly endeavoured to persuade the Corporation of Hastings to. 


agree to the laying of this line with the overhead system, which is 


admittedly the most reliable and best system to give the full advan- | 


tages of the tramways to the public, They have therefore been com- 
pelled to consider the question of: some other form of electric traction 
which would ensure a continuity of service with the other portions of 
the system; and after carefal consideration of the matter, and in 
consultation with their engineers, they decided to recommend the 


accepted at their meeting on Msy 18, and no time will now be lost ia 
completing the system, 


ELECTRICITY SUPPLY CO. FOR SPAIN. 


The report for the year 1905 states that a great improvement took 
place in the exchange during the last quarter of the year, the rate on 
Dec, 31, 1905, being 31°70, as compared with 35:80 at the end of 1904. 
The average for the year was 52'92, as compared with 54 65 for 1904 
and 54-25 for 1908. The fall in the exchange took place too late in 
the year to materially benefit the accounts for 1905, the revenue of 
1,100,000 pesetas producing £32,907, as compared with £51,068 in 
1904. Since the beginning of 1906 there has been a further 
fall in the exchange, the present rate being about 28°00. If 


this be maintained the sterling revenue of the Company will be : 


most materially benefited, The sum of £16,473 was remitted to 
London, the balance being retained abroad for the service of the debt 
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A further £75,000 of debentures had been issued . 


‘Sundry creditors” had been reduced by 


* $2,000 in £1 shares. 


The parcel traffic had | 


As regards the front line, - 


yconcession of the tramway from Valencia to Gaiporta. 
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and other payments, A portion of the money was placed on deposit 
in Berlin at a slightly higher rate of interest than obtainable in 
London, Including interest on deposits and other receipts, the gross 


| revenue for the year amounted to £33,382. After deducting debenture 


interest, interest on loans, income tax, etc., there remained a net sum 
of £15,580, Of this £14,142 hes been applied to the redemption of 
debentures and £500 to reserve for contingencies, leaving £938, which, 
with £6,540 brought forward, makes a balance on the profit and loss 
account of £7,478, which the directors propose to carry forward, The 
shareholders have again approved the directors’ policy of devoting 
practically the whole of the year’s profita to the redemption of the 
debentures, and this year £14,142 has been set aside for this purpose. 
In view, however, of the strengthened position of the Company, the 
shareholders may decide to take in the near future the dividends to 
which they are entitled. In this case the money required for the 
redemption of the first and B debentures will be provided by the issue 
of consolidated debentures, the latter continuing to be amortised out 
of revenue by the year 1944, 


ELECTRIC AND GENERAL INVESTMENT. 


The directors of the Electricand General Investment Oo, recommend 
a dividend of 2s. per share (or 10 per cent.) on the ordinary shares for 
the past year, of which le. per share was paid on acccunt in January, 
1906, leaving 1s. per share to benow distributed. The trustees for the 
ordinary shares reserve fund also.propose to distribute, out of the 
dividends received, ls, per share. The trustees for the founders’ shares 
reserve fund propose to distribute, out of the dividends received, 
£10 per share, | 


NEW COMPANIES REGISTERED, 


I. R, Mott and Co, Limited, -- Registered June 8, Capital, 
Otject: to acquire the business carried on by 
T, W. Hollier at 184, Daic-end, Birmingham, as I. R. Mott and Oo., 
and to carry on the business of brassfounders, manufacturers of garden 
syringes, crank and electric bells and metal fittings, hardware dealers, 
ete, No initial public isste, Registered office: 184, Dale-end, 
Birmingham, 

Electric Sterilising, Carbonising, and Stripping Co. — Registered : 
June 11. Capital, £10,000 in £1 shares Objects indicated by title. 


No initial public issue, Registered without arvicles, Offices: Valcan 


Works, Keighley. 
Liens Registered. 


Sir Hiram Maxim Electrical Co., Limited, Westminster, — 
Lien registered June 2 tor £4,500 5 per cent. debentures, part of 
£10,000 authorised; no trustees; charged on the undertaking, 
property, and uncalled capital. : 


Manr, Egerton, and Co., Limited (Electrical Engineers, 
Norwich, Lowestoft, and Ipswich.—Issue on May 29 of £300 5 per 
cent, debentures, part of a series created April 1, 1905, to secure 
£10,000, charged on the company’s assets and undertaking, including 
freehold and leasehold property in Norwich and Ipswich. Total 


- amount previously issued of same series, £9,400, 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


Focshani (Roumania).—The Municipality invite tenders for the 
electric lighting of the town. Tenders by July 23, | 


Madrid.—The Pablic Wcrzs Department invites tenders for the 
electric lighting of Gibraleon, ^ Tenders by June £O. 


Huelva.—The Hart oar Board invite tenders for eight 50-ton electric 
cranes, Apply Direcoion de Obras del Puerto, Tenders by July 16. 


Loughborough.— The Electricity Committee invite tenders for the 
annual supply of stores to the elestrici!'y department, Sze advertise- 
ment, | 

Valencia,—The Provincial Government invite applications for the 
Tenders by 
Aug. 2. 

Bolton.—' The Elcctricity Committee invite tenders for the supply, 
delivery, and erection of condensing apparatus, Tenders by noon on 


July 12. See advertisement, 
Dolter system of surface contact, which the Corporation finally | 


Madrid,—The Public Works Department invite cífors for the con- 
struetion and exploitation of an electric tramway concession from 
Sarria to Yallvidrera, Offers by June 28, 


Ghent.—Tenders are invited for the electrical equipment of Clinic 
and Polyclinnic. Specification 10d. Avply to the Director of the 
Special School of Civil Ergineering, 22, Rue Joseph Plateau, Tenders 
by June 30, | 

Edinburgh.—The Corporation invite tenders for the supply of lead- 
covered paper-insulated copper cables for electricity supply conductors 
for the year ending May 15, 1907. Tenders by June 25. See adver- 
tisement in last issue. 

Portsmouth, —Tho Town Council invite tenders for the supply of 
water-softening plant, water storage tank, steam, feed, and exhaust 
piping, and sundry ironwork, Tenders by noon on June 27. See _ 
advertisement in last issue, | 

Sydney, N.S.W,—The Postmaster-General is open to receive offers 
for the delivery and erection of five secticns of a common battery 
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switchboard and 500 subscribers’ telephones. Particulars can be 
obtained from the Electrical Engineer, G.P.O., Sydney, Melbourne, 
Brisbane, and Adelaide, Tenders by Oct. 24. 


Salford.—The Education Committee invite tenders for the supply 
of four direct-current motors to the Royal Technical Institute 


as follows—namely, one 40 b.h.p., two 15 b.h.p., and one 1 b.h.p. - 


Specification and further particulars may be obtained upon application 
to the Director of Education, Chapel-street, Salford. Tenders by 
June 22, ; 

Rotherham,—The Oorporation invite tenders for supply and 
delivery of cabie and meters according to their requirements between 
Aug. 1, 1906, and July 51, 1907, as follows: single vuleanised bitumen 
(covered) cable of various sizes; electricity meters of sizas for 
maximum currents of 24, 5, 10, 25, and 50 amperes. The supply 
pressure is 230 and 460 volts continuous current. Further particulars 
can be obtained upon application to the Borough Electrical Engineer. 
Tenders to the Town Clerk by June 30. 


London County Council,—Tenders are invited for the supply of 
tramway car fittings, motors and fittings, and insulating materials 
until June 30, 1907, Forms of tender and conditions may be obtained 
on personel spplication or by sending a stamped addressed foolscap 
envelope to the Clerk of the Council, County Hall, Spring-gardens, 
S.W. Samples of the articles to be tendered for can be seen at 
19, Charing Oross-road, W.C., until June 30. Tenders must be on 
the printed forms, and be delivered at the County Hall, Spring. 
gardens, S. W., duly endorsed, by 10 a.m. on July 3. 


Copenhagen, —The Commercial Intelligence Branch of the Board 
of Trade have been notified by H.M. Oonsul at Copenhagen that 
tenders are invited for the supply and delivery of 32,400 kilos of 
bronze, steel, and iron wire, and 3.888 yards of iselated single wire 
for a telephone plant in the Faroe Islands, Tenders will be received 
by the magistrate, Mr. Baerenteen, Hotel King of Denmark, Copen- 
hagen, up to mid-day on June 26. A copy of conditions of tender (in 
Danish) may be seen at the offices of the Oommercial Intelligence 
Branch of the Board of Trade, 75, Basinghall.street, London, E.C. 


 Erdington (Birmingham).—The Tramways Committee invite 


tenders for electrical equipment on the overhead trolley system of | 


tramway No, 1 in their district (2 miles 2 furlorgs 9'30 chains route 
length), including poles and overhead line equipment. Oontractors 
desiring to submit tenders for the work should forward their names 
and addresses to one or other of the joint engineers, Mr. Robert Green, 
57, Waterloo street, Birmingham, and Mr, H, H, Humphries, engineer 
to the Oouncil, Council House, The Park, Erdington, together with a 
deposit of £5. 5s., which will be returned upon receipt of a bona fide 
tender and the return of all documents supplied to them. Tenders to 
Mr, Herbert H. Humphries, engineer, Oouncil House, Erdington, 
Birminghaw, by noon on June 27, 


RESULTS OF TENDERS. 


Bolton.—The Corporation Tramways Committee have accepted the 
tender of Dick, Kerr, and Co. for one 1,600-kw. alternator. 


Stoke-upon-Trent,—The Corporation Tramways Committee have. 


accepted the tender of Dick, Kerr, and Oo. for one 250-kw. generator. 


Walsall, — The Town Council have accepted the tender of 
W. Wistance for erecting a transformer station in Green-lans at £99. 


Morley.—The Town Ocounel have accepted the quotation of the 


British Westinghouse Oo, for the supply of meters during the ensuing. 


year. 


Kilmarnock.—The  Oorporation Tramways Committee have 
accepted the tender of Dick, Kerr, and Co. for one 275-kw. steam 
generator, 


Birkenhead.— The Corporation have accepted the tender of 


. Dobell and Co. for t | 
W. Dobell and Co. for the supply of washed slack or washed smal] | way company to defray the cost, 


coal to their generating stations for 12 months, 


New South Wales.—The Government have accepted the t:nder of 
Dick, Kerr, and Oo, for two 450-kw. rotary converters, sin ilar to those 
supplied by the same firm under the original contract. 


Wallasey.—'The Urban District Council have accepted the tenders 
of the British Thomson-Houston Oo, and Ferranti Limited for the 
supply of alternating-current electricity meters, and the contrach for 


the ensuing 12 months’ supply has been divided between these two 
firms. 


Coventry.—The Corporation Electric Light Committee recommend 
the acceptanc3; of the tender of the British Westinghouse Oo.. at 
£1,452, for switchboards, and the tender of E, Danks and Co., of O'd 
bury, at £1,282, 95,, for the supply of two new boilers for the electric 
light works, 

Loughborough.—The Town Council have accepted ih» quotation 
of Bennis and Oo. for two coal elevators at £55 each, shatting and 
connecting up, £11, and the quotation of J, W. Nasmith, Man- 
chester, for the provision and fixing cf an automatic damper af 
£48, 10s. at the electricity works. 


Croydon.—The County Council have received the following tenders 
for the overhead equipment of the Whitehorse-road tramway extension: 
Johnson and Phillips... sut nesses nee cet net ces emere £1,157 0 0 
R. W. Blackwell and Co, (accepted) „mes ueser oss ee 601 4 0 
Brush Electrica! Engineering Oo. se sess mi omen smsem eee 560 0 0 
British Electrice Equipment Oo, semserem sm omom omom emea 547 8 9 


Weymouth.—The Town Council have received the following tenders 
for wiring Nos, 7, 8, and 9, Pulteney-buildings for electric lighting : 
H. Allen, Oambridge, £105; Western Engineering Oo., London, 
£75, 12s, ; W. Gee, Weymouth, £69. 18s. ; O. Tett, Weymouth, 
£63, 123, ; Orchard and Ço., Weymouth, £63. 10s. ; Ross, Walsall, 
£55. 10s, (accepted). Tenders for wiring the building formerly known 
as the Steam Packet Inn for the same purpose were also received— 
via, : |H, Allen, 218. 15s; Western Engineering Oo., 815, 535; 


.for No. 4 boiler £155 ; 


O. Tett, £13. 2s, ; Orchard and Co, £11. 10s, ; W. Gee, £9. 153. 
(accepted), 

Hastings.—The Town Council have accepted the following quota- 
tions for the new plant in connection with the proposed additions and 
alterations at the electricity generating station: Babcock and Wilcox, 
one Babcock and Wilcox boiler, with services of skilled man to super- 
intend erection £772, superheater for the boiler £150, superheater 
J. Wright and Oo., 124, Victoria-street, 
Westminster, one Berryman patent feed-water heater, £79; Willans 
and Robinson, Victoria Works, Rugby, one Willans-Parsons parallel- 
flow steam -turbine coupled to & Dick-Kerr reparately-excited single- 
phase type alternator and condensing plant of Mirrlees, Watson, and 
Oo,’s make, etc , £5,418; G. and J. Weir. Cathcart, Glasgow, one 
Weir direct-acting feed pump, etc., £80; Ferranti Limited, Hollin- 
wood, Manchester, one complete new high-tension switchboard, ete., 
£537. 153, 


BUSINESS NOTES. 
TRACTION. 


Geneva.—The traffic receipts of the Geneva Tramways Co. for the 


month of May, 1906, amounted to £9,971, being an increase on 1905 


of £244, 


Porto Rico.—There are two electric railroads running successfully, 
one from San Juan to Rio Piedras and another from the town of Ponce 
to the harbour, 


Wolverhampton.—O wing to the breaking of an overhead wire on 


the Bilston-Willenhall section the local cars were delayed for several 
hours last Saturday night. 


Belfast.—On Thu:sday, June 14, a visit of inspection was paid by 
the principal and a number of advanced students of the Municipal 


Technical Institute to the Sandy-row depot of the Belfast Oity tram- 


ways. 
Nuneaton,—The Board of Trade have refused to entertain au 
application of the promoters of the Nuneaton and district light 


railway scheme for a further extension of time within which to carry 


out the work, | 


Exeter.—The Tramway Committee have informed the ratepayers 
of South-street that upon the next consideration by the Council of an 
extension of the tramway system, the claims of that particular district 
would be considered. 

Liverpool-Manchester,—The Lancashire United Tramways Co. 
have now commenced linking up their lines from Boothstown with 
those of the Salford Oorporation, When these two miles are 
completed, Manchester and Liverpool will be connected by electric 
trams. | 

Whitton. —Sir J. Clifton Robinson hos informed the residents that 
the London United Tramways Oo. have no intention of adopting the 
suggestion made in an extensively-signed memorial to apply for 
statutory powers to construct a tramway from Twickenham to 
Hounslow vid Whitton. 


Paddington.—The Works Committee of the Borough Council 


report that they have come to an amicable agreement with the Metro. 


politau Electric Tramway Oo, as to road-widening which will admit of 
the electrification of the Harrow-road and Paddington tramways pro- 
ceeding with every expedition, | 


Torquay. — Oomplying with requests, the Corporation have 
arranged with the tramway company to widen Babbacombe-road even 
more than was originally proposed in order to remove an awkward 
and dang-rous corner. A sum of £820 has been voted to the tram- 


Swansea .—Itis stated that bhe census taken at the request of the 
Swansea Councilof the people passing up and down Mount Pleasant 
will strongly prove the need of a cliff tramway being established there 
to connect the building sites on the undeveloped Corporation estate at 
Town Hill with the centres of industry, 


Croydon,—The Corporation have decided on permitting advertise- 
ments upon the cars under certain restrictions. On Monday a tender 
of £51. 103. per ear was accepted, which represents an immediate 
yearly addition to the income of £1,890, exclusive of that to be 
derived from the new cars to be purchased. 


Luton.—The Town Council have passed a resolution empowering 
the town clerk to take the necessary steps for applying to the Board 
of Trade for an extension of the Luton Tramways Order, 1905, This 
step hes been taken because it has been found impossible to commence 
the construction of the tramways by Aug, 11, 1906, which is the limit 
fixed by the order, 


Nottingham - Ia presenting a summary of the report for the past 
year of the Nottingham Oorporation tramways, we omitted to mention 
the interesting fact that for the year ending March last the Corpora- 
tion handed over a surplus profit of £15,000 from its tramways in 
relief of. rater, and £10,000 from its electricity works, after making © 
generous allowances for depreciation and reserve, 


St. Nazaire (France),—A line of light railway from Sb. Nazaire 
vie Herbignac to La Roche Bernard will be opened this summer. It 
will be possible to reach Vannes by the coast, crossing the suspension 
bridge over ihe River Vilaine, Another line is also ready from Paim- 
boeuf to Pornic via St, Brevin, where there is steam ferry communica- 
tion with St, Nazaire on the north side of the river, 


West Cumberland,—The proprietors of the West Cumberland 
K'ectric Oo. held an extraordinary meeting at St, Helens recently. 
This company have acguired powers for the construction of tramways 
in the West of Qumberland, and at the meeting a resolution was 


unanimously passed approving of the Act for incorporating and con- 
ferring powers on the Cumberland Electricity and Power Gas Co. and 
for other purposes, 

Wednesbury,—The Board of Trade have addressed a communica- 
tion to the Corporation, in which they object to the use of certain 
tramways in the borough, on the ground of danger to the public. 
The Board also intimate that, as at present advised, they will not 
be disposed to entertain any application for a further consent to 
electric traction on these lines, unless in the meantime the lines shall 
have been reconstructed and re-equipped. 

Chesterfield, —The first year's working of the new tramway system 
in Chesterfield has just been completed. The track and installation 
have attracted much attention, and deputations from St. Petersburg, 
Moscow, Berlin, and Dirmingham have inspected it during the year, 
The average car expenses, including power, works out at 4'9d, per car 
mile, and the takings to 9'6d. per mile, The average car miles are 
122 per day, and speed 7°15 miles per hour. 

Mansfield.—The Electricity Committee have had before them a 
letter from the Mansfield and District Light Railway Co. asking that, 


in view of the large consumption of current, the price in respect of 


current consumed, above 400,000 units per annum, should be reduced 
to 1d, per unit, The committee, however, decline to consider a reduc- 
tion until the result of one complete year’s working has been ascer- 


tained on conditions approaching the normal~—namely, from Jan. 1 to 


Dec. 31, 1906. 
Stoke Newington.—The Borough Council have agreed to a report 


of the chief engineer of the London Oounty Oouncil not to press for 


the placing of the conduit slot in the two track rails between Brooke- 


road and Church-street, having regard to the difficulties of carryirg 


out this arrangement, The engineer stated that the work of recon- 


structing the lines in the borough would probably commence before 


August, as it was hoped to start their electrical working, if possible, 
during September. 

Paris.—The Moniteur Industriel announces that the Compagnie de 
Railways et d'Electricitó have decided upon an increase in their 
capital, and are offering preference shares to their shareholders, This 
will no doubt be readily accepted, 
company will be able to follow out its programme of extensions, which 
gives promise of being remunerative. The company is interested in 
various tramway and electricity undertakings all over the world, and 
the increase in the capital from 10,000,000fr. to 25,000,000fr. will 
enable it to co-ordinate its many undertakings, 


Walsall.—The following are the particulars respecting the working 


of the tramways during the past month and the corresponding month 
last year: number of passengers, four weeks ending May 27, 1905, 


528,755 ; receipts, £1,815; car miles run, 46,191; receipts per car 
26, 1906: number of 


mile run, 9'42d. Four weeks ending May 
passengers, 351,620 ; receipts, £1,971 ; car miles run, 48,641 ; receipt 
per car mile run, 9°74d. Wages paid (including repair of permanent 


way): for four weeks ending May 25, 1905, £650; for four weeks 


ending May 24, 1906, £631. The report of a special committee 
respecting various extensions and improvements (which appeared in our 
columns on June 8) has bean passed by the Council, 

Orrell.—The Board of Trade have furnished the District Council 
with a copy of a by-law and regulation proposed to be made by them 


with respect to the use of electrical power on the overhead trolley 


system under the provisions of the Wigan Oorporation Act, 1905, 
asking if the Council had any observations to make, The regulation 
was that the speed of the cars should not exceed a rate of 12 miles an 
hour in Orrell-road, 10 miles an hour in Wigan-read (Aspull) and Scot- 
lane, six miles an hour in Ormskirk-road between Pigot-street and 
Ohapel-street, and four miles an hour through facing points, whether 
fixed or movable, in Wigan-road, Aspull, on the approaches to Springs 
Bridge, across the colliery railway level crossing, on Ivy Brow, Aspull, 
and under the railway bridge. l | 

Middlesbrough.—Sir O. Robinson, managing director and engineer 
of the Imperial Tramway Oo., at an interview with local various autho- 
rities in Middlesbrough and Stockton with reference to the tramway 


extensions and developments in those towns and the neighbouring 


district, said he could not hold out any hope of a service along Parlia- 
ment-road being commenced at present, owing to the smallness of the 
traffic. Respecting the proposed extension of the system from 
Middlesbrough to Grangetown, Eston, and Redcar, he said there could 
be no extension until the toll-bars on the route were abolished, He 
hoped within the next three years satisfactory arrangements would be 
made which would permit of the extensions. 

Railway Accounts.—The Board of Trade have appointed a com- 
mittee consisting or Mr. A. Olayton Cole (chairman), Mr. W. M. 
Acworth, Mr. W. Bailey (chief accountant of the Midland Railway 
Oo.), Mr. G. Stapylton Barnes (comptroller companies winding-up 
department of the Board of Trade), Mr. A. Wilson Fox, O.B. (Board 
of Trade), Sir Oharles J. Owens (general manager of the London 
and South-Western Railway), Mr, G. Paish, Hon. George Peel and 
Mr, Œ. J. Whitelaw (chief accountant of the Great Western Railway), 
with Mr. H. Fountain (Board of Trade) as their secretary, to consider 
and report what changes, if any, are desirable in the form and scope 
of the accounts and statistical returns (capital, traffic receipts, and 
expenditure) rendered by railway companies under the Railway 
Regulation Acts, 

Brighton.—The accounts of the Brighton municipal tramways 
undertaking show a profit of over £1,600, The tourist cars which 
proved such an attractive feature for visitors to Brighton last year 
have now commenced running again for the summer, Brighton is 
very hilly, and the route chosen is such as to give visitors an excellent 
opportunity of seeing the town under the most favourable conditions. 
Special conductors travel on the top, and in a loud voice describe all 
the places of interest passed, and can give passengers the mcst minute 
particulars of the town generally, Any parties wanting the services 
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‘through service will be provided for the district. 


With the increased capital the 
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of a French-speaking conductor can have one by making special 
arrangements beforehand with the manager. Last year over 12,000 
passevgers were carried, and this year promises to be more of a success 
than ever, The fare charged is 18; children under 12, 6d. 

Darlington.—The report of Mr, J. R, P. Lunn, general manager of 
the Darlington Corporation tramways, and electrical engineer, was 
presented at a meeting of the Electricity and Tramways Committee on 
the 14th inst. Dealing specially with the tramway revenue, the total 
cost per mile (excluding interest and sinking fund) was 4'73d., which 
was the lowest cost per car mile on record, the next lowest being 5'11d. 
at Stockport. The average of all published costs per car mile (com- 
prising 87 systems) was 6'1d. It was quite evident, therefore, that 
the deficit shown by the balance-sheet must be entirely due to the 
very low revenue per car mile, and that that revenue must be consider- 
ably increased before profit could be shown. The average revenue 
per week for last year was £210. 15s. 10d. The committee have 
decided that the profit from the electricity department be utilised to 
bring up the reserve fund to £2,000, and that the balance be handed 
over in aid of the rates, 

Haslingden (Lancs.).—The Haslingden Oorporation Bill cime 
before the Police and Sanitary Committee of the House of Commons 
last week, The Bill, to which there was no opposition and which the 
committee sanctioned, proposes, among other things, to transfer to the 
Corporation tramways which have been run by a company from 
Rawtenstall, through Haslingden, to Accrington. The Haslingden 
Corporation seek to acquire that part of the line which passes through 
the borough in order to electrify it and generally to improve the 
service. Then, in corjunetion with the other local authorities, a 
The Corporation 
also propose to establish three additional branches of tramways within 
the borovgh, tapping a population numbering about 5,000. These 
tramways are to Ewood Bridge, Helmshore Station, and the local 
cemetery. The estimated expenditure was stated to be as follows: 
cost of purchase and reconstruction of the existing tramways in 
Haslingden, £38,000 ; construction of the new tramwaye, £25,000 ; 
electrical equipment, £12,000 ; rolling-stock, £8,000. 


Dundee, —The Tramway Committee of the/Town Council on Monday 
decided that the tramway line running from Dens-road to the top of 
Main-street should be electrified and again brought into use, The 
cost, ib is estimated, will be £1,500, At the same meeting a report 
was submitted by Mr, James Thomson, the interim burgh engineer, 
regarding proposed extensions of tramways, powers for the carrying 
out of which will require to be asked under the new provisional order, 
The cost of these extensions, exclusive of overhead equipment, is set 
down at £14,500, The committee agreed to meet again this week 
before deciding on any course of action. The receipts on Corporation 
tramways for the year ended May 15 last amounted to £50,154, and 
the working expenses to £51,112, leaving a surplus of. 219,041, which 
is to be appropriated as follows: interest on capital, £6,666; income 
tax on profits, £101; bank interest, £512; sinking fund, £5,120; 
renewals account, £5,000 ; depreciation account, 21,401; and reserve 
fund, £242. There now stands at the credit of the accident fund 
account, £535; renewals account, £13,213; depreciation account, 
£6,943 ; and reserve fand account, £300—a total of £20,991, 


Yarmouth,—Of the £1,600 which we were able to announce last 
week as having been contributed to the borough rates by the elec- 
tricity and tramways department asa result of the past year’s work- 
ing, £400 of this sum came ont of the profits from the tramways 
department. The net profit balance for the year amounted to £1,452, 
out of which £800 was placed to a renewal fund. The total takings 
for the year amounted to £18,329, and the total running expenses 
were £12,400. The equipment has been kept in an efficient state, 
and £863 spent on the cars, which look quite as good as new. 
Permanent-way repairs cost over £600, and this saved something like 
£500 a year to the Roads Committee. Power cost £1,891. and, as 
the electricity station’s expenditure had been no more, £2 000 of the 
profit made by the electricity undertakings was furnished by the 
trams, The Yarmouth cars carried 2,085,927 passengers. an increase 
of 264,627, and the Gorleston cars in nine months 1,464,012. During - 
the winter 90 to 100 men had been employed,'and in the summer 190. 
The undertaking now has 124 miles of single track, 28 cars, and three 
more coming, a car-shed, and three old omnibuses. 


Bournemouth,—The tramway manager’s report, presented at a 
meeting of the Town Oouncil last week, disclosed the fact that the 
surplus profit for the past year amounts to £6,396. The total-income 
amounts to £74,287 (11:95d. per car mile), and the working expenses 
to £44,030 (7-07d. per car mile), leaving a gross balance of £30,257 
(4°86d. per car mile). This gross balance shows an increase of £7,526 
over that of last year, and is equivalent to a sum of £582 per week 
during the 12 months, There has to be deducted from this sum of 
£350,257 the capital charges, and an amount for the rent of the Poole 
system, The total income shows an increase of £17,817 over that of 
last year, and the working expenses £10,437. The working expenses 
per car mile are slightly less—namely, ‘12d. per car mile, or excluding 
the cost of power in each case, ‘54d, less this year compared with last, 
Of the income the working expenses amount to 59:97 per cent, The 
car miles run have been 1,494,262, an inorease of 372,638, and the 
number of passengers carried has been 12,617,927, an increase of 
2,009,659 over last year, Notwithstanding the extension to Poole on 
the one side, and Ohristchurch on the other, combined with a general 
reduction of fares, the receipts per car mile over the whole system have 
been 11°74d, this year, compared with 11'85d, last year. 


Edinburgh,—The Town Council and the lessees of the Edinburgh 
tramways recently received an offer from the Traction Corporation to 
apply by way of experiment (at their own expense) their mechanical 
surface-contact system to the cable conduit on the Mound to Tollorosa 
route, giving through trafis to Princes-streep for the proposed new 
tramways along Gilmore-place, On Saturday last a demonstration 
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was given of the system on a full-sized scestion of track, show- 
ing in detail the application of the system to the cable conduit, 
The system is a modification of the Kingsland syatem specially designed 
to meet the conditions of such a city as Edinburgh. The stud prejacts 
din, above the roadway, and there is a skate or collestor under- 
neath the car, which rubs lightly on the stud as the car passes over it, 
To get the necessary driving power, an operating bar suspended from 
the underside of the car, and dipping some little distance into the slot 
brushes, turns the switch lever placed in the conduit, switching on the 
current and so energising the stud for that period. The car having 
passed, the lever resumes its position and the stud becomes dead, 
so that all fear of any danger is removed, The action of the switch is 
a purely mechanical one, Tater.running with tbe overhead electric 
system can, it is claimed, bo ı fected cheaply and simply. 


LIGHTING AND GENERAL. 


Switches.—On a monster postcard Messrs. Lundberg illustrate a 
variety of switches and electric light accessories, with prices plainly 
marked, | 

Stocktaking.— Messrs, O. A. Parsons and Co. ask us to anncunce 
that their works will be closed for annual stccktaking from June 23 
to July 2. | 


Bulgaria.—The British Consul at Sofia reports that telephonic | 


communication has been established between Sofia and the principal 
towns of B1'garia, 

Bedford.—The Council are about to purchase 100 pairs of house 
Service fuse boxes of the British Insulated and Helsby Oable Oo., 
at a cost of £26, 53. 


Kingston (Surrey). — Workmen employed in the borough electricity 
department, whcs» duties take them to all paris of the town, have 
been provided with bicycles, 

Fatality.—A* the Pyle and Blaina Works, Blaina, last week a 
youth met hia death by electric shock while attending a '' pusher " in 
the coke yard driven by electric power, - 

Iifracombe.—Several questions in dispute between the Council and 
the National Telephone Oo, were discussed between a representative of 
the company and the Council at the last meeting. 

Salford.—A Local Government Board inquiry was held last Friday 
into the application of the Corporation for sanction to borrow £7,720 
for extensions at the Frederick-road electrisity generating station, 

Rathmines.—A Local Government Board inquiry was held last 
week into the application of the Rathmines and Rathgar Urban Diatrict 
Council to the Board for their sanction to a loan of £23,000 for the 
purpose of extending the electric lighting system. i 


Portsmouth, —At a meeting of the Town Council on Tuesday last, 
the Electric Light Committee proposed. to hand over £3 500 for the 
relief of the rates as the result of last year’s working, In addition, 


the committee have credited another large sum to their reserve fund, 


Kearsley,—Ata meeting of the Tramways and Electricity Oom- 
mittes the clerk reported that a sub-committee of the Farnworth 
Electriciry Committee desired to meet the sub-committee of the 
Kearsley Electricity Committee with respect to the Kearsley electric 
lightirg order, 

Beverloy.—The Parliamentary and General Parposes Committee have 
considered the letter and sgreement of Messrs, J. and J. S. Enright 
with respect to the proposed sale by them on behalf of the Corporation 
of the Beverley Electric Lighting Order, 1901, for the sum of £250, 
and have adjourned the matter for further inquiry. 


Beckenham, — With reference to the improved lighting of 


Backenham-road, the Electricity Committee offer to provide, erect, . 


and maintain 17 electric standards 3ft. higher than at present with 
patent winding gear and the flame arc lamp recently introduced into 
the village of Beckenham for the sum of £20 per lamp per annum. 

Bavaria.—lIu order to reduze the danger of collisions on single-line 
railway tracks on the Bavarian S:ate Railways, the Bavarian Minister 
of Public Works has decided to employ wireless telegraphy for sending 
instructions, warnings, etc,, from stations to approazhing trains, The 
experiments which have been made have go far proved highly ruccessfal, 

Burnham (Somerset).—Messrs, Jacques, Chilton, and Moore have 
informed the Oouncil of their intention to apply for a provisional order 
to supply electric light and power for the districts of Highbridge, 
Burnham, and Berrow, under the Electric Lighting Acts of 1882, 
1888, and 1889, The Oouncil have referred the application to the 
Works Committee. 

south Wales Electrical Power Co,—The shares of the South 
Wales Electrical Power Oo. have dropped to about 102., while the 
debenture stock is nominally in the neighbourhood of 50. This is due 
to the proposal to create half a million pounds prior lien debenture 
stock. The meeting to consider the recommendation is called for 
Monday, July 2, at Cardiff, 

Automobile Club.—We are glad to notice that Mr, Edward 
Manville’s paper, read some time ago before the members of this club, 
has been reprinted in the form of a sixpenny pamphlet, entitled '* The 
Field of the Electric Tramway and Motor Omnibus."  Oopies may be 
obtained from the business manager of the Automobile Club Journal, 
18, Down-straet, Piccadilly, 

Jarrow.—The Electric Light and Tramweya Committee have had 
brought to their notice a letter from the Boaid of Trade with descrip- 
tions of the systems proposed to be adopted by the undertakers for 
the supply of energy under the Jarrow Electric Lighting Order, 1900, 
and asking for any observations which the Corporation of Jarrow may 
wish to offer thereon. The committee have decided to leave the matte 
entirely to the Board of Trade. i 

City of London Electric Lighting Co.—The directors have 
declared the following dividends on account of the distribution for the 


year ending Dec. 31, 1906 : on the company’s preference shares— 63, : 


per share, being at the rate of 6 per cent, per annum for the half-year 
ending June 30, 1905; on the company’s ordinary shares— 5s, per 
share, being at the rate of 5 percent, per annum, for the half-year 
ending June 40, 1906—viz , 24 per cent. for half-year. 


Loughborough. — The summary of the year’s working of the 
municipal undertaking shows that the number of consumers is now 145, 
against 44 a year ago. Of these 111 are for private and shop lighting, 
seven for factory lighting, and 25 for power. The total number of 
connections for motors and lamys in equivalent of 8-c.p. lamps was 
13,022, The total units sold was 96,515, and the average price 
obtained per unit was 2 652d. The cost per unit sold was 5:52d., and 
the cost per unit generated was 2'12d. 


Morley.—The borough electrical engineer reports that the output 
from the electricity works for the month ending May 5 was 10,064 
units, as compared with 9 587 units the same period last year, being 
an increase of 447; and that there had been 6,917 units sold to con- 
sumers by meter, against 6,575 the corresponding month of last year, 
being an increase of 542. "Tnere had been 225 lamys connected during 
the month, the total number of lamps connect:d up to date being 


14,186. Two motors had also been connected during the month. 


making the total number now connected 14, with an aggregate of 
50 h.p. . 

Golf Match,—In a match by singles and foursomes between the 
Institution of Civil Engineers and a team represanting the Parlia- 
mentary Bar at Walton Heath on Saturday, the Institution of Civil 
Engineers proved successful by 92 points to 44. They won thesipg!es 
by 64 points to 44 and the foursomes by 44 points to none. Mr. 
Shortt, Mr, Mansergh, Mr, Hammond, Mr, Biyth, Mr, Watrey, Mr, 
Taylor, Mr. Ellington, and Sir Alexander Kennedy playel for the 
winners, while the Parliamentary Bar was represented by Mr. 
Beveridge, Mr, Charteris, Mr. Kickards, Mr. Lankester, Mr. Burry, 
Mr, Blundell, Mr. Page, and Mr, Pollen, 

Sheffield, —The minutes of the Electric Lighting Committee cf the 
Corporation and the annual accounts of the undertsking under their 
control show an increased income for the past year cf £2,576, whilst 
ab the same time the output of electricity has advanced by 642 804 
units, roughly one-seventh of the entire output of the previous year. 
One of the most satisfactory features of the accounts is that the cost of 
production, which in 1905 amounted to £16,990 to produce 44 million 
vnits, was last year £16 887 for nearly 5,200,000 units, Tne com- 
mittee have contributed £18,781 out of income towards the sinking . 
fund for paying off the capital cost of the works. | 

Southwick (Sunderland).— At a recent meeting of the Urban 
District Council the Highways Committee reported that a letter had 
been received from the Board of Trade asking for any observations 
which the Council might wish to offer, and a description of the systems 
proposed to be adopted by the undertakers of the supply of energy under 
the Sunderland District Electric Lighting Order, 1904, in the form of 
which the Board of Trade proposed to approve of them, subject to the 
regulations to be made by the Board for securing the satety of the 
public and for ensuring a proper and efficient supply of energy. The 
committee recommended that the surveyor be instructed to consult an 
electrical engineer on the matter and report to the committee, 


Westminster, —Àt Duke-street, Grosvenor-square, on Saturday 
last, the Mayor of Westminster formally opened a public garden which 
has been laid out on the top of the large electric transforming station 
recently constructed by the Westminster Electric Supply Corporation, 
Ia the course of the proceedings it was stated that up to 1888 the site 
was covered with houses, and was then laid out by the late Duke of 
Westminster as a garden for the use of the public. The electric station 
has been conetructed almost entirely underground so that the public 
use of the garden might still be preserved. As yet only half the 
station is occup‘ed by the machinery, and the other half has been 
fitted up as a miniature rifle range, tor the use of members of the 
rifia club which has been formed by the employé: of the Electric 
Supply Corporation. 

Verity's Provincial Business,— Both in Liverpool and Newcastle 
increasing business has necessitated Messrs, Verity's Limited removing 
to larger premises, The Newcastle depób his been removed to 
26, Eldon.square, at the corner of Eldon-square and Blackett-street, 
where very convenient premises have been found for their wholesale 
trade business, includiog a showroom of art fittings, Large stocks of 
accessorier, cable, wire, etc., are kept. At Liverpool a removal has 
been made to considerably larger premises at 64, Stanley-street. The 
new depot is now fally equipped with stocks, and should prove of 
great convenience to the firm’s customers in Liverpool and district. 
The two branches remain in the charge of the managers who have been 
with Messrs. Verity's for several years—viz , Mr, J, L, Miller at New- 
castle, and Mr. T. O. Welding at Liverpool. 


Saffron Walden,—The Town Council wishing to negotiate for 
the transfer of the order, a proposal has been made by Mr, Mark 
Parker, M.I E.E., of Dover, who is prepared to form a company 


with a view of supplying electricity within the borough. This pro- 


posal was submitted to the Electric Lighting Committee, who dis- 
cussed the general terms of the arrangement with Mr. Parker, and 
it appears to the committee that if electricity is to be supplied in 
the borough it must either be done by the Corporation's powers 
being transferred to another body or by the Corporacion undertaking 
the work itself. The committee bslieve that if suitable terms can 
be arranged with regard to the price of electrical energy, the mode 
of working, and the repurchase by the Corporation, it might be 
expedient to fall in with some such proposal as that which Mr, 
Parker has made. 


Walsall —The total number of consumers supplied on May 31 last 
was 467, as compared with 415 for the same period of last year. 
During the past month the total units generated at the station was 
14,907, as compared with 118,313 for the same period last year, The - 
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total output from the main generators was 150,675 units, as compared 
with 114,456 for the same period last year, The total units registered 
on the meters was 95,865, as compared with 83,138 for the same period 
last year. The machinery was run for 720 hours, as compared with 
711 for the same period last year, The wages paid amounted to £121, 
as against £133 for last year. The Electricity Committee recommend the 
Council to authorise them to enter into a contract for the coal required 
at the generating station during the ensuing year. The committee 
also recommend that the tender of Mr. W. Wistanse for erecting a 
transformer station in Green-laue, in accordance with the pians and 
specification prepared by the borough surveyor, for the sum of £99, be 
accepted, 

Taunton.—The statement of accounts ia connection with the 
electricity undertaking for the yeir ended March 31 las) shows a nef 
profit, after payment of all charges, and setting aside the sum of £168 
towards the cost cf motors purchas3d for hire purposes, of £421, 
making, with the sum of £21 brought forward from the previous year, 
a total surplus of £442, The Electricity Committee have transferred 
the sum of £401 to the reserve account, and have carried forward the 
sum of £42 to the next account, The lamp connections during the 
year numbered 2,595, an increase on the preceding year of 728, bring- 
ing the total lamp connection to 33,843, The number of units supplied 
during the year was 556,667, sn increase of 21,787. The amount paid 
out of the capital fund was £2,225, which reduced capital charges to 
£67,179, and the year’s working showed a gross profit of 64 per cent., 
which was about 1 per cent. more than last year, The revenue, not- 
withstanding the loss entailed in consequence of the suspension of the 
trams during the relaying of the rails, was £8,795, as against £8,260. 

Plymouth,—The electrical engineer's report upon the working of 
the electricity undertaking for the past year has been passed by the 
Town Council, . During the year there was an increased sale of current 
of the value of £2,362. That was chiefiy made up of £800 additional 
from the tramways and £1,345 from private lighting consumers, Oa 
the expenditure side the results were exceedingly satisfactory, showing 
the greatest care in the management in all its details, The output 
had been increased. There had been received a return from 275 
. different stations (companies and municipalities), and ib was found 
that 78 of them cost lower than Plymouth and 195 higher, It had 
been agreed to charge the trams the actual cost price of the current 
used. For the next year the estimated net protit was £1,452, but 
during that time the prices of current would be considerably reduced. 
It was proposed to reduce the price of current on motor power, So as 
to give it every encouragement, and also to redace the price to those 
users of light between midnight and 5 p.m, The reserve fund stood 
ab nearly £8,000. 

Hastings,—The Electricity Committee have reported in connection 
with the instruction to them to prepare and submit to the Council a 
scheme and estimate for the conversion and alteration of all existing 
electric lamps into Oliver flame arc lamps. The committee recom- 
mended that the whole of the existing lamps be substituted by lamps 
of the Oliver ‘‘ Oriflamme ” type, to be kept lighted all night, and 
that the electricity department be paid a sum of £20 per lamp per 
annum in respect of each lamp, that sum being made up as under: 
approximate quantity of current to be consumed, 1,400 units at 3d. per 
unit, £17. 10s.; carbons (say), £1; trimming and extingnishivg, 
£1. 103.—total, £20, which, tor the total of 104 lamps, will equal a 
sum of £2,080 per annum, 
mated expenditure: front-line arc lamps ('' Orifl imme "), £1,095, 53.; 
Gilbert and Lewis type, £803. 3s. ; Hyde Park lamps, £100. 8s. 9d. ; 
cable up posts at 153, 6d, per pole, £80. 12s. ; two transformers, £52 ; 
four winch handles at 7a. 6d. each, £1. 10s.—grand total, £2,132. 
18s, 9d, The Council have approved the recommendation, 

Earlestown and Newton (Lanes,),—The clerk reported at a 
meeting of the Urban District Council that he had addressed circular 
lettera to 292 occupiers of houses and shops (rated at £20 and upwards), 
and to all the works in the district, inquiring whether they would be 
willing to take a supply of electricity from the Council provided the 
cost were reasonable, and that the following replies were received: 
Favourable for lighting purposes—houses, 30; shops, 25; church, 1; 
works, 3; power, 5—62, Against—houses, 11; shops, 10; works, 
2—23. Required more information — houses 2, works 1—3, The 
clerk also reported that as regards the supply of fittings, he had to point 
out that by their provisional order the Council are not authorised to 
deal in fittings or to undertake the wiring of inside property, but 
merely to supply electrical energy ; that arrangements could doubtless 


be made for the supply of fittings, etc., by some firm of electrical | 


engineers, He further reported that in June last the Board of Trade 
deferred the consideration of the question of revoking the provisional 
order for one year, which period would expire on June 30 next. The 
clerk was instructsd to apply to the Board of Trade for a further 
extension of the provisional order. | 
Stock Exchange.—The Stock Exchange Committee have appointed 
special settling days as under: Wednesday, June 27—Johnson and 
Phillips's 168,565 vendors' ordinary shares of £1 each, fully paid, 
Nos. 6,636 to 175,000, and £58,333 vendora’ 5 per cent. first mortgage 
debenture stock ; London Electric Supply Corporation's further issus 
of 10,000 6 per cent, cumulative preference shares of £5 each, fully 
‘piid, Nos. 60,001 to 70,000; Thursday, July 5—Manx Electric Rail- 
way Co,’s scrip (fully paid) for 22,900 54 per cent. cumulative prefer- 
ence shares, Nos. 201 to 21,655 and 23,436 to 25,000, and £200,000 
‘4% per cent, first mortgage debenture stock ; and have ordered the 


London Electric Supply Oorporation’s farther issue cf 10,000 6 per: 


gent, cumulative preference shares of £5 each, fully paid, Nos. 60,001 
to 70,000, to be quoted in the official list, Applications have been 
‘made to the committee to appoint a special settling day in and to 
. grant a quotation to the Anglo-Argentine Tramways Oo.’s iurther issue 
. of 100,000 ordinary shares of £6 each, fully paid, and the Compania 
. de Gas y Electricidad de la Habana’s scrip certificates (fully paid) for 
- £150,000 5 per cent, debentures ; and to appoint a special settling day 


1 


The following is a summary of the esti- - 


in the Auglo.Poriuzuese Telephone Oo.’s 50,000 shares of £l each, 
fully paid, Nos. 1 to 50,000, and a further issue of 1,000 shares of 
£1 each, fully paid, Nos, 50,001 to 51,000, 24,000 shares of £1 each, 
fully paid, Nos, 51,C01 to 75,000, and 25,000 shares of £1 each, fully 
paid, Nos, 75,001 to 100,000. 

Edinburgh, —The Town Council at their lash meeting again dis- 
cussed the question of the electric light profits—whether they should 
all go to the buildiug up of reserve and depreciation funds or partly 
to the relief of rates. The convener of the committee moved for 
building up the reserva fund to ita maximum, and further, thereafter, 
the provision of a depreciation or suspense fund to the extent of 5 per 
cent, on the total capital outlay. He based his motion on the reporb 
recently published by Prof. Sir Alexander Kennedy, consulting engineer 
to the committee, and Mr. Newington, resident engineer. While 
admitting that there was no real ground for alarm regarding the safety 
of their undertaking, and while they we'e within measurable distance 
of the reterve fund on the 10 per cent. basis, he quoted from the 
report to show ths unreliableness of the life of much of their plant and 
the necessity of this additional depreciation fund, The recommenda- 
tion was, however, opposed on the ground that the report contained 
no facts or figures which jastified tha Council in adopting such a 
policy. The undertaking vost £900,000, and it had been written 
down to £650,000. Several speakers thought it was worth a great 
deal more, and that ths Council would not be justified in making any 
further provision for depreciation. Ih was pointed out that Glasgow, 
on a capital of £1,244 000, had paid «ff. £257 583 during the whole of 
their undertaking ; whereas Elinburgh, on a capital of £897 000, had 
paid off £248,680, o: 27 per cent. compared with 21, The recom. 
mendation was eventually lcst, 

Cardiff —It wa3 reported at the meeting of the Electrical and 
Lighting Committee of the Oard ff Oorporation on Monday that the 
deputation appointad by the committee to confor with the Assessment 
Committee of the Cardiff Union on the subject of the assessment of 
the electric lighting works had met that body, which had agreed t» 
reduce the assessment on the works from £6,500 to £4 500, and this 
oftar the deputation recommended the committee to adopt. The 
recommendation was adopted. Mr. Arthur Ellis, electrical engineer 
and manager, in his report upon the electric lighting and power supply 
undertaking at Cardiff for the year ended March lag}, states that the 
results of the year's working were satisfactory, notwithstanding cartain 
adverse circumstances, Ia addition, there had been a heavy cap tal 
expenditure, upon which loan charges had had to be paid, whilsh they 
had not had the use of the new plant, frem which they woull most 
certainly derive great benefit in increased income, The benefit, 
however, would be felt during the next two or three years, by 
which time the plant will have become fally remunerativr, whilst 
the capital charges would be almcss stationary. The income 
last year was £35,962, as against £32,698 the previous year, 


. whereas the expenditure was only £21,221, compared with. £20,181 


for 1905, being an increase of £1,040, which Mr, Ellis regards as 
satisfactory from the point of view of costs of generation. etc, The 
gross profit was £14,710. as against £12 517, an increase of £2223, At 
the same time the loan charges had increased from £10,609 to £13, 132, 
Tae net profit, after paying out of income all charges for working 
expenses, iiterest on and repayment of capital, was £1,608. The gross. 
profit was equivalent to 6 per cent, «f the total capital, *' which would 
be available for purposes cf dividend, as if our accounts were based on. 
the principle governing those of a public company." Mr, Ellis says. 
that if the accounts for the past five years are gone into, it will be, 
seen that the department has paid out of revenue the whole of its work.. 
ing expenditure, and, in addition, loan charges to the extent of £57,493, 
and after doing this had earned a net prois of £10,774. Oa a total 
income of £36,000 from consumers, the irrecoverables amounted to 
£58 only. Iaa supplementary letter Mr. Ellis states that they had 
reduced the rates of charges (which reduction comes into operation in 
the September quarter) from 441. to 51d. per unite for private lighting 
on the flat rate, and power and heatirg from 443, and ld, on the 
maximum demand system to a flitrate of 111. per unit, the maimum 
demand system of lighting of 7d, and 2d. being retained for those 
customers who use their light for several hours per day. There are 
special terms for large customers for both lighting and power supplies. 
Tae report is accompanied by 12 charts showing the engineering pro- 
gress of the department in diagram form; also interesting tables 
giving the amount generated, the profits made from year to year, eto. 


PROVISIONAL PATENTS, 1906. 


| JUNE ll, 

13358, Improvements in tramway trolley swivelling heads, 
in Peace, Victoria-chambers, Martineau-street, Birming: 

am, 

Improvements in or connected with starting switches 
for electric motors, John Brown McIndoe, 58, St. Vincent- 
street, Glasgow. 

Improvements in the electric transmission of power 
on read vehicles and in apparatus therefor, Rankin 
Kennedy, 60, Norse-road, Seotstoun, Glasgow. 

Improved method for the prevention of sparking in 
current interrupters and the like. Ferdinand Schneider, 
60, Queen Victoria-etreet, London. (Complete specification.) 

Improvements in and relating to electric light brackets, 
Eugene Feodor Hug, 36, Ohancery-lane, Londen. (Complete 
specifi sation, ) ! 

Improvements in electrical feeder and distribution 
cable disconnecting boxes and feeder pillar panels. 
Leopold de Ruthier du Verge, 55, Chancery-lane, London, 


13368, 


13370. 


13373, 


13381, 


13102, 


898 
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13391, Improved electric cooking stove. David Curle Smith, 
111, Hatton-garden, London. (Oomplete spec:fiestion.) 

13413, Improvements in and relating to vapour electric appa. 
ratus, The British Thomson-Houston Company, Limited, 

. 88, Oannon-s:reet, London, (The General Electric Company, 
United States ) 

13414, Improvements in power-transmission mechanism. The 
British Thomson-Houston Company, Limited, and Bernard 
Hoppe, 83, Cannoa.street, London. 

13415. Improvements in electric switches and operating 
mechanism therefor. The B:itish Thomson - Houston 
Company, Limited, 85, Caunon-street, London. (The General 
Electris Company, "United States. ) 


13427, Improvements in variable-speed electric motors. John 
Cromwell Lizeola, 51, Beifurd-street, Strand, Londen. (Die 
applisd for under Patents Act, 1901, June 27, 1905, beirg 
daie cf application ia United States.) (Complete epecifica- 
ticn ) 

JUNE 12. 

108024. Improvements in and relating to tho electrolytic 
deposition of metals, Sherard Osborn OQOowper-Co:es, 
4, South-street, Finsbury, London. (Dare applei ‘or under 
Rale 5 of the Patents Rules, 1905, May 8 1£06.) 

Improvements in electric batteries. Walker Moseley, 
25, Trossach-roai, Ess:. Dulwich, London, 

Improvements in transmission dynamometers, Bertram 
Hopkinson and Leonard Godfrey Pinney Thring, The Engi- 
neering Laboratory, Cambridge. 

Improvements relating to trolley poles of electric 
tramears or tho like, James Hunter Collie, 54, Oastlə- 
street, Liverpool. 

Telephone receiver. Hans Tochen von Nathusiu;, 65, 
Ohanvery.lane, London, (Complete specification. ) 

Improvements in and relating to alternating-current 
dynamo - electrice machines. The British Thomson- 
Houston Compsny, Limited, 83, Cannon-streebt, London. 
(Tne General Electric Company, United States, ) 

Improvements in alternating-current motors. Sitmsns 
Bros, and Co., Limited, and Max Kloss, Birkbeck Bank- 
chambers, Southampton-buildings, London. (Oomplete speci- 
fication, ) 


13442, 


13448, 
13450, 


13491. 


13502, 


13508. 


JUNE 15, 

Improvements in electromagnetically-controlled switches 
and circuit breakers, Percy Smith Brook and John Arthur 
Hirst, 54, Castle-street, Liverpool, 

Improved automatic electrical clock, John George K night, 
15, B:dfori-row, Limerick, Ireland, 

A non-magnetic compass, Olaude Bulmer, 7, The Crescent, 
Ripon, Yorkshire. 

Improvements in or relating to electric arc lamps. 
Alfred Cotis, 111, Hatton garden, Londen, (Uomplete speci- 
fication. ) 

Improved apparatus for controlling electric motors. 
Siemens Bros and Cc., Limited, ana Frederick Turner: 
Birkbeck Bank-chambere, Southampton-buildirge, London, 
(Complete specification.) 

Improvements in electrical apparatus for firing mines 
or blasting charges, Konrad Schafler and Divid Weiss, 
Birkbeck Bank-chambers, Southampton-buildings, London, 

Apparatus for enabling the transformation of a single- 
phase alternating current into a continuous current, 
Louis René Auvert and Alphonse Francois Ernest Ferrand, 
53, Ohanocery- lane, London, (Date applied for under Patents 
Act, 1901, July 3, 1905, being date of application in France. ) 
(Com pleie specification.) 

Improvements in electrolytic meters for electricity. 
Eduardo Mier y Miura, Chancery-lane S;ation.chambers, 
London, 

Improved signalling or telegraph apparatus, 
Benson North, 77, Obancery-lane, London. 

Improvements in and relating to incandescent electric 
lamps, The British Thomson. Houst»n Compary, Limited, 
85, Oannon-street, London. (The General Eiectric Company, 
United States.) 


Improvements in electric heaters especially for use in 
vulcanising vehicle tyres. The British Thomson-Houston 
Company, Limited, 85 Cannon. street, London. (The Ge eval 
Elestric Company, United States ) 

Improvements in and relating to electric circuit- 
interrupting devices, Ernest Schattoer, 85, OCaunnoa- 
street, London. 

13601. Improvements in electric switches. 
Thomson-Hoaston Company, Limited, 83 Oannon-street, 
London, (Ihe General Electric Company, United States.) 

Improvements in or relating to electric switches. 
Alfred White, 70, Chancery-lane, London. | 

Improvements in or relating to brush-holders for 
dynamo-electric generators aud motors, 
70, Chancery-lane, London, 


JUNE 14, 

Improvements in electrical contact makers and breakers 
and the like, particularly applicable for use with 
internal-combustion engines, Charles Alexander Hamil- 
ton, 18, Hertford-street, Ooventry, 


13517, 


13542, 
13543. 


13552, 


13567, 


13568, 


13585, 


13589, 


13594. Robert 


13596. 


13597, 


13600. 


The British 


13602. 


13603. 


A3651, 


Alfred White, | 


13654, Improvements in or relating to the reproduction of 
letters or devices by means of electricity. Simon 
Wynbarg and Klaas de Vries, Chancery-lane Station-chambers, 
High Holborn, London. 

Electrically - operated safety valve. Adolph William 
Jenezewsky, 18, Southampton-buildings, London, (Complete 
specification. ) 

Improvements in apparatus for starting and regulating 
electric motors. Guy Oarey Fricker, 46, Lincoln’s-inn- 
fields, London. 

Improvements in reactive colls especially applicable 
to systems of electric distribution employing vapour 
rectifiors and the like. The British Thomson-Houston 
Ocmpsny, Limited, 83, Oannon street, London. (The General 
Electric Coa piny, United States.) 

Improvements in electric motor control systems and 
apparatus. The British Thomson - Houston Company, 
Limited, 85. Oannon-strest, London. (The General Electric 
Oompany, United States.) 

Improvements in insulated conductors. Franz Kuhlo, 
77, Chancery-lane, London. (Date applied for under Patents 
Ast, 1901, June 17, 1905, being date of application in 
Germany.) (Complete specification. ) 

Improvements in and relating te electric traction 
systems, Allgeweine Elektricitais-Ges., 85, Caunon-street, 
London. (Date applied for under Patents Act, 1901, Jane 14, 
1905, being date of application in Germany.) (Complete 
‘specification. ) 

Improved precess for the electro deposition of iron, 
Sherard Osborn Oowper-Ooles, 4, South- ue Finsbury, 
London, 


13670, 
13673, 


13690. 


13691, 


13693. 


13697, 


13699, 


JUNE 15. 

Improvements in electric accumulator plates, Howard 
Terry, Prudential-buildings, Corporation-street, Birmingham, 

Improvements in the insulation protection, and manu- 
facture of electric conductors, George Richard Neilson, 
112, Tu!se-hill, London. 

Improvements in or relating to electrical contact 
breakers for internal- combustion engines, Charles 
Alexander Hamilton, 18, Hertford-street, Coventry, 

13782. Improvements in and connected with electric motor- 
generators. Henry Leitner, 4, South-street, Finsbury, 
London. 

Improvements in or relating to apparatus for the 
electrical production of heat for cooking and other 
purposes, Arthur Francis Berry, 45, Lincoln’s-inn-fields, 
London. 


13731. 


13750, 


13760, 


13795, 


JUNE 16, 

176994/05. Improvements in or relating to controllers for 
electric circuits, Michal Birt Field and Ferranti Limited, 
111, Hatton-garden, London, (Date applied for under Rule 5 
of the Patents Rules, 1905, Sepu. 1, 1905.) 

13818. Improvements in electric switches, Guy Marquis Newberry 
aud the British Prometheus Oompany, Limited, 54, Oastle- 
street, Liverpool. 

13822, Improvements in condensers for electrical purposes, 
Johu Alexander Romer, 1, Waveney-viilas, Lausanne-road, 
Peckham, London. 

13836, Improved arc lamp.  Ludvik Ocená:ek, 6, Lord-sireet, 
Liverpool, (Complete specification.) 

13844, Improvements in induction motor control, The British 
Thomson-Hoaston Oompany, Limited, 83. Oannon-street, 
L2ndon, (The Genera] Electric Company, United States.) 

13845, Improvements in and relating to magnetic separation. 
Newton B-:os, and Richard Newtcn, 104, Savernake-road, 
Hampstead, London, 


COMPLETE SPECIFICATIONS ACCEPTED, 
To be published July 5. 


1908. 


4867. Electrodes for pulsating - current vapour electric 


apparatus. Bastian and Calvert, 

12253 Electric accumulator plates for the storage of electricity. 
Kelley, 

12315, Galvanic batteries, Blameuser, Blameuser, Kribs, and 
Bauerle. 

12507. Prepayment — for electric meters. British 
Tnomaon- Hcuston Company, Lloyd, and Kingwell, 

12682 Telephone apparatus for use for diving and like pur- 
poses. Granam and Davis. 

12792. Dynamc-electric machines, Allgemeine Elektricitits-Gee, 


(Dite sppiied for under International Convention, Sept. 17, 

1904.) 

15770, Iasulation of electric conductors, 
Houston Company. 


British Thomson- 
(General Electric Company. ) 


16303. Alternating-current electric motors. British Thomson- 
Houston Oompany. (General Electric Company.) 

16373, Electric switches, Schmabhl, 

19035 Insulating material, British Thomson-Houston Company. 
(General Elect11: Company.) 

19036, Multi-rate electric measuring apparatus. British 


Thomson-Houston Compsny. (General Electric Company.) 
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22578, Trolley heads employed upon electrically-propeliod 
vehicles, McLaren. 

23085, Systems of connections for telephono offices with 
separated plug service and group calling. Deutsche 
Telephonwerke R, Steck und Oo, (Date applied for under 
International Convention, Nov, 10, 1904.) 

24621. Magneto-electric generators, Gianoli. (Date applied for 
under International Convention, Dec, 2, 1904.) 

25256 Nernst lamps. Allgemeine Elektricita's-Ges. (Date spplied 
for under International Convention, Dee. 5, 1904.) 

26348. Systems of connections for the operation of branch 
telephone stations and the like.  Onhnesorge. (Date 
applied for under International Convention, Dec. 17, 1904.) 

26629. Connections for two or more three-phase electric 
motors, Da Kando. 


26897. Single-phase commutator motors, Fynn. (Date applied f 


for under International Convention, March 25, 1905.) 


1906, 
707, Alternating-current vapour electric apparatus, Thomas. 
(Date applied for under International Convention, Jan, 27, 
1905.) 
2452, Telephone system. Hal, (Date applied for under Inter- 
national Convention, Feb, 8, 1905.) 
6614, Electric circuit breakers, Stewart. (Date applied for 
.  uuder International Convention, March 20, 1905.) 
8402. Controlling systems for electric motors, Ocoper. (Date f 
applied for under International Convention, April 10, 1905.) 
8526, Dynamo-electrical machines, Elektrizitàts Akt.-Ges,, vorm. 
W. Lahmeyer und Co, (Date applied for under International 
Convention, April 11, 1905.) 
11181, Electromagnetic automatic interrupter. Siemens Bros, 
and Co. (Siemens und Halske Akt. -Ges.) 


Amount 
Name. paid. 

£ 
Folkestone Electric Supply, Ord. Nos. 1-10,000 ..... eee i0 cS 
43 per cent. First Deb. Stock, Pediat esses ceret e MU xs 
Havana Electricity, 1-15,000 .............- ccce a LO! 14 
Hove Electric Lighting, Ord., 1-15,000 PINO means D. gs 

| Isle of Wight Elec. Lt. and Pwr. En p.c. Db, Stk. Red. 100 


! Kalgoorlie Electric Power and Lighting, 6 per cent. Cum. 
Pref., 14190,000 ires cvetezcev enei y e ob aS aw CR CES E EE 
Kensington & Knight bridge Elec. Lt., Ord., 1-21,000 . 5 

Kensington and Knightsbridge and N otting Hill, 4 per 
cent. Debenture Stock Red. .................. «eee 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 2 


: London Electric, Ordinary ................... e cece eene 


6 per cent, Pref, ss ded ores ee e ESL HEROS 5 
4 per cent. lst Mortgage Debenture Stock, Red... Pu 


| Metropolitan Ordinary, 100,001-500,000 .. ............... 


44 per cent. Kirst Mortgage Debenture Stock.... 100 
44 per cent. Cum. Pref. ................ eere 5 
54 per cent. Mortgage Debenture, Red PENNE 100 
Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. . — 
Newcastle-upon-Tyne Electric Supply, Ordinary, 1- 57, ‘009 © 2 


5 per cent. Cumulative Preference, 50,001-80,000 | E 


do., 97,010: 70, 00-1. on reu s ch XR RC pe cannes 
5 per cent. Pref., T-5700) 22 vvch e rer per XR VS 5 
: do., 57,010-75,000 2 vc. ss vosarte vs ptor Erw rds 5 
| Notting Hill Electric Lighting DLL 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg. js 
| Oxford Electric, Ordinary, 1-96 and 40-14,810 ............ 
4 per cent. Debenture Stock .................... 100 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures . ................... ee 10 
Smithfield Markets Electric Supply, Ord. 1-12,000  ...... 9 
—— — 4 per cent. Debenture Stock .................. e 100 
' South London; Ordinary: 22. cx aue VAR EXC XC I CES : EE 
' South Metropolitan Electric Light and Power, Ord. ...... Eo 
——— 7 per cent. Cum. Pref. ................. e eee. EINE | 
41 per cent. lst Mort. Deb................ eere 100 
Ditto, DUNG ION: Locos saa ores Vv et vate re — 
‘St. James’s and Pall Mall, Ordinary, 101-20,080 .......... 5 
——— 7 per cent. Pref. ....c. cece cccccccccacncccteneces 5 
OF per cent. Deb. ..ll.vau e Rec a ye x Naves 100 
' ' Urban Electric Supply Co., Ordinary, 8- 30-007 .....e eene 5 


Last price 
£ 


54-53 
101-104 
10-11 
8-84 
98-101 


£1 
10-11 


101-103 
93-104 
2-24 
5-54 
97-100 xå 


4 
103-106 
104-114 

1-8 
96 98 


5-53 
44-5 


.. 104-114 
.» 9 0/16-5 9/16 


54-64 

68-74 
140-145 
104-106 


15/16-1 1/16 
51/82. -1 3/32 


AT 
100-1U3 
100-102 
132-143 
144-154 
101-105 
133-142 
142-154 

96-98 p. 6 

18-19 

14-144 


.. 108-11C 


| "Westminster, Ordinary "asseelasteisocepkese iu sb wire is 
——— 5 per cent. Cum, Pref., 110, 101-138,251 . sea. Ö 
Eleetrie Tramways.— 
COMPANIES STOCK AN D SHARE LIST. anglo-argontme, 54 per cent, Cum. Pref., 1-260,007 ...... s 
— em vene in RETE Bea Ba 
Amount " ucklan ec. Trams., 5 p.c. lst Mor, De ed, sus 
Name, paid. Last price | Barcelona Tramways, Ord., 1- 20,000 sanctus tuu iar ok Ran 10 
Commercial and Industrial.-- £ £ B per cents oe ret. Shares, 1-10,000 ss siets: i 
Alliance Electrical Co.,5 percent. Cum. Pref., Nos. 1-70,000 1 8-4 POT ponn E O sU T eer amare Ese : 
Aron Electricity Meter, 6 p.c. Cum, Pref. Shares, 1-125,000 1 i-B | ,-—— er cent. Red, Deb. iow Shs.” 75 001.150 .606., 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 64-7 Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001-150,606.. 
6 per cent. Cum. Pref., 1-100,000 ............ 2... f 53-61 | 9 per cent, Cum. Pref. Shares, 1-59,394 .......... 16 
——— 44 per cent, Mortgage Debentures .............- 100 104-1U7 DE F t Ord. 15 (oe on 5 
British Thomson-Houston €o., 44 per cent. Ist Mort. Deb. risbane Tramway Invest., Ord., 1-75,000 ..-....... e... s 
ZT ree ed E A 100 .. 9698 TOI Co oe Pro, Osi i pa: 100 
Bot steeped an 8 av donk Fidi, y | miman cuba Meteo Baliwag Gon Ord, Der ec 190 
4 per cent. Mortgage Debenture Stock .........- 100 80-85 Be re eee Sia ere gf ee eee a a EI 4/4 
: 5 per cent. Cum. irren Pref. Stock.......... 100 
Brush Micctrioal Nngmeering Ordinary, Nos, 1-406,781" 1.2 <a Cont deb ME Deon Non LO of Bid sac “A 

44 per cent. 1st Debenture Stock ................ 100 .. 97-99 44 per cent, Vancouver Power Deb... scrini juis 100 

44 per cent. 2nd Debenture Stock................ 100 .. 84-86 British Electric Traction, Ord, 1-500,000 & 60,001-90,000 .. 10 
Callender's Cable, Debentures............. eese 100 .. 109-111 6 per cent. Cm. Pf., 30,001-60,000 .. .............. o i 

—— Ordinary ..esnsaseesesesereseseeereerrererereee 5 .. lolly } - 5 per cent, Perpetual Debenture Stock ~ ........ : 

5 per cent. Pref 5 53- 44 per cent. 2nd Deb. Stock ................. Lees. 100 
üt d uL D d d Buenos Ayres and Belgrano Trams. n.i... 5 

9 per cent. Debentures................ sees esses 100 .. 96-99 —— fA" 6 per cent. Om. Pf., pm a ea a 5 
Edison and Swan United, “A” Shares, 1-99,261 .......... $ .. 14-19 B” 6 per cent. Om. P£, 1-27,900 .. ......... uus. 5 

€ A» Shares, 01- 017, 139 uan. 5 .. 21-5 o per cent, Deb. Stock, Red: onesa za ass v e d 100 
—— 9 per cent. Debentures...... 0... cece cece eee es 100 .. 90-95 Prov. Cert., all paid ...... sees eerte 100 

4 per cent, Deb. Stock, Red. ............-..----- 100 .. 8688. Buenos Ayres Electric Trams., 5 p.c. Deb, Stic, Red. .... 100 
Electric Construction, Nos. 1 to 112,100 ............-...-- 2 .. $ | Calcutta Tramways, irs 208 Stock. Be qoc qu w 

7 per cent. Cumulative Pref. a... LIIIN CAO 2-24 44 per cent. Ist Deb. Stock, Red. ................ 

4 per cent. Perp. lst Mort Deb. ...............- 100 .. 28-91. Cape Electric Tramways, Nos. 1- 480, VOU: RETE S. » ou 
Ferranti Limited, 5 per cent, Ist Mort. Deb. Stock, od. 100 .. 9095. pror Ed per cent, Cam, Pr tolg n 
General Electric Company (1900), 5 per cent, Cum, Pref... 10 .. £4 92! l + per cent. lav Blorigage De QIL -auses 

4 per cent, Ist Mort. Deb. Stock ...............- .100 .. 9597 | Colombo Electric Tramways and Lighting, 5 per cent, ist 
W. T. Henley's Telegraph Works, Ordinary .............. 5 .. 12-13 il Mortgage Debenture Stock, Red. ............ e. ss eese E 

44 per cent, Preference...............eseeeee eee 65 .. 5454 ay Cork Bieeirie PN amo Lighting Co., Ordinary ...... i 

44 per cent, Debentures ..................-. see. 100 .. 107-109) =e i in des De Hee A 100 
UL Do cL MCA ME PEUT 
Parker, Thos., Limited, Ordinary ..........---..... ee 10 .. 1010 mE Spent t. Debs A000 Red. IE uU 
Telegraph Construction and Maintenance................ 12 .. 32-34 | Imperial TIAE, Ordinary 3 EN a oeuie all 

o per cent, Bonds ................... 5 ala ip aie e 190 .. 102-104 ' 6 per cent, Cum. Pret, a A all 

E à per cen e DOOR ici Acta ae cia Ra hu eae a ais on 
Electrie Lighting and supply.— | Isle of Thanet Ne Ota and Lighting, 5 per c. 
Bournemouth and Poole, Ordinary ...........:.......... 10 .. 11-12 | Cum, Pref., Nos, 30,001-00,909 o. c. eese ener 

44 per cent, Cum. Pref., 7,501-15,000 ...........- 10 .. 101108 dune dnd tdi a HE 1 

6 per cent. Cum. Second Pref., 15,001-22,500 .... 10 .. 11-12 | Kidderminster and District Lighting and Traction, Pref... 5 

44 per cent. Debenture Stock, Red. ............-- 100 ..  1C6-1C8 "| London United Trys. (1901), 5 per cent. Cum. Pref......... 10 
Bromley (ient) Electric Light and Power Co. — .........- 5 .. 9458 | 4 per cent. lst Mt. s Stock, Red. .. ...... «eee 100 

44 per cent, 1st Debenture Stock, Red. .......... 100 .. 101-104 || Madras Elec. Trams. (1904), 9 per cent. Deb. Stk., Rd. .... 100 
Brompton and Kensington, Ordinary ..................-. 5 us 8-9 | Metropolitan Elec. Trams., Defd., 1,000,001-1,514,016 . 1 

-2— 7 per cent. Preference ........... 2: ss occi 6 ..  7PRBL | seems A Pii cent, D. sive 200 001-1, 1,000,000... ........ dd 
3. i per cent. Deb. Stock, Red............... use. 
yes Electric Supply Co M Uc que. E Milwaukee Electric Rail and Light, 5 per cent, Syr Cons, oo 
Cambridge Electric Supply Company, £10 Ord. ......... 8 "m 124-15. ! Mort, Bon S, i aU, i7 ,9 k an , “OUUU eee eer P os 
Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 100-105 1| Mone ao Rail., , Sterling 5 per cent. (Mort.) Deb., 100 
ipu. 000 ee ee eee Ord., 5 4.5 i ——— "Sterling 44 per cent. Deb., 1922, 601-2, 000 nile ale e 1 
44 per cent, Cum. Pref., 1-80,000 NLI 5 .. 484Z “| New EZET N 6 per cent, Cum, Pref., 1-10,000 and 
E (Utere gus E Cp LR Pan zs NEC O01 TE 000 oa oo eect di eater E E ALPE 3 
VET ag pie eel: Stock, Red, prot tioi S ou A jus af. || Oldham, Ashton, and Hyde Tramway, Ordinary -......--. 10 
gu ditto (1903) 40,001-80,000 .. .. ...... B . — 34 | Vice AEN T EU pru p d 
Chelsea Electricity SUDDIS E sedato det a Au. ODDS |: Perth Elec. Tramways (W.A.), 9 per cen A ann 
44 per cent, Debentures ........... eene 100 .. 108.110 Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 
City of London, Ordinary..................... A TAA 10 .. 104-114 per cent. dues P rem Ps a teresereseseeneres i 

6 per cent, Cumulative Pref......... ........ ess. 10 .. 1248 ! z per cent. De S MES DUOC eme ee tee aa als Ir ie 

5 per cent. Debenture Stock .................... 100 .. 123-126 | South Lancashire Gus raction and Power Company 

4j per cent, 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 .. 101-108 OL dn dise ORE oe ee 
County of London Electric Supply, Ordinary ............ 19- i 8-9 £ 04 per cen * Dy DOLAIR dod AG 

——- 6 per cent. Cum. Pref, ...............eeeeeeeeeee 10 .. 114-124 — —— £597,170 4$ per cent. Debenture Stoc 0 p.c, 

44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 109-114 ; 

44 per cent. 2nd Debentures Prov. Certs, ........ 100 .. 101-103 Eleetrie Railways.— 

Edmundsons’ Electricity Corporation, ERAN 1-50,000.. 5 .. 53-44 

6 per cent. Cum. Pref. ......... "—— 0. 145 Central London, Ordinary .. o ease veseunsaas LUD 

44 per cent. First Mort, Deb. .............. e. 100 .. 105-106 E 4 per cent. He em suas uaa ius m Te 
Electric Lt. & Traction Co. of Aust.,6p.c. Cm. Pf, 1- 40,000 5 - 24-5 A 

—— 0 per cent, Debenture Stock, Red, asosa cma ain oma ms a UD c — BDL —— Ed p. CG Deb, Stock (Prov. pem erts., fully paid). 100 


102-104 
107-109 


102-104 
102-104 


74-93 
100-103 
1 
l 
100 p.c 


84-87 

99-101 

14-77 
110-112 


900 


ttu oM 
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Name, "pud. Last price, Name, ras Last price 
£ 
City and South London, Consolidated Ordinary 100 31-41 Telephones.— £ £ 
—— 4percent. Debenture Stock ................ ee ee 100 104-107 
5 per cent. Pref, Stock ’91.... 2... 0... c eee eee ee 100 120-123 National Telephone, Preferred.................. TO 110-112 
——— » » iv SOO wakes ah FARMER E REX E 100 114-117 Deferred Stock 1... russe dor | ewe Ee ee ee 10 108-110 
c » » vi Uoc ut he du een ayia E 100 114-117 — —— 6 per cent. Cum, First Pref. ................ Lees 1 12-14 
Liverpool Overhead, 5 per cent. Pref. .................... 10 10-104 6 per cent. Cum, Second Pref. .................... 10 10-12 
——— Ordinary, 1-90,000.............. eee 10 53-44 —— — 5 per cent. Non. Cum. Third Pref. ................ 5 54-52 
——— 4 per cent. Mortgage Debentures, Red., 1-1,700., — 94-96 ——— 54 per cent. Deb. Stock, Red. ................eee. 100 .. _ 98-100 
Underground Electric Railways of London, 5 per cent. 4 per cent. Deh, Stock, Red. ........ esee eee 100 .. 1084-1074 
Profit-Sharing Secured Notes ...............-.. eee. -— 93-95 Oriental Telephone and Electric Company ............ se. 1 1 5,16-1 7/16 
Waterloo and City, Ordinary ...............- cece cece cece 100 100-1035 6 per cent. Cum Pref, .............. eene 1 14-18 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of 


T Ret f Incr : A : 
ae gus Or D e 9r single track ccounts for past year Cost 
Li open. per 
nes | ee , 5 Boceipte per i oar 
: Current Total | Passengers | Car miles as- ar ile of | mile, 
Ending | 1906. | 1905. | Week. year. 1906. 1905. | Ending |, ceipts| carried. sui nger! mile, | track. 
£ £ £ £ £ d. d. £ d. 
Aberdeen Corporation .......... May 26| 1,805 | 1,277 |+ 27| —  180h| 254 | 254 May 31| 64,071 | 15,530,351 | 1,579,725 {0°98 |11'14 | 2,512 | 6:45 
Ayr Corporation ......... «eee June 16 558 529 | + 55 — 8 8 „ 15! 14,528 | 5,316,580 555,945 | 1 971 | 1,830 | 5°16 
Baker Street and WaterlooRy...| ,, 16) 1.4€9 — — —. — | — = = — = a earn — g 
Birkenhead Corporation ........ , 17} 1,0lL | 1212|— 201| + 252 | 23 53 | 23°53 | March 31| 55,025 | 11,145,531 | 1,509,908 |118 |10:08 | 2,5385| 6°03 
Birmingham Corporation ...... » 16 r67 401 | + 156 — 2 2 » | 17,133 4,709,798 266,526 86 {14:55 8,866 — 
Spe a ie Corporation seus.» ©} 1,463 | 1006 | + 417] 4+ 851] 233 | 24 »» 25| 48,875 | 8,661,720 986,953 135 |1189 | 2,036 | 7°44 
Blackpool Oo#poration.......+.. » 14] 2180 | 2,123 |+ 57| + 1,857 | 174 | 174 aa | ee = a a pem en = 
Black peulcsiweod 'Trams.....| » 16] 883| 1,522 |- 6535| + 977 | 164| 164| Dec. 31| 51,846 | 2,525,677 579,264 |328 |1319 — |727 
Bolton Gorporation ............| e 1f 2,815 | 2,552 |- 17| + 1,621 42 40 | March 51| 95,766 | 20,205,196 | 2,161,130 113 |l0:65 | 2,394 | 6°14 
Boufremouth Corporation ......|May 25| 1,588 1,027 | + 3.1] + 5,556 | 17-41 | 16°82 »» Ol} 55,276 | 10,058,288 | 1,121,623 1:52 {11°83 5,226 | 719 
Bradford Corporation .......... Junel6, 4,603 | 5,952 | -1,549) + 2,432 | 95 | 95 », 951/230,085 | 47,108,000 | 5,053,392 |1172 |10'927| 2,396 | — 
Brighton Corporation ..... eias |. sap olt 957 | 1,442 | — 485| — 435 9£ | 9 81) 50,559 | 11,321,160 | 1 152,828 |106 |10*48 | 2,914:8| 8'014 
Bristol Tramway Company......| » 15| 5,273 | 6,468 | -1,195 — 51i | 514 | Dec. 51|259,799 | 45,312,373 6,127,135 — RR Z EM 
Burnley Corporation ............ » 16| 1,207 1,282 — 79 — 10 60 | 10'650 | March 51] — —- — . |l$2 {10°56 | 2,768 | 818 
Burton Corporation ............ » U 216 17] | + 115] + 2957 84 84 „51| 17,950 3,878,269 | 454,082 1'07 | 921 2,068 | 6"76 
Cardiff Corporation PNE „ 10| 2,914 | 2,019 |+ 835| + 313 | 32-62 |t 26 » 51112,2090 | 24,134,363 | 2,770,049 |112 | 9°72 | 3,782 | 9°44 
Oarlisle Tramways Company ....| 5, 2 a 202 | + 91+ 67 85] 85| Dec. 31] 10,715 | 2,935,002 359,756 — | 7°14 = 5:18 
Gentral London Railway ........ » 9| 6,093 | 6857 |— 7M| — 5,734 6 6 » 51,547,588 | 44,875,547 | 1,281,214 1:86 |65:10 | 57,931 55:80 
City and South London Rallway.| , 17| 2,604 | 2,887 |+ 217|-- 84 64 | :64 » | — Z ay any, m -— a 
Colchester Corporation ........ May 9 195 18} | + IL — 7 1 = = - = = eae wes oa 
Cork E. T. and L. Company ....|June14 603 601 |+ 5|-— 2100| 163] 154 »  61| 24,895 , 5,814,376 882,256 ; 1'01 | 6:64 — 4°69 
Darwen Corporation ............ n 261 267 |- 6) + 83 | 725| 725| March 3l] — ale ne a as un RA 
Dover Corporation.............. » 16 212 277 | — 35| + 330 44 44 » 1 11,250 | 2,853,200 284,343 94 |949 | 2500) — 
Dublin and Lucan Electric Ry...| 5, 15| 125 195 |- 63} - 14h) 6%] 62} Dec. 3.) 6,358 402,511 | 110,738 | 3°79 |1378 942 | 7°33 
Dublin U, T... eee a 19| 5,659 | 6,52l |— 8:2| + 1,001 | 484 | 47 » 91/267,489 | 50,050,949 | 7,077,372 1:28 | 907 | 5,691 | 5°55 
Dundee City Tramways .. a... „ 153| 1.140 869 | + 271| + 877 | 23 25 May 15| 44,695 | 11,641,525 955,006 ‘90 |11°49 | 1,945 | 713 
East Ham Corporation..... NET 922 1072 |— 150| + 1,152 14 135 | March 31| 36,652 | 13,689,658 863,816 64 |10:18 | 2,994 | 6°79 
Glasgow Corporation............ „ 16} 18,371 | 16,252 | $2,119] + 5,997^| "794 | 73% May 31)756,480 |195,767,519 |17,945,595 — 10:12 = = 
Gloucester Corporation ........ set ol £89 422 |— 125) — 401 | 15 9 == = = ect va 5 = = 
Halifax Corporation ............ » 13| 183 | 256 |- 745| + 1,030 | 37 394 | March 31| 74,019 | 17,849,642 | 1,540,707 — {11°53 | 2,085 | 8°56 
‘Huddersfield Corporation ...... » 9] 24178 | 1,858 | + 820) + 2,214 | 35 | 35 » 91. 69,938 | 12,838,150 | 1,666,262 | 1°24 | 9°71 | 1,923 | — 
\Hull Corporation ...........6.. », 16| 2,264 | 2,462 |- 197| + 433 | 2 | 26 » 91)112,651 | 27,102,921 | 2,910,698 |1 929| — 
\Ilford Corporation .............. — — — = P 104 | 104 „ ub. Je Ls iig as = = = mon 
‘Ilkeston Corporation............ » 13| 125 176 |- SO) + 18, 9 9 = = = rae E] e: RE = 
Kirkcaldy Corporation.......... » 15 235 | ab }+ 4| — 74| T| May 15} 12,201 | 3,632,855 | 432,396 | ‘775 |6519; — | 7°649 
Leeds Corporation .............. » 16| 6,372 | 7,712 | —1,340} 469,802 | 89, | 89 | March 25,298,233 64,223,666 | 7,121,088 |110 |1002 | 3,351 | — 
Leicester Corporation .......... » 16| 2,327 | 3,005 | ~ 678| + 4,209 | 42 42 Dec. 51} 26,011 | 12,039,252 | 1,229,507 |1 979 — 4°82 
Liverpool Corporation ....... wee] o» 9} 12,505 | 10,803 | +1,696| + 7,058 | 104 | 103 » 91)547,625 |116,642,663 12,166,419 — | — — — 
Liverpool Overhead Railway ....| ,, 17| 1,430 | 1,819 | — 579| — 2,965h  6:65| 6:57, June 30) 81,502 | 11,171,865 | 1,024,275 an "- = - 
London County Council ........ » 9} 30,719 | 14,415 |+16,504) +125,926 | 98 | 46g un - = = ao ee = = 
Lowestoft Corporation .......... „» 16 157 270 | — i$ = 6 6 Sept. 30| 14,511 | 3,128,867 359,435 1:08 | 9:08 | 2,638 | 6-48 
Maidstone Corporation ........ » 15} 108 w6 |- 49 — 180) 2 2 — 4,740 850,121 | 112,227 |1:33 1015 | 2,370 | — 
Manchester Corporation ........ » 16} 13,370 | 15,994 | -1,954 | + 7,995 | 149 | 149 | March 31/631,956 |126,900,875 14,125,124 |119 |1073 6:99 
Metropolitan District Railway..| ,, 17] 8,509 ! 7,541 | + 768 413,380 | 24 | 24 E E zu ERES SM dis eng ui 
Metropolitan Hallway unb cd - T 1 19102 Se igs 74 * E - - = a RE MS — ài 
Nelson Corporation ............ i 46 1 ~ te 23 4 » 31| 6,159 | 1,932,047 | 206,358 s2 |714 | 2939 | — 
Newcastle-on-Tyne Corporation.. » 16| 3,789 | 4,252 |— 463] -+ 1,871 | 50 | 50 »  51197,849 | 45,069,954 | 4,526,152 |107 |1098 | 3,957 | 70L 
Newport (Mon.) Corporation ....| ,, 16 614 855 |— 211]. 321 | 14 — — — = gx = -" = ak 
Oldham Corporation ............ Seed Sear il” de a ee — (8 | 34 1» 25| 65,553 | 13,466,245 | 1,504,740 146 10-5 | 1886 | = 
Portsmouth Corporation........ » 16| 2,245 | 2655 |— 410} + 139 | 284| 28 » Sl) 95,702 | 19,625,329 | 197,499 | 117 |1163 | — = 
Reading Corporation............ » 14] 668 797 | ~ 159| + S7 | 334| 335 "o ME res = id zn Esc oc 
Rochdale Corporation .......... » 16] 1,108 | 964 |+ 114| + 4,651 |2129| 62! ,, 51 14,881 | 2,837,110 | 386,547 |1-24 | 9-24 | 1,102 | 7°98 
Rotherham Corporation ........ — — — = = 94| 9 „31| 23,569 | 5,251,472 593,054 |107 |953 | 2612 |749- 
Salford Corporation .........,.. » 18| 4,318 | 5,746 | -1,428 | + 1,005 | "703 | 703 » 1/214,111 | 39,213,560 | 4,884,590 | 1:28 30:29 — — 
Scarborough Tramways Co. — = Ša = = n 4i dpi ne 2 ud apii = ES 
Sheffield Corporation .......... 17| 4,985 | 5,557 | — 570| + 4,399 | 353| 344 : 25(240,565 | 65.952.285 | 6,049,899 | -90% | 9-545 6 6 
Southampton Corporation ...... » 18 1025 | 1,197 | — 174) + 105 | 18 | 18 s 51) 49,565 9,294,771 1,108,369 | 1:27 |11'02 Vd cH 
‘Southend-on-Sea Corporation....| ,, 15 Q1 518 | — 107| + 194 9 9 a 3i = " = = T" gn = 
Stockport Corporation .......... » 15| 1,265 | 1,008 | + 255| + 4,152 | 104) 104 » OL: — A ct a n oa: Md 
Sunderland Corporation ........ » 17| 1,274 | 1,871 |— 579| + 830 | 20 20 » 51| 64,858 | 15,364,463 | 1,495,685 | 1-004 |10-56 " 6:37 
‘Swindon Corporation .......... » Ub 174 215 |— l+ 77 As | 44 » l| 4,957 | 1,515,757 | 102,751 |087 |1153 | 1,371 " 
“Wallasey U.D.O. ...... eese » 16| 872] 101 |— 177) + 319 |1185| 1185] —,, 31| 38,768 | 7,412,981 | 778,851 |130 1194 | 3 i 
Warrington Corporation ........ May 3 347 "317 | + 30) + 175 9 7A 4 31| 17,057 à. 418225 403363 bag ae 21 s 
"West Ham Corporation ........ Junel4| 2,279 | 1,921 | + $98, + 8,339 |147 | — 31] — | 15,773,742 | 1,237,165 uo E . 
"Wolverhampton Corporation....| ,, 13 82 — — — 74| "4| . 31l 36,757 1,666,786 | 809,508 — 10-898 | 


Including steam trains, 


And 98 miles of interlacing track, 


& Train mile, 


b Pez mile of single track, 


AHalt-year'a figures.” k Double track 


NOTES. 
Society of Arts —The Society of Arts conversazione 
will be held in the gardens of the Royal Botanie Society, 
Inner Circle, Regent's Park, on Tuesday evening, July 3, 


from 9 p.m. to 12 o'clock. Sir Owen Roberts and other . 


members of the council will receive the guests, for 
whose delectation very attractive arrangements have 
been made. 


Faraday Society.—An interesting announcement has 
been made to the effect that a special meeting of the 
Faraday Society will be held on Monday, July 2, at the 
Society of Arts at 8 p.m., when Prof. Kr. Birkeland, of 
Christiania, who is at present on a visit to England, will 
read a paper on" The Oxidation of Atmospheric Nitrogen 
in Electric Arcs.” At the same meeting Mr. F. W. 
Harbord will communicate a paper written by Dr. Eugen 
Haanel, of Obtawa, describing the recent experiments on 
electric iron and steel smelting that were made at Sault 
Ste. Marie on behalf of the Canadian Government. This 
meeting will be open to the public. 


The Metric System,—The movement in favour of the 
adoption of the metric weights and measures has been 
greatly strengthened by the election of a number of 


influential new vice-presidents of the Decimal Association : 


in addition to Lords Belhaven and Kelvin. Among those 
who have consented to join the executive committee of the 


association are the following gentlemen : Sir S. B. Boulton: 


and Messrs. Geo. D. Kelley, M.P., J. H. Lukaeh (direstor 
of the British Westinghouse Company), F. G. Adair 
Roberts (chemical manufacturer), C. MeL McHardy (late 
Director of Naval Stores), J. H. Twigg, and J. H. Yoxall, 
M.P. (president of the National Union of Teachers). The pro- 
paganda work carried on by the Decimal Association has 
been great, but it has failed to convince engineers and a 
large portion of the trading community that a change in 
our system of weights and meastires is desirable, 


Publications Received, — ‘Electric Power and 
Transmission," by Mr. Lewis Bell, Ph.D. (Archibald Con- 
stable, London. 16s, net). 
work which is offered to practical men. In it the author 
takes partleular note of the improvement in station 
accessories and acccessory apparatus, and has generally 
revised and rewritten the book so as to exclude all facts 


and references which have become obsolete.—Mearsrs. | 


Percival Marshal and Co. have issued vol. xv. of the 


Record of Transactions of the Junior Institution of Engi- 


neers (price 10s. 6d.), which contains copies of the papers 


read at meetings during the twenty-fourth session (1904-5), | 
Included in the volume is the report of the "coming of 


age” celebrations held from June 26 to 30, 1905. Portraits 
of Mr. W. H. Lindley (president) and Mr. Samuel Cutler, 
jan, (chairman) and other engineering worthies adorn the 


volume, and there is, in addition, a brief biographical 


sketch of the president.—The Tyneside Electrical Pioneer 
contains this month a new feature—namely, the commence- 
ment of a series of articles on ‘Electrical Cooking” by 


Miss Carter of the Northern Counties School of Cookery, 


Neweastle-on-Tyne. The definite recipes given for cooking 
electrically should be of interest. 


Underground Cables.—In a recent number of the 
Bulletin de la Société des Electriciens, M. de Marchena gives 
an account of experiments which he made to determine 
the practical limit of pressures which may be safely 
employed upon underground cables. Two installations 
formed the subject of his experiments, the first being a 
high-tension tramway system at Nice, and the second a 
transmission line to convey power to Nice from a hydraulic 


This is a fourth edition of a | 


takings. 


installation, both of which have been in operation for a 
few years, From the successful results attained elsewhere 
at pressures of 5,500 volts, it was decided to try 11,000 


volts on these lines. The cables employed were three-core, 
with 8mm. of insulation between conductors and lead 
covering, and 10mm. of Insulation between the conductors. 


| The first experiments made in 1902 were unsuccessful, and 


extensions to the system were made with cables tested 
before shipment to 40,000 volts and with a minimum 
insulation of 10mm. There are now 45 km, of cable 
giving satisfaction at 11,000 volts. The conclusions of the 
author are that cables carrying pressures up to 20,000 or 
22,000 volts can be successfully made and maintained 
underground, but that from 20,000 to 40,000 volts they 
are liable to give trouble, and above 40,000 volts are con- 
sidered impracticable for operation. 


The.Hooghly Electrical Scheme,—The promoters 
of the scheme for supplying electric power along the 
Hooghly, in the neighbourhood of Calcutta, are moving 
cautiously. This is not to be wondered at when we con- 
sider the numerous difficulties which beset the way. As 
Indian Engineering points out in reply to inquiries, nothing 
can be done in the matter until the Bengal Government 
returns to Calcutta to further consider the scheme and hear 
opposition thereto. The scheme, however, is being care- 
fully matured, and its probable customers canvassed in 
detail. There are, no doubt, a good many questions, both 
commercial and technical, that require working out before 
the Government and the consumers can be satisfied. The 
mills, for example, will require definite assurances that the 


supply can be carried on in spite of the difficulties, not to 


mention the losses on working that may attend the 
inception of the project, and must be put beyond any fear 
of having their rates raised after a few years. The 


| Government, apart from more purely electrical issues, will 


want to know for the satisfaction of the port authorities 
and others how the overhead mains are to be carried safely 
across ordinary traffic, and more particularly across the 
Hooghly. At least ab Budge-Budge that will need a very 
large and high span made specially safe against mishaps. 
These considerations will require careful deliberation, and 


‘under the circumstances the promoters’ circumspection is 


justifiable. 


Trade and Finance. .—A contemplation of national 
finance not unusually provides the pessimist with abundant 
food for his morbid fancies. He cannot rid himself of the 
chimera that trade is slipping away, or that our financial 
situation is becoming more and more embarrassing. Now, 
without entering into the region of present-day fiscal 
mythology, or touching upon those questions which have 
been responsible for an upheaval in the political arena, we 
would venture to point out that many of the apprehensions 
are unnecessarily magnified. People grumble at the low 
rate of Consols, and to effect an improvement various 


‘remedies are hastily suggested which may or may not 


prove to be the proper diagnosis. But they overlook one 
of the principal traits in the English character—that is, a 
spirit of enterprise. Unlike our Gallic neighbours, who 


are contented to invest their money in gilt-edged securities 


and live in semi-retirement upon a modest interest, we are 


‘imbued with a spirit of commercial activity and find a 


more agreeable outlet for money in productive under- 
Hence it is that one of the factors which has 
brought about a fall in Consols is activity of trade, which 
makes people who can find channels for the employment 
of their money indisposed to be content with 23 per cent. 
There are many evidences of activity of the general trade 
of the country. The Chancellor of the Exchequer, recently 
addressing a company of bankers and merchants in the 
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City, said if he were asked, from such Information as he 
possessed, to say what he thought at that moment of the 
position and prospects of the general trade of the country, 
he should venture, with the utmost confidence, the opinion 
that it was thoroughly sound and steadily progressive, both 
as regarded our oversea and our home trade. This certainly 
is not an indication of declining trade. 


Iron and Steel Institute.—Among the papers to be 
read at the fortheoming jolnt meeting of members of the 
American Institute of Mining Engineers and the Iron and 
Steel Institute in London are the following: ‘ Machine 
Moulding,” by M. P. Bonvillain (Paris); ‘‘ Tempering and 
Cutting Tests of High-Speed Tool Steels,” by Dr. H. C. H 
Carpenter; " Belgian Practice in Large Gas-Engines,” by 
Prof. H. Hubert (Liége); ‘Electric Steel Smelting,” by 
Mr. E. C. Ibbotson ; "Different Methods of Blast-Furnace 
Refrigeration and their Power Requirements,” by Mr. J. E. 
Johnson, jun. (U.S.A.); “The Crystallography of Iron," 
by Mr. F. Osmond (Paris); ‘German Practice in Large 
Gas-Engines,” by Mr. K. Reinhardt (Dortmund) ; '' British 
Practice in Large Gas-Engines,” by Mr. Tom Westgarth. 
The annual dinner of the institute will be held, by kind 
permission of the Court of Common Council, in the Guild- 
hall of the city of London, on Friday, July 27, 1906, at 
7 for 7.15 p.m. The chair will be taken by the president, 
Mr. R. A. Hadfield, who will be supported by the past- 
presidents, vice-presidents, and council. On this occasion 
the institute will entertain members of the American 
Institute of Mining Engineers, the guests including Mr. 
Robert W. Hunt (Chicago), president, the council, and 
about a hundred of the members of the American Inatitute. 
A number of distinguished noblemen and gentlemen have 
already accepted the invitation to meet the American 
guests. The members and guests will be recelved in the 
art galleries, where there will be on view the loan collection 
of the works of famous Flemish and modern Belgian 
painters. Nearly all these pictures have been brought 
from the Continent, and bave never before been seen in 
England, As the seating accommodation is limited to 500, 
it is important that early application for tickets should be 
made. 

The Verband Deutscher Elektrotechniker.— 
The annual meeting took place at Stuttgart from May 24 
to 27, and the report of Her: G. Dettmar, the secretary, 
shows satisfactory progress, The membership has increased 
by 2350, and now stands at 5,966. The number of com- 
mission and committee meetings Increased from 17 in the 
previous year to the record figure of 108. This unusual 
activity involved a corresponding increase in expenses, and 
this, together with reduced profits on certaln securities, 
accounts for a reduction of the profits of the Verband from 
129,871 marks to 113,722 marks. As this additional 
expense has, however, been chiefly incurred in the interests 
of scientific progress, it cannot ba considered as a loss. 
With a view to avoiding the difficulty in future, it is 
‘proposed, amongst other remedies, to abolish the payment 
of travelling expenses to delegates acting for other societies 
or firms on the committees of the Verband. The important 
work of the commissions includes revised rules for railways; 
some valuable experimental work in connection with 
lightning discharges, especially as affecting mining 
machinery ; the selection of standards for wall plugs and 
for insulating tubing ; standard rules for motors connected 
to public supply mains; copper wire and cable standards 
rules for the safeguarding of installations against voltage 
rises ; suggested rules for the standardisation of arc lamps 
and for arc lamp photometry, ete. A notable modification 
in most of these suggested standardisation rules is the 
omission of all allowances, This has been found possible 


in all cases except that of porcelain manufactures, where 
small differences creep in during the firing, and the omission 
is considered advisable in order to avoid all misuse of the 
allowance. Several valuable papers were read at the meet- 
ing, and abstracts of some of these will be found in another 
column. 

Waterways in Germany.—<According to a recent 
report of the United States Consul-General at Frankfort, a 
monograph has been prepared in the Prussian Department 
of Public Works on the subject of the utilisation of the 
water power created through the canalisation of the Rivers 
Moselle and Saar. The report states that at the dams of 
the Moselle in Prussian territory about 35,000 h.p., and In 
the territory of Lorraine about 5,000 h.p., and at the dams 
of the Saar about 10,000 h.p. will be available, making in 
all a total of 50,000 h.p. This power will not at once be 
utilised at all the dams, and, if so, not to the full extent. 
For supplying larger amounts of power to the existing iron 
farnaces in Lorraine and in the Saar district, the furnace 
gases developed in the process are already used for gene- 
rating power. For the larger cities, as Coblentz, Trier, 
and Metz, however, the power of the dams in the vielnity 
could be profitably used, and the existing steam electricity 
works could be utilised as a reserve and supplement for the 
water power created by the new dams. This water power 
could also be made useful in running short railway lines— 
as, for instance, the recently constructed Moselle Valley 
Railway from Trier to Bullay—for the navigation of 
the canal in operating the sluices and guards, and could be 
supplied to the villages in the Eifel and Hunsrueck moun- 
tains, whereby home industries could be created in these 
poor districts, The expenses for a water-power station 
consist of the cost of the turbine plant, and that of the 
creation and distribution of the electric current. No 
expense is incurred in the construction of a dam in the 
river, as it already exists in the interests of navigation. 
The utilisation of the water powers, which in Germany has 
not hitherto received much consideration, «will serve the 
public welfare on the one hand, and on the other is 
expected to assist materially in raising revenue for the 
purpose of canalisation. 


Kindred Institutions’ Visit.—By the time these 
lines are in print the forelgn guests of the Institution of 
Electrical Engineers will have passed the first week of their 
sojourn in this country, and partaken of metropolitan 
hospitality. In the provincial cities which they ave now 
visiting they will find à welcome no less cordial than that 
which greeted them on their arrival in London, while their 
visits to the various works of interest will, we hope, enable 
them to arrive at a better understanding of English practice 
in the electrical industry. We have happily outgrown the 
age when our manufacturers refused to communicate to 
others their process of manufacture, and are realising that 
trade rivalry need be no bar to friendship among those 
who travel along the common path, but that, on the con- 
trary, such intercourse as that promoted by the Institution 
of Electrical Engineers stimulates the individual or firm to 
exertion, and results in economy of production. The visit 
of the forelgn institutions tends also to promote inter- 
national comity, which brings with it indirect benefits to the 
trading community. We are among those who believe 
that the future of soclety—whether that be a Utopla or 
an Armageddon—depends not so much upon the diplomacy 
of the politician as upon the association of trading 
interests, so that the commercial and intellectual entente 
which is forming between nations portends a removal of 
that parochial policy which hinders internal development. 
In the world of science, arts, and literature racial differ- 
ences disappear in the sympathetic bond of community of 
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Interest, and we have no doubt that time will eliminate all . 


traces of such bitterness from the world of commerce and 
industry. We welcome the presence among us of the 
distinguished representatives of electrical sclence and 
Industry from abroad, and hope that they will gain as 
much pleasure from their visit as we have derived from 
having them as our guests. 


Highgate Tramway Accident, —There will be 
universal sympathy with the relatives of the victims—both 
dead and injured—of the electric tramway accident which 
occurred in London last Saturday afternoon. It appears 
that a tramcar was making the descent of a steep decline 
towards the Archway Tavern, Highgate, which for a 
distance of about 300 yards is recognised as dangerous for 
traffic, when it was seen to have got beyond the control of 
the driver, and gathering velocity on the descent collided 
with a grimly varied list of vehicles, and occasioned much 
damage to life and property. The line on which the accel- 
dent occurred extends between Highgate and Whetstone, 
and has an overhead trolley equipment. It is the property 
of the Middlesex County Council, but it is leased to the 
Metropolitan Electric Tramways Limited, who opened it 
last year. The company have officially stated that the car 
which caused the damage was one that had been doing 
service for some time past. The brakes, it was stated, were 
in perfect order, and, so far as is known, there is no real or 
reasonable answer to give as to what caused the accident. 
Pending a full expert inquiry into the possible causes of 
the disaster, it would be premature to make any comments. 
Happily such mishaps are rare, for in the construction of 
the electric tramcar the necessity for guarding against 
accidents on heavy gradients has been recognised from the 
first, and the ordinary service brakes generally in use are 
suitable for meeting such contingencies. It is not improb- 
able, however, that this aceldent may be classified among 
those which have been caused through the improper 
handling of the brakes at the crucial moment. The car 
was fitted with both hand brakes and magnetic-type brakes, 
and the alleged improper handling of the former rendered 
the latter inoperative. The driver of the car had not been 


working long on the line, and this may explain in part his 


probable lack of judgment. The actual cause of the accident 
has, however, yet to be discovered, and we hope that at the 
Board of Trade inquiry which must inevitably follow the 
inspector will pay close attention to the question of the 
equipment of electric tramcars which have to traverse 
dangerous hills. 


Greenwich Observatory.—As announced in our last. 


week's issue, the debate on this question was initiated by 
Lord Ellenborough in the House of Lords on Thursday, the 
21st inst. Lord Tweedmouth’s reply, as reported in the 
Times parliamentary report, was noteworthy as indicating 
the attitude of the Government with regard to this 
difficulty. He said: “It was a pity that the County 
Council had not more closely apprehended the possibility 
of danger in choosing this particular site, but he thought 
that there was some responsibility also to be attached to 
the various departments and also to Parliament. He 
thought that the noble lord had given an exaggerated 
account of what had taken place. That afternoon he 
had a conversation with the Astronomer Royal, and he 
thought that at present at any rate no absolute damage 
had been done. He admitted, however, that there was 
an apprehension of it when the station was developed 
to its fullest power. The Astronomer Royal, however, 
said that the instrument which had been affected was 
the portable transit instrument used for determining 
longitude. There had thus been evidence of some 
disturbance in this instrument, but the Astronomer 


Royal said that the appearances were variable and 
Intermittent, and sometimes stopped altogether. The 
Astronomer Royal added that from the large generating 
station at Deptford no damage had resulted, and there 
was no indication of any disturbance. What the authorities 
had to do was to take very careful observation as to what 
was exactly going on at Greenwich. He proposed to ask 
Prof. Ewing, who lived at Greenwich, to represent the 
Admiralty in the observations to be taken, and which 
must extend over a considerable time. He was told that 
the disturbances varied very much, and that there was a 
great deal to be said as to the possibility of meeting the 
difficulties by reducing the high chimneys, though the 
Astronomer Royal did not think that the vapour of 
the chimneys seriously interfered with the observations. 
He proposed also to ask the County Council to appoint a 
representative of their own for observation, in order to 


‘have an independent report as to the exact amount of 


disturbance that might arise. He had had a conference 
with the members of the County Council, and that body 
had expressed itself very desirous to meet the wishes 
of the Admiralty and to do anything it could to 
make such alterations in the plant as would prevent 
damage to the Observatory." In winding up the discussion, 
his Lordship said: ‘‘ The law officers had had the whole 
question of the powers of the Admiralty and the Board of 
Trade before them, but this subject had really only arisen 
In the last few days. He had also consulted with Lord 
Rayleigh. The leading astronomers of the country would 
also, of course, give their assistance. The London County 
Council had told him that they would not go on with the 
two chimneys which were now only partly erected, and he 
imagined that there would not be much more done with 
regard to the installation that existed. He held that it 
was desirable to discover what the effect of the existing 
installation really was. It was, he thought, necessary that 
that installation should be worked at its full power in order 
that they might discover what was the effect on the instru- 
ments at Greenwich. He thought the House would agree 
that before doing anything they were bound to discover 
whether by any rearrangement of the machinery the 
threatened damage could be averted—for he could not 
admit that up to the present moment it was more than a 
threat of damage. He undertook that every effort should 
be made to make the inquiry a thorough one, and one 
which should command everyone’s respect.” 


Incorporated Municipal Electrical Association’s 
Dinner.—The annual dinner of the Incorporated Municipal 
Electrical Association was held in the Wharncliffe Rooms of 
the Great Central Hotel on the 21st inst. The feature in 
the arrangement of the room was the grouping of those 
present into parties of elght round small tables, which made 


the function more enjoyable than is possible with the usual 


table plan. After the dinner, those present could move 
about freely from table to table. Mr. J. E, Edgeome, 
the president, was in the chair, and was supported by 
the council and a number of pioneers in electrical engineer- 


ing. Another good feature in the programme was the 


short toast list, which left ample time for songs and 
instrumental music to be interspersed between the speeches. 
After the loyal toast had been honoured, it fell to Mr. 
S. E, Fedden, the president-elect, to propose “ The Corpora- 
tion of London and the Surrounding Local Authorities.” 
He commended the hospitality which the city of London 
extended to guests from abroad. In the entertainment of 
these, international friendships were maintained in a way 
which was of great service to the country. The London 
County Council were also doing most excellent work, and 
his conclusion was that no city was better governed than 
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Greater London. The increase in expenditure of local 
government had been commented upon adversely, but he 
thought that the people derived more good from this 
expenditure than from many items in the Imperial disburse- 
ments, Alderman Bruce, of Sunderland, replied to the 
toast in the absence of the Mayor of Kingston. He was 
strongly in favour of the general policy of the London 
County Council and of municipal enterprise. He 
looked to the people to keep in their own hands the 
supply of such commodities as water, gas, and electrical 
energy. As regards the growth of local indebtedness, he 
pointed out that it must not be compared with the debts 
years ago, when the corporations had not assets as to-day 
to show for their expenditure. He looked for increased 
good for the whole community from the representation 
which the Labour Party were now securing. Alderman 
Bussey, of Poplar, also responded, and referred to the 
opposition which had been started last year against a 
company supplying electrical energy in bulk in Greater 
London. His Corporation were now supplying the West 
India Docks at ‘885d. per unit, and they expected to 
make considerable profit from the contract. He was 
strongly against even the London County Council taking 
away powers which the local authorities were exercising 
properly, The speech of the evening was that made by 
Sir Alex. B. W. Kennedy, who proposed ‘The Municlpal 
Electrical Association.” 
advice not only to the engineers, but also to corpora 
tions. The electrical business, in his opinion, could be 
made to go without lubrication from the rates. Success 
was greatly helped by meetings like the present, where 
successes and failures could be freely discussed between the 
members. He had found that the engineer who made a 
mystery of his work had, as a rule, nothing to give away. 
On the other hand, there was always something to learn 
from an engineer who, claiming no special credit, kept 
his undertaking up to date. He warned those in 
charge of central stations against too close a study 
of published tables of costs, and attempts to bring 
their costs down to figures which were due to special 
circumstances. Attempts to imitate these abnormally 
low figures might lead to increased expenditure in 
the future. Again, while the engineers controlled the 
expenses, it might well happen that a loss might occur due 
to the scale of charges being too low. In this committee 
men were not free from the desire to make records without 
considering whether the reduced charges were warranted by 
the special local conditions. For instance, while halfpenny 
tram fares were proved to be good in Glasgow, their introduc- 
tion had been disastrous in certain smaller towns. On the 
whole, it was a very small minority of the undertakings 
which were badly managed and about which so much 
comment was heard. He hoped that those present would 
see that there should be no cutting down of reserves, no 
juggling with the accounts, even between the lighting and 
tramway departments, and that as a result of their work 
they would keep the balance always on the right side. He 
proposed the health of the association. Mr. Edgcome 
replied, and thanked both the last speaker and those 
present for the kindly way in which the toast had been 
received. 


Magnetic Properties of Electrolytic Iron.—A 
preliminary report of an investigation to establish the 
relation between coercive force, permeability, hysteresis 
constants, etc, of electrolytic iron as affected by heat 
treatment was made by Dr. C. F. Bargess and Mr. A. H. 
Taylor at the annual convention of the American Institute 
of Electrical Engineers. The curve B in the accom- 
panying illustration shows several remarkable properties. 


I 
The iron is evidently very hard; 


He tendered some good-humoured - 


the coercive force is 
18 dynes and the retentivity 10,000. The field of 210 
dynes does not saturate the iron, although it carries the 
induction to the high value of 21,250. At the same time 
there is relatively little area added to the hysteresis loop 
by running the field so high. The test-ring was heated 
for several hours at a temperature of 200deg. C., and 
magnetic tests again made. These gave a curve almost 
identical with the first. The ring was then unwound, 
embedded in magnesium oxide, and heated for eight 
hours at 1,200deg. C. In this process a small portion 
was corroded on one side, necessitating the turning down 
of the ring, and hence a different choice of windings. 
The ring was found to be much softer than at first, 
and, on being tested with the step-by-step method, 
gave values for the magnetic induction 17 per cent. 
lower than those obtained by the method of reversals, 
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This difference was traced to magnetic 
and a modified ballistic method was devised to 
eliminate the error. The dotted curve was obtained 
by this method, and a comparison with the large 
eurve shows that a tremendous change had taken place 
with the heating at 1,200deg. C. The iron is now in the 
condition of a rather soft steel, with a coercive force of 
about 2'5 dynes, a retentivity of 12,500, and a large amount 
of magnetic viscosity in the steep parts of the curve. A 
second heating of the ring to over 1,200deg. C. produced 
no appreciable change in the magnetic properties. Another 
ring was prepared of electrolytic iron deposited from a 


viscosity, 


| solution maintained more nearly neutral than in the former 


case, the deposit being somewhat less hard and brittle, and 
the fracture showing a finer crystalline structure. Magnetic 
viscosity is usually found in rather soft steels of low 
coercive force, or even in many samples of soft iron. It 
was, therefore, a matter of surprise to find that the step- 
by-step method gave values of the maximum induction for 
this ring 6 per cent. lower than those obtained by 
the method of reversals, and by the modified ballistic 
method. This indicates a considerable amount of magnetig 
viscosity. 
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THE LONDON COUNTY COUNCIL GENERATING 


STATION AT GREENWICH. 
(Continued from page 874.) 


Before describing the boiler-house equipment in detail it 


will ba well to lock into the grouped design of the station, 


Nm. 


ae, 


Fic. 9.— The Boiler Room Firing Floor at the London County Council Greenwich Power Station. 


and to see how well this lends itself to minimising the 
chance of a shut down of supply due to failure of any 
single part. Thus in the half of the station now nearly 
completed there are four engines and generators, each of 
3,500 kw. normal capacity. Leaving the auxiliary sets to 


Fig, 10.—View of the Economisers. 


one side, it is a simple matter to split up the plant so that 
each of the main seta has its own boiler plant complete, 
with water-purification apparatus, feed pumps, economlserr, 
etc. In the same way in the opposite direction the current 
from each main generator can be easily confined to one- 
fourth of the switchgear, supplying one-fourth of the 


| with a total grate area of 60 square feet. 
are placed between the first and second banks of vertical 


feeders now leaving the station, In the usual way, 
however, the station as now equipped will be worked with 
the main generators in parallel and with the isolating 
valves which cut up the main steam-pipe open. 

Tbe boiler-house contains 24 Stirling water-tube boilers 
designed for a working pressure of 200lb. per square inch. 


They are of the Sirlirg Boiler Company's well-known 
five-drum type. Each boiler has a heating surface of 
3,650 square feet, and is fitted with two chain-grate stokers 
Saperheaters 


tubes, which are capable of superheating the steam 
150deg. F. As will be seen from Fig. 1, these boilers are 
set in pairs in two rows, with a wide firing floor between 
(Fig. 9). There is ample width for the withdrawal of two 
opposite chain-grate stokers at the same time for examina- 
tion or repairs. The pairs of boilers are set in groups of 
three, but each pair has its own economiser and main flue 
connections on the floor above. The groups so formed are 
each capable of supplying steam to one of the engine unis. 
The economisers have been manufactured and erected by 
Mesais E. Green and Sons, of Manchester. Fig. 10 shows 


| how the economisers 1 in under the sloping side of the 


coal bunkers. There are 320 tubes in each economiser, 
arranged ia two groups of 160 tubes, in sections 10 pipes 
wide. The provision of one economiser to each pair of 
boilers and the main flae arrangements facilitate any atten- 
tion required. The scrapers are driven through worm 
gearing by small three-phase motors. The total heating 
surface of the 12 economieera is 38400 square feet, and 
they are capable of heating 24,000 gallons of feed water per 
bour., 

In the basement of the boiler-honse are situated on the 
one side two feed-pump rooms, each containing three 
horizontal three-throw ram pumps by Mr. Joba Cochrane, 
of Glasgow. Each pump is driven by a series-wound 
Bruce Peebles motor of 35 h.p., and will deliver 8,000 
gallons of water against a pressure of 225]b. The motors 
are of the direct-current type, and are controlled by means 
of rheoatats in the main circuit. In addition, two supply 
voltages—viz., 125 and 550—are provided with a change- 
over switch, so that the pumps can be run ab a low speed 
with good efficiency. The 125-volt supply is taken from 
the auxiliary generators, while the 550-volt supply comes 
from the tramway sub-station adjoining the main building. 
One pump is ample to feed one group of six bollers, so that 
each feed-pump room serving two gcoupa contains one spare 

ump. | | 

On the other side of the boiler basement are situated 


bot-well tanks, from which the feed pumps take their  . 
supply. These are filled from the condensers’ discharge — 
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after the water has passed through MHarris-Anderson | diameter, in the outside pump-house. A water-softening 
purifiers. These are of the chemical type, and effectively | apparatus, also by Messrs. Harris-Anderson, is provided in 
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Fre. 12, —View of the Governing Gear for the Musgrave Engines. The Steam Separator is seen behind the Alternator. 


remove all particles of oil from the water. Make-up water | this connection, and the softened water is stored in a large 
ls obtained from an artesian well, 350ft, deep by 8}in. | tank overhead holding some 8,000 gallons. This type 
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of purifier for removing all traces of oil from condensed 
water is the same as is used in the West Ham electricity 
works, and described in our issue for April 15, 1904 
(E. E., vol. xxxlil, p. 597), As a precaution against any 
interruption to the boiler feed, a service from the public 
mains is also provided. The feed tanks are fitted with 
ballcocks on the supply pipes from the softened make-up 
water-tank. | 

As regards the supply of coal to the hoppers of the 
chain-grate stokers, this is given through vertical shoots 
from the self-trimming bunkers overhead. In these shoots, 
as shown in Fig. 9, there are measuring boxes holding 
4ewt. of coal. The lever discharging the filled box is con- 
nected to a counter, so that a record is kept of the amount 
of coal consumed under each boiler. The log sheet for 
the boiler-room will indicate the amount taken per shift, 
and will also show the number of hours each boiler is under 
steam. Extended totals will give the number of hours 
each boiler has been used since it was last cleaned. In this 
way, and by a record of the boilers undergoing cleaning, 
it will be easy for the chief engineer to see that the 
maintenance of the plant is not falling behind. 

The ateam-plpe arrangement is both simple and effective. 
In consequence, there has been no trouble whatever with 
joints leaking. Each palr of boilers are coupled together 
by bends (Fig. 11) into a commcn steam-plpe, leading 
directly to the main header in the engine-room. The steam- 
pipes from the further boilers are anchored at the centre, 
so that the expansion is taken up by the bends over the 
boilers in one direction and by the bends between the 
anchored points and the main header in the other direction. 
From this header branches are connected to the engine 
separator. There is a continuous fall in the plpes from 
the boiler stop valves to the engine separators, with the 
result that there is no place for the water to accumulate, 
and the separators suffice to drain the whole system. 
Isolation valves are provided in the main header so that it 
ean be sectionalised if needed. A special feature in the 
connections from the main header to each engine is that 
the separator is not bolted down, but is left a certain 
freedom to move both in the vertical and horizontal 
directions. One of these separators is shown in Fig. 12. 
Is is carried on a pedestal on balls, which allow of 
horizontal movement, while the cups in which the balls 
rest are supported on compression springs. The move- 
ment of the separator when steam is put on js considerable, 
and this shows how much the bends to the header and 
engine respectively have been relieved by the flexible 
supports described. The main header is anchored in the 
centre of each half of its length, and the two halves are 
connected by an expansion bend near the basa of the 
chimney, as shown in Fig. 11. The boiler-house pipes are 
supported by hangers in the usual way, but the main 
header is carried on roller bearings on brackets bolted to 
the steel framework of the building. A good feature is the 
valve gallery running the full length of main pipe, from 
which all the valves can easily be reached. 


. (To be continued. ) 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


The annual general meeting was held on Thursday, 


June 21, when the first business was the election of 
officers for 1907. Mr. S. E Fedden was unanimously 
elected president for the ensuing year, and Sheffield will 
be the place of meeting for the convention. Mr. C. D. 
Taite was re-elected vice-president, and Mr. H. Talbot, of 
Nottingham, was elected to fill the vacancy caused by Mr. 
Fedden moving up into the presidential chair. The 
remaining offices vacant were filled up by election as 
indicated by asterisks in the complete list below : 

Past-Presidents.—T. P. Wilmshurst, F. A. Newington, and 
J. E. Edgcome. 

Hon. Solicitor.—* Alderman G. Pearson. 

Hon. Treasurer.—*J. E. Edgcome. 

Hon, Secretary.—*H. Faraday Proctor. 


Council.—* Alderman Bruce, *Alderman Dowson, *Alderman : 
J. P. Smith, *Bailie Willock, *Councillor Sinclair, and Messrs. 
*W. Bates, *H. Boot, *J. K. Brydges, *J. Christie, *J. F. C. 
Snell, S. L. Pearce, C. E. C. Shawfield, G. Wilkinson, R. A. 
Chattock, A. A. Day, W. W. Lackie. 


The report for the past year was taken as read and 
adopted, but bhere was considerable discussion on certain 
items in the report. Thus it was announced that the 
standard carbon-filament lamp specification would be issued 
by the Engineering Standards Committee very shortly. 
The report of the council shows that their representatives, 
Messrs. Talte and Wilkinson, have devoted much time and 
attention to the subject. When issued, the specification 
will be sent to all members of the association. 

The work of the council in respect to the Government 
Supply of Electricity Bill seems likely to lose value, due to 
the Bill not being proceeded with this session. A resolu- 
tion was passed asking the Board of Trade to prevent the 
Bill being dropped. The chief debate was on the portion 
of the report dealing with Local Government Board loans, 
which reads : | 

At the last general meeting your council drew special atten- 
tion to the action of the Local Government Board in curtailing 
the periods allowed for the repayment of loans, and, in con- 


formity with the resolution relating to this matter passed ab 


such meeting, a deputation from the association, consisting of 
the members previously mentioned, waited upon the Law Com- 
mittee of the Association of Municipal Corporations with a 


view to securing their co-operation in approaching the Local 


Government Board on the subject. Subsequently your council 
was asked to place before the Association of Muncipal Corpora- 
tions in writing its reasons for asking that the equated period 
of 25 years usually granted should not be reduced. 

A schedule was thereupon prepared, setting forth the opinion 
of your council as to the periods which should be granted in 
respect of the various classes of work embraced in an electrical 
undertaking, together with a table showing the term of years 
which the council had reason to believe the Local Government 
Board is prepared to grant local authoritias for the repayment 
of loans for such work. 

The Association of Municipal Corporations, having given this 
their careful consideration, intimated that they did not at 
present feel justified in taking further steps. 

Under these circumstances your council decided to approach 
the President of the Local Government Board on the subject, 
and asked for an interview for that purpose, recelving a reply 


‘to the effect that the question did not appear to the President 


to be one which he could discuss with a deputation, but that a 
statement in writing would be considered. : 

This is not a satisfactory ending to the negotiations, and 
many examples of the effects of shortening the period of 
loans were quoted. The result in many cases was that 
extensions contemplated had to be either abandoned or 
eurtalled.. The general opinion seemed to be in favour 
of an equated period of 25 years for all loans. It was 
finally agreed that the council.should again approach the 
President of the Local Government Board asking him to 
receive a deputation on the subject. 

The articles of association were amended, the following 
changes being made: ` | 

The association's financial year will end on March 51 in each 

ear. ; - i ME 
Members of the council will take office immediately after the 
convention at which they are elected. Tr 

All ** ordinary members of the. council” (whether ** municipal 
representatives " or *' engineer. members ") will: hold office for 
two years—all other officers retireànnually. .  . | 

As regards the constitution of the council, that will consist 
of a president, a senior and a junior -vice-president, an hon. 
treasurer, hon. solicitor, hon. secretary, and 14 ordinary 
members of the council, eight being engineer members and six 
representatives of municipalities. No member of the associa- 
tion will be eligible for election as président;other than an 
engineer member who has previously served as a member of the 
council for two years, or for the office of a vice-president except 
an engineer member who has previously served as an ordinary 
member of the council. | | 


The council have decided to act independently of other 
associations affected by the refusal of the Local Govern- 
ment Board to sanction the payment by local authorities 
of the expenses incurred by delegates attending conven- 
tions. So far the efforts made to reverse such decisions 
have not been successful, but the matter is to be kept 
before the notice of all concerned. | 
: The studentship scheme for associates was approved, and 
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the details explained. The number of studentships offered 
will be proportionate to the number of associates connected 
with the association. The regulations and conditions 
governing the same read : | 


1. The council offers travelling studentships of the value of 
£10 each for competition among associates of the Incorporated 
Municipal Electrical Association in the proportion of one 
studentship to every 100 associates, or such other proportion as 
the council may from time to time determine. 

2. Competitors shall be persons whose names are on the roll 
of associates and who have paid their subscription for the 
current year. . 

ő. The studentships will be awarded annually for the best 
papers submitted before March 31 on an approved subject, the 
holder being required to undertake before Dec. 51 a tour of 
not less than one week’s duration for the purpose of visiting 
electricity and engineering works. . 

4, The successful candidates must within 14 days of the award 
notify the secretary of the date of the commencement of the 
tour and particulars of the proposed itinerary and the works 
which it is desired to visit. They will then receive a sum of £7 
and a travelling card of identification. 

5. A diary of the tour must be kept, which, together with a 
detailed descriptive report, must be sent to the secretary within 
a month of the completion of the tour. 

6. Subject to the council being satisfied from the evidence 
submitted that the holder has made proper use of his oppor- 
tunities, a further payment of £5 will be made. 

7. All papers, etc., submitted in connection with the com- 
petition become the property of the council. 

8. The studentship may only be held once by the same 
person. : 

9. The council reserves the right of withholding any or all 
of the awards at its discretion. | 

Suggested Subjects for the 1907 Competition.—Photometry ; 
the organisation and equipment of test-rooms ; localisation of 
faults on cable systems ; plant efficiency testa. 


The balance-sheet for the year ending Dec. 31, 1905, was 
adopted, and the meeting terminated with votes of thanks 
to the varlous officers for thelr services during the past 

ear. 

On Friday, June 22, the following paper was read in 
abstract :- 


Live-Steam-Heated Feed Water—Its Effect on 
the Output and Efficiency of Steam-Boilers 


BY G WILKINSON, CHIEF ELECTRICAL: ENGINEER, 
HARROGATE. 


In comparing modern electric generating works with similar 
works equipped 10 or 15 years ago, one of the most striking 
features in the former is the increase in output of the generat- 
ing units in the engine-room and their relative decrease in size. 
This contrast is especially emphasised when steam turbo-electric 
generators are compared with those driven by slow-speed 
reciprocating engines, and it is now common practice to install 
three or four times the amount of power in a given size of 
engine-room which was then possible. Again, in many of the 
early generating works smal! plants of, say, 25 kw. to 100 kw. 
were installed ; these soon became too small, and their places 
are now filled by units occupying practically the same floor area, 
but of greatly increased power. No such evolution and 
improvement has taken place in the boiler-house—probably in 
every case the same boilers are at work, doing practically the 
same duty and at approximately the same efficiency as they 
gave when first put to work. The consequence is that they are 
unable to supply süfficient steam for the larger generating units 
now installed in the engine-room—to supply this extra steam 
more boilers have had to be installed ; thus the boiler-house 
equipment becomes longer than the engine-room, and compli- 
cated and wasteful arrangements of steam-pipes ensue, which 
are expensive and undesirable. ` 

Most engineers realise the importance and safety of equipping 
their works with complete ‘‘ units” of power, each generating 
unit being served by its own condensing plant and steam-boiler 
or bank of boilers, and the ideal arrangement is obtained when 
these boilers and generating units are erected opposite each 
other immediately on each side of the dividing wall between 
the boiler and engine rooms. This arrangement allows the use 
of the shortest and most economical steam-pipe range, and 
provides a factor of safety and simplicity not otherwise obtain- 
able. This ‘‘complete unit system " has been upset in many of 
the early stations due to the introduction of more powerful 
generating units in the engine-room as before described, whilst 
in the modern power-houses, where large generating units are 
installed, one of two things usually happens ; either the **com- 
plete unit gystem " is sacrificed, and the boiler-house equipment 
occupies a greater length of space than the engine-room equip- 
ment, long steam-pipe ranges and complicated steam connec- 


tions being thereby rendered necessary ; or, the ‘‘ complete 


unit system” is adhered to, but owing to the extra space 
required by the boiler plant the generating units in the engine- 
room are placed at such wide centres as to cause waste of floor 
space, which means a long and costly engine-room, with incon- 
venience and difficulty in operating and controlling the generat- 
ing plant in same. Attempts to remedy this inequality in 
output per foot run between the electric steam generators and 
ihe boilers have been made both in Europe and in America, by 
installing a double row of boilers on one floor, or by building 
a double storeyed boiler-house on one side of the engine-room, 
or by building a number of boiler-houses ab right angles 
to the engine-room ; but all these arrangements entail heavy 
outlay both in capital and cost of operating, while the steam- 
pipe ranges become long and complicáted, entailing wastefal 
radiation losses, difficulties as to pipe expanslon and effective 
drainage. The remedy is to increase the size and steaming 
capacity of the boilers, so as to make the supply of steam per 
foot run in a single row of boilers equal to the demand per foot 
run of engine-room generators. If the above - mentioned 
improvements are to be realised, it is necessary to greatly 
increase the rate of transmission of heat from the hot furnace 
gases to the water within the boiler, then the size of furnace 
and rate of combustion can be increased without materially 
increasing the temperature of the waste gases passing to the 
chimney, and when called upon to meet sudden heavy loads 
the duty of the boiler can be further substantially and efficiently 
increased by using. supplementary oil, steam, and air jets on the 
top or at the back of the ordinary coal fire. Such a fierce and 
concentrated combustion taking place ina boiler farnace working 
under ordinary conditions would not only wastefully heat the 
gases passing to the chimney, but might also overheat and burn 
the boiler plates or tubes, with the risk of collapse. The writer 
is at present experimenting with supplementary oil jets as 
described, and hopes to obtain some interesting data relating 
thereto for publication atb a future date. 

In any steam-boiler the transmission of heat is most rapid 
through those portions of the heating surface on which 
evaporation is actually vaking place, and if the feed water 
on admission to the boiler be raised to the temperature of the 
steam in the boiler, then those portions of the heating surface 
which, under ordinary conditions, are occupied in raising 
the temperature of the admitted feed water towards the tem- 
perature of evaporation will then be occupied in producing 
actual evaporation, and thus a greater amount of heat per 
unit of heating surface will be transmitted from the fire 
to the water side of the heating surface in a given time, or 
to put ib in another way: to substantially increase the output 
of any boiler without decreasing its efficiency (but rather 
increasing it) it is necessary to raise the temperature of 
the feed water to the temperature of the steam within 
the boiler (or as near to it as possible) before passing such feed 
water into the water space of the boiler, and thus a larger pro- 
portion of the whole heating surface of the boiler is converted 
into actual evaporati: g surface. The temperature of all heating 
surfaces where evaporation is actually taking place is kept 
lower than the temperature of those surfaces which are occupied 
in ralsing the feed water to the temperature of evaporation ; 
due to this lower temperature the surfaces have greater heat- 
absorption power, and, therefore, more intense fires can be 
usefully employed without serious increase of temperatures in 
the gases passing to the chimney, and in this way the output 
of any boiler can be greatly increased. The theory in a third 
form is as follows : to turn water into steam, it must be first 
heated till it attains at the temperature of ebullition, and this 
elevation of temperature is sensible to the thermometer. This 
may be termed stage 1. Next, the water—viz., such portion of 
it as is lying adjacent to the heating surface—is immediately con- 
verted into steam by the instantaneous absorption of an amount 
of heat varying from about three to five times (according to the 
working pressure) the number of heat units absorbed in stage 1. 
If, therefore, the whole body of water in any boiler could be 
maintained at the temperature of evaporation, a maximum 
absorption of heat would take place on every portion of the 
heating surface, the water picking up the latent heat necessary 
for its conversion to steam at an extremely rapid rate, this 
action in turn producing such a rapid cooling of the boiler plates 
that a high rate of coal combustion would be required to make 
good the demand. ‘Thus, under these altered conditions, the 
limit to the capacity of any boiler becomes less a question of 
heating surface as at present, and more a question of the capacity 
of the furnace for consuming fuel. 


Herat TRANSMISSION THROUGH BOILER PLATES. 


A common impression prevails that it is dangerous to employ 
abnormally high temperatures, or to apply heat in too con- 
centrated a form to boiler furnaces, owing to the liability of the 
furnace plates or tubes to become overheated and seriously 
weakened, rendering the boiler unsafe to work. The researches 
of Blackynden, Durston, Hirsch, Witz, and Miss E. M. Bryant, 
B.Sc., amply prove that this idea is entirely without foundation, 
provided the heating surfaces. are kept clean and the internal 


surfaces free from scale and grease, and these are essential con- 
ditions of first importauce in any boilers designed for high duty. 
From his experiments Hirsch concluded that sound and clean 
plates in a boiler could not be overheated so long as water was 
being evaporated from them at rates up to 75lb. per square foot 
of surface per hour; and Miss Bryant, in her investigations 
on “The Thermal Condition of Iron, Steel, and Copper 
when acting as Boiler Plates," demonstrated that ab 50lb. per 
square foot evaporation a iin. plate has a temperature of 
ó08deg. F., and at 70lb. a temperature of 538 leg. F. 

Present practice with modern boilers reveals the astonishing 
fact that the average evaporation amounts to from 221b. to 71b., 
rarely more, and, say, exceptionally to 10lb. or 121b. of water 
per square foot of heating surface per hour. Until this rate is 
very much increased, boiler- house plant cannot be con- 
sidered as worthy to rank alongside present-day engine-room 
equipment. This important point is amplified later in the 
paper. A Lancashire boiler, 3Oft. long by 8ft. 6in. 
diameter, with 1,100 square feet of heating surface, is deemed 
to be doing excellent duty when producing 7,000lb. of steam 
per hour. In the published list by the Stirling Boiler Com- 
pany, the ‘‘rate of evaporation in pounds per hour, with 
good draught and fuel," is put at 4lb. of water evaporated 
per hour per square foot of heating surface, while a note 
at the bottom of the list says, ‘‘The evaporation can be 
increased 25 per cent. above the figures given.” Tests on 
Babeock and Wilcox boilers appearing in that company’s 
publication entitled **Steam," show the small evaporation of 
from under 1 5lb. to 4:06lb. per square foot of heating surface, 
the latter with a feed-water temperature of 190Jeg. F. from the 
economiser. Tae contemplation of these figures goes far to 
explain the abnormal siza of boiler-houses and the large numbers 
of boilers installed. The size of the boiler-house is especially 
emphasised in the case of the water-tube type of boiler, and to 
the author it appears desirable to dispense with, say, half the 
heating surface and secure double the evaporative efficiency on 
the half left; this would reduce the size of the boiler-house, 
bring the boilers into a single line parallel with the generator 
room, would substantially reduce upkeep and repairs, while the 
steam-pipes, valves, joints, and drainage losses would be 
brought within reasonable limits. A maximum evaporation 
equal to 42'9lb. and 44 71b. per square foot of heating surface 
per hour was obtained from the fire-box end of a locomotive 
boiler on the Great Northern Railway of France without 
danger or difficulty, but the evaporation in the fifth section 
. near the smoke-box varied between °72lb. and 4 761b., accord- 
ing to the force of the draught used. In experiments made on 
a *' Niclausse ” boiler the rates of evaporation on the tubes near 
the furnace when burning 60ib. of fuel per square foot of grate 
area reached a maximum of between Ó4lb. and 55lb. of water 
per square foot per hour, but the top or twelfth row of twelve 
evaporated a maximum of only 6lb. per square foot per hour. 
There are large numbers of water-tube bollers in use in power- 
houses which are giving a maximum average evaporation of less 
than 4:b. of water per square foot of heating surface, and it is 
obvious that they have too much heating surface. Much of the 
* tail end” is useless for steaming purposes, and it should be 
cut out, thereby reducing the cost of the boiler, saving valuable 
Space, and bringing the boiler down to reasonable dimensions 
comparable with the steam it produces. | 

It is high time engineers ceased to be satisfied with the 
boiler equipments offered them by manufacturers at the 
present time. The author is of opinion that maximum 
evaporations of from 10lb. to 201b. per square foot of heating 
surface per hour can be obtained in regular practice with suit- 
ably designed boilers and accessories, and, given the opportunity, 
a boiler-house equipment can be designed and put down which, 
with a single row of boilers, would supply steam to any British 
power-house existing to-day with a maximum evaporation of 
15lb. of steam per square foot of heating surface and with a 
total heat loss not exceeding 20 per cent. Too much attention 
cannot be given to the important matter of keeping the surfaces 
clean both on the fire and water sides of boilers; the latter is 
more difficult to keep free of dirt and scale, but every wise 
engineer will see that he has the best plant for softening, 
cleaning, and rendering the feed water fit for use in his boilers. 
If for no other reason, a live-steam feed heater in which the 
steam and water come into direct contact will justify its 
existence, because the increase of temperature in the water 
secured thereby separates the lime which is in solution in the 
cold water and causes it to crystallise in the form of sand in the 
apparatus, keeping it out of the boiler and preventing incrusta- 
tion upon the plates. The efficiency of the boiler heating 
surface is thus maintained, and the boiler is fed with pure 
water, which evaporates at a lower temperature than impure 
water. Such a feed heater should be provided with means for 
removing the air and other gases which are held in solution by 
the feed water. In this way any gases which may be generated 
by bad water will be eliminated, and the boiler saved from their 
destructive action upon the plates, also the removalof the air 


and gases leads to readier steam generation and an improve- . 


ment in the vacuum of surface-condensing plants. 
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RANGE OF TEMPERATURE IN BOILER WATER. 


Another important point which does not appear to receive 
the attention it merits is the large variation in the temperature 
of the water within steam-boilers. From data published in 
the report on ** Red-Hot Surface Crown Experiments” by the 
Manchester Steam Users’ Association in 1889, the difference in 
temperature between the top and bottom of the water in Lanca- 
shire and Galloway boilers carrying pressures varying from 


| 501b. to 80lb., after they had been working with others on the 


steam range for periods varying from half an hour to 15 hours, 
was found to be as follows : 


Boilers fed with cold water (a mean of on fiva boilers) ... 1131eg. F. 
Boilers fed with tepid water (a mean of on two boilers)... 106Jeg. F. 
Boilers fed with hot water from economisers (a mean of 

on three boilers) . ms. ener emm LOSdeg, F, 


As the temperatures of the feed water, strength of draught, 
intensity of the fires, and the conditions under which the 
boilers named above were worked are not stated, it would not 
be fair to draw minute comparisons between the results given, 
but the figures clearly show that the circulation of water with 
shell-type boilers is sluggish, and if heavy strain on the plates 
is to be avoided, very hot feed water should be used, aud a 
vigorous and positive circulation between the bottom and top 
water should be maintained. The difference in temperature 
between the top and bottom water in the 350ft. by 8ft. 6in. 
Lancashire boilers in the Harrogate works ranges between 
12deg. and 13deg., and the difference in temperature is likely 
to be further reduced. The author has no data as to the 
variation of temperatures in the water within water-tube 
boilers, but it probably shows a. wide range, especially in the 
numbers of boilers which are working without economisers or 
steam feed-water heaters. According to some writers the 
circulation within water-tube boilers is so rapid, due to the 
furnaces being at the bottom of the tall structures, that the hot 
water from the steaming area is carried over to the cooler down- 
takes at the back, and thus the difference in temperature 
between the gases outside the downtake tubes and the steam- 
heated water within is so small that the transmission of heat 
through the tubes is practically of no value in helping the 
boiler to produce steam. 

Some engineers consider the back banks of tubes in their 
large boilers as feed-water heaters, but if they are to be 
utilised for this purpose, then the steam temperature water 
from the furnace end of the boiler should not be allowed to 
circulate through them, as such steam temperature water dis- 
places the cooler water and drives it forward to the front end, 
thus reducing the temperature towards the front end and 
reducing the active steam-producing area within the boiler. 
To use the back end of any boiler for the purpose of heating 
feed water is to be condemned, as the tubes are often bad con- 
ductors of heat, due to the dirt and soot upon them, and better 
efficiency would be obtained by cutting out the back part of the 
boiler, letting the gases away at a higher temperature and 
utilising the waste heat in an economiser which has self-cleaning 
and efficient heating surfaces, and in which the range of tem- 
perature between the gases and the feed water is greater than 
in the case of the back end of a water-tube boiler, where the 
feed water is immediately raised in temperature by the hot 
water circulating from the active steaming end of the boiler. 
Mr. Patchell, in his description of the Charing Cross Company’s 
works at Bow read before the Institution of Electrical Eangi- 
neers, said : ** The question of economisers was considered, but 
it was decided that, except at top load, the large heating surface 
available in the boilers would render the necessity for an econo- 
miser doubtful." This is a view with which the writer cannot 
agree; in his opinion, the heating of water to steam tempera- 
ture and the production of steam are two distinct and separate 
operations each of which should be provided for separately if 
high duty, economy of space, and efficient working are to be fully 
realised. Another improvement which the writer expects to 


.gee in water-tube boilers is the raising of the furnaces nearer 


the surface of the water, the hot gases being carried down 

and through the banks of tubes or flues located below. 

For reasons which are embodied in this paper it will be clear 

that if steam-boilers are to give continuous high duty, the 

whole of the water within them must be maintained at high - 
temperatures, and the nearer the maximum temperature 

approaches that of the steam the greater will be the output 

of any boiler. 


METHODS or HEATING FEED Water To APPROXIMATELY STEAM 
TEMPERATURE. 


In order to approach this ideal condition of affairs it is 
necessary to employ some special method of heating the boiler 
feed water to steam temperature. One practical method of 
doing this is found in the well-known Druitt Halpin thermal 
In commenting on thermal storage at the discussion 
of Messrs. Booth and Kershaw’s paper on ‘‘ Fuel Economy in 
Steam Power Plants,” read before the Institution of Electrical 
Engineers in 1905, Colonel Crompton said: ‘‘ The next point 
I want to touch upon is that great puzzle to us all, thermal 
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storage. I only wish to say, as a user of thermal storage, ; 


that it has come to stay. It is going to be one of the 
greatesb advantages that electrical engineers who have 
a peak load have introduced into their stations. Not 
only does it greatly reduce the quantity of boiler plant 
required, but it also produces economy of a kind which is 
altogether inexplicable at the present time. Ib is probably due 
to causes which have hitherto escaped the attention of physicists. 
In my discussion with Mr. Halpin as to the remarkable increase 
of boiler output which we undoubtedly obtain from the use of 
thermal storage, we have not yet been able to say with any 
certainty how it is that when we add storage reservoirs to a 
boiler, and draw from them at the time of heavy load, the 
increase in boiler output is not confined to the 25 per cent. that 
we would be led to expect by calculation, but we get sometimes 
an output of at least 150 per cent. for two hours in excess of the 
maximum output which we obtain from the same boilers if the 
feed water enters the boiler direct from the economiser at about 
250deg. F. I cannot, therefore, pretend to tell you the cause of 
this remarkable phenomenon, but there is no doubt it exists. 
Many tests have been made, the measurements repeated so 
many times, that there can be no possible doubt that the 
thermal storage is a proved fact, and is certain to be a great 
benefit to power-station engineers where a peak load has to be 
dealt with. I therefore do not agree with the authors that before 
we use thermal storage we must wait until we have discovered the 
cause of the phenomena. It is sufficient to us engineers that we 
have proved the useful effect, and this ought to be sufficient 
for us. But, in addition to the increased output, the effect 
of thermal storage in increasing the boiler economy of a 
station is very remarkable. One power station that I am con- 
nected with, which had previously obtained very good boiler 
economy, has had this increased nearly 25 per cent. since 
thermal storage has been added. The cause of this increase in 
economy is not so inexplicable as the increase of output, as we 
can evidently account for part of it by the fact that since we 
added thermal storage we are able to utilise many of the heat 
units wasted in the brickwork of our furnaces.” 

The boilers referred to in the above remarks are the Babcock 
boilers, fitted with thermal storage vessels, at the Wood-lane 
works of the Kensington and Notting Hill Electric Lighting 
Company, the details of which are as follows: Each boiler con- 
tains 5,654 square feet heating surface, 65 square fcet of grate 
area, and carries a thermal storage vessel holding 21,000 ga\ions 
of hot feed, which we will assume is at the full temperature of 
‘the steam, though it is probably considerably less. The steam 
pressure is 200lb. per square inch. The normal duty of each 
boiler is rated at 12,0001b. per hour, and this normal output 
-can be raised to 50,0001b. for one hour when using the hot feed, 
and this is considered an extraordinary performance. Examining 
these figures in detail, however, we find nothing extraordinary 
has been achieved, and results equal to the emergency output 
should be obtainable without the aid of thermal storage. At 
normal output the evaporation averages only 5'28lb. of steam 
per hour per square foot of heating surface, or 190lb. of steam 
per hour. per square foot of grate area. Compared with these 
results, the Harrogate boiler gives at normal duty—viz., con- 
suming 24lb. of fuel per square foot of grate area per hour—an 
average evaporation of 5°98lb. of steam per hour per square 
foot of heating surface, or 205lb. of steam per hour per square 
foot of grate area. 

Taking now the emergency duty of 50,000lb. available for 
one howr only, we find that the hot water in the thermal 
storage vessel, assuming its temperature to be equal to that 
of the steam, gives to the boiler in heat units during the hour 
the equivalent of 6,9001b. of steam at 200lb. pressure. This 
leaves 25,2001lb. of steam for the hour as the work of the boiler, 
which equals an average evaporation of only 6'34lb. of steam 
per square foot of heating surface, or 568lb. per square foot of 
grate area per hour, and assuming 6'5lb. of steam evaporated 
per pound of coal, the combustion of fuel per hour per square 
foot of grate area equals 56'7lb. Again, comparing the 
Harrogate boiler without steam-heated feed water, we obtain 
on high duty—after making a deduction due to heat from 
the economiser—an average evaporation of 10lb. per square 
foot of heating surface, or d97ib. per square foot of grate 
area, and with a consumption of 6ő'4lb. of fuel per square 
foot of grate area per hour. With steam-heated feed water 
the Harrogate results would be higher, and the already 
higher figures would thereby be considerably increased. A 
disadvantage with the hot feed system of Mr. Halpin’s is 
that only a certain amount of hot feed is available, and when 
this supply is exhausted the boilers drop down to their normal 
steaming power, and the process of preparing and storing hot 
feed water must commence again. A continuous method of 
securing steam temperature feed water is to be preferred to a 
Spasmodic one, especially in works occupied in carrying con- 
tinuous heavy loads. 

Since commencing to write this paper the author came across 
a very interesting paper read before the Belfast Mechanical and 
Engineering Association in 1902 on ‘‘ Live Steam Feed Water 
Heating," by Mr. A. W. Hamilton, in which it is shown that 
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exhaust steam heaters and other feed-water heaters, such as 
Green's economisers, always save more fuel than can be 
accounted for by the heat units which they return to the boiler 
in the feed water, and Mr. Hamilton quotes several carefully- 
made tests on economisers showing 4, 4'3, 5'7, and 4°6 
per cent. saving respectively over and above the actual 
theoretical saving. In this paper attention is drawn to 
the results obtained by the late Sir W. Anderson as far back as 
1872 concerning experiments carried out with steam-jacketed 
pans. He found that the quantity of heat passed through the 
metal per square foot per degree per hour was 260 units when 
heating water, but that the number of units was 606 after the 
water began to evaporate, showing a greatly accelerated passage 
of heat when evaporating ; 24 times as much, indeed, as when 
only heating. In another experiment, while heating the water 
to the boiling point, the heat transmitted per square foot per 
degree per hour was 368 units, but after evaporation began the 
heat transmitted was 660 units. Here the passage of heat for 
evaporating water was 1:8 times as much as in heating without 
evaporation. The late Sir Frederick Bramwell made similar 
experiments with a jacketed copper pan with steam successively 
of 5lb., 10Ib., 15lb. and 30lb. pressure, raising the water in 
temperature from 58deg. to 212deg. and evaporating it. In 
the first experiment he found that the rate of transmission 
of heat per square foot per degree per hour was 162 units, 
while the water was being heated up to 200deg. ; whilst in 
heating from 200deg. to 212deg. the rate advanced to 327 units, 
and when ebullition commenced the rate increased to 427 units. 
Itis thus proved that the hotter the water in the boller the 
greater is the amount of heat which passes through the boiler 
plate per unit of superficial area, the measure of relative 
efficiency being the gain in temperature of the water when not 
steaming and the water evaporated when steaming. The 
increased heating power when steaming represented a gain of 
over 160 per cent. over the heat transmission to water at a less 
temperature than 200deg., and over 30 per cent. over the heat 
transmissiou to water at a temperature between 200deg. and 
212deg. The quantity of the draught of steam froma boiler 
has also an important effect upon the rate of transmis- 
sion, whatever the kind of feed may be, as it is the act 
of evaporation which produces a more or less rapid rate, 
and the lowering of the pressure (or maintenance of a 
pressure) by draught produces the condition of ebullition. 
After explaining in a clear and  consistenb manner the 
remarkable gain in economy and output due to heating feed | 
water with live steam, Mr. Hamilton sets out his corclusions 
as follows : (1) live-steam heaters do save fuel, and economisers 
Show a greater saving than has been accounted for; (2) evapo- 
rating water absorbs heat more rapidly than water which is 
being only heated ; (3) the rate at which heat passes through 
a plate depends upon the difference of temperature on the two 
sides of the plate ; (4) evaporation always cools the surface upon 
which it takes place. 

The live-steam feed- water heater advocated by Mr. 
Hamilton consists of a number of perforated trays inserted 
in the steam space within the boiler, the feed water is con- 
veyed up the centre stem and drips through the holes 
from tray to tray until finally it reaches the water - level, 
and during its transit through the steam space it picks 
up a considerable amount of heat from the steam. This heater, 
which is an undoubted improvement on former types of live- 
steam heaters of the Berryman type, suffers from the serious 
disadvantage of having no provision for de-aeration of the feed 
water, and all the gases occluded are introduced into the boiler. 
These gases have a detrimental effect on the boiler plates, and 
experiment has also proved that they prevent in some curious 
manner the steam from getting freely at the water during its 
transit ; the gases appear to cling round the drops of water 
and more or less insulate them from the steam. This is 
proved by the fact that if water is de-aerated it will pick 
up the heat from the steam more freely than it does if 
the de-aeration cocks are closed, and to get full benefit of 
the steam heat, effective de-aeration must be first secured. 
Also Mr. Hamilton's heater does not provide for the removal 
from the boiler of the sulphates and other salts thrown down 
during the heating process. The removal of these is of the 
greatest importance if boilers are to be worked on high duty. 
Another and more recent method of increasing the temperature 
of the feed water to approximately that of the steam is by 
means of an ingenious and simple feed-water heater made by 
Messrs. Dales and Braithwaite, engineers, of London, and the 
author's experiments with this apparatus in the Harrogate elec- 
tricity works appear to confirm the theories propounded in the 
earlier portion of this paper. 


Mr. Datzs’s EARLY EXPERIMENTAL WORK. 


Before describing the author’s experimental work and setting 
out the results, a short description of Mr. Dales’s early experi- 
mental work which led to the development of this feed-water 
heater may be interesting. Mr. Dales set out to find the amount 
of the difference in the rate of heat transmission to which 
reference has been made, through surfaces exposed to the 
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absorbing action of water (1) before it reaches the boiling 
point, and (2) after that point has been passed, looking for 
a minimum commercial difference rather than for any minute 
effects of scientific interest. In this he provided a good spring 
balance, on which was placed a small ordinary Bunsen flame 
gas stove, and over this a suitable water-heating vessel was 
fixed and equipped with a reliable thermometer. The water 
vessel was covered to prevent evaporation below boiling point 
at atmospheric pressure. A definite weight of water, say 4lb., 
was placed in the vessel and the temperature of the water was 
raised by the gas stove to 100deg. F. From this temperature 
the time of an increase to 200deg. F. was carefully noted. This 
signified the transmission of a definite number of units of heat 


" . from the Bunsen flame to the water within a definite time. 


Then the thermometer, vessel cover, etc., having been removed, 
. the weight shown on the balance dial was carefully noted, 
and the water after reaching the boiling temperature was 
‘allowed to evaporate during the same period of time as in the 
‘former test. The weight of water lost by evaporation in 
the time again denoted the units of heat absorbed in that 
period. Careful adjustment of the gas flames was made 
so that they should produce uniform boiling all over the 


' . bottom of the vessel to which the heat was applied ; also 


precautions were taken to secure uniformity in the supply of 
heat by retaining a regular gas pressure. The experiments 
were repeated many times in each of many different sets of 
conditions. Mr. Dales found that the rate of heat trans- 
mission to the water after ebullition had commenced was 
20 per cent. greater per unit of time than the transmission 
during the time occupied in raising the temperature from 
LOOdeg. to 200deg. F., and that this difference in the rate of 
transmission under the two conditions of non-evaporative and 
evaporative heating was the minimum which he could bring about. 


Tt is wel known in a general way that almost all the 
evaporation in a boiler takes place in the region of the 
firebox, and in a comparatively small area, as the hottest 
part of the heating surface fixes the temperature, and con- 
sequent pressure, of the steam (excepting so far as thls is 
influenced by the draught of steam from the boiler) while the 
pressure fixes the boiling point. It will thus be evident that 
the pressure prevents evaporation in all parts of the boiler where 
the temperature is at all under the boiling point due to the 
pressure, and so long as the feed temperature is under the 
boiling temperature, the boiling area will be less than the total 
heating surface. This restriction of boiling area will exist to 
‘a greater or less extent, dependent on the difference in tempera- 
ture of the feed water and the temperature of the steam. If 
all the water which is in contact with all the heating surface 
in any boiler could have a temperature which is equal to 
the boiling temperature, and if such heating surface is 
exposed to a higher temperature than the boiling temperature, 
ebullition must take place all over the heating surface, the 
rate of ebullition being in proportion to the different rates 
according to the supply of heat on such surfaces, and the 
maximum efficiency producible for the supply of heat will 
be the result. The extent of the boiling area depends 
on the temperature of the feed, and to a lesser extent upon 
the distribution of the heat, assuming a constant draught of 
steam. Following on this, it is evident that the maximum 
general rate of transmission of heat through the heating 
surface can only be attained by full temperature feed, which 
produces a maximum boiling area, which again has a maximum 
efficiency. It follows from the foregoing that in all cases where 
the feed water of a boiler is injected at any lower temperature 
than the steam the actual boiling area will be less than the total 
heating surface, as the water must be in some parts at a lower 
temperature than the steam, in spite of the continual absorption 
of the heat from the flues or furnace, and that the whole ques- 
tion of area of evaporation depends upon the temperature of the 
feed. The injection water if of a lower temperature than the 
steam, and if constantly fed, keeps down the temperature 
of almost the whole of the water of the boiler below that 
of the hottest part, a graduation of temperature existing 
according to the supply of heat to the different parts of the 
boiler. If the fire be forced, while at the same time the tem- 
perature of the water differs in parts of the boiler, the heat will 
only be absorbed at a relatively increased rate, temperature for 
temperature, in the boiling area. The boiling area in such a 
ease would be extended, as also it would be by an increase of 
the temperature of the feed, but the boiling area could only be 
equal to the whole of the heating surface if the water could be 
fed to all parts of the boiler at the full temperature due to the 
steam pressure. It is assumed that the higher efficiency of 
evaporative as compared with non-evaporative heating surface 
has been fully established, and in that case it is, therefore, 
clear that any temperature of feed has its corresponding boiling 
area of heating surface, all of which has a minimum greater 
efficiency than non-boiling area of at least 20 per cent. d 

The objective, then, of boiler arrangements and feed is 
. an absolute maximum of boiling area of heating surface. 
"Several experiments have shown that the rate of transmission of 


- heat through the heating surface of boiling area increases largely 


as the draught of steam increased, and does nob greatly depend 
upon increased temperature of the furnace, though, of course, 
the maintenance of the temperature of the furnace by àn 
increased rate of combustion corresponding to the increased 
draught on the steam is necessary. Speculations: on the nature 
of the act of evaporation which are put forward by Mr. Dales 
may not be out of place at this point. Taking the heat required 
for evaporation from a quantitative point of view, and assuming 
1001b. pressure absolute as a basis of argument, the total heat of 
the water from the absolute zero at the point of evaporation is 
686 units per pound, whilst the instant after the total heat is 1,568 
units per pound. Hach atom of water which passes to vapour absorbs 
additional heat to 2:29 times the quantity which it contained 
whilst in a liquid condition. This absorption takes place with 
the rapidity of an explosive action, which readily explains the 
cause of the increased efficiency of boiling surface ; and whether 
the extra heat is absorbed from surrounding superheated 
particles of water or from the plate of the heating surface, 
the sudden convection must lower the temperature of 
either one or the other source of heat. The resistance 
of the plate to the rate of transmission which either the 
water or steam is capable of producing is relatively small, 
and almost a negligible quantity. Following the previous 
argument, gentle boiling may be defined as a condition of 
the water where the process of evaporation is taking place 
ab sparse intervals over the heating surface, while more or 
less violent ebullition is a condition in which the intervals 
between the vaporised atoms of water are closer; and if - 
this speculation has a sound basis it is evident that the rate 
of transmission depends on the maintenance of the supply 
of heat on the one side and the draught of steam on the 
other, rather than upon any considerable increase or decrease 
in the difference of temperature between the source of 
heat and the evaporating water. That this is likely to be 
is so easily demonstrated by boiling water on a gas stove, 
from which the]flame is at all times of about the same tem- 
perature. If it is desired to increase’ the evaporation it 
is necessary to burn more gas, the temperature of the flame 
being about the same in both cases. A suitable conclusion 
to this line of argument may be, that from. boiling surface 
a quantity of steam can be obtained which is approxi- 
mately proportioned to the quantity of coal consumed, and 
that this phenomenon is within limits practically independent 
of time. The limit of rate of evaporation evidently depends 
upon the possibility of maintaining a sufficient supply of heat 
to produce a condition of evaporation or boiling at the heating 
surface corresponding to the draught of steam, and it would 
appear that the provision of any considerable amount of heat- 
ing surface over and above such as can be supplied by the 
furnace, with the necessary quantity of heat to produce boiling 
at the pressure, is largely futile and useless, and that a 
very plain and simple boiler when ;supplied with hot feed 
can reach the maximum of efficiency. What this maximum 
efficiency is depends, of course, on the temperature of 
the waste gases of the chimney and the weight of air 
per pound of coal consumed. Without useless tedium of 
illustration, perhaps the most authoritative figures may be 
quoted. An average sample of coal burnt with the theoretical 
minimum quantity of air produces 18°9 per cent. of CO,, and as 
other products are of negligible quantity, this may be taken as 
the highest standard. The most extreme percentage of CO, 
which has occurred in practice to the knowledge of the writer 
is 16. This would give an excess of air over the absolute 
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minimum weight of air per pound of coal is about 12lb., 
12x1:18-14-17lb. of air per pound of coal. The total weights 
of the product of combustion per pound of coal.burnt would 
in this case be 15'l7lb., and if the products entered the 
chimney at 400deg. F., with a specific heat of.'2956,'à ‘waste 
would occur at 400deg.—say 50deg. temperature of: atmosphere 
= 350deg. x '2586 = about 84 units per pound of products, 
which at 15'17lb. per pound of coal=1,275 units (about) per 
pound. Taking 14,200 units of heat developed per pound 
of coal, the available heat in this. case is about 90 per cent. 
of the total value of the coal, and deducting 7 per cent. for 
radiation, the remainder, or 83 per cent., would be the total 
efficiency of the boiler and economiser (192 pipes, Green's). 
This case, however, is very extraordinary, and was provided 
with mechanical induced draught, the rate of combustion: being 
about 18lb. per square foot of grate area. The pressure in the 
boiler was also low, about 601b. | T ; 

There are few cases in practice where less than 17lb. of air is 
used per pound of coal, and this would give 18lb. of products of 
combustion, which at, say, 400deg. F. —50deg. F. =550deg. F. 
terminal temperature, would have again 84 units per pound 
waste heat to the chimney, and at 18lb. of products would carry 
off 1,512 units per pound of coal burnt. The available heat, 
therefore, ab an ordinary maximum would be 14,200 -1,512 per 
pound of coal, or 89°35 per cent., which after deducting an 
allowance of 7 per cent. for radiation(which is perhaps rather low), 
the maximum efficiency in an unusual case of low: air supply, 


theoretical minimum of Ae = and as the theoretical 
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would be 82:25 per cent. It should be observed that no allow- 
ance in this reckoning is made for infiltration of air to the flues, 
as regards the 400deg. F. terminal temperature of the products 
of combustion, and as this is usually great, the terminal 
temperature would not be much over 250deg. F., this being as 
little as will give any sort of practical chimney draught even 
where it is induced by mechanical means. In the case of the 
boiler of plain Lancashire type ab the Harrogate electricity 
works, with. which the tests appended to this paper were made, 
a set of comparative trials were made for ascertaining the 
extra efficiency of very high temperature feed as against the 
high temperature feed of a three-set economiser of Green's 
type containing 288 pipes. The temperature of the very high 
temperature feed was only 10deg. F. below the steam tempera- 
ture, and was made by the Dales and Braithwaite’s live 
steam feed-water heater shown in Fig. 1. The tempera- 
ture of the economiser feed supplied to the heater was 
265deg. F.—already very high—and 218deg. F. above the 
cold water, which was 47deg. F. The steam temperature 
was 358deg. F., so that the heater had to supply 93deg. F. 
to steam temperature, and actually did contribute 83leg. F. 
The general conditions were reproduced. as exactly as possible 
for the comparative test with the economiser only, and the net 
resulb was over 7 per cent, in favour of the live-steam feed 
heater. With so little margin fcr improvement as existed in 
the efficiency of ‘the boiler and economiser, the above result is 
. remarkable, and, as the table of tests appended show, this live- 
steam-heated feed reached the maximum efficiency attainable 
under the conditions, the terminal temperature at the chimney 
bottom being lowered by infiltration of air to the fluer, and the 
chimney draught was low, being an average of about '475in. of 
water. With greater differences between the economiser feed 
and the steam temperature, correspondinely greater improve- 
ment would naturally follow the use of full temperature feed. 
The particulars of these trials, which were made at normal rates 
of combustion for Lancashire boilers—namely, 22 147lb. and 
24'271b. of coal burnt on the square foot of grate area per hour— 
are stated below : 


1, Economiser and Live Steam- Heated Feed. 
Oslorific value of coal, 14 200 B. Th. U. per pound. 
Rate of combustion per foot super grate per heur, 221 471b. 
Steam pressure, 1501b, absolute temperature, 558deg, F. 
Kconomiser feed to heater, 265deg. F, 
Heater feed to boiler, 348deg. F. | 


Per cent, 


Efficiency of boiler and economiser from water at 47deg. F. 76'd 
Efficiency of superheater cce oi oos o me ous Mme 80 
Radiation taken 235..........- esee shui: Lu 


Q2lb, of air at 5Odeg. F. per pound of coal = 23lb. of 
products at 400deg. F,--50deg. F, (atmosphere) = d50deg. 
F, above atmosphere  ......... 
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Total heab of fuel. (ciaveiee temer rer ietverken UU U 
2, Econonviser-Heated Feed Only. 
Oalorific value of fuel, 14,200 D. Th. U, per pound. 
Rate of combustion per foot super grate per hour, 24'271b, 
Steam pressure, 150lb. absolute temperature, 58deg. F. 
Kiconomiser feed, 254deg. F, 


Efficiency of boiler and economiser from water at 56deg. F... 69'844 
Efficiency of superheater .—... nos men > es emi ome o ois oos os emm OC 
Radiation taken at „esses ema aee excite mas oms e s mt mamn © mmt o o o te mt eea 70 
22lb, of air t» 1lb. coal ; 231b, products at 571deg. F. terminal 

femrera turo qusecsimeeise botbece a aa ma. Md QUU 
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Total heat of fael werscccerserscccmscctsesscesersessessersesseeeee 100°000 


In the terminal temperatures given no allowance for infiltra- 
tion is made; the quantity of gas leaving the boiler is calculated 
from the CO,, which was about 10deg. per cent. The actual 
terminal temperatures were much lower than shown by the 
figures, Periodically during the highest rate combustion tests 
a curious phenomenon was observed. The flues and econo- 
misers became ful] of burning gas at a red heat, which being 
generally distributed gave a periodical increase in the efficiency 
of the plant. Over 1,200deg. F. were registered at the econo- 
miser after the three runs of the boiler flues had been traversed. 
This is very remarkable. . 

Concluding this section of the paper, the author ventures to 
say that hot gas more generally distributing the heat than is 
the case with fires immediately surrounded by water heating 
surface, would conduce to the efficiency of boilers generally, 
and, with a view to test this important point, he is fitting the 
furnaces of a Lancashire boiler with firebrick lining and special 
. adr inlet provisions for utilising high-rate combustion in this 
manner. The rate of combustion is limited by the temperature 
of the furnace, and only firebrick lining can raise this to the 
necessary point for the rapid rates of combustion which are 
required. The construction of the feed-water heater is shown 
in Fig. 1, which almost explains itself. The water is fed from 
pump or injector to Spray valves in the upper part of the 
apparatus, which forms a steam chamber in direct open com- 
munication with the boiler stéam at full pressure. Steam free of 
air or gas is maintained by constant slight blowing at the lower 
or heavy gas or alr valve and also at the light gas-valve in the 
upper part of the steam chambers. Air is, of course, about double 


ENGINEER, JUNE 29, 1906 


the weight of steam of any given pressure, and ib settles to the 
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lower part of the steam chamber to te eliminated by the air- 
valve, while lighter gases than steam sometimes generated 
from bad water, and often very troublesome iu condensers, are 
eliminated from the upper valve. Without this arrangement 
the air and gases would accumulate, and both spoil the con- 
ductivity of the steam for heating and exclude the steam from 
the vessel by displacement. The water-gauges indicate the 
level of the water in the heater for comparison with that in 
the boiler. The heated water overflows by gravity to the 
boiler from the top of the deposit vessel, and the separated 
incrusting matter is eliminated at the blow-off cock at the 
bottom. | 
EXPERIMENTAL INVESTIGATIONS. 

The boiler on which the experiments were made is as follows: 
30ft. hy 8ft. 6in. diameter Lancashire boiler with flues, 5ft. 5in. 
diameter made with Adamson’s rings and heating surface, 1,100 
square feet, no smike or water tubes. The grates are õit. din. 
by 5ft., 34ft. superficial area, and the boiler carries a working 
pressure of 130lb. per square inch, and is fitted with White- 
head furnaces, slightly forced draughts being produced by 
steam jets blowing into the metal boxes beneath the firebars. 
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The steam feed heater is located between the boiler under test 
and the next adjoining. Connections are made so that hot feed 
water from the economiser or a cold feed may be supplied to 
the steam heater. The boiler may also be fed through other 
check feed valves by hot or cold feed direct, independent of the 
steam feed heater. The water supplied to the boiler was 
measured in two tanks of known capacity, constructed specially 
for these and other like tests, one tank being filled while the 
other tank is discharging to the boiler feed receiver below. By 
this means was obtained an accurate record of the water used, 
and the same was checked by a water-meter which agreed 
within 1 per cent. The water was fed to the boiler by a Weir 
steam pump, and later by a three-throw electrically-driven feed 
pump, and through a Green's economiser containing 288 tubes 
in the case of the experiments on hot feed, The temperatures 
of the water were taken by standardised thermometers, and the 
flue gases by standardised pyrometers. Many of the latter, 
however, proved so unreliable and variable that the readings 
are not given. The coal used was carefully weighed, and its 
calorific value determined by a Thompson’s calorimeter. The 
flue gases were slowly and continuously drawn off into receivers 
and tested from time to time by D’Orsat apparatus. The 
furnace gases pass through a flue dipping beneath the boiler- 
house floor and discharge into a 120ft. stack, 7ft. diameter, at 
the back of the works ; the suction in the various flues and the 
chimney bottom was taken by means of Admiralty pattern “U ” 
water gauges. The analysis of the fuel used in firing the boiler 
is as follows : | 


Tests made on Sample after drying. 


Moisture, Asb, Coke, Volatile matter, 
per cent, per cent, per cent. per cent, per cent, 
$42 .... 635 .... 6590 .... 310 


. o t^ 9 mee 59 ‘65 
Calorife value, 14 243 B. Th.U. 


-BOILER TESTS. 
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Ux 
Test Suarper 


Low Duty , Ub N Low Duty| Medium 
Ee Cold Watar| LOW Duty | Medium |Cold Water! Düty Cold 
CE rSn Low Duty Feed Cold Water] Duty Cold Feed Water Feed 


— ft Cold Water! thrdh Feed Water Feed! through | through 
m Feed. fonek through | through |Bconomiser|Economiset 
r uad s Féed |©sonomiser|Econamiser| and Steam | and Steam 
o ta UTR sss Heater. only. only. Feed Feed 
NM Slee Pres F , Heater. Heater. 


tnt = Nig eee ve a s 1 4 : ` 
1. Date of Test -> -~ - | April 9, | April iP May 1st|May 8th |Apr. 24th|May 11th 


sal 1906 '| 1906 1906 1906, 1906 21906 
‘3. Duration of Test - - | 5 hours | 4 hours | 3 hours |38 hours| 4] hours;1545 hour: 
3 Coal Consumption in lbs. , 13,396 lbs. 3,200 2,400 ' 3,570 3,200 1,700 
b 
4. Average Coal burnt per 
`- hour in Ibs. - -| 679 . 800 800 1,004 752 4929 _ 
5. Average Weight of Coal 
per hour per square foot ; 
of grate area in lbs. - 20 n 33°5 243553 29°53 22 147 27 3 
6 Calorific value of 1 Ib. | 
Coalin BTU, - - | 14,200 | 14,200 | 14,200 | 14,200 | 14,200’ | 14,200 
7. Total Water evaporated 
, in Ibs. . . -| 25,710 | 26,040 | 20,250 | 25,000 | 29,500 |14,500 
8. Water evaporated per 
hour in lbs. : . 5,142 | 6,510 6,7 50 7,201 5,950 7:950 
9. Water evaporated per 5 
hour per;(Square foot | 
heating surface in tbs. - 4°67 5:92 6°13 6:54 6:32 7°23 
io. Water evaporated per lb. | 
of Coal in Ibs. . - 7:57 £136 8:432 717 9:218 8°56 
tt Equivalent evaporation 1 
from and at,212? Fahr. 
including superheat in 
i lbs. 8 ee 7°98 8 47 8:76 743 9°58 8°87 
12 Absolute Steam pressure 3 
average in lbs. - . ts |. 053 147 137 t50 140 
13 Temperature of Stcam 
at above pressure in za 
degrees Fahr. - . 361 360 357 452 358 353 
34. Temperature of Super- 
heated Steam in degrees 
Fahr. - - - - 504 484 439 440 457 474 
15. Supéfheat in degrees Fahr. 139° 124 82 89 93 121 
16. Temperature of Cold Feed 
Water in degrees Fahy. 48° 4871 49 $2 47 $2 
* 
17. Temperature of Water in 
ane bottom of boiler in‘ 
» degrees Fahr. - -j| 334 344 343 345 341 343 
18. Feed temperature from 
Economiser - . - — — 237 218 265 213 
19. Feed temperature due to 
Steam Feed Heater in 
degrees Fahr 2 — 348° — s 348 333 
20. Temperature of Feed 
Water entering boiler - | ` 48 348 237 218 348 333 
21. Temperature of Gases 
leaving. boiler flues in 
degrees Fahr. - - 809 826 — 420 — 508 
22. Temperature of Gases 
leaving Economiser for 
chimney - . - — ~~ 256 222 284 217 
23. Temperature of Atmo- 
sphere ia shade - . 56 62 53 59 49 61 
24. Draughtunder fires due to 
steam jets - . - | +125" +'25'' +L” +5” T'21! + 28 
25. Draught in side flues of f ` 
boiler (terminal) - - 27" 23" 1$" 17" 2" 3" 
26. Draught at base of chim- 
ney < - > "6" 54" 38" 34" 4 | 
27 Average C.O,. by analysis 8% 8:67 to% 114% 10% to s% 
28. Pounds of Air per Ib. of 
fuel by calculation - 2744| 255 21:9 19'06 21:6 20 
29 Combined efficiency of 
Plant - . NI ve 66% 7085 | 72:07 Ory, 79%! 73°87% 
30, Percentage efficiency due 
to boiler and super- - 
heater. .- - =| 66% | 798% | 6234 53%| O4 1655| 54 23% 
Ar. Percentage efficiency due 
to Economiser - - - _ — 9:687, 8:077, 9:647, 
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The tabulated tests were carried out on a regulation type 
Laneashire boiler with ordinary type accessories, and they 
indicate the increased duty and efficiency which may be expected 
by the introduction of steam-heated feed water. Less than the 
average advantage is shown by the figures given, as the boiler 
bottom was newly cleaned, as also were the economiser pipes, 
and therefore the bottom water was hotter than is usually the 
case, due to the ready conduction of heat from the bottom flue. 
The results would have been better if the feed water had been 
raised higher so as to approximate more closely to the steam 
. temperature, and in a permanent installation this would be 
secured. 

Fig. 2 shows the 4,000-kw. generating sets at the Bow works 
of the Charing Cross, Wes; End, and City Electric Supply 
Company with their boiler-house equipment, and on the other 
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side is a single row of 11fb. by 40ft. modified Lancashire type 
boilers which would be capable of steaming these plants. Fig. 3 
shows a like comparison between the boiler-house equipment 
at the Fisk-street works of the Commonwealth Company in 
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Fig. 3. 


Chicago. The author’s comparisons do not necessarily mean 
that Lancashire type boilers are alone capable of high duty, or 
that the water-tube boiler is not equally fitted for high duty if 
subjected to similar modifications and worked under like con- 
ditions. (To be continued.) 
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C. H. W. Braas, 189-140, Salisbury Court, Fleet | development has been at a period of the world’s history 


| weary, when the landscape or seascape appears tame and 
uninteresting ; ; but usually the ever-varying light | ‘and shade 
in these latitudes. throws a glamour over the scene, and we 
automatically pronounce the view to be beautiful. ‘So at 
first sight it may appear that international Belóntifio 
meetings have no longer any effect upon -the- general 
progress of science, but a keener Investigation ^ will show 
the beneficial result to be almost. Incaleulable.- d may be 
term pleasure, yet hour after hour and day. alter. day. the 
eyes and ears of those who participate in’ congresses are 
busy. In after hours, when quiet thought be indulged 
in and the results tabulated, is is found that a mass 
of facts and new impressions have been received, , each 
and all working for a better understanding - ‘of. the 
problems that have to be solved. If we might venture to 


say so, the majority of minds get stereotyped, and’ do.not 


easily grasp or solve problems put to them in ari‘ unaccus- 


tomed way, or, for the matter of that, in the:old. familiar 
way. This state of mental inability is known from the 


early days of student life when the sum was wrong, and 
the poor worried youth tried time and again and failed 
to get the correct solution. The mistake | remained 
undetected, and when shown by master or chum wa: 
recognised as a lapse that ought never. to. ~haye ‘bean 


made, The same kind of thing goes on ‘through’ life, and 


many of the worries of both practical and sclentific men 


| are caused by a tantalising inability to do something whicb 


is felt to be very simple if you only know how to.set about it. 
The statement of the case to a professional. brother often 
brings about an immediate and correct solution. - It is not 
always from papers read or discussions upon predetermined 
topica that the best results to Individuals accrue, bu: often 
the solution of a bothering trouble is seen by looking over 
some other person’s practical work or discussing the point 
with him, After a few years of development the broad 
principles of any practical application -of science are 
well known, and the departures from these principles 
scarcely ever met with in practice. Bat after 
having ascertaincrd and prov.d practicability in any 
direction, the further great advances are: always 
in the direction of efficiency and economy,- Ít- has 


been so with the electrical generator, with the motor, 


and must be so till an entirely new discovery or invention 
takes place. Directly the generator became a practical 
machine, investigation was made into all its details, sizes 
of parts, properties of metals, proportion, distribution, and 
the dissemination of the results obtained, through the aid 
of the Press, over the whole civilised world assisted. men 
in their work who had never seen nor heard of each other 
previously. But, after all, the work of learned. socleties 


and of the joghnieal Press leaves much to. be. desired, and 


the scope of good arising from personal intercourse is 


greater than from all other methods of communication 
‘combined. We have always admired the foresight and 
the energy of the powers that rule the Iron and Steel 


Institute in their early acceptance of- ‘the value of. the 


personal meeting, the ald to progress by visiting and 


being visited by the professional men of ^ other 
nationalities. Electrical progress has been more rapid 
than any other phase of applied science, because its 


when travel has almost ceased to be a trouble, and its 
front-rank men are, and again we say must be, cosmopolitan. 
The silly tirades that have been said and written about 
danger to business by giving facilities for the distribution 
of information are childish. All men galn by acquiring 
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information. If there was no further road upwards 


and onwards the case might be different, but a hundred 
years ago, if a dozen men were equally well informed about 
A subject, one or more would see the way for an advance. 
It is so now—put all the professional men in the world 
upon one pedestal of knowledge and a certain proportion 
will immediately starb to go forward. The nation that 
possesses the greatest percentage of these go-ahead men 
is the nation that is going to stand on top—and do not 
forget it. If we are decadent, let better men win, but 
meanwhile let us give of our stores of knowledge and let 
us show our works, recognising that the discussion thereon 
by minds perhaps new to their particulars will assist us as 


much or more than we shall assist them. By and by wa 


may perhaps attempt to sum up the advantages of the 
great work undertaken by. the Institution in organlsing the 
visit of the kindred institutions to this country. At present 
we merely indicate our conclusions as to its great value. - 


BRITISH PRESS DINNER TO GERMAN EDITORS. 


The visit of about 50 of the leading German newspaper 
aditors to this country, organised by Mr. W. T. Stead, of the 
Review of Reviews, and the Anglo-German Friendship Com- 
mittee, last week is of a type which is becoming compara- 

-tively common, and to which the visit of foreign electrical 
engineers now in progress also belongs. Judging by the 
cordiality which reigned at the dinner given by British 

-journalists to the German editors at Earl’s Court on Friday 
last, the object in view—viz., the encouragement of good 
feeling between the two countries-—seems likely to be 
advanced appreciably, ^ . - | 

In spite of the criticism of certain papers, the gather- 
ing. was thoroughly representative of the best London 
journalism, and the hosts included many of the leading 
London editors. Formality was successfully avoided, and 
the few speeches made were limited to five minutes each. 
A ‘return: visit of British journalists to Germany was 
suggested, and an offer of free passages for the purpose by 
the Norddeutscher-Lloyd line was announced. 

After the dinner the visitors, together with a large 
number of additional distinguished guests, were received 
by Lord Burnham at the offices of the Daily Telegraph, 
and an Inspection. of the machinery followed. Most of 
the type-setting here is done by Linotype machines, of 
which the Daily Telegraph installation is the largest in the 
world, but even here a considerable amount of space is still 

: given up to hand compositors, The machinery is driven by 
two 800-h.p. engines in the basement, and three smaller 
engines supply the electric lights. One of the eight large 

„Hoe presses was started at 12.15 am., and about two 

< minutes later a pile of the next day's Telegraph, gummed 
and folded, and containing a description of the reception 
then in progress, was ready for distribution to the visitors. 

These large presses print both sides of the paper con- 


tinuously at a speed resembling that of an ordinary belt, | 


and each can deliver some 24,000 folded coples of à com- 
plete 20 or 24 page paper per hour. = 


FORTHCOMING EVENTS. 


“ Electrical Engineers’ Visit.—Friday, Jane 29, Manchester ; Satar- 
day, June 30, Liverpool ; Sundsy, July 1, Windermere ; Monday, 
July 2, Glasgow ; Tuesday, July 3, Renfrew ; Wednesday, July 4, 
Edinburgh ; Thursday, July 5, Newcastle-on-Tyne; Friday, 
July 6, Leeds ; Saturday, July 7, return to London. mE 
a | Monpay, JULY 2. l 
Faraday Society.—At 8 p.m: (Society of Arts), '' The Oxidation of 
. Atmospheric Nitrogen in Electric Arcs,” by Prof. Birkeland, and 
other papers, | | 
| TUESDAY, JULY 3, 
Society of Arts,—At 9 p.m., ; conversazione at 


Royal Botanic 
Gardens — —— 


Iron and Stool Institute.—J aly 24, 25, and 26, annual. summer 
meeting, 10.30 each day, | 
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THE VISIT OF KINDRED INSTITUTIONS. 


The Institution of Electrical Engineers as a, whole and 
the reception committee are to be congratulated on the 


number of members from kindred institutions abroad who 


have accepted. the invitation to this country, and are now 
going through the arranged programme. The list given 
herewith shows how many distinguished electrical engineers 


have been attracted by the programme, and by the oppor- 
,tunitles it affords for the renewal of old friendships and 


the forming of new ones. The central committee 
rooms in the Empire Suite at the Hotel Cecil 
were opened on Saturday last, and have proved 
a convenient centre from which to get to the 
various electrical works and other attractions included 
in the programme. Since that day it has only been 
necessary to call at these rooms to find many electrical 
engineers from practically all parts of the world. It is not 
for us. as hosts to speak of the organisation for visits 
to various works, but we cannot help echoing opinions 
expressed to us by some of our distinguished visitors, 
who have found the same to be most convenient. The 
presence on these visits of a good number of English 
members helped to make the same enjoyable, and extended 
to our guests some of the attention the kindred institu- 
tions have shown to our members on different trips abroad. 

The organised visits in the London area were largely 
attended, and opportunities were also taken by many to 
visit other works.described in the handbook and easily 
accessible from headquarters. Thus Monday morning was 
left free for such informal visits, but the afternoon was 
devoted to a visit.to the National Physical Laboratory at 
Teddington to witness the opening of the new laboratories 
by the Right Hon. R B. Haldane, M.P. Lord Rayleigh 
presided at this opening, which was performed before an 


exceptionally cosmopolitan gathering of scientific men. 


Dr. GLAZEBROOK explained the need for the extensions, 
and also the steps by which the necessary funds had been 
obtained to build the laboratories, which yet had to be fully 
equipped, for which some £5,000 was needed. —.. . . 

Mr. HALDANE, in declaring the building open, said that 
the increase in vhe Government grant to £10,000 showed 
the interest taken in the development of science. In this 
country we had always made the effort after material 
prosperity first, and when prosperity had been attained, we 
had strained after science. That was probably the outcome 
of the Anglo-Saxon temperament. He welcomed repre- 
sentatives from abroad to the laboratory, of which we were 


proud. Their presence showed what a bond science was 


becoming, uniting men to common action towards the 
increase of knowledge. In the National Physical 
Laboratory they had the signs of the times. It showed 
that we were coming into line with the rest of the world, 
and realising that to sclence in the main we must look for 
the means by which to maintain ourselves in the vast 
competition of the world. 

After a vote of thanks had been passed to Mr. Haldane, 
the whole of the laboratories were thrown open for 
inspection. | | 


In the evening à banquet was held at the Hotel Cecil, 
at which Mr. J. Gavey, the president, was in the chair. 
The feature of this banquet was the presence of ladies, and 
this added much to the pleasure of the function. The 


toast list was made commendably short, and the speeches, 


too, were concise, so that an early adjournment could be 
made for general conversation. : 25 

The PRESIDENT proposed the usual loyal toasts, which 
were followed by one fitted for the gathering—i «, " The 
Rulers of the Countries represented by the Visitors at the 
Banquet.” | P 

Mr. GAVEY then gave “The Visiting Delegates" in 
an eloquent speech, delivered half in French and the second 
half in English. He said that amongst electrical engineers 
the differences due to nationalities and religion disappear. 
Our work was more international than local. In an 
country an engineer meeting other engineers found friends 
as well as colleagues. The members of the Institution had 


visited most of the countries represented there that evening, 


and had been royally entertained everywhere. They had 
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been most hospitably welcomed, and now hoped to return 
In some small measure the hospitality received. 

The toast had six representative names coupled with it, 
and was honoured by six replies. The speakers were 
. Prof. J. L. Farny, representing the Association Suisse des 
Electriciens; Mr. E. Hospitalier, who replied for the 
Société Internationale des  Electrielens ; Prof. Dr. E, 
Budde, president, Verband Deutscher Elektrotechniker ; 
Dr. Emil Noaglo, representing the president of the 
_EHlektrotechnischer Verein; Mr. S. S. Wheeler, president 
of the American Institute of Electrical Engineers ; 
and Mr, Gaido Samenza, hon. general secretary of the 
Associazione Elettrotecnica Itallana. In concluding these 
replies, the last speaker presented to Mr. Gavey, on behalf 
of his association, a bronzs bust of Volta. This, he hoped, 
would serve to remind members of their Italian visit, and 
form yet one more link in the friendship between Italy and 
England. He recalled the facts of Volta’s connection with 
this country, which he visited first in 1782, and formed 
friendship with those leaders in sclence—Henry, Watt, and 
Priestley. In 1794 he was awarded the Copley prize. It 
was also noteworthy that the first published account of his 
historic battery was given in a letter sent in 1800 to Sir 
John Banks. 

Mr. J. GAVEY, in accepting the gift, said it would mark 
a red-letter day in the records of the Institution. Those 
who took part in the trip through Italy would always 
remember the pilgrimage to Volta’s tomb. The bust would 
be handed down as one of the most cherished possessions of 
the Institution. | 

Prof. SILVANUS P. THOMPSON also spoke, and said that 
we rejoiced to have the bust to put beside those of Faraday, 
Sir Francis Ronalds, and the medallion portraits of Major- 
General Webber and Sir Charles Bright. He also gave 
Interesting details of the connection hetween the historical 
discoveries of Volta, Davy, and Faraday. 

The toast of “The Ladies,” proposed by Dr. R. T. 
GLAZEBROOK, was responded to by Prof. J. D. Cormack, 
and finally Sir WILLIAM RAMSEY proposed “The Chairman,” 
to which Mr. J. GAVEY replied, and the guests then left 
the banqueting room for general conversation in the 
adjoining room, — | 

The programme of visits to places of electrical interest 
for Tuesday was much appreciated. It involved the 
splitting up of the visitors into five groups, who thus had 
a wide selection as to where to go and what to see. These 
visits are included in the programme which we have 
previously published. Afterwards the members met for 
lunch, one half patronising the Ship Hotel at Green- 
wich, where the many courses of fish impressed 
the German contingent very much. The others 
assembled for lunch at the Earl's Court Exhibition, where 
some 170 guests sat down. The ladies were in this 
party, and previous they bad enjoyed a motor tour 
through London. Some 15 motorcars (all of which were 
lent by members of the Institution), under the leadership 
of Mr, Hammond, conveyed the ladies through the Strand 
to Sb. Paul's, then through the City to the Tower, and 
back again, vid the House of Commons, to Earl's Court. 
The Austrian luncheon, the Austrian Band, and the many 
other comforts which were afforded, greatly delighted the 
visitors, and helped to make the gathering a most pleasant 
one, the success of which, as Mr. Gavey announced, was 
due to the efforts of Mr. H. Hirst, in whose hands the 
Counellhad placed the management, In the afternoon 
quite a large party visited the Robertson Electric Lamp 
Works at Hammersmith. | 

The conversazlone at night was held in the Natural 
History Museum, and was an exceptional brilliant 
function. There was ample room for the large numbers 
attending, as additional galleries were opened. The musical 
programme was provided by the string band of the Royal 
Engineers and by the Leonie Ladies’ Qaintette, and was 
much appreciated. After the reception by the president 
and Mrs. Gavey, the President-elect and Mrs. Glazsbrook, 
and the Council of the Institution, the guests from abroad 
fully appreciated the hospitality provided. 

On Wednesday the trip to Windsor and thence by 
steamer to Cookham was favoured by good weather. The 
programme was somewhat less arduous than on the two 


previous days, and prepared the delegates for the heavy 


round of visits and receptions throughout the country, which 


commenced yesterday at Birmingham. 

In the following list of members of kindred institutions 
attending the London meetings we have marked by an 
asterisk those who are now taking the tour through the 
country. | 

Canada. 


. Anthes, A., Stettin. 


Tug OANADIAN ELECTRICAL ASSOCIATION, 


Prof, D. A, Herdt. 


] Prof, R, B. Owens, Montreal, 


France, 
SOCIETE INTERNATIONALE DES ELECTRICIENS. 


* Alliott, R., Paris, 
Beghin, A., Roubaix, 


 *Diles, P,, Limoges. 


Boucherot, Paul, Paria, 
* Bouchet, M., Paris. | 
*Brylinski, E., Asniézes, 
*De Franee, E., Paris, 
* Mrs, E, de France: Paris, 
*De Journel, Rouet, M idrid, 
* Mrs, de Journal, Madrid, 
*Dongier, R., Bourg-la-Reine, 
Grosselin, M. J., Paris, 
Mrs, Grosselin, Paris, 


*Herrerc, M. W., Jeumont, 
Hospitalier, E., Paris. 
Mrs, Hospitalier, Paris. 
*Labour, A., Paris, - 
* Mrs, Labour, Paris, 


| *Legoucz, A., Paris. 


Lorin, L., Paris. 
*Marsalé: P, J. J., Brive. 
*Mestre, M. C, E , Paris. 
M ;uehard, L. L. V., Tunis, 
*Sosnowski, K., Paris, 
Mrs, Sosnoweki, Paris, 


Italy: 
ASSOCIAZIONE ELETTROTECNICA ITALIANA, 


* Barni, E., Brescia, ; 

* Baizar ó, O, (member of council), 
Milan. 

*Bonghi, M. (member of council), 
Naples. 

*Brunelli, G., Bologna, 

*Oallegari, U., Voghera, 

*Oarminati, G., Bergamo, 

*Ohizzolini, A., Milan. 

* Mrs, Chizz»lini, Milan, 

*Olerici, O., Milan. 

*Oonti, E., Milan. 

* Mrs, Conti, Milan, 

*Orosa, V., Turin. 

*Ourti, O., Verona. 

*Da Zara, D. Levi, Padova, 

*De Banedetti, E , Turin. 

*De Strens, E, Milan. 

* Mis, De Strens, Milan, 

Ferrari, A. 

*Ferrus, E.. Turin. 

*Fraesetto, N, P., Firerz:, 

*Gadda, G, 

*Giorgetti, G. T. 


* 


. *Gorzales, T., Milan, 
*Locateli, G., Milan, 
*Loris, O,, Milan. 

Lrzzito, G., Caltanisetta, 
*Magrini, Dr, S., Ferrara, 
*Minorini, F., Milan. 


| *Moretti, 0. 


*Pagliani, Prof. S. (member of 
council), Palermo, 
Miss Pagliani, Palermo. 


| *Pizzi, Busto Araizio. 
*Pontiggia, 


L.. (member of 


council) Milan. 


*R'eti, E, Venice, 


*Rizzoli, L., Bologna, 

*Salvadori, L., Rome, 

* Mrs. Salvadori, Rome. 

*Bemenzi, G, (general secretary), 
Milan, 

Mrs, Semerz , Milan. 

*Stramezzi, G., Crema. 

*Stueky, Gian Carlo, Venice, 

*Verzighi, A., Buito A-siz'o, 

* Miss Verzigh', Busto Are'z'o 


* 


Germany 
ELEKTROTECHNISCHER VEREIN. 


Artemicff, Dr. N., Kiew. 
* Boy, R., Charlottenburg. 
*Fellenberg, W.. Charlottenburg, 
* Fellenberg, Mrs., Oharlotten- 


burg 
*Feyerabend, F., Hamburg, 
*Heilborn, À., Stockholm, 
* Mrs, Heilborn, Stockholm, 
*Hermann, M., Lisbon. 
* Miss B. Hirnann, Lisbon, 
* Miss E, Hermana, Lisbon, 
Herzog, —, Budapest, 
Mrs. Herzog. 

*Jasse, E., Stafford. | 
*Kempf, E., Oharlottenburg. 
*Kodermatz A., Vienna. 
*Larson, G., Lulea. 

*Levy, Dr. Max, Berlin. 


| VERBAND DEUTSCHER 
* Baeyer, Dr, von, Charlottenburg. 
*Blochmann, Dr, R., Kiel, a 
* Brandes, L., Hanover. 

Brunner, F., Kattowitz, 
*Dattmar, G, (general secretary), 
|. Bertin ^ Í | 

*Elliot, —, Berlin. 

*Eymess, A., Düsseldorf, 
*Eymess, R., Hamburg. 

* Mrs, Eymess, Hamburg, 
*Feldmanr, Prof, Delft, — 

* Mrs, Feldmann. 

*Fuchs, F., Berlin, - 

*Gehroke, Dr., Charlottenburg. 
*Gentzich, Hamburg. 7 
*Glatzel, Dr. B., Berlin, 
*Goedecker, E., Karlsruhe, 

* Mrs, Goedecker, Karlsruhe, 
Haeffner, —. 

*Kath, Dr., Berlin, 


“| * 


Mrs, L vy, Berlin. 
*Lux, F., Ludwig chafen. 
* Moser, R., Berlin. 
*Nagle, E , Berlin. 
* Richter, J., Z vodau. 
*Rosenberg, Dr. E., Berlin, 
Rothert, A.. Moscow, 
*Sauer, H., Vienna, 
Schaefer, O , Kenley, 

Mrs. Schaefer, Kenley, 


| *Schmidt, J, Freiburg. 


*Schii'er, F., Grosser- Lichter feldo, 
*Schü!er, Leo, Frankfort-on. Main, 
*Sengel, Prof., Darmstadt, 
*Sráasgler, L., Vienna, 

*Vater, Joseph, B 1dapest, 
Wagner, J,, Leeds,’ ; 

*Ziehl, E., Berlin, 


ELEKTROTECHNIKER, 


*Khern, —, Opladen. 

“Kohler, R., Frankfort-on-Main, 

*Lá zó, E. Fiume, | 

*Lynen, A., Eschweiler, | 

*Meyer, Dr, P., Berlin, ..— 

*Montanus, H., Frankfort- on- 
. Main. i 

*Nieihammer, Prof., B üan. 

*Qaeisser, O., D.esden. 

* Haacke, Julius, Aachen, 


.| *Reichenheim, Dr., Oharlottenbu*g 


*Rbümkorf, E , Cologne. 
*Scho!z, H., Breslau. 

*Schóae, O., Charlottenburg. 

* Mrs. Sek ó3e, Charlottenburg. 
*Somborn, —, Largfuhr, 
*Vogelsang, —. 

* Wachmann, Dantzig, 

*Witzell Nuremburg, 
*Zimmermanns, Aachen, 


— UO 


REPRESENTATIVES OF FIRMS, 
Berliner, Dr. A. (Siemens and, Klingenberg, Prof. (A E.G.), 
Halske), Berlin. | Berlin. 
*Budde, Dr, E. (S. and H,; presi- | "Roos, S, (A. E.G.), Berlin. 
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dent, V.D. E.), Berlin, 
Deutch, F. (A. E. G.), Berlin. 


Siemens, W, von (Siemens ard 
Halske), Berlin, 


* Epstein, Prof. (Lahmeyer), Frank- | “Z-chaeck, — (Lahmeyer), Frank- 


fort-on-Main. 


fort-on- Main, 


Allen, A. H. Lord, F. A. B, 

Allison, H. P, Mrs, Lord. 

Balfour, G. Madden, W, M, 

Biggs, O. H. Mordey, W. M, (vice-p'eaident), 
Brodie, W. A, M'ss Mordey, 

Oormack, Prof, J. D. Nalder, F. H, 

Duddell, W. (member cf council), | O'gera, W, 


Erskine, R. 8, OQ Germa», M. (member of council) 


Switzerland, 
FCHWRIZERISCHER ELEKTROTECHNISCHER VEREIN, 


*Arquembourg, O., Lille. *Girard, A., Miiachenstein, 
Aubert, M., Oossonsy-Gare, *Guillot —, Lille, 
*Bü-gep, E., B sal, *Hers, Dr. W., Basel, 

* Dapples, P., Geni va, *Martin, J, Geneva, 
Diener, A., Ziirich, *Reepinger, K.. Basel, 
*Farny, Prof, J. L., Zürich. *Ritter, A.. Zü-iah, 
*Favre, W, J., Geneva. | *Tdaber, K, r., Zü ich. 
*Fleecb, L., Oerlikon, 


United States, 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS, 


Feilden, T. 
Ferranti, S. Z de 
Mra, Ferranti, 
Gavey, J , O.B, (president). 
Mrs. Gavey, 
Glezsbrook, Dr, R, T. (president- 
eleot). 
Gray, R. Ksye (naat-president), 
Harrison, H, E, (member of 
ccuueil). 
Henrici, Osptain E O, 
Langridge, A. K, 
Langridge, A. J. 


Patchell, W, H. (v'oe. president). 
Pearce, 8. L, 

Pereire, J. 

Petersen, T, 

RapF ael, F. 0. 

Rider, J. H. 

Rowell, P. F. (assistantsec-etary), 
Sidgwick, F, W. 

Sheardown, P. 8, 

Sparks, C. P, (vice-president), 
Tree, R, H, (chief clerk). 
Tucker, G, 

Wilder, f, L. 


Bolles, F. G., New York, 
*Brooke, H. M., Urbane, III, 
* Brooke, M., Urbana, III, 
' Burke, J., Erie, Pa, 
Burton, W. O.. London, 
Chisholm, F, J., Salt Lake Oiby. 
Orawford, J, R. 
Mrs, Crawford, 
Orocker, F. D, (past-president ), 
New York, 
Dwight, T., New York. 
Edgar, O. L , Boston, 
Gale, F. H., Schenectady, 
. Hedin, K,. Westeras, 
* Heinrich, R, O , Berlin, 
Hunt, W. 8., London, 
Jackson, J. P., Pennsylvania, 
Kennelly, Dr. A. E. (past-presi- 
dent), Cambridge, Mass. 
Need P.. Paris, 
Lieb, J, W.. jan, (past-prcaident), 
New var. E 
* Mrs Lieb, New York, 
McCrosky, J. W., London, 
Mrs, McOrcsky, London. 
*Mailloux. O. O., New York, 
Mrs, Mailloux, New York, 
Basi W. W., Newport News, 
8. 
* Mitchell, O. H., Niagara Falls, 
Mrs. Mitchel], Niegara Falls. 


du 


ez 


Morphy, E. J, 
Perkins, Ô. A., Knoxville, Tenn. 
Mes. Perkins, Knoxville, Tenn, 
M88 Perkins, Knoxvil'e, Tenn. 
Miss Perkins, Knoxville, Tenn, 
"Pope, R. W. (secretary), New 
York, 

Reid, E. 8., London, 

Mrs, Reid, Londen, 
*Schnuck, E. F., Brooklyn. 
*Sharp, Olayton H., New York, 
*Siegfried, J. H., 8t. Louis. 
Simon, å.. Mi’ waukee, 


"Smith, Prof. Harrison W., 
Boston. 

sa ae E. W., Wilkesbarre, 
à. 


Mrs. Stevenson, Wi kesbarre, 


Pa. 
Taylor, F. H., Pittsburg. 
Mrs. F. B. Taylor, Pittsburg. 
* Wheeler, 8. $8, (president), 
Ampere, N J. 
ura S. Wheeler, Ampere, 


Wikander, R. 
Wiley, W. H., New York, 
Mrs, Wiley, New York. 
Miss Wiley, New York. 
Wilkinson, O. T.. Schenectady, 
Winchester, A. E., London, 


Sud 


The Murray Printing Telegraph in the St. Petersburg Telegraph Office. 


The list of our own Institution members attending the 
London functions is too long to be reproduced. The 
following are the names of those taking the circular tour, 
and who will act as travelling hosts of our visitors from 
abroad : 


Lloyd, G. O. (secretary), 


Iu each town visited hospttality is being cffered by the 
members of the local sections of the Institution, and repre- 
Bentativa local committees have been formed for the 
purpore. 


THE MURRAY PRINTING TELEGRAPH. 


The photograph reproduced herewith was taken in the 
head telegraph office, St. Petersburg, and shows the Murray 
automatic page printing telegraph working on the line to 
Moscow. The inventor is sitting at the table. Is is worth 
recalling that in laboratory trials the Murray sutomatio 
printer has reached a speed of 150 words per minute (900 
lettera per minute) bat the limit in practica is 120 
words a minute, No typewriter will stand the strain 
of a higher speed than that for more than a few 
weeks, So far as the electrical portion of the system is 
concerned, the speed of transmission over the telegraph line 
is limited by the rate at which the signals can be recorded 
as perforations in the received paper tape by the receiving 
perforator, In scme recent experiments a speed of no less 
than 184 words (1,100 letters) per minute was attained. 
At this rate the message holes bad to be punched fn the 


Re P RR ee a 


tape saccessively by a single punch operated by a magnet 
at the rate of 92 per second. In practice, when there is 
sufficient traffic to keep the system buay, it can handle about 
240 messages an hour (120 in each direction) working over 
long distances. 
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ELECTRICAL EQUIPMENT OF THE CAPE TOWN 
THEATRE. 


In connection with the electric lighting of the Cape Town 
Theatre, it is interesting to note that this building is to 
have one of the most complete installations of “dimmers " 
that has yet been made. The plant has been built and 
completed ready for shipment by J. Defries and Sons, of 
Houndasditeh, who are the sole licensees for Europe and the 
British colonies (except Canada) of the well-known '* Wirt ' 
dimmers and rheostats. The theatre is wired for 48 cirenite, 
varying from 10 to 20 lights, and the Improved combina- 
tion enables each circuit to be controlled independently of 
any other, and, moreover, any desired number of the circuits 
ean be interlocked on a driving shaft so as to be operated 
by a single motion. Both quick and slow motion gears are 
fitted, and thus any desired combination and speed of 
operation can be obtained. 


PC 


As will be seen from the accompanying photograph, the 
dimmers are mounted on stands and driven by steel corda 
arranged so as to leave the operating board entirely dead, 
even in the event of the dimmer frame becoming alive. 
The rheostats are of the jointless, mica-insulated Wirt 
construction, the resistance in each case being a single 
tapered ribbon, of which the folds are insulated with 
mica, and the coils, placed between mica sheets, are gripped 
and held in position by steel plates secured by a steel band 
spun over the edge. la this way the faults which are 
caused by the cracking of enamel and other compounds, 
or the action of absorbed moisture on the resistance ribbon, 
are wholly avoided. The dimmers, though liberally rated, 
are capable of withstanding sudden heating and cooling, 
such as may result from heavy overloads. The operating 
gear is mounted on a polished alate panel, all holes being 
bushed with ebonite, and the slow motion is derived 
through a worm on a vertical shaft, which by means of 
gunmetal clutches can be thrown into gear with one or 
more of the horizontal shafts carrying the operating levers. 


| tion. 


ELECTRIC SIGNALLING ON ENGLISH RAILROADS. 
BY VERAX. 


Considering the large number of signal cabins dotted 
along the railway tracks of England, it is significant that 
comparatively few have undergone the process of electrifica- 
A brief inquiry into the cause thereof should be of 
interest to those optimistic readers of this journal who hope 
that the time will come when point rode and signal wires 
shall be entirely dispensed with, when signalmen shall be 
able to devote all their attention to rallway traffic without 


having to waste physical energy upon the reversal of facing 


points 200 yards away. Several important sections are 
already controlled from signal cabins, wherein miniature 
levers or slides require no greater muscular effort to 
manipulate than is usually expended on an electric press- 
button. And, conversely, it is true that a number of 
signal boxes has been dismantled upon the introduction 
of automatic electric working. The following particulars, 
however, will indicate approximately what progress has 
hitherto been made. 

The London and North-Western Railway has two large 
Installations of their own design worked entirely by elec- 
tricity—one at London (Euston), the other at Crewe, a 
complement of nine boxes under electrification. The pressure 
at Euston is 220 volts, and half that amount at Crewe. 
About three years ago the Lancashire and Yorkshire 
Railway applied the Westinghouse Brake Company’s 
eleetro-pneumatic system at their Bolton new station. 
Low-tension currents are employed to operate cylinder 
valves for the admission of compressed alr, which latter is 
the motive power for reversing clearance bars, actuating 
points, and lowering signals. On the same company’s main 
line near Castleton an “all electric” system is in vogue, 
whereby the passage of a train into and out of the block 
section defined by insulated rail joints automatically places 
the signals at danger and at safety respectively ; hence 
what may be termed the “human equation” is thus 
eliminated. 

Another method of electric signalling has just been 
introduced at Liverpool Exchange Station, the first installa- 
tlon of its kind on an electrified railway. Current is 
supplied to the motors (Sykes) at 30 volts pressure, and 
the signal box is fitted with an illuminated diagram from 
the Westinghouse Company. The roads allocated for 
electric trains are divided into sections, Intermediate joints 
being suitably bonded. By using one of the running rails 
for signalling, each train automatically operates the signals 
and protects itself. Track relays are in circuit with the 
railway metals similar to the arrangement on the Metro: 
politan District Railway, but in all other respects the 
system ja quite different, The Midland Railway at Derby 
and the Great Western Railway at Didcot Junction have 
installed an electric power plant consisting of appliances 
supplied by Messrs. Siemens Bros. and Co. The charac- 
teristic feature of this system is the freedom to completely 
reverse a set of levers for a given operation without waiting 
a few seconds, as is customary in most power systems for 
the return indication. There are, of course, indication 
currents which assure the signalman that the points have 
responded to the various lever movements, but they 
operate visual indicators instead of electromagnets with 
acoustic properties, The Great Eastern Railway possesses 
a 47-lever frame at Whitechapel goods depót on the 
Westinghouse electro-pneumatic principle. This was the 
first of its kind in England, but the number has been 
largely augmented in different parts of the country since 
its inception, Thirty-six miles of line due east of Grateley 
and Basingstoke on the London and South-Western 
Hallway are now controlled by the British Pneumatic 
Company’s system, wherein dry air at low pressure is the 
motive force at the signalman’s command, electric track 
cireults performing their usual function. This style of 
signalling is being employed on the Great Central line 
between Godley and Ardwiek Junction, near Manchester. 
When the widening is completed between these places 
14 cabins will be opened, six of that number being already 
in use; they will be worked exactly like the one at 
Grateley. The main lines in Woodhead tunnel are also 
insulated, and electric indicators fitted at elther end, Ae 
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briefly hinted above, the whole of the Metropolitan District 
Railway is track circuited, and the signals operated by the 
Westinghouse high-pressure lectro-pneumatic system. 
Automatic working also prevails on the Liverpool Overhead 
Railway and on isolated sections of the Great Northern 
Railway. The undergrouad lines in London and one 
or two other places are similarly operated.  Sykes's 
all-electric system ia still on trial on the South- 
Eastern, Chatham, and Dover Railway. Then, last, but by 
no means least, the North-Eastern Railway Company can 
point to quite a number of signal boxes actuated by electro- 
pneumatic means in the neighbourhood of Newcastle. 
Their main line north of Thirsk has also been converted to 
automatic control, whilst the signals for about 10 miles 
are connected on what is known as the * Hall” system. 

An apology is offered here and now if we have inad- 
vertently failed to cite any other installation actually 
in operation. Having regard to the total railway 
mileage in this country, the particulars given justify 
the opinion that comparatively little has been accom- 
plished in the direction named. In explanation of 


a 


YIG. 1.—Electric Signal Lighting on L. and Y. Railway near Bolton. 


this disparity, the grumbler (who can speak a good 
word for every railway company in Europe except his 
own) is good enough to attribute the present state of 
affairs to official inertia or departmental incapacity, The 
value of our space forbids even the semblance of a reply, 
but were it otherwise a refutation is scarcely necessary, 
because the complaints referred to are usually estimated 
at their correct valuation. Hence the annexed quotation 
from Lieut..Colonel Yorke is not only relevant, but the 
general deductions may, with propriety, bs applied to most 
systems of modern signalling, and that distinguished officer 
was not far wrong when he psnned the following lines: 
* There is something attractive about the term ‘ automatic 
signalling, and the conclusion is sometimes hastily arrived 
at that its adoption will immediately effeet increased safety, 
greater economy and simplicity of operation, a reduction 
of expenses, and larger dividends. But the cost of install- 
Ing a system of automatic sigaalling is great, involving as 
it does the erection of a power plant, electric or pneumatic, 
to supply the power for operating the signals, the laying 
of pipes, conduits, or cables for the entire length of the 
line for conveying the power to the signale, the provision 
of numerous wires, batteries, and relays for controlling the 


I 

power, and the erection of a great number of signals and 
the bridges or posts supporting them. Moreover, if the 
system 1s to take the place of an existing installation of 
manual signals, it is to be remembered that the whole of 
the latter has to be ‘scrapped.’ A considerable advantage, 
such as a large saving of wages and a largely increased 
capacity of the railway, must, therefore, be assured in order 


to justify the outlay,” 

There is also another side to this question. We venture 
to assert that opinion is by no means unanimous which 
method is best suited for English railroad practice. As 
briefly intimated, there are high and low pressure pneumatic 
plants; all electric and electro-pneumatic ; low, medium, 
and high tension electric ; signal-box control and automatic 
working. These installations represent the concentrated 
intelligence of many minds upon a problem of great import- 
ance to railway boards, and each system is, so to speak, on 
trial, Interchange visits of inspection are occasionally made 
by railway officials who dilate upon the merits and demerits 
of the various power plants installed. What shall be the 
nomenclature of future installations when the inevitable 
process of elimination has taken place we know not ; neither 
is it our business to prophesy whether electric appliances 
shall automatically regulate main-line traffic whilst electric 
cabins shall command important junctions and termini, but 
we may be quite sure that time and commonsense will 
prevent the survival of the unfit. 

Meanwhile, the demand for greater exactitude in every 
department of railway service has led to a corresponding 
increase in electrical spparatus, some details of which are 
here illustrated and explained. We dwell not upon the 
fact that hundreds of signals are illuminated daily with 
electric lamps (Fig. 1), every filament burning as steady 
and with as great reliability on a frosty day as on a stormy 
night, electrical energy being switched on near the lever 


| frame by the little train booker or signalman. Nor do we 


give more than a passing reference to the improved tele- 
phonic facilities which enable a pointsman at a cabin of 
average importance to select and ring up another box out 
of 30 or 40 outlying districts, and thus ascertain the 
whereabouts of an approaching train at a given moment of 
time. Oar object is rather to point out a few matters 
pertaining to electrical work at manual lever frames, a 
subject to which Messrs. Tyer and Sykes have devoted so 


much attention. 
(To be continued.) 


APPOINTMENTS VACANT. 


Assistant Electrical Engineer, Sanitary Commissioners of 
Gibraltar, Salary, £200, rising to £250. Applications by June 20. 

Assistant in the engineering department, Darlington Technical 
College, Oommencing salary, 2120 per annum, See advertisement, 

Three Shift Engineers for a central station in South of England, 
56s,, 60s., and 64s, respectively for 56-hour week ; also three Switch- 
board Attendants, 353, for 56-hour week; one Supervisor of Mains, 
50s. per week, See advertisement, 

Switchboard Attendant, Canterbury electricity works, 
20s, per.week, See advertisement. 

Electrician, S:unthorpe (vid Doncaster) Urban District Council. 
Applications to the Town Olerk by 5 p.m. on July 5. 


Wages, 


Crompton and Co.'s Athletic Sports,—This annual competition 
between the athletic members of the staff of Messrs, Crompton and Co. 
took place on Saturday last, They were organised by the Arc Works 
Olub, and the weather was more propitious than last year. The firm 
took the opportunity of inviting many of their business friends to 
Witness the sports, and we were able on the same day to go 
through the works. There were many interesting machines 
to be seen in the shops and on the test beds, The instru- 
ment department also contained several novelties, amongst which 
was an electrical pyrometer. Naturally the potentiometers for 
which the firm is noted were much in ovidence in the testing 
department, where a large number of measuring instruments were 
going through, Some remote-control searchiights operated by 
electric motors from controllers at a considerable distance showed 
one successinl method of reducing war risks. Mr, John Trotter, the 
chairman of Messrs, Orompton and Oo., welcomed the visitors to the 
luncheon, which fortified them for the sports which followed. He 
spoke of the advantage of the good feeling between the workmen and 
the company, which was fostered by the care taken to provide both 
recreation and comfort for them, 
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PARLIAMENTARY INTELLIGENCE. 


House or Lorps. 
Thursday, June 21, 

Lord ELLENBOROUGH called attention to the close 
proximity of the London County Council electrical works 
to the Greenwich Observatory, and asked the Government 
what steps they proposed to take to prevent the observa- 
tory from being shaken or smoked out. 

Lords KELVIN and CRAWFORD took part in the 
discussion, each being of the opinion thav if it were 
found necessary to remove anything, it should not be 


the Royal Observatory. Lord Kelvin stated that the evils . 


of vibration could be considerably mitigated by the intro- 
duction of steam-turbines into the generating station in 
place of reciprocating engines. 

Lord Tweedmouth’s reply on behalf of the Government 
will be found in another column. 

Friday, June 22. 

Among the Bills givena second reading were the London 
County Council (General Powers) Bill and the London 
County Council (Tramways and Improvements) Bill. The 
Folkestone, Sandgate, and Hythe Tramways (No. 2) Bill 
was read a third time and passed. 


HovsE or Commons, 
Thursday, June 21, 

On the House going into committee to discuss the Post 
Office vote, Mr. S. BUXTON stated that from a financial 
point of view the telegraph service had never been profit- 
able, and now that the telephone was largely taking its 
place the .result was that the revenue from the telegraph 
was falling off. The telephone system was making very 
considerable progress, and the revenue from it was increas- 
ing rapidly year by year. The Post Offise was doing its 
best to extend where possible the system to various parts 
of the country.. As to wireless telegraphy, the system had 


not yet become a commercial asset to the country, though | 


With the progress and the extension of the invention 


they might hope that the system would tak» its part. 


In the commercial means of communication. In this 
connection he expressed great surprise that the secretary 
of Lloyds should have made a violent attack on 
the Post Office and on his predecessor the other day by 
circularising the newspapers and the House of Peers in 
regard to the Wireless Telegraphy Bill All he (Mr. 
Baxton) could say was that the statemsnt of the secretary 
appeared to ba a travesty of the truth. He pointed out 
the correspondence and the memoranda which passed 
between Lloyd's and the Post Office on the subject, which 
showed that the statements made were either grossly 
exaggerated or entirely untrue. Mr. Buxton defended the 
Wireless Telegraphy Act, for which he was not responsible, 
and went on to refer to various reforms which were being 
Ins:*ltuted in the postal ard telegraph service which would 
give greater facilities. There were 100,000,000 telegrams 
and telephone messages sent last year. 
Friday, June 22, 
The Buenos Ayres Grand National Tramways Bull was 
read a third time. 
-~ Monday, June 25. 


The Derbyshire and Nottinghamshire Electric Power Bill 


and the Haslingden Corporation Bill were read a third time. 
The Cumberland Electricity and Power Gas Bill was read a 
second time. 
Wednesday, June 27, | 

The Folkestone and District Electricity Supply Bill was 
raad a second time. 

Mr. Lrovp GzonGE (President of the Board of Trade), 
iin ‘answer to questions whether he would institute an 
inquiry with a view to compelling the use on tramears of 
‘the most instantaneous and efficient method of arresting 
‘thelr progress, sald in the case of the Huddersfield and 
‘Swindon accidents of this year, and also the Highgate 
‘accident, he was informed that the cars were fitted, in 
‘addition to the ordinary hand brake, with modern power 
brakes in compliance with the Board's regulations. Both 
the Swindon and Highgate accidents were now the subject 
‘of inquiries by officers of the Board of Trade, aud until 
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| Lake White) announced their decision. 


their reports were received he could not say what lessons 
were to bs learnt from them in regard to brakes, but the 
question would receive the most careful consideration on 
the part of the Board and their technical advisers. 


CoMMITTEES, 
London Underground Railways. 


Before a House of Lords Committee, presided over by the 
EARL OF ONSLOW, the Bills promoted by the Metropolitan 
Railway and the District Railway were examined. The 
former proposes to extend the limits of deviation fixed by 
the Act of 1902 for the improvement of the company’s 
station at Baker-street and to authorise the company to 
build over their railway; while the latter seek power to 
extend their subway at South Kensington, to construct 
junction railways at Whitechapel and Acton, and to raise 
£900,000 additional capital. These Bills came up from the 
House of Commons, and were passed and reported for third 
reading. 

Overbridge Trams. 


The London County Council “Trams over the Bridges’ 
Bill eame before Earl Camperdown’s Select Committee of 
the House of Lords on Wednesday.. Counsel explained 
how the trams would be taken over Blackfriars and West- 
minster Bridges, and passing along the riverside of the 
Kmbankment would connect at Waterloo Bridge with an 
extension of the Kingsway shallow subway. The City 
Corporation have agreed to the widening of Blackfriars 
Bridge, and a Bill for this purpose will shortly be con- 
sidered by the committee. 


Hammersmith, City, and North-East London 
Railway Bill. 


The Chairman of Ways and Means has given notice 
of his intention to move in the House of Commons next 


week a resolution to the effect that the promoters of the 


Hammersmith, City, and North-East London Railway Bill 
shall have leave to suspend any farther proceedings thereon 
this session, and to proceed with the measure next session, 
provided that notice of their intention to do so be lodged 
in the Private Bill Office not later than six o’clock on the 
day prior to the close of the present session, and that all 
fees due thereon up to that period be paid. 


London County Council Electric Supply Bill. 


Mr. H. LLEWELLYN SMITH made a statement to the Select 
Committee on Thursday, the 21st inst, concerning the 
Board's attitude towards the London County Council 
scheme, He said the Board of Trade offered no opinion 


-on either the London County Council Bill or the Adminis- 


trative County scheme, but considered that the area of 
supply should bs well outside the county limits. If it 
were possible to arrive at some scheme combining the 
advantages of public control with the initiative enterprise 
and elasticity of private enterprise, that would be the 
ideal solution. The objection to the London County 
Council scheme did not go far enough, that its powers were 
too feeble, and that it was not prepared definitely to 
undertake a public supply in bulk where the need existed 
or where the existing supply was inadequate. Mr. Smith 
suggested a reconsideration of the scheme, and thought a 
years delay might result in the formation of an adequate 
scheme, | 

The committee adjourned till the 27ch inat., when they 
met to consider in private their draft report. 

The committee met yesterday, when the CHAIRMAN (Mr. 
He said that full 
and careful consideration had been glven to the evidence 
brought forward, and the conclusion which they had 
come to was that, in the opinion of the committee, the 
preamble was not proved. With regard to the instruc- 
tion from the House of Commons, he said a full and 
exhaustive report, which is now in the ;.rinter’s hands, had 
been prepared, bub according to the rules of the House he 
was not allowed to state the purport of that report. It 
would, however, be ready during the course of the after- 
noon or evening. He added, in conc lusion, that the whole 
of the committee were absolutely unanimous with regard 
to the decision and all the statements contained in the 
report. 
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LEGAL INTELLIGENCE. 


BLACKPOOL TRAMWAYS LITIGATION. 


In the Appeal Court on Monday, before Lords Justices Williams, 
Romer, and Fletcher Moulton, there came on for hearing an appeal 
of the Electric Tramway Construction and Maintenance Oo., Black- 
pool, from order of Mr. Justice Swinfen Eady in the aotion of Miller, 
Peel, Hughes, Rutherford. and Oo., Liverpool, v. the Electric Tram- 
ways Construction and Maintenance Co., the appellants asking that 
an order of Mr, Justice Swinfen Eady made on Ost. 1, 1905, might be 


reversed, and that ib might be ordered that Miller, Peel, Hughes, | 


Rutherford, and Oo. do deliver to the electric company within 14 days 
their bill of costs, charges, and disbursements against the company, 
together with cash account of all moneys had and received by them 
from bhe company, and that it might be referred to the taxing master 
to tax and settle the bills with all the usual directions, and that 
either party might be at liberty to apply as they might be advised. 

After hearing arguments from counsel on both sides, LORD JUSTICE 
WILLIAMS said that the Oourt in the exercise of its discretion did not 
think fit to make any order in this case, and they dismissed the appeal 
with costs. 

LORD JusricE Romer said he agreed that, assuming the Court had 
jurisdiction to make au order in favour 5f the appellant, he thought 
in the circumstances of this case they ought not to make any order, 

Lord JusricE FLETCHER MOULTON also concurred, 

The appeal was accordingly dismissed, with costs, 


PATENTS DISPUTE. 


On Thursday, 21st inst., Mr. Justice Bingham gave judgment in 
the action heard by him and a special jary, brought by Henry Ohitty 
against the British Westinghouse Electric Manufacturing Oo, for 
damages for breach of covenant, The plaintiff asserted that certain 


information imparted to the defendant company in the course of 


experiments in connection with dynamos relating to improvements in 
ventilating plates for armatures, and the use of auxiliary poles in 
combination with a system of slots in the pole-pieces to prevent dis- 
tortion of the magnetic field of his design, was used by the company 
in contravention of the expressly stipulated provisions in the form of 
covenant that they would not use or disclose the information obtained, 

In the course of his summing up, Mr. Justice BrnaHaM said the 
question for the jury to decide was whether the defendante, in violation 
of the agreement, disclosed information which was conveved to them 
in the course cf their business conrestion with the plaintiff, 

The jury answered in the affirmative, and returned a verdict for the 
plaintiff, with £1,600 damages, 


LUCAN TRAIN ACCIDENT. 


In the Nisi Prius Oourt, Dublin, on Wednesday, before Mr, 
Justice Kenny and a city common jury, the case of Smith v. tho 


Dublin and Lucan Electric Railway Oo. was tried. The plaintiff 


claimed damages for personal irjaries sustained by him while a 
passenger on the defendant somvany’s railway in August Jast 
through the alleged negligence cf the company’s servant, The 
defendanis denied negligence, 

The case for the defendant company was that the collision was a 
trifling one, Two carrisges were running into the terminus at 
Lucan. The brake failed at first to act, but the motorman had 
checked the speed before the end was reached, so that the train, which 
consisted of two carieger, ran easily against a wagon that was 
standing at the station. The impact was very slight, end nobody 
complained of being hurt, not even the plaintiff, untii he came to 
Dublin. After medical evidence had been tendered, the company 
raised the defence that the ticket purchased by the plaintiff bore on 
its back evidence of a contract between the plainiiff and the defendant 
company, that in the event of an irjary resulting from an accident 
the liability of the drfendants should not exceed £25, 

Mr. Justice KENNY submitted questiona to the jury, which were 
ar swered in the negative: Did the plaintiff know, or had he re°son to 
believe, that there was printed matter on the back cf the ticket? Did 
he know, or had he reason to believe. that the ronditions on the ticket 
related to the terms of the contract of carriage? Did the defendants 
do what was reasonably sufficient to give the plaintiff notice of the 
condition ? 

The jary found that there was negligence on the part of the 
defendants, and they assessed damages at £150, 

Stay of execution was granted for a fortnight. 


UNAUTHORISED ELECTRIC LIGHT CONNECTION. 


A pro ezution, iastituted by the authorities ia the interests of the 
publie safety, ergsged the attention of the Eastbourne justices on 
Friday last, when Mr. F, Weller, of Langney-road, was summoned for 
laying a wire communicating with the electric wire without the 
cunsent of the undertakers (tne Corporation of Eastbourne), 

Mr, J. K. BRvDGEs, the borough electrical engineer, in the course cf 
bis evidence in support of the prosecution, said the Corporation supplied 
the electric current to defendant for an electric motor which drove 
some grinding machinery. That motor had a switch which was used 
for starting iv. On that switch there were two terminals to which 
the mains were attached, and defendant connected a length of bell 
wire to the mains in order to obtain current for lighting an. electric 
lamp. The whole premises might have been burned down at any 
time, and the Corporation did not wish to have an electric fire if they 
could possibly avrid it. 

The Bench inflicted a fine of £2 and coste, but threatened that 
on another occasion they would impose the fall penalty, 


the cars has been well maintained, 
averaged about 90,000 per week, and it would piobably have been 
considerably larger had we not been handicapped during the first 
three months by rather exceptionally unfavourable weather, 
impossible, however, to draw any inferences from the working of 


most 
so that we are practically working two systeus unconnected witn 
- each other, 

in Hastings, 


COMPANIES’ MEETINGS AND REPORTS. 


HASTINGS AND DISTRICT ELECTRIC TRAMWAYS. 


The second ordinary general meeting of the shareholders of the. 


Hastings snd District Electric Tramways Co. was held on the 21st 
inst., Mr. E. O. Morgan (chairman of the company) presiding. 


The CHAIRMAN said: Since the beginning of the year the service of 
The number of passengers has 


It ia 


the lines in their present unfinished condition, The system 
comprises 194 miles of street, of which 14°45 are at the present 
time open for traffic, the unopened portion being, for the 
part, the link between the two ends now runnirg, 


We have also a somewhat peculiar feature to deal with 
The lines may be divided roughly into two sections— 
those in use for business purposes, and those which are mainly for 
pleasure traffic, approximately one-half of our ranning lines under 
each category. This, as you will readily understand, brings us very 
largely under the ix flaence of the weather, which, when untavonrable, 
reduces the receipts on cur pleasure lines to a minimum, Up to 
the present time we have no data before us to indicate how far 
the traffic for the present five months of the present year, which 
also include three winter months, compares with the five months 
of last year, the comparison being rendered doubly difficult by 
the fact that for two months we have been working the increased 
mileage between St. Leonards and Bexhill, and it is, therefore, quite 
impossible to give any forecast as to the future earnings of the system, 
We feel great confidence, however, that when all the lines are opened 
and running, we shall have a great increase in the receipts, and also 
an appreciable reduction in the percentage of our expenses, Having 
regard to the fact that our power station, sub-stations, and that 
portion cf the lines opened on July 31 last were completed in almost 
record time, it has been a great disappointment to the directors that 
the. conditions imposed should have caused so much delay in the com- 
pletion of the system, but it is hoped that within three months, or 
perhaps four, all the lines will be ruoning, and that we shall fiad the 
earning power of the Company satisfactory, as there now seems every 
reason to believe. He did not think the directors would pay the full 
preference dividend, 

Mr, GEORGE KITCHIN seconded the motion, which was carried 
unanimously, 


ELECTRIC AND GENERAL INVESTMENT. 


The directors’ report for the year ended May 31 shows a gross profit 
of £15924. After deducting general charges and the iuterim 
dividends on the preference ana ordinary shares, and providing for the 
proportion of the final dividend accrued on the preference shares to 
May 41, there remains a net balance of £6,861. Of this sum the 
directors propose to carry to the contingencies fund £5,861, leaving a 
balance of £1,000. The directora recommend the payment of & balance 
dividend of ls per ordinary share, making a total dividend of 2s. 
yer share, or 10 per cent, for the year. The trustees for the ordinary 
shares reserve fund propose to d stribu'e ls. per share out cf the 
dividends received on the trust investments, making, with the above- 
mentioned balance dividend from the Oompapy, a total present dis- 
tribution of 2s. per share, or, with the interim dividend already paid, 
53, for the year on each ordinary share, 


INDIAN ELECTRIC SUPPLY AND TRACTION. 


The report of the Indian Electric Supply and Traction Oo. to 
Dec, 51 last states that buildings for the boilers, engines, and stores, 
the offices, car-shed, and steff quarters are either completed or in a 
very advanced stage. One boiler is erected, and two of the generating 
sets are in position. The :e35 of the plaut has reached the works, 
and is in course of erection. Owing to a variety of causes, it was not 
possible to commence supply at the early date anticipated in the last 
report, Of the underground maine, over four miles have been laid, 
and a start has been made with the laying of the track, The con- 
tractors are confident that the work specified in the prospectus will be 
completed by the due date, Nov. 30 next. 


NEW COMPANIES REGISTERED, 


International Telegraphic Appliances,— Registered Jone 14, 
£5,000 ia £1 shares (1,000 6 per «ont, cumulative preference), As 
title. Agreement with W, J, van Hoytema, No initial public issue. 


Sungei Buloh Rubber Co., Limited.—Registered June 20, 
Oapital, £40,000 in £1 shares. Otjects: to acquire the leases of all 
or part of certain agricultural lana containing about 1,200 acres in 
Selangor, Federated Malay States, known as the Sungei Buloh Estate, 
which leases were recently granted to T. Moore to cultivate rubber, 
guttaperchs, balata, and other produce, etc, No initial public issue, 
Registered cffise : 1, Great Winchester-street, E.O. 


Swanage Electricity Supply Co., Limited, — Registered 
June 19, Capital. £10,000 in £10 shares, O}jscts: to carry on the 
business cf electrical engineers, electricians, contractors, suopliers of 
electricity, manufacturers of electrical apparatus, etc. No initial 
public issue, Registered office ; Moorgate-court, E.O, 


Liens Registered. 


Cape Electric Tramways Limited, London, E.C,—Particulars 
registered June 15, relating to 5 per cent, debentures for £200,000 
secured by a trust deed dated Féb. 7, 1906 ; secured by a second charge 
on shares in certain companies, and by a floating charge on the under- 
taking and property. 

Marconi International Marine Communication Co., Limited 
(London) —Issue on June 18 of £8,000 7 per cent. debentures, part 
of a series created Nov, 20, 1905, to secure £25,000, charged on the 
company’s undertaking and property, present and future, including 
uncalled capital. No trustees. Total amount previously issued of 
same series, £8,000. — 

Northampton Electric Light and Power Co., Limited,—Issue 
on May 18 of £500 and on May 30 of £600 4 per cent. debentures, 
part. of a series created June 3, 1896, to secure nob more than two- 
thirds of the paid-up capital for the time being, charged on the com- 
pany’s undertaking and property, present and future, including uncalled 
capital. No trustees. Total amount previously issued of same series, 
£34,200, 

New Electric Rifle and Target Co., Limited (London), —A 
10 per cent. debenture, dated June 13, 1906, to secure £2,000 charged 
on the company’s lands, hereditaments, and property, present and 
future, including uncalled capital, have been registered. Holder : 
P. L, Jacques, Silsden, near Keighley, Yorks, 


PERSONAL, 


Mr. W. H. Patchell, vice-president of the Institution of Electrical 
Engineers, M.I.O.E., M.I.Mech.E., and M,A.I.E.E,, who has been 
engineer-in-chief to the Oharing Oross, West-end and City Electricity 
Supply Oo, for the last 13 years, has just completed a seven years’ 
contract with that company in connection with their city of London 
extensions, Mr, Patchell is now proposing to establish himself in 
Westminster as a consulting engineer. He will devote a good deal of 
his attention to the application of electricity to mines, It will be 
remembered that Mr, Patchell served on the Home Office Electricity 
in Mines Committee which inquired into and reported on this subject, 
Mr, Patchell will have offices in Westminster, the address of which 
will be notified shortly ; meantime his address will continue to be 
60, St. Martin’s-lane, W.C. 

Mr. E, T. Williams, chief electrical engineer to the Sanitary Com- 
missioners of the City and Garrison of Gibraltar, and Mr. H. A, Nott, 
depuby electrical engineer, have resigned their appointments, having 
accepted appointments under the Admiralty. Mr. A. S. D. Barnes, 
assistant electrical engineer, has been promoted to the position of 
electrical engineer. | | 

Messrs, Hunter and Swan, of 1, James-street, Bute Docks, Cardiff, 
have been appointed representatives of the Brush Electrical Engineering 
Oo. in South Wales for steam electrical plant, rolling-stock for elec- 
trical and steam lines, etc, Enquiries may be addressed to them or 
general information obtained from them. 

Mr. Price White, electrical engineer to the Bangor City Council, 
having been successfal in obtaining a more lucrative position else- 
where, tendered his resignation, but the Council having regard to Mr, 
White’s valuable services have given him av additional appointment 
as assistant gas engineer, with the agreement that at the expiration of 
two yeara he shall become manager of both lighting undertakings, 

Mr. W. E. Pennyfather, who occupied the position of station 
engineer to the Launceston City Council, has severed his connection 
with the Corporation in order to accept a more lucrative position 
elsewhere, 

The Greenock Oorporation have increased the salary of their elec- 
trical engineer, Mr, J. A. Robertson; by £100 per annum. 

Mr. J. L., Oateaux has arranged to leave the British Thomson-. 
Houston Oo., Rugby, and expects to take up other work at an 
early date, 

Lord Kelvin entered on his eighty-third year on Tuesday last, It 
is almost impossible to realise the progress that practical science has 
made during the great scientist’s lifetime, Lord Kelvin entered 
Glasgow University, where his father was professor of mathematics, 
in 1834, and when he was only 17 he wrote a paper in defence of 
Fourier’s formu] and harmonic analysis. 

Mr. A. S, L. Barnes has succeeded Mr, E. T. Williams as city elec- 
trical engineer of Gibraltar, the latter gentleman having taken up the 
position of assistant electrical engineer at H.M Dockyard, Sheerness, 

Mr, T. O. Bacon has been appointed assistant mains superintendent 
to the Marylebone Borough Council at a commencing salary of £220 
per annum, $ 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Hackney. —The Borough Council invite tenders for the supply and 


erection of arc lamps, pillars, and accessories, "Tenders by 4 p.m. on 
July 26. 


Amsterdam,—Tenders are invited for the supply and delivery of 


stove coal for the Postal and Telegraphic Departments in Amsterdam, 
Tenders by July 4. e 


Glasgow.—The Corporation invite tenders for the-electric light 
installation, etc., for Townhead district library, Tenders to the Town 
Clerk by 10 a.m. on July 2, 


Twickenham,—The Urban District Council invite tenders for the 
electric lighting and supply of electrical machinery, etc., ab the 
pumping station and destructor buildings, sewage disposal works, 
The Mereway. Tenders to the Olerk by noon on July 11. 


electric arc lamps and electrical accessories, 


Bolton. —The Electricity Oommittee invite tenders for the supply, 
delivery, and erection of condensing apparatus. Tenders by noon on 
July 12. See advertisement, 

Sofia.—The Finance Minister of the War . Department invites 
tenders for the delivery of telegraph and telephone materials, Esti- 
mate £450. "Tenders by Aug. 21. 

Dublin. —The Lighting Committee of the Corporation invite tenders 
for the supply of sub-station switchboards and acccessories and trans- 
former pillars, "Tenders by July 9. See advertisement. 


Brussels, —Tenders are invited for the delivery and erection of iron 
poles for the electric lighting of the streets. Form of tender may be 
obtained at the Town Hall at the price of 0*50fr. Tenders by July 17. 

Brussels,—The Municipality invite tenders for the supply of 108 
Tenders to the Town 
Hall, Brussels, by July 6. Guarantee 5 per cent. of the amount of 
the contract, 

Johannesburg .—The Central South African Riilwavs invite tenders 
for the supply aud delivery of wire, Tenders to the Secretary of the 
Tender Board, Post Box 4570, Johannesburg, or the Crown Agents for 
the Colonies, London, ‘Tenders by July.10. 

Leeds.—The Electricity Committee invite tenders for 160 tons of © 
coal-tar pitch, to be delivered in carts in such parts of the city of 
Leeds and at such times as the Oommittee may require during 12 
months ending on July 31, 1907. Tenders to the Town Olerk by 
July 16. d 

London, S,W.—The London County Council invite tenders for the 
manufacture, delivery, and laying of (a) about 33 miles of high- 
tension three-core lead-covered electric cable, telephone cables, etc., 
and (b) about 25 miles of low-tension lead-covered electric cables, tele- 
phone cables, eto, Tenders by 10 a.m, on July 10. 

Sydney, N.S.W,-—The Postmaster-General is open to receive offers 
for the delivery and erection of five sections of a common battery 
switchboard and 500 subscribers’ telephones, Particulars can be 
obtained from the Electrical Engineer, G.P.O., Sydney, Melbourne, 
Brisbane, and Adelaide, "Tenders by Oct. 24. 


Middlesex.—The Light Railways and Tramways Committee of the 
County Council invite tenders for the work and materials required in- 
the construction of the permanent way (for electric traction), bridge 
work, road widenings, etc, for Contract No, 17, railway No, 1 (order 
1903): a line of double track (with cross-overs, contingent work, 
etc.) to be laid along Green-lanes. in the districts. of Wood Green 
and Southgate, in the county of Middlesex, to a length of 3 miles 
0 furlongs 4 chains, or thereabouts. Tenders to Sir Richard Nicholson, 
clerk of the County Oouncil, Middlesex Guildhall, Westminster, 8.W., 
by 12 noon on July 11. - 


RESULTS OF TENDERS. 


Bray.—The Urban District Council have accepted the tender of 
the Gilbert Arc Lamp Co, for supplying 25 arc lamps for the sum of 
£276, 10s., and 16 brackets £2, 83, 

. Cardiff,—The tender of Arnold and Son, at £158, for the electric 
light wiring at the cottages for attendants at the institution has been 
conditionally accepted by the Asylums Committee, 


Marylebone.—The Borough Oouncil have acceptsd the tender of 
ihe Lancashire Dynamo Oo, for the supply cf the battery-charging 
boosters, switchboards, and accessories for the Rathbone-place battery 
at £2,557, 108, : Z 

Southend,—The Town Oouncil have accepted the tender of the 
British Thomson-Houston Co, for the supply and erection of an 
additional switchboard panel and switchgear required in connection 
with ths new 500-kw, engine and dynamo for the sum of £126. 


Limerick,—The following tenders have been received for the wiring 
and installation work in connection with the Munster-Connacht 
Exhibition to be held at Limerick : 

Ampere Electrical Co,, 44, Fleet-street, Dablin (accepted) £85 10 0 
Alhard Electrical Co,, 16, Westmoreland-street, Dublin... 118 O O0 


Ramsgate.—The Town Council have reccived the following tenders 
for an electric fan at the pavilion : o 


Ramsgate Electricity Oo. nam... nus sæma ooo ome oon oos emm eo amt mm maseaan E111 12 0 


We RIDGEN ger dane aee $9410. 0 
E. J. Philpott (accepted) ....—.......— eem mease ee 8610 0 
Jarman DIOB. 25 d ce ra a EE HM ELE eves. “GO UO 
Matthews and Vates mesme... cccneremcssscetsessnscorssssetscssnee 0010 O0 


Leyton,—The Urban District Council have accepted the following 
tenders in connection with the new tramway line in High-road, 
Leytonstone : Mountain and Gibson, radial truck axles, £3,667 ; Mill, 
Ross, and Oo., car bodies, £12,240; Messrs, Lemare, connecting 
cables, The following are the lowest tenders received for electrical 
equipments: British Thomson-Houston Oo., £10,892, 133. 51., and 
with certain deductions, £10,542. 13s. 51.; British Westinghouse 


‘Electrical Construction Oo., £11,915. 7. 6d., and with deductions, 


£10,689, 7s. 6d. These were referred back, 


Handsworth (Staffs),—The Urban Districh Council have received 
the following tenders for a borehole pump, electric motor, ete., for 
their Grove-lane Baths: 


J. Thom, Patricroft, near Manchester (accepted) ...... £66618 0 
Tangyes Limited, Cornwall Wcrks, Birmingham ........ 725 0 O 
Le Grand and Sutcliff, Bunhill-rxow, London ............ 75210 O0 
T. Matthews, Imperial Works, Manchester ..—..-.-... 815 0 0 
Glenfield and Kennedy. Kilmarnock .......-...-.... 857 0 0 
General Electric Oo., Witton, Birmingham  ............— 883 10 0 
E. Timmins and Sons, Bridgewater Foundry, Runcorn 965 19 0 
Mather and Platt, Salford Ironworks, Manchester .... 1,095 O 0O 
Ellis and Ward, Edmund-street, Birmingham ........... 1,186 0 QO 
Worthington Pump Co,, Victoria-square, Birmingham... 1,296 0 Q 


BUSINESS NOTES. 


TRACTION. 


Exeter. — Work on the Alphington tramway extension has 
commenced. : 


Worsley.—Tramlines are now being laid connecting up Worsley 


with the Salford. Corporation's line. 


Portsmouth.—The Town Oounscil have adopted the Tramway 


Oommittee’s recommendation for the extension of the tramway routes, 

Swinton, —Mr, James Cocker, of Walkden, has secured the 
contract for the erection of tramcar shed for the Lanesshire United 
Tramways Co. 


Mansfield, — On Saturday last a lady, whilst attempting to leave a 
car which was in motion, was thrown heavily to the ground, sustaining 


severe injuries. | 


Hackney.—The work of electrifying the tramways at Stamford 


Hill has began. - It is expected that the electrification scheme will be 
completed by Monday next. 


Gainsborough.—The Urban District Council are supporting the 


opposition of a large number of residents and trades to the proposed 
light railway at Gainsborough. 


Paraguay.—The British Consul reports that it is stated that 
electric traction is shortly to be introduced by the present urban 


tramway, which is a British company. 


Hetton,—Oolonel von Donop, Board of Trade inspector, visited 


Hetton on Saturday for the purpose of inspecting the new piece of tram- 
line across the Hetton railway bridge, Elemore-lane, and Easington- 
lane, about a mile in length. 

Brentford.—The annual sports in aid of the London United 
Tramways Employé? Philanthropic Fund was held on Wednesday 
last, An attractive programme was provided, and Lady Olifton 
Robinson: distributed the prizes, | 

Burriana (Spain).—Progress is being made with the extension of 
the light railway from Oastellon to Burriana and the port of Burriana, 
in connection with the line to Onda, and the extension is likely to be 


completed by the summer of this year, | 


Nechells (Birmingham),—Dauring the week a gang of about 40 
workmen have been busily engaged in laying the lines for the new 


electric tramway service from Birmingham to this district. 
standards have been erected for a single line. 

Newcastle-on-Tynoe,—The tension with regard to the threatened 
tramway may be said to have slightly relaxed owing to the evidence 
of internal dissension in the men’s union. Negotiations are, however, 
still in progress, and developments are awaited. 


All the 


Leicester,—The motormen and conductors in the employ of the 
Corporation Tramways Committee: have been granted an increase in 
In addition, a minimum of nine hours for 


wages of id, an hour, 
Sunday work is to be fixed, and bonuses will be paid half-yearly. 


Weymouth,—A poll of the ratepayers was taken last week on the 
question of introducing electric trams in the borough. Only about 


one-fourth of the burgesses on the register recorded: their votes, and 
the result of the poll was as follows: against electric trams, 959 ; for, 
559—mejority against trams, 400. | | 
, Overbridge Trams,—The House of Lords on Friday last passed, 
without opposition or comment, the second reading of the London 
Oounty Council's Tramways and Improvements. Bill, which provides 
for the extension of the Council's tramway system over Westminster 
and Blackfriars Bridges and along the Victorla-embankment, 
Granada (Spain),—The tramways, which were opened over a year 
since, have been extended and are being continued, without much con- 
sideration, however, for the narrowness of the streets they are obliged 
to traverse. The rails are being laid for the line leading to the 
Alhambra, and there is a scheme afloat for making one to the foot of 
the Sierra Nevada. 


Walkden,—The Lancashire United Tramways Oo. ran a trial trip - 


on their new line from Brookhouse, Farnworth, to the Ellesmere 
Monument, Walkden, on Friday last, and it proved satisfactory. The 
lines have been laid by Messrs. Krauss and Sons, of Bristol, who are 
now laying lines for the same company from Walkden to Swinton, 
and from thence to Worsley, Winton, and Boothstown, They are 
also to lay lines from Unity Brook, Kearsley, to Pendlebury. 


Penge,—As a result of the Highgate tramway disaster, the Penge 
Councii have this week discussed the necessity of taking extra 
precautions to avoid a similar catastrophe on the stretch of the 
Anerley line leading to the high level at Upper Norwood. Here the 
gradient is 1 in 9, and, in reply to the questions of the Council, 


the surveyor, Mr, Longdin, stated that the company had tested the 


brakes at 30 miles an hour, and the car had been stopped within 
30 yards, E 

Hawaii,—Additions to the tramcar lines, reports the British 
Consul at Hawaii, on the city and suburban system amount to a little 
over 1,100 yards, 
as well as an oil-tank ear, with a capacity of 63 barrels, for the 
company's own use and for delivery to customers, The present system 
has now about 24 miles of single line with switches, whilst the 
passenger traffic reaches 500,000 a month. The town of Honolulu 
13 very completely lighted by electricity, 

Croydon.—At a meeting of the Borough Oouncil the town clerk 
reported that he had received from the British Electric Traction Co, a 
cheque for £5,000, being the amount payable by the company under 
Section 35 of the Croydon and District Electric Tramways Act, 1902 
(Tramway No, 20). It has been decided, on the recommendation of 


the Tramways Committee, to purchase 10 additional cars from the 


British Westinghouse Electric and Manufacturing Oo., of the same 
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of German and Belgian companies. 


Successfully worked by foreignera. 


Express cars for parcels delivery have been added, . 


1906. 


type as the 15 recently purchased, at the estimated cost of £521. 10s. 
per car, and that application be made to the Board of Trade for 
sanetion to a loan for that purpose, | 

Light Railways,—The Board of Trade have recently confirmed 
the following orders made by the Light Railway Oommissioners : (1) 
Stretford Light Railways Order, 1906, authorising the construction of 
light railways in the urban district of Stretford, in the County 
Palatine of Lancaster; (2) West Manchester Light Railways (New 
Lines, etc.) Order, 1906, authorising the construction of additional 
light railways in the parish of Davyhulme, in the rural district of - 
Barton-upon-Irwell, and in the parish and urban district of Stretford, - 


Westminster,—In connection with the electrification of the tram-. 
ways in Vauxhall Bridge-road, the London County Council submitted 
to the Borough Council a plan showing the site of a proposed pillar to . 
be erected: in Vauxhall Bridge-road by Victoria-strees, The latter . 
were of opinion that the pillar would cause great obstruction in the — 
position proposed by the County Council, and referred it to the city 
engineer to endeavour to get the pillar ereoted in the middle of the 
road by the drinking fountain, They have now received a report from 
the city engineer that the tramway manager has agreed to place the 
pillar in the position suggested by them. | 

Croydon,—In order to widen the street and remove an obstructing © 
corner in view of the tramway extensions from Mitcham to Weat 
Croydon, the lessees, the British Electric Traction Oo, desire to 
acquire compulsorily the site of 7, Lower Church-street, Croydon, but 
there is a dispute as to the terms of purchase, The freeholder 
demands £1,678 and the leaseholder £1,760. Pending the decision 
of the arbitrator on the price, application was made on Wednesday to 
the magistrate for the appointment of two sureties and the signing of 
a bond to enable the traction company to obtain possession of the land — 
meanwhile, so that the laying of the tramway extensions might not 
be delayed by the arbitration proceedings, The application was . 
granted, | | | = 

London Railways.—The members of the civic commission who - 
were sent to report on the methods of dealing with traffic in London ~ 
and Paris have, says the Tribune, presented their preliminary report. | 
On the whole the commission were very favourably impressed with 
the speed and efficiency of the London railways under modern condi- . 
tions, but they eannot avoid reference to.the bad atmosphere prevail. . 
ing in the London ‘‘tubes,” and of one of these in particular, . The | 
method of collection of tickets emp'oyed on the Central London Rail- . 
way is praised as a pleasant contrast to the troublesome supervision on. 
the Berlin electric line. The carriages and the lighting arrangements 
were found to be better in London than in Paris or Berlin. On the 
whole, however, both London and Paris were found to be in advance 
of Berlin in the matter of electric railways. 

South Shields,—On Monday the North and South Shields Electric 
Railway Bill passed the committee stage in the Honse of Lords without 
opposition, The measure has been introduced for the purpose of 
obtaining an extension of time for making a ‘'tube” railway 
authorised in a previous session, Formal proof of the preamble was 
given before Lord Onslow, who ordered the Bill to be reported for 
third reading, Oolonel von Donop, on behalf of the Board of Trade, 
on Saturday last made an official inspection cf the Frederick-street to 
Slake-terrace section of the South Shields Corporation tramways, 
The car was taken over the whole of the section, The inspector made 
a careful inspection of the point where the cars dip under the railway 
bridge in St. Mary’s-terrace, where the roadway has been lowered. 
Immediately after the inspection the service was inaugurated, 


Barcelona (Spain),—The British Consul at Barcelona reports that 
nearly all the existing tramway companies have made small extensions 
of their lines during the year 1905, but none of them ‘have carried out 
any important work except the Sarria-Barcelona Railway Oo., which .. 


; have completed the electrification of their line, and have also built the 


funicular line, connecting Sarria (a suburb of Barcelona) with the 
mountain village of Vallvidrera. ‘This funicular line is expected to 
be opened in the spring, and has had the effect of numerous villas . 
being built on the mountain side overlooking the city and the sea, — 
The Barcelona Tramways Co,, the most important British enterprise 
in this city, have sold their business to a Belgian syndicate, thus the 
entire system of electric tramways in Barcelona is now in the hands 
The consul further points out 
that foreign enterprise in this city and province is increasing yearly, 
Tramweys and electric lighting, among other industries, are all being 
The British element is being out- 
numbered by other nationalities, He states that any British firms 
addressing him with a view of starting houses or factories there will 
always oboain all information and help possible, 


London County Council.—At the meeting of the London Oounty 


‘Council on Tuesday, the Highways Committee presented a report in 


reference to an application made by the Highgate-hill Tramways 
Limited to the Light Railway Commissioners for an order to authorise 
the construction of certain light railways in the counties of London 
and Middlesex. The proposed lines affecting London are along the 
route of the company’s existing tramways, which are of narrow gauge 
and are worked by cable traction, from the Archway Tavern along 
Highgate-hill and High-street, Highgate, to Southwood-lane, a total 
length of about 5 furlongs 7 chains, The lines for about one-half of 


this length are wholly in London, and the remaining portion of the 


line runs along the county boundary, and is situated partly in 
the metropolitan borough of St. Pancras and partly in Hornsey, 
It is also proposed to construct a light railway along North-road 
and North-hil, which are wholly in the county of Middlesex, 
Special provisions are also inserted in the order with regard to 
the fubure purchase of the railways by the local authorities afber 
the expiration of 42 years at a fair market value as a going 
concern, but without any allowance for compulsory purchase, It 
has been the uniform practice of the Council in the past to oppose 


the construction by any company of tramways in the county of 
London, and the committee recommends that the new scheme of the 
company should be opposed by the Council. 

Malaga (Spain).—The report of the British Consul at Malaga 
contains the following interesting passages, to which the attention of 
electrical engineers may be profitably directed: The narrow-gauge 
railway from Malaga to Torre del Mar ia now in course of active caon- 
struction, It is still stated that the railway from Malaga to Ooin, via 
Alhaurin el Grande will shortly be commenced. The company which 
has subscribed the capital for these undertakings isa Belgian oue— 
‘Sociedad Hispano-Belga de ferro-carriles y tranvias”—formed in 
Autwerp with a capital of 5 000,0COfr, for the workivg of railways 
and tramways in Spain, as well as for the development of electrical 
enterprises. The revival of the railway schem3 from Malaga to 
Gibraltar is also stated to be under consideration. I: ijs note- 
worthy that mos}, if aot all, of the new railway enterprises 
in these provinces are in the hands of Belgian cr French parties, 
Work has been commenced during the past year in connection 
with the electrification of the local system of tramways, which is 
beiog extended considerable in various directions, The new cars may 
be expected to start runnirg some time in the year 1906, The electric 
works at the Ohorro, designed to utilise the fall of the water of the 
River Guadalhorce at the Chorro (a distance of some 32 miles) for the 
creation and transmission of electric energy to Malaga, for industrial 
purposes, continue to supply power to a number of industrial enter- 
prises, inclading the Ecglish and Garman electric light companies, the 
tramway company, and various manufaoturir g establishments, 


Highgate Tramway Accident.—The inquest on the bodies of the 
victims of the Highgate tramway disaster (details of which appear in 
another column) was opened at Islington on Tuesday. The driver 
(E. H, Cone), in the course of his evidence, said that prior to the fatal 
occurrence he had trouble with the hand brake on three occasions. 
On resuming his journey sfter a. stoppage to let down passengers, he 
tried to pull up ac the compulsory stop under Highgate Archway, and 
the wheels again skidded. He released the hand brake, and the 
wheels kept on skidding, even after applying sand, He then applied 
the magnetic brake, which was no good, ss the wheels were still 
skidding. After that he reversed the motion of the car with the idea 
of unlocking the wheels. The switch came out, and he performed the 
Same operation again, but still the wheels skidded; and the car gained 
considerab:e speed. The tram gaintd speed more rapidly, Replying 
to questions by the coroner, wivness said he had had wheels catch 
before, but as soon as the hand brake was released they generally 
revolved again, His opinion was that something was radically wrong 
with the wheels. He tock the car out of dock on the day of the 
accident, and she looked a picture. Whit Monday, he believed, was 
the Jast time she was out, The rails were in a terrible condition near 
the Archway. ‘' They always are," he went on, '' no matter whetber 
the sun is out or not, As soon as they are dry they are watered,” He 
denied that he put the hand brake on too soon, He knew the wheels 
were skidding, and, he said, he applied the brake verv gently, He had 
no current at all goiog downhi'luntil he reversed, He said the rail: 
were in a very greasy atate, and the wheels of the car were «kidding all 
the time. Mr, Arthur Henry Pott, chief engineer of the Metropolitan 
Electrico Tramways Oo., was tbe next witness, and said he did not agree 
with all the evidence given by Cone, He thoucht the accident was 
due to an error of jadgment ou the part of the diver, who should not 
have used the hand brake, The inquest was adjourned till July 10. 


Manchester.—Ia the annual report on the tramway working for 
tbe year adopted tor presentation to the City Council -it was stated 
that the aggtegate Jength of single track in the city is 151 miles 
647 yards ; 5 miles 505 yards had been opened during the past year. 
The traffic revenue amounted to £661 806, seainst £628 529 a year 
ago, ard the total revenue was £663,706.. Workivg expences 
amounted to £433 560, leaving a gross balance of profit £230,145, 
c: mpared with £220 358 in 1904 5. The sum svailahle for distribu- 
tior, with bank interest (£1,951), was £232,097. Oat of this sum 
charyes amounting to £111,925 were met, and the balance of 
£120,172 was appropriated as follows: renewals and depreciation 
account, £70,082; contribution in aid of rates. £46,000; street 
improvements round the infirmary, and interest £4,090. The appro- 
priated balance in the previous year was £120,950. of which £46 000 
was contributed to the rates, aud a further sum of £5,000 was transferred 
from the reserve fund accumulated in former years, The statistical 
information given in the report shows the progress of the Corporation 
tramway system. Borrowing powers have been obtained for 
£1,957,460. These the Oorporation have exercised up to £1,550,873. 
The gross capital exper diture on the system is shown at £1 675,811, 
against £1,587,930 at the end of the previous year. In the past year 
the cars ran 14,655,908 car miles, against 14,123,124 in the previous 
12 months; and the total number of passengers carried was 
135,925,952, compared with 126,900,875 in 1904-5. Ib was shown 
that the average traffic revenue per car mile is 10'844., sgainst 10 68d, 
last year; the average car miles per day per car 95, against 96:7 in 
, the previous year; and the average working expenses per car mile, 
including power, cost 7‘10d. (without power cost 5d.), against 6 99d, 
last year, Tho slight increase in the o^st with power is due to the 
working of the covered cars, as a greater current is required. 
The average fare per passenger is 1'19d., same as in 19045; and the 
average journeys per head of the population was 178, against 169 in 
the previous year. At the end of March the sinking fund had 
advanced to £104,654, applied in the reduction of debt, and the 
renewals and depreciation fund amounted to £249,211, against a total 
of £185 085 in the previous year, ‘The entire system has been working 
since 1904, but was partially opened in 1902. Since the opening 
£260,836 has been appropriated for renewals and depreciation, 
£178,451 to the city fand, £10,145 for street improvements round 
the infirmary, and £105,218 to the reduction of debt and sinking 
fund, The total liabilities at the end of the financial year were 
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against 57,569 last year, a decrease of 24 8 per cent, 


£1,506, 413, 


and the total outlay and assets were shown at 
£1,860, 279, | 


LIGHTING AND GENERAL. 


Islington,—The London County Council have granted a loan of 
£17,156 for electric light extensions. 

East Ham —The Council have received the sanction of the Local . 
Government Board to borrow £14,192 for electric lighting purposes, 

Ravensthorpe —For electric lighting extensions the Oouncil are 
about to horrow £2,650, and an enquiry will be held into the proposal 
on July 3. 


Carlisle.—À L.G B. inquiry is to be held on Julv 3 into the 
application of the Corporation for sanction to a loan cf £56,070 for 
electricity purposes, | B 

Luton.—The Corporation are making apvlieation to the Local 
Government Board for taaction to borrow £7,000 in connection with 
the electrical underteking. . | 

Taunton —The Council propose to borrow £3,300 for extensions 
to their electricity business, and a Local Government Board inquiry is 
to be held into the proposal on July 6. | 

Leek.— Kt the last meeting of the Urban District Council {ha engi- 
neer reported that the number of lamps connected to date was 6,5068, 
of whish 355 were connected during the month, 

Bexhill —The Borough Council have placed an order with the 
Paterson Engineering Co. for one condensation water purifier and 
grease eliminator, with quartz sand filter, for their electricity works, 

Eastern Extension Telegraph Co.—The directors of the Eastern 
Extension, Australasia, and, Ohina Telegraph Co, have declared an 
interim dividend for the quarter ended March 31 last of 2s, 6d, per 
share, 

Liverpool,—The electric light installation at.the new Liverpool 
Cotton Exchange is being carried out by the Northern Electrical and 
Ventilating Oo., of Liverpool, who are the contractors for the whole 
of the electric wiring for lighting as well as for the electric motors. 

Belfast.—The Harbour Commissioners have recently added to their 
valuable mechari^al plant for facilitating the discharge of coal vessels 
on the Queen's Qasy, two powerful long-radius cranes driven by 
electric power. These cranes are each capable of lifting a working lcad 
of four tons at a radius of 50ft., the jibhead being 45ft. above the level 
cf the quay. 

Southend,—The report of the Corporation engineer showa that the, 


lighting units generated were 69,401, as against 49,547 last year. an 


increase of 40 per cent, Tho traction units generated were 43 517, as 
The highest 
lighting load was 789 kw., as against 530 kw. last year, an increase of 
48'5 per cent. 

Huddersfield, —The Electricity Committee of the Borough Council 
have recommended that the charges and conditions submitted in con- 
nection with the development of motive power should bacome operative 
on Jaly 1. The Council have resolved that the mains be extended to 
Thornton Lodge-road, Salendine Nook Ohapel, and George-street, 
Milnsbridge, su'jzct to giarantees being obtained, also to Botham 
Hall-road. 

 Bitumen.—The British Electrical Trade Supply and Bitumen Co., 

of Trundley.road, Deptford, London, S E., inform us that the agency 
which they have with Messrs, Rumney and Rumney for the sale of 
their refined Trinidad bitumen and insulating box compounds will 
terminate on the 50th inst,, and they therefore request engineers from 
that date to kindly forward all.orders, inquiries, eto,, direct to them 
ab the above address. i 


Fiume (Austria-Hungary) —We% learn from the report of the 


British Consul at Fiume that the Municipality has under considera- 


tion a scheme for the erection of a large electrical plant for the supply 
of electricity for industrial and domestic purposes at a small cost to. 
consumers. Water power will supply something like 10.000 h.p. for 
the purpose at a cost cf something hke £40,000 to £50,000 initial 
cost and the work is to be carried out within the next two years, 
Planing Machines,—Bateman’s Machine Tool Oo., of Hunalet, 
Leeds, have sent us a copy of their latest catalogue illustrating and 


describing their sole manufacture and speciality—viz., high-speed 


planing washines. The machines are entirely self-contained, can ba 
conveniently placed in a shop, and the fixing of a separate countershafo 
is avoided, The firm have recently 1eceived orders for some of the 
largor sizəad machines from Messrs, Wm. Beardmore and Oo., of 
Deimuir: Messrs. Marshall, Sone, and Oo., of Gainsborough; and 
Messrs, Stothert and Pitt, of Bath. 


Commercial Intelligence.—The Advisory Committee on Oom- 
mercial Intelligence have decided, with the spproval of the Board of 
Trade, to dispatch a commercial mission to Canada on the same lines 
as the missions which have already been undertaken in South Africa, 
Australia, New Zealand, and other countries, Mr, R. Grigg, the 
commissioner appointed, will leave England in pursuance of his 
mission in the course of a few weeks, All communications for Mr, 
Grigg should be addressed to the secretary of the committee, at the 
Board of Trade, 7, Whitehall.gardens, S. W, 

Portsmouth,—The Electric Light Committee have submitted the 
accounts for the year ending March 31 last to the Council, and the 
general balance-sheet, together with the report of the engineer and 
mansger, The accounts show on the net revenue account a balance of 
£11,823. 173, 41., and the committee recommended tbat this sum be 
appropriated in the following manner—viz , transfer £3,996. 133, &d. 
to capital account to meet certain payments which have been made out 
of but which have not been borrowed ; transfer £1.000 to an insurance 
fund; transfer £3,500 to the general distrint fund of the urban 
‘authority ; and transfer the balance of £3,327. 3s, 8d. to the reserve 
fond, The report has been adopted, a 
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Erith’s Stokers.—Erith’s grateless underfeed stokers have recently 
been installed throughout large new boiler plants as follows: H.M. 


Government, Woolwich Arsenal, Lancashire boilers; London and 


North-Western Railway, Crewe, Lancashire boilers; Lever Bros., 
Port Sunlight, Lancashire boilers ; Bolsover Oolliery Co , Cheaterfield, 
Lancashire boilers; Cargo Fleet Iron Oo., Middlesbrough, 20 stokers, 
Nesdrum water-tube boilers; Durham Oollieries Power Sapyly Oo., 
15 stokers, Babeock water-tube boilers; Southeud e'ectrieity works, 
Economic boilers ; Islington electricity works, Bibcock boile-. 


Croydon,—The borough electrical engineer proprs?s to lay ducts 
in Whitehorse-road in connection witb the tramway extension in the 
course of a few days, and has suggested to the Council that, with a view 
bo economy, the laying of a two-way duct through Whitehorse-road at 
the same time is desirable, 
-amount to £187, 103,, and would be ready for a new feeder if required 
ab any time, which might be drawn through ; also for a distribuvur for 


giving a supply along this road. The cost of separately excavating — 


and laying a cable at a future time would entail considerably inc'ea:ed 
ccst, 

More Don'ts.—The form in which Mr. Punch couched his advice 
to the youug man who did not know how to extricate himself from a 
perplexity may be applied to careless users of electric light. The 
Union Electric Oo., of 151, Qaeen Victoria-street, E O., are to be con- 
gratulated upon havirg realised that trouble is often given to the 
users of arc lamps by the fact that the installing firm has been 
either unwilling or unable to. give simple instructions for their main- 
tenance, and the little sheet which they have printed for issue either 
to consumers or to their trade customers ought to be extensively 
circulated. 

Chinkiang (China),—Our consul at Chinkiang states that the 
latter part of the year a Chinese syndicate set up a plant for lighting 
Ohinkiang by electricity. It has not at present proved an unqualified 


success, not because the public is impervious to the advantages of 


electrical apparatus, but because the management of the syndicate 


does not impress the public with its reliability. The authorities of 


the British Concession have imposed certain conditions —calculated to 
improve the existing arrangements of the syndicate—as a necessary 
preliminary to the introduction of the electric currentinho the Concession. 
The matter is under negotiation, The plant erected by the syndicate 
has German dynamos and Chinese boilers, 


Stock Exchange,—The Stock Exchange Committee bave appointed 
to-day (June 29) a special settling day in Buenos Ayres Laorcz 
Tramways Oo.’s £300,000 sterling 5 per cent. first mortgage debenture 
stock. Applications have been made to the committee to appoint a 
special settling day in and to grant a quotation to Canadian General 
Electric Oo,’s Loudon certificates for 11,000 shares of 100dol. each 
fully paid, and Electrical Development Oo, of Ontario 2 500,000dol. 


first mortgage sinking fund 5 per cent. gold bonds of 500dol. each, , 


Nos. 10,751 to 15,750; also to appoint a special settling day in 
Langkon North Borneo Rubber 60,000 sharez of £1 each, 7s. 6d, paid, 
Nos. 1 to 60.000, and Nigeria Bitumen Corporation's 155,007 shares of 
£l each. fully paid, Nos, 1 to 155,007. Also to allow Oanadian 
General Electrice Co.'s 56,000 shares of 1C0dol. each, fully paid, to be 
quoted in the official list, 


Newport,—The annual report of the Newport electrical engineer 
on the Corporation electricity, power, and tramways departments, which 
bas just been issued, shows these undertakings to be in a fl urishing 
condition, The engineer is able to show decreased expenditure in several 
directione, and states that the receipts are well above the estimates, 
There are now in service 40 cars, and the average number of miles 
travelled per running car per annum is 52,570. The most remunera- 
tive route is the Corporation-road and Pill, whish produced £7,771. 
Qa, 1d. in receipts, and the second best ia the Caerleon.road and Pill, 
with receipts amounting to £7 500. 0s, 1d, The total receipts from 
the cars amounted to £31,244. 17s. 3d., which includes an item of 
‘' £5, 2s, 8d., money*found in cars"; and the working expenses 
amounted to £21,185, 193. 9d.; interest and sinkivg fund to £8 288. 
11s. 5d., leaving a net profit of £1,772. 63, 4d. 
power section of the report reference is made to the reduction in the 
cost per unit sold, the reduction being ‘07d. per unit below that of last 
year. The gross profits have risen, and have been sufficient t» cover 
the financial charges of the year, The total income from this source 


was £26,625. 63. 4d., ana the gross profit £13,470. 181. 3d. ; net, 


profit, £96. 10s. 11d. 


South Shields,—The borough electrical engineer has issued the 
annual report in connection with the South Shields Corporation elec. 
tricity works, Ib states that the result, as disclosed by the revenue 
account, is one that will be noticed with considerable satisfaction, 
Reference is made to the reduced charges which have been in opera- 
tion during the year ending March 31. which meant £1,700 less 
revenue when compared with the prices charged inm previous 
years, Notwithstanding this reduction, the resuls of the year’s 


working, after meeting all charges, shows the substantial balance of 
The eapital | 


£854. This is only £54 short of the estimated profits. | 
expenditure of theundertaking upto March 31, 1905, was £151,838, The 
additions during the year were £11,208, making a total expenditure of 
£163,047, The gross revenue was £17 351 as against £18 132 ia 
1905; working expenses amounted £7,210, as against £6 955, leaviog 
a gross profit of £10,120 against £11,196. Oat of this had to b» paid 
£4,769. 17s. 10d. for interest on loans, and £4,493 for sinkiog fund, a 


total of £9,263, against £9,130, leaving a net profit on the year’s: 


working of £856, and £181 from the the Holborn qusy, a total of 
£1,038, as compared with £1,988. The total number of units used 
was 1,438,921, yielding £17,551, equal to 2:894. per unit. 
number of consumers was 1,144, of which 618 were on the maximum 
demand and 480 on the flat rate, The average price obtained per unit 
for current supplied to private consumers was 3°47, while the price 
-obtained for street-lighting, less the cost of maintenance, was 1'3d. 


Io the electricity and | 


The total . 


possible rate of charge. 
‘towards the extinguishment of the loan debt is now £11,455. 7s. 


per unit, The reserve fund stands at £1,133, and the electrical ongi- 
neer recommends the committee to devote the whole of the balance of 
the net revenue account to reserve, 

The Robertson Electric Lamps’ Fire Brigade.—The contrsb 
for the. silver challengs shield presented by the City of London Oor- 
poration took place at the Guildhall on Saturday last, in the presence 
of an enormous crowd cf spectators, including the Lord Mayor, 
sheriffs, Mr. Alexander Ritchie (chairman of the City of London Oom- 
mittee), Sir Robert and Lady Rogers, Second Officer Gamble of the 
Metropolitan Fire Brigade, and Lieut,-Oolonel Fox, chief of the Salv: gs 


Corp. The contest was made a: difficult as possible under the cireum- 


stances, and the judges appointed were all experts, being chiefs of fire . 
brigad:s and ex-ufficers of the Metropolitan Fire Brigade. The ‘' wet 


The cost of this duct, if laid now, would | Arill ” in the Guildhall yard was perhaps the most interesting, and the 


Robertson brigade won this in the time of 71 seconds, being exactly 
20 seconds better than the brigade which nearest approached them, 
The indoor drill was a surprise drill, the problem being set by a com. 
mittee appointed from retired officers of the Metropolitan Fire Brigade, 
and the teams knew nothing of what was expected of them until they 
were separately marched into the hall, For this drill a maximum 
number of 250 marks could be given for various good points, and this 
was won by the Robertson Electric Lamps’ B igade with a total of 
240 marks out of the possible 250. In addition to the valuable shield, 
silver medals were also given by the Corporation to ihe Robertson 
team of seven men, Great praise was given by the experts present at 
the way the Robertson brigade carried out the drill, and of the whole 
19 competitors their chief (O. Bsavan) was the only one who gave tha 
first necessary order on discovery of an Outbreak ‘‘sond for the fire 
brigade," meaning, of course, the professional element. At the close 
of the competition the priz3s were distributed by the Lo:d Mayor, who 
congratulated the winning team on the excellence of their display. 


Dundee.—From the annual figures we learn that in the electricity 
department of the Council the estimated revenue, including the 
balance from previons year, was £29,245, 23, 9d., and the actual 
revenue was £51,591. 18s, 91, showing a surplus of £2,146 16s, 
The estimated expenditure, including surplus, was £29.245, 2s, 9d., 
the actual being £20,875. 15’. 4d., an increase of £1 630. 12s. 7d., 
leaving a balance in favour cf the account of £516. 31. 5d. There 
has been turned out 5,459 231 units, as against 5,C67,624 units last 
year, In other words, the coal bill was less by £798. 6s. 6d., and 
the electric current turned out in excess of last year was 571,607 units. 
The following table shows the continued prosperity and progress of 
the electricity department : 


l 1903. 1906. 
Ooal acaounb s ran ENTRE caves £4,75l .. £2 961 
Units generated .2.—.—.-.eeeeeemer-.M 38,051,492 ... 3,963 507 

 Totalrevenue .....—.-.--——— e £24,041 .. £30,923 
Total cost of generation of e-ergy.-.—....—- £9,771 ... £8 479 


' Besides, there has been spent during the past three years in relaying 


distribution mains, £8,384; relaying feeder mains, £1,750; ihree 
Parker generators, £1,500; taking down wall between engine-room, 
£229; cost of the old switchboard and two ergines, £1,600; men’s 
time on the above alterations, £1,000, The working conditions of the 
men have been greatly improved and wages increased. Having these 
renewal charges to meet out of revenue, the cost of gereration has in 
consequence been heavily handicapped. From the economical working 


‘during the past year and the prospective profits for the current year 


itis proposed that the price of electric energy to ordinary consumers 
for lighting be reduced by 4d. per Board of Trade unit, and that the 
cost to the tramways be 144. per Board of Trade unit, this having 
been arranged for in the estimate. One halfpenny per unit reduction 
is equal to 4d. per 1,000 feet of gax, During the past four years there 
has been paid off by the sinking fund and depreciation of plant, eto., 
the sum of £19,616, besides liquidating the relaying of mains, ete, — 
namely, £9,520, ; 

Norwich,—The report of the Corporation Electricity Committee on 
the working of the undertaking for the year ended March 31, 1906, 
was presented at the last meeting as follows: '' The working of the 


undertaking during the past year has been very satisfactory, and the 


rate of progress in previous years has been fally maintained, I6 will 
be remembered that a reduction from 53. to 441. per unit was made as 
from Jan. 1, 1905, and this, ib is estimated, adversely affscts the 
revenue for the year under consideration as compared with the previous 
year to the extent of about £1,400, The increase, however, in the 
number of units sold, which has been equal to 7 rer cent, and a 
reduction in working expenses to the extent of £298 has resulted, 
after including meter rents and sundry other receipts, in a gross 
profit for the year of £16,723. Os. 6d., as compared with £16,574. 
183, 2d. for the previous year. Thus, in spite of the reduction of 
id. per unit, the gross profit shows an increase of £148, 2s, 4d, The 
net p'ofit i1 £5,603. 63. 5d., after charging interest aud sinking fund 
in respect of loan debt; and this rum, together with £253. lls, 41. 
brought forward from the previous year—in all £5,857, 17s. 9d.— 
is carried to the appropriation accouot. Tha committee have given 
careful consideration to the polisy to be adopted in dealing with the 
balances at the end of each year, and in accordance with the principle 
already approved by the Council of placiog the business in a thoroughly 
sound and financial state by providing for the fall depresiation of. the 
existing machinery are recommending that £2,840 of the appropria- 
tion account be written off the value of certain engines of moderate 
power, some of which have already been sold, and the remainder of 
whieh willin the course of two or three years be replaced by larger 
plant, and that the balance of the appropriation acccunt be carried to 
the depreciation fund, The committee also recommend that after due 
provision as above has been made, the policy of the Corporation should 
be directed to giving the bes! supply to their consumers at the lowest 
The total amount provided for sinking fund 


This sums covers the requisite contributions to March 31, 1906, 
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and is calculated on a 40 years’ basis, as allowed under the Norwich 
Corporation (Electricity, eto.) Act, 1902, for the repayment of 
the loan debt. The number of new connections made during the 
year is very satisfactory, and compares well with previous years: 


total number of consumers 3,663, connected during the year 580, | 


total number of lamps equivalent to 8 c.p. 112,260, number of 


motors connected 297, aggregate h.p., of ditto 1,504, Number of | 


units sold: 1905 6—private lighting, 1,322,941; public, 38,009; 
motors, 885,469—total, 2,246,519, Total receipts, £30,109, or 
5'22d. per unit; total expenditure, £13,586, or 1:433. per unit. It 
will be seen that there has been a reduction in nearly all items of 
expenditure, and that the total cost per unit is ‘13d. less than the 
year before. This figure very much depands upon the output, and 
especially on the amount of the load during the daytime, when there 
is plenty of spare plant. This day load is increasing very satisfactorily, 
and will be considerably augmented shortly by the supply to Oarrow 
Works, and to another large firm in the city. 
stimulate the demand for motive power, and to benefit the smaller 
manufacturers in the city, the committee have revised the charges for 
current for motive power as from April 1 last, and the rates now 
compare very favourably with the lowest in the kingdom. The resulb 
of the alterations is estimated to give a reduction of £700 to 8800 to 
the consumers, but it is hoped that the greater part, if not the whole, 
of this may be compensated for by increased consumption.” 


PROVISIONAL PATENTS, 1906. 


JUNE 18. 

Improved electric cut-out and distribution box. Guiseppe 
S3occimarro, 100, Wellington-street, Glasgow. 

Improvements in methods of generating electricity: 
Baden Fletcher Smyth  Baden-Powell, 32, Prince’s-gate, 
London. 

Improved means of working and control for petrol- 
electric cars and electric cars, William Arthur Stevens, 
St. Peter-street, Maidstone, (Oomplete specification. ) 

Improvement in electric meters of the motor type. 
Jasp:r Wetter, 47, Hs3zex-street, Strand, London, (Albin 
May, Germany.) 

Improvements in and relating to induction coils, 
Stanislaus Henry Sauvé and Jacob Henry Robbins, 77, 
Chancery-lane, London, (Complete specification. ) 


13885. 


18897, 


13903, 


13928. 


13916, 


13948, 
Ziani de Ferranti, 18, Southampton-buildings, London. 

13956. Improved metallic filament for electric glow lamps and 
method of treating same. Philip Middletoa Justice, 55, 
Ohancery-lane, London. (Deutsche Gasglühlisht Akt,.Ges. 
(Auerges), Germany.) (Complete specification.) 

Improvements relating to electric furnaces. Sebastian 
Zini de Ferranti, 18, Southampton-buildings, London. 

Improvements in or relating to temporarily-acting 
make-and-Dbreak devices for electric contact apparatus, 
Johan Victor Wengelin, 111, Hatton-garden, London, (Oom- 
plete specification. ) 

Improvements in the electro-deposition of copper. 
Shorard Osborn Cowper-Coles, 4, South-street, Finsbury, 
London. 

Improvements in means for applying pressure to 
commutator brushes, The Morgan Orucib:e Company, 
Limited, and John Edward Grant, 4, South-street, Finsbary, 
London. 


13965, 


13969. 


18972, 


46978, 


JUNE 19, 

Improvements in electricity meters, Chamberlain and 
Bookham, Limited, and Sydney Holmwood Holden, 4, New 
Bartholomew-street, Birmingham, 

improvements in or relating to a new type of electric 
motor. Richard Joseph Orcwley and Lionel Geo-ge Caunter, 
86, Oharing Oross-road, Londcn, 

Improvement in electric switches. 
128, Oolmore-rcw, Birmingham. 

14041, Improvements in and connected with the suspension 

. of electric and other lamps and other articles. Adolph 
Wurderi:h and Gwylim Anwyl Hughes, 18, Southampton- 
buildings, Londcn, 

Improvements in connection with electric fans and 
motors to render them practically noiseless in 
working. John Jeffreys, 11, Old Qaeen-street, Westminster, 
London, 

Improvements in switching devices for electric circuits, 
Martin Kulln ann, 40, Kurfiirsseudsmm, Berlin, Germany. 
Improvements in and relating to Hertzian wave tele- 
graphy. Alexander Muirhead, 525, High Holborn, London. 

(Complete specification. ) 

Improvements in controller regulators. John Patrick 

Darkin, 322, High Holborn, London. (Date applied for 


13985, 


13995. 


14006, John Henry Tucker, 


14055, 


14058, 


14060, 


14073, 


under Patents Act, 1901, Jan. 8 1906, being date of applica- 


tion in United States.) (Oomplete specification.) 

Improvements in and relating to electric switch con- 
trolling mechanism. The British Thomson - Houston 
Company, Limited, 83, Cannon-street, London. (The General 
Electric Company, United States.) ! 

Harmonic signalling for party lines. William Humphrey 
Wheatley, 40, Ohancery-lane, London. (The firm of 
O. Lorenz, Germany.) (Complete specification.) 


14085. 


14090, 


In order further to ° 


Improvements relating to electric furnaces, Sebastian - 


JUNE 20, 

14163. Improvements in or relating to electric traction 
systems, Tom L., Johnson, lll, Hatton-garden, London. 
(Complete specification.) ` | | 

14165, Improvements relating to the brushes of electric 
motors, Robert Bolton Ransford, 24, Southampton-build: 
ings, London. (Compagnie Parisienne des Voitures Elec- 
triques (procédé: Kriéger), France.) (Complete specification.) 

14187, Improvements in measuring or iudicating instruments 
in which a rectilineally-moving pointer is actuated 
by a rotary device. Siemens Bros, and Oo, Limited, 
Birkbeck Bank-chambera, Southampton-buildings, London, 
(Siemens und Halske Akt..Ges, Germany.) (Complete 
specification. ) I 

JUNE 21. | 

14249. Improvements in and relating to shaft bearings. The 
British Thomson-Houston Company, Limited, 85, Osnnon- 
street, London, (The General Electric Company, United 
States.) 

14259, Electric plant for producing chemical reactions, Ignacy 
Moscicki, 40, Chancery-lane, London, (Date applied for 
under Patents Act, 1901, Jan, 17, 1906, being date of applica- 
tion in Germany.) (Complete spesification. ) 

JUNE 22, | 

268134/05. Improvements in or relating to the electrolysis. of 
metallic compounds or ores, Edgar Arthur Ashcroft. 
111, Hatton-garden, London. (Daie applied for under Rule 5 
of the Patents Rules, 1905, Dac. 22, 1905.) | 

Improvements in conduit fittings for electric wires and 
cables, Oldbury S:eel Conduits, Limited, and John Sutton, 
Birchfield-lane, Oldbury, Worcestershire, | 

Improvements in and relating to electric organs. 
Alphonse Antoine Mugnier, 150, Boulevard de Oreteil, Pare 
St. Maur (Seine), France. 

Improvements in prepayment mechanism for electric 
and other meters, James Allan, Birkbeck Bank-chambers, 
Southampton-buildings, London, 

Improvements in electricity meters, William Morris 
Mordey and Guy Carey Fricker, 46, Lincoln’s-inn-fields, 
London, 

Improvements in and relating to electromagnetically 
operating apparatus, The British Thomson-Houston Oom- 
pany, Limited, 85, Oannon street, London, (The General 
Electric Company, United States, ) 

Improvements in electric distribution systems and 
apparatus therefor. The British Thomson-Houston Com- 
pany, Limited, aad William Francis Dawson, 83, Oannon- 
streev, London, 

Improvements in machines for making incandescen 
electric lamps and the like. The British Thomson-Houston 
Company, Limited, 85, Cannon-street, London. (The General 
Electric Company, United States.) 

Improvements in and relating to electrical switch 
and like gear. W. Roberts, 18, Southampton-buildings, 
London. (John Roberts, South Afrisa.) | 
| JUNE 28. | 

Improvements in or connected with the detection of 
electrical oscillations, Louis Heathcote Walter, 92, 
Victoria-street, London, 

Improvements in the arrangements of wheels and axles 
for electric tramears, Thomas William Arnall, 20, 
Selwyn-road, Rotton Park, Birmingham, 

Improvements in electrical resistance furnaces, 
Cornelius and Louis Fehn, 55, Chanvery-lane, London, 

14425. Improvements relating to tho manufacture of filaments 
for use in electric incandescent lamps, William Eber- 
hard Sander, 522, High Holborn, London, 


Improvements in the regulation of continuous-current 
motors. Oharles Hodgson Iles and William Armistead, 
Birkbeck Bank-chambere, Chancery-lane, London, (Complete 
specification, ) 


14289, 
14304, 
14342, 


14347, 


14359, 


14360, 


14361, 


14366, 


14390, 
14419. 


14420, Erik 


14433. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published July 12, 
1905. 
5648, Electrolytic cells. Ashcroft. 
116544, Accumulator plates, Schanschieff, (Date applied for under 
Rale 5, Patents Rules, 1905, Dec. 4, 1905.) 


Synchronous alternating electric current dynamo- 
electric machines, British Thomson-Houston Company. 
(General Electric Company.) 


Electrical ozonisers, Sahlström, (Date applied for under 
International Convention, June 21, 1904.) 


Junction box for electric cables. Reader, 

Electric unloaders for air-compressors, Lake, (Ingersoll. | 
Sergeant Drill Company.) ; 

Dynamo-electric machinery. 

Dynamo-electric machines, British 
Oompany. (General Electric Company.) 

Semaphore signals, British Thomson-Houston Company. 
(General Electric Company.) 

Sparking coil with multiple winding for ignition and 
like purposes, Soc, d'Electrieité '' Nilmelior” and Michel, 


11703. 


12387. 


12473. 
12778, 


13108, 
13112, 


Parsons, 
Thomson - Houston 


13975. 


14959, 
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16631. Manufacture of electrical resistances, Ruzicka, 

17238, Electrodes for secondary batteries, Joel. 

17643, Electrical tractors, Gerard. 

18447, Electric motor starting and controlling switches, 
British Thomson- Houston Company. (General Electric 
Company.) 

18519, Electric control systems, Allgemeine Elektricitäts-Ges, 
T i for under International Qonvention, Sept, 15, 

25257, Arc lamps,  Janecek, 

25356, Electrical winding device for clocks, Trilke. 

25614, Electric fuse and switch mechanism,  Callender's Cable 
and Construction Company and Ward, 

26601. Automatic electric cut-outs. Imray. (Hofífa) 

27152. Dynamo-electric machines, Porsche and Lohner, 

1906. 

2194, Wireless telegraph systems, Braunerbjelm, (Date applied 

for under International Convention, Feb, 3, 1905.) 

2707, Xntroduction of electrical apparatus having magnetic 
cores or masses into.alternating-current circuits. 
Siemens Bros. and Co. (Siemens Schuckertwerke Ges.) 

$212, Regulating devices for arc lamps, Howorth. (Fhóaix 
Electrotechnische Ges, ) 

8890. Incandescent electric lamps, Lake, (Parker Olark Elec- 
tric Company.) 

6317, Electric insuJators, Foreman. (Date applied for under 
International Convention, March 16, 1905.) 

7375, Thermo-chemical generator of electricity. Basset. (Date 
applied for under International Convention, March 27, 1908.) 

7598. Electrically-heated shaft furnaces. Allmänna Svenska 
Elektriska Aktiebolaget, (Date applied for under Inter- 
national Convention, March 30, 1905.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name, c Last price. 
Commercial and Industrial.— £ g 
Alliance Electrical Co., 5 percent. Cum. Pref., Nos. 1-70,000 1 .. &-£ 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 000 I1 .. & 8 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 .. 64-7 
6 per cent. Cum. Pref., 1-100,000 ........... ...- O s 52-64 
—— — 44 per cent. Mortgage ‘Debentures ............-- 100 .. 104-107 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
Stock, ROG. -occsuuerpx es deers theese dE EE ER EE DUAE 100 .. 96-98 
British Westinghouse Elec. and Manuf, 6 per cent, Pref., 
v. v SETOIDUISOTO. ODD. secos esaet ead sue se cR DP mee nee ER 5 ..  l&l£ 
4 per cent. Mortgage Debenture Stock .......... 100 .. 80-85 
Brush Electrical Engineering, Ordinary, Nos. 1-105,751 .. 2 .. &-E 
Non. Cum., 6 per cent. Pref. .................... A S 14-2 
44 per cent. Ist Debenture Stock ................ 100 .. 97-99 
44 per cent. 2nd Debenture Stock................ 100 .. 84-86 
Callender's Cable, Debentures.................. eee 100 .. 109-111 
Ordinary 45 oiSeseee eec Ree PRIUS EIN SERE EA RUE 5 .. 104-114 
5 per cent Pref, viswsces see deese vewercers esses 5 .. 53-6 
Crompton and CU. {6s icca onan ceccteatneciteceeses saree ó .. 14-2 
5 per cent. Debentures.................. eee tees 100 .. 96-99 
Edison sud. Swan United, ** A" Shares, 1-99,261 .......... ő .. 4-13 
« A ? Shares, 01-017,129 ........ 5... 2$ 
5 per cent, Debentures................ e. cece eens 100 .. 90-95 
4 per cent. Deb. Stock, Red. .................... 100 .. 86-88 
Electric Construction, Nos. 1 to 112.100 1525553 oen red a ius - 
7 per cent, Cumulative Pie R euis Ar eis 2-24 
——— 4 per cent. Perp. lst Mort Deb. ................ 100 .. 28-91 


Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, hee 100 .. 90-95 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 919g 


4 per cent. lst Mort. Deb. Stock ...............- 100 .. 93-97 
W. T. Henley's Telegraph Works, Ordinary .............. 5 .. 12-13 
44 per cent. Preference.............. eee D os. -54 
b per cent, Debentures .............. eee 100 .. 107-109 
India Rubber, Gutta Percha, and AE ETARE Works ...... 10 .. 17-18 
—— 4 per cent. Debentures................ eee eee 100 .. 994-1014 
Parker, Thos., Limited, Ordinary ...................- e 10 .. 1U-105 
Telegraph Construction and Maintenance...............- 18 .. 32-34 
5 per cent, Bonds ....... PD 100 .. 102-104 
Eleetrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary .................... 10* as 11-12 
44 per cent. Cum. Pref., A 501-16,000 ............ 10 .. 104-103 
6 per cent. Cum. Second Pref., 15, 001-22,500 .... 10 .. 11-12 
44 per cent. Debenture Stock, "Hed. 5i sbosecsncs 100 .. 106-108 
Bromley (Kent) Electric Light and Power Co. ......... 5 .. 54-58 
44 per cent. 1st Debenture Stock, Red. .......... 100 .. 101-104 
Brompton and Kensington, Ordinary ..........—.......-. zm 8-9 
7 per cent. Preference ........... cereo eres De ul 72-84 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-60,000 . 5 uu 81-88 
Nos. 80,001-100,000.. ............ eere L ss óg-dà xd 
Cambridge Electric Supply Company, £10 Ord. .......... 8 .. 124-134 


Central Electric Supply, 4 per cent. Guar. Deb. Stock . 100 .. 100-103 
Charing Cross, West End, and City Electric Supply, Ord., 
1-30,000 


2 4 per cent. Cum. Pref., 1-80,000 ..........0ee00 5 .. 44$ 
——— 4 per cent. Debenture Stock, qub. a bna at 100 .. 95.102 xd 
“City Undertaking,” 44 p.c. Cum. Pref,1-40,000 5 .. 55-48 
—— ditto (1905) 40,001-80,000 .. ........ 2 ss ie 
Chelsea Electricity Supply ....... "c DEP x 4- 
44 per cent. Debentures .............. eene 100 .. 108-110 
City of London, Ordinary............. iege e eiu Med eae 10 . 103-114 
6 per cent. Cumulative Pref......... ........ sse. 10 .. 12-13 
5 per cent. Debenture Stock ...................- 100 .. 125-126 
—  — 44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 .. 101-105 
County of London Electric Supply, Ordinary ............ 10 .. 8-9 
6 per cent. Cum. Pref. .................eeeeee 10 .. 114-124 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 109-112 
43 per cent. 2nd Debentures Prov. Certs. ........ 100 .. 101-108 
Edmundsony Electricity Corporation, grote: 1-50,000.. 5 .. 53-44 
6 per cent, Cum, Pref, .......... eee 5 m 45 
44 per at ns ye vi^ es , y EE HD a ee 
lectric Lt. E: Traction Co. of Aust.,6p.c. Cm, Pf., n . 
x =m 5 per cent, Debenture Stock, Red, ma osa èa me me lU . 87-91 


N Amount 
ame, paid. 
£ 
Folkestone Electric Supply, Ord. Nos. 1-10,000 «aaa ue aa os x 
44 per cent, First Deb. Stock, Red........- sidera DOO iue 
Havana Electricity, 1-15,000 ................ eene 10 .. 
Hove Electric Lighting, Ord., 1-15:000 esnan ar a Dig 
Isle of Wight Elec. Lt. and Pwr. En p.c. Db. Stk, Red. .... 100 .. 


Kalgoorlie Electric Power and Lighting, 6 per cent. Cum, 
Pref., 1-190000; ron uo eere para a hAS RO Tua VERTS 


Kensington & Knight tsbridge Elec. Lt., Ord., 1-21,000 . 5 
Kensington and Knightsbridge and Notting Hill, 4 per 

cent. Debenture Stock Red. ....................-. 100 

Kidderminster and Dist. Elec. Lighting and Traction, Pref, 10 

London Electric, Ordinary .................... eee ó 

6 por cent, Prof. 86656 hess ak E oRIE RES eos Ee ES o 

4 per cent. lst Mortgage Debenture Stock, Red.. du 
Metropolitan Ordinary, 100,001-300,000 .. ..............-- 

44 per cent, First Mortgage Debenture Stock.. 100 

44 per cent. Cum, Pref. ................. eee 5 

——— 54 per cent. Mortgage Debenture, Red........... 100 


Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. . = 
Newcastle-upon-Tyne Electric Supply, Ordinary, 1- 57, 009 E 


do., 57,010-75,000 1.2 or vao this aao reu eAETE c 
5 per cent. Pref., 1-9700) 5o osea Rin Rex ne Xe wi 5 
do., 57,010-75,000 22 ote scare un In Rhen 5 
Notting Hill Electric Lighting M"——— — 10 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) .. 100 
Oxford Electric, Ordinary, 1-96 and 40-14,510 ............ 5 
per cent. Debenture Stock .................... 100 

Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures . .................. e. 100 
Smithfield Markets Electric Supply, Ord. 1-12,000  ...... 5 
—— 4 per cent. Debenture Stock ................ see. 100 
South London, Ordibaly oeissnicice aire dae ced Ud a oa 9 
South Metropolitan Electric Light and Power, Ord. ...... 1 
——— 7 per cent. Cum, Pref., .......ssosessssessscsosen 1 
——— 44 per cent. lst Mort. Deb................. ee cone 100 
Ditto; June, 1904 2. ee eas ie Ru oer soc RR — 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 
—— 7 per cent. Pref. .......... cece cece cee n nt ececeee 5 
oL per Cent. DeD .oueocéra e ies cate Sees cake 100 

Urban Electric Supply Co., Ordinary, 8-30-007 .......... 


5 
5 per cent. Cumulative Preference, 50,001-80,000 5 
Westminster, Ordinary ................... ce es erro 5 
—— 5 per cent, Cum, Pref., 110,101-138,251 ......... . 0 


Eleetrie Tramways.— 


cu er aaa 54 per cent, Cum. Pref., 1-260,007 ...... 2 
Permanent 6 per cent. Debenture Stock, 1888.... 100 
Auckland Elec. Trams., 5 p.c. lst Mor, Deb. Stk., "Red, .... 100 
Barcelona Tramways, Ord., 1-20:000 uuu ets xe x rS 10 
5 per cent. Cum. Pref. Shares, 110,000... 2 ee 10 
5 per cent. Deb., Red., 1-600 .................... 100 
——— 44 per cent. Red. Deb. Stock .... ...... sene 100 
Bath Elec. Joannes. Ld., Pref. Ord. Shs.,75,001-150,606.. 1 
5 per cent. Cum. Pref. Shares, 1- 59, BON MNA 1 
Blackpool and Fleetwood Tramroad .................... 10 
Brisbane Tramway Invest., Ord., 1-75,000 ................ 5 
5 per cent. Cum, Pref., Nos. 1-75 0 0 LUPUS 5 
44 per cent. Deb. Stk., ' Red., Prov. Certs, all pd.. 100 
British Columbia Electric Railway Co., Ord. Def, ........ 100 
rd: Prol: 22:244. 9 4 2e RRur a E UAE 100 
5 per cent, Cum. Perpetual Pref. Stock.......... 100 
——— 644 per cent. lst Mt. Debs., Nos. 1-6,250, of £40 each p 
44 per cent. Vancouver Power Deb. .............- 100 
British Electric Traction, Ord. 1-500,000 & 60,001-90,000 .. 10 
6 per cent. Cm. Pf., 50,001- 60, DUO o sens Secs Greate 10 
- 5 per cent. Perpetual Debenture Stock ......-..- 100 
44 per cent. 2nd Deb. Stock ...................... 100 
Buenos Ayres and Belgrano Trams................ eere 9 
** A” 6 per cent. Cm. Pf., 1-40,000................ 
“B” 6 per cent. Cm. Pi., 1- 27, O00 E 5 
5 per cent. Deb. Stock, Hed toes e ee 100 
Prov, Cert., all paid ......sssasnonsesneenssenese 100 
Buenos Ayres Electric Trams., 9 p.c. Deb. Stk., Red. .... 100 
Calcutta Tramways, 1-105,000 ........................... 5 
10S;001- 1G 010 3 osc iocus rave qa a ese eta: 5 
44 per cent. 1st Deb. Stock, Red, 12-eeveeecsucct m 
Cape Electric Tramways, Nos. 1- 480, QOD) uro cusascecoi dE 
City of Birmingham Tramways, 5 per cent. Cum. Pref, .... 5 
4 per cent. lst Mortgage Deb., 1-3000 (1917) ...... 100 
Colombo Electric Tramways n Lighting, o per cent, lst 
Mortgage Debenture Stock, Red. .................... 100 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 
6 per cent. Cum. Pref, ........:.:.22: 2.2. :22225 10 
— —— 1| per cent. Debentures ................... esee 100 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 
— 6 per cent. Pref., Nos. within 1- 60:000... Lees ts 10 
5% per cent. Mort. Debs., 1-5,000 Bode e oodus 100 
Imperial Tramways, Ordinary .................. e eeeeees. all 
6 per cent. Cum. Pref. .....:. 2.2: 6 e ee Les all 
Ad per cent, Deb. Stock... isesoco cos im eo den ees 100 
Isle of Thanet Electric eae dd and Lighting, 5 per c. 
Cum. Pref., Nos. 50,001-60,000 ............... teen wees 
4 per cent. Ist Mt. Db. Stock, Red... zoo ce eae 
Kidderminster and District Lighting and Traction, Pref.. 5 
London United Trys. (1901), 5 per cent. nee rel..245. 10 
4 per cent. lst Mt. Db. Stock, Red. .............. 100 
Madras Ele. Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 100 
Metropolitan Elec. Trams., Defd., 1,000,001-1 ,514, 016 . 1 
—— 5 per cent. Cum. Pref., 500, O01- 1, 000, 000. 2 rss: H 
44 per cent. Deb. Stock, Dolus ducis 100 
Milwaukee Electric Rail and Light, 5 per cent, 30-yr Cons. 
Mort. Bonds, 1926, 1-5,500 and 7, 001-8,000............ $1,000 
Mnt Rail, Sterling 5 per cent. (Mort.) Deb., 
ct eee E N A rr errr S 
—— Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 


New General Traction, 6 per cent. ‘Cum. Pref., 1-10,000 and 
ODLODE EQUO. sow rcseceraees exutus eta sans seen Fe 


Oldham, Ashton, and Hyde Tramway, Ordinary .......... T 
5 per cent, Cum. Pref, p20 secs sss citeendeuseaueds 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 
5 per cent. Cum. Pref., 1-20,000 .................. 0 
44 per cent. Debenture Stock ........-.--.ee ec 100 
South Lancashire Electric Traction and Power “o DARY 
250,000: Ordinary 4 2czzoceeiee a mer RESTE 
CN 132 6 per cent. Preference .................. 1 
—— 2597, 170 44 per cent, Debenture Stock .. . 100 p.c, 
Electric voir LR 
Central London, Ordinary .. REA DEAE RE SERT Ue . 100 
4 ber cent, me siad Sina aed -. 100 


red .. TA 
—« — — 14 p. c. Deb. Stock ETUR Script ‘Certs., fully paid). 1 


t 
1 3/l6-1 5/16 
103-106. 


104- nn 


<. 5 5/16-5 9/16- 


t 


fit 


52-64 


T 6 15/16-7 3/16 
140-145 


104-106 


` 15/16-1 1/16 


a.a 


. 
è 


31/32-1 3/32 


14-144 


Z-1 
102-104 
107-109 


102-104 
102-104 


73-02 
100-103 


1 
1 
100 p.c 


85-87 
99-101 
74-77 

110-112: 
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Amount Amount 
Name, paid, Last price. Name, paid, Last price 
City and South London, Consolidated Ordinary ...... os.. 100 40-42 l co 
——— 4per cent. Debenture Stock .......... ccc cece ee 100 T EE Te ephones. * * 
5 per cent. Pref. Stock ’91 c E NOE 100 120-123 National Telephone, Preferred............... bonu s. 10 a. 110-112 
= » » 12 D5. so eee cece cece ene eecs 100 114-117 Se DOLOr re SUOCK Lovin sed Vado bak o eere tae cia es 10 .. 107-109 
agen T T MIU PME NE TERME 100 113-117 ——— 6 per cent. Cum. First Pref. ................ee eee 1 12-14 
Liverpool Overhead, 9 percent. Pref. .................... 10 10-104 —— — 6 per cent. Cum. Second Pref. ..........cccccccecce 10 .. 10-12 
——=-— Ordinary, 1-90,000. «cese eee e s e e eir three trs 10 33-44 —— 5 per cent. Non, Cum. Third Pref................. 5 54-52 
—— 4 per cent. Mortgage Debentures, Red., 1-1,700., — 94-96 ——— 3s per cent. Deb. Stock, Red, .............. eese 100 98-100 
Underground Electric Railways.of London, 5 per cent, 4 per cent, Deb. Stock, Red. ................ e. 100 .. 104-106 
Profit-Sharing Secured Notes ....................se.. — .. 35-95 Oriental Telephone and Electric Company ................ 1 ..1510-17/16 
Waterloo and City, Ordinary .................. cnccccccce 100 .. : 100-103 6 percent. Cum Pref, ....eevee ee rh ano low. 14-13 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Including sbeam trains, 


Ani 98 miles of interlacing track, 


6 Train mile, 


h Half-year’s figures. 


k Double track 


Traffic Returns for Increase or Miles of Accounts for past year, 
week, decrease, single track u past ye Cost 
Line. open; per 
Current C Pas. | Car | Mile of mile 
di : : , | Curren Total | Passengers | Car miles as- | Car | Mile of | mile. 
Ending | 3908 | 1905, | Week year, 1906. | 1905. Hndtug receipts| carried. run. enger mile, | track, 
£ £ £ £ d. | d. £ |a 
Aberdeen Corporation .......... May 26) 1,305 | 1,277 |+ 27| — 180k] 254| 254| Mayg3z1ı| 64,071 | 15,530,351 | 1,579,725 |098 |1114 | 2,512 | 6:45 
Ayr Corporation ................ June 23 $61 378 |- 16 -— 8 8 » 15| 14,328 | 3,516,580 855,945 |1 971 | 1,830 | 5316 
Baker Street and WaterlooRy...| ,, ?5| 1353) — — — — | — = - os - ex Losses = pes 
Birkenhead Corporation ........ » 24) 1,099 | 1,129 | - 80 -F 2)3 | 23 53 | 23:53 | March 31| 55,025 | 11,145,531 | 1,309,903 {1°18 |1008 | 2.3380] 6-03 
Birmingham Corporation ...... s» à ' 8l 527 | + 254| + 2,575 2 2 » 3l 17,155 | 4,709,798 266,526 '86 |14'5 8,860 | — 
Blackburn Corporation ........ „ 20| 1,040 832 | + 148| + 738 | 254| 24 » 20| 48,875 | 8,661,720 986,955 |1°35 |1189 | 2,086 | 7:44 
Blackpool Corporation .......... » 21| 1018 | 2011,- 995| + 712 | 174| 174 » 3i — Ex = = = = = 
Blackpool-Fleetwood Trams... .. » 25) 747 915 ^- 165) + 811 | 16| 164 | Dec. 31) 31,846 | 2,325,677 | 579,200 |328 1319 — | 7-27 
Bolton Corporation ............ 24| 2,185 | 2,270 |-  91| + 1,531 | 42 | 40 | March 31| 95,766 | 20,205,196 | 2,161,130 |113 |10'68 | 2,594 | 6-14 
Bournemouth Corporation ...... May 45. 1,888 | 1,027 | + 3:1] + 3,536 | 17-41 | 16:82 » Ol} 55,276 | 10,058,288 | 1,121,623 |132 |11:88 | 3,226 | 7-18 
Bradford Corporation .......... June25| 4.74 | 4.352 | + 352) 4+ 21737 | 95 | 95 »» 31/230,085 | 47,108,000 | 5,053,392 |1172 |10927| 2,396 | — 
Brighton Corporation .......... » 24) 1053) 10m | 8|— 429) 9$. 9 31) 50,339 | 11,321,160 | 1152,828 1:06 |10-48 | 2,914:8| 8-014 
Bristol Tramway Company...... » 22| 5,178 | 5,261 |- 223 — 514 | 514 Dec. 31/259,799 | 45,312,373 | 6,127,135 EN pi ze = 
Burnley Corporation............ » 25| 1,173 | 1,079 |+ Qt — 1060/|10:60| March 821] — = p 1:52 {10:56 | 2,768 | 818 
Burton Corporation ............ » 29 — 308 $25 |— 15) — 272! 84| 84 »» 51 17,950 | 3,878,269 | 454,082 |1:07 | 9-21 | 2,068 | 6-76 
Cardiff Corporation ............ » 16| 2105 | 2,712 |- 605| — 232 | 32-62 4 26 » 51/112,209 | 24,134,363 | 2,770,049 |112 | 9-72 | 8,782 | 9-44 
Carlisle Tramways Company....| » 2 al 202 |+ 9) + 67 85] 85| Dee. 31) 10,718 | 2,935,002 359,756 — | 714 — 5°18 
Central London Railway........ » 25| 5,959 | 6,901 | — 442| — 6,035 6 6 » 51,547,588 | 44,875,547 | 1,281,214 |186 165-10 | 57,931 |55:80 
City and South London Railway.| ,, 24| 2365 | 7,269 |+ 96) + 180| 64] 64 » d — — — —|-— — — 
Colchester Corporation ........ May 9 195 18} |+ Il — 7 7. an zn € En = = = = 
Cork E. T. and L. Company ....June2l 525 551 | — 38| — 218 154 | 154 » Ol; 24,895 , 5,814,576 882,256 1:01 | 6°64 — 4*69 
Darwen Corporation ......... swell s 22 250 257 13} + 93 | 725| 725] March zl — — = xu res = — 
Dover Corporation.............. » 25) 293 230 |+ 62; + 392 | 4| 4 »» SL} 11,250 | 2,853,200 | 284,343 | 94 | 949! 2,500 | — 
Dublin and Lucan Electric Ry...| ,, 22 134 183 |+ 95|- 1553 63] 63 Dec. 3 | 6,358 511 110,738 | 3°79 318-78 942 | 7°33 
Dublin U, D. avesse rni » 22] 5,479 | 5,536 |- j + 92l | 484 | 47 » 91/267,489 | 50,050,949 | 7,077,372 |1:23 | 907 | 5,691 | 5:55 
Dundee City Tramways ........ „ 20| 1101 865 | + 2535| + 1,107 | 23 a^ May 15| 44,695 | 11,611,525 935,006 90 41:49 | 1,945 | 713 
East Ham Corporation.. seses... » 29 971 897 |+ 80| + 1251 14 134 | March 31, 36,652 | 13,689,658 863,816 “64 10°18 | 2,994 | 6°79 
Glasgow Corporation............ » 23| 17,187 | 16121 | 141,056 | + 5,065À| 794 | 734 May 51/756,480 |195,767,519 {17,945,595 — {10°12 — — 
Gloucester Corporation ........ » 20 265 815 |- 2|- 453] 15 9 = = s = a á = Z 
Halifax Corporation ............ » 20| 1670 | 1,452 |+ 28) + 1,249 | 37 354 | March 31] 74,019 | 17,849,642 | 1,540,707 — 11:55 | 2,085 | 8°56 
Huddersfield Corporation ...... » 20] 1,530 1,354 | + 170| + 2,002 | 35 35 1» Olj 69,938 | 12,838,150 | 1,666,262 1:24 | 9°71 1,923 | — 
Hull Corporation .............. » 25| 2,25 2,139 | + 156 + 579 | 26 26 » 1/112,651 | 27,102,921 | 2,910,698 1 9:29 — 
Ilford Corporation.............. — — — Em eS 104 | 10% is — = zu — ias MR — 
Ylkeston Corporation............ "ae 125 119 |+ 7-4 2 9 9 = = EN _ E m" _ — 
Kirkcaldy Corporation .......... » 20| 220 217 |+ 3 — 74 | 74| May 16) 12,201 | 3,632,855 | 432,396 | "775 |6519| — | 7:608 
Leeds Corporation .............. » 25| 6,200 | 5,936 | + 264| + 4,487 | 89, | 89 | March 25/298,255 64,225,666 | 7,121,058 |110 |1002 | 3,351 | — 
Leicester Corporation .......... » 25| 2,858 | 2,2801 | + 57) + 4,508 | 42 42 Dec. 51) 26,011 | 12,039,252 | 1,229,507 | 1 9°79 = 4-82 
Liverpool Corporation .......... » 16|10932 | 12229 | - 1,597 | + 5,701 | 104 | 103 » 91947,6295 |116,642,663 |12,166,119 — — = — 

. Liverpool Overhead Railway ....| ,, 24); 1,59 | 1,692 |— 45) — 2,9559]! 665| 6:57! June 30) 81,502 | 11,171,865 | 1,024,275 — | — — — 
London County Council ........ » 16) 25982 | 17,227 | 48,759 | 152,711 | 93 468 — — x "E - m "- - 
Lowestoft Corporation .......... „ lô 157 270 |— t5 — 6 6 Sept. 30} 14,511 | 5,128,867 $59,455 |108 | 9:68 | 2,638 | 6°48 
Maidstone Corporation ........ » 24 IlL 129 |- 18| — 168 2 2 — 4,740 850,121 112,227 |133 |1013 | 2,370 | — 
Manchester Corporation ........ » 235/1585 | 15021 | + 794) + 9,90; | 149 | 149 | March 31/631,956 |126,900,875 {14,123,124 | 1-19 |1073 4,299 | 6:99 
Metropolitan District Railway..! ,, 24| 8,038 | 7,190 |t 88| +:4,223 | 24 | 24 Lx m Mis. Bd Wr ee = tak 
Metropolitan Railway .......... » 24| 15,780 | 18,257 | - 2,977 | -28,98L | 74 |* 72 = = - E n = ae a 
Nelson Corporation ............ p 23 154 145 | + E 18U 23 23 » 9l| 6,159 | 1,932,647 206,358 82 | 714 | 2,239 | — 
Newcastle-on-Tyne Corporation..| ,, 23} 3,941 | 3,719 |+ 222| + 2,033 | 5u | 50 :» 1/197,849 | 43,069,934 | 4,326,152 | 1:07 |10-98 | 3,957 | 7°01 
Newport (Mon.) Corporation....| ,, 23 659 625 |+ £6 + 357 | 144 | — = = ES M — EN = i 
Oldham Corporation ............ — — — = — 81 | 34 :» 20| 65,555 | 13,466,245 | 1,504,740 |116 |10:45 | 1,886 | — 
Portsmouth Corporation ........ » 25] 2,0003 | 2051 |+ 42) + 181 | 285 | 28 »  91| 95,702 | 19,625,329 197,499 |117 {11°63 — -— 
Reading Corporation............ „ 2l 671 685 |- M -- 22] 354 | 354 x CDL. iE E duh ES us = 
Rochdale Corporation .......... » 23| 1,027 867 | + 160) + 4,833 |2129] 64 »» Ol] 14,881 | 2,837,110 586,547 |124 | 9:24 1,102 792 
Rotherham Corporation ........ — — — = — 94 94 » 91) 23,569 | 5,251,472 593,054 |107 | 953 | 2,612 | 7:49 
Salford Corporation ............ » 25| 4,594 | 4555 |+ 23| + 1,053 | 703| 703 » 91/214,111 | 39,213,560 4,884,590 | 1°28 |10:29 = E 
Scarborough Tramways Co. — — — — — 44 4s = L m = a = xis 
Sheffield Corporation .......... » 24) 5457 | 4,977 | + 4:0| + 4,830 | 353 | 3244 » 29,240,500 | 63,952,285 ,049 899 | -903| 9:542 | 3,653 | 6-477 
Southampton Corporation ...... » 20 978 998 | — avi + st | 18 18 »  91| 49,500 | 9,294,771 ,108,569 | 1:27 |1102 — 7°83 
Southend-on-Sea Corporation....| ,, 20 409 437 |— 28) + 166 9 9 "ES NE = = TEM TS xt = 
Stockport Corporation .......... » 19| 1,263 | 1,008 | + 255| + 4,152 | 105 | 104 a ol = = us val = i 22 
Sunderland Corporation ........ » 17| 1274 | 1,871 | — 579| + 830 | 20 20 mE! 04,888 15,364,463 | 1,495,685 1:004 110-36 € 6°37 
Swindon Corporation .......... » B 174 215 |— j+ 77 4s | 4 „o ol} 4,9 1,315,757 102,751 |0°87 11:58 | 1,571 | +. 
Wallasey U.D.O. ...........e eee » 23 819 819 |+ 30| + 359 | 11-85) 11-85 » Šli 38,768 | 7,012,881 778,851 |130 11:94 | 3,27 | 7:54 
Warrington Corporation ........ May 3 347 817 | + 30] + 175 9 T4 » OL} 17,057 | 4,418,225 403,363 — | 9°85 ze 6'35 
West Ham Corporation ........ June21| 2,301 | 1,647 | + 651| 427,421 | 147 | — » 9| — ' |15,775,742 | 1,257,165 — — — 
Wolverhampton Corporation....| ,, 20 791 = — — 74 74 »  91| 36,757 | 7,666,786 809,508 —  |10:898 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


lf thou hast knowledge, let others light their candle at 1t, 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 


We would eall the attention of our contributors to the. 


fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 


of these answers. All formule should be carefully written 


to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. 


sent at any time. 

QUESTIONS. 

837. In testing the efficiency of a boiler there is a difference in the 
level of the water at the beginning and end of the test. How is 
this difference of level to be allowed for in working out the 
efficiency ?—T, L. C. 

838, A 250-volt armature has been recently rewound, and now gives 
an E,M.F. of 600 volts. The polarity was also found reversed. 
Show clearly with sketches how the coils have been connected to 
give an E, M,F. of 600 volts, —Dynamo. 


ANSWERS, 

Question No. 831.—A  low-tension alternating-current distributing 
system is fed by two transformers in parallel. If after one 
transformer has been idle for a time (disconnected from both 
high-tension and low-tension ’bus bars) its secondary (low tension) 
is switched in, a Æíck is noticed on the ammeter of the other, 
Why is this? 

Answer to No. 831 (awarded Ts. 6d ).—Before giving a 
direct answer to this question, let us first consider the state 
in which the transformer not in use is in. Since there is 
no current in either the primary or secondary windings, 
the iron will be wholly, or practically wholly, devoid of 
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TIME | 
Fie 1, 


magnetism, Therefore, on closing the secondary switches 
(primary switches being open), we have practically the 
secondary voltage across the small ohmic resistance of the 
secondary winding of this transformer—z.c., almost a dead 
short—and since the magnetisation lags behind the current, 
a heavy kick is noticed on the ammeters on the secondary 
leads to both tran:iformers.. The kick, however, is only 
momentary, for as soon as the magnetisation reaches 
normal, the inductance of the winding will be so great that 
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The matter must be 
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only a small “magnetising " current will flow. One might 
say, if this occurs on closing the secondary switches, the 
primary switches being open, why does it not occur on 
closing the primary switches, the secondary switches being 
open. The reason for this is that the self-inductance of 
the primary winding is much greater than that of the 
secondary winding, due to its much greater number of 
turns, 

In Fig. 1 are two curves showing relatively (the full 
curve) the rate of growth of the current in the circuit and 
(the broken curve) the rate of growth of the magnetisation. 
As stated above, the magnetisation lags behind the current, 
and the shaded portion shows the time during which the 
secondary winding is practically a dead short across the 
secondary voltage. This, therefore, is the cause of the 
kick —G. N. W. 


Answer to No, 831 (awarded 7s. 6d.).—Considering the 
transformer while it is completely isolated, both primary 
and secondary are very highly induetive windings, with a 
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certain ohmic resistance. If the circuit through elther 
primary or secondary is closed, the other winding being 
left on open circuit, the live winding will act exactly the 
same as à choking coil, keeping the “ magnetising current” 
down to a very small value. Fig. 1 represents this condi- 
tion throughout one cycle. The magnetising current will 
lag nearly 90deg. behind the impressed E.M.F., as the 
circuit is highly inductive, and the magnetic flux produced 
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CURRENT y 


BACK EMF. 
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will be in step with the current. The back E M.F. is ata 
maximum when the flux is changing most rapidly—that is, 
when it is passing through the zero line, and it is in opposi- 
tion to, and nearly equal to, the impressed E.M.F., as 
shown. 

Consider what happens the instant the secondary of the 
transformer is switehed in, the primary being on open 
circuit. The magnetising current, as shown in Fig. 2, will 
be nearly in step with the impressed EM.F., consequently 
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the back E.M.F. will lag nearly 90deg. behind the impressed 
E.M.E, and, therefore, the resultant E.M.F. across the 
winding will be much greater than in the former case, with 
the result that a large current will be taken momentarily, 
which will cause the ammeter on the other transformer to 
kick.—J. A. VICE. 


Answer to No. 831 (awarded 7s. 6d.).—The phenomenon 
mentioned in the question may be explained thus : if trans- 
former 1 (in the sketch) is connected up to both mains 
through switches AB and a 6, and the secondary of 2 is 
then switched in by closing the switch c d, the ammeter in 
the secondary of 1 will momentarily deflect higher ; and it 
is this deflection which is referred to in the question. The 
reason why the ammeter deflects in this way is obviously 


a aa 
because for some reason the current in the circuit has been 
momentarily increased. The resistance of power trans- 
former windings is very low, and to connect a low resistance 
such as the secondary of 2 across the low-tension mains is 
to short them, hence the increased current. The current 
does not maintain its high value for this reason. The 
winding is on an iron core, and as soon as the current flows 
round the coil a strong magnetic field is produced in this 
core, and, since the current is continually changing its value, 
the magnetic flux is continually varying. But change of 
magnetic flux produces an E.M.F. in the coil in which it 
takes place, and it can be shown that the diruction of thie 
back or induced E.M.F. is opposite to that of the applied 
E. M.F. ; therefore the effective voltage is the algebraic sum 
of the two voltages, and hence only a small current will 
flow round the winding. As the primary of the transformer 
is disconnected and only the secondary is on circuit, 
transformer 2 is acting as a choke coil, and as such absorbs 
very little power; the only power absorbed being that 
pen in heating the windings and that due to the iron core 
Osses, | 

The maximum value of the current in the secondary can 
be obtained by the use of this formula: 


Emax. l 
N R2 + (2.7 n LP 


The current through the coil at the first instant (the 
current which causes the ammeter to kick) is given by 


Cmax. T 


UNS Emax. sin (2 7 n 1) 
R 3 


where R = resistance of secondary winding and / is the 
fraction of a second whlch elapsed between the time the 
E.M F. last attained its zero value and the time the 
secondary was switched in. A sufficiently good idea of 
the value of the current can be got by taking the average 
value of the E.M.F. and dividing it by R. The value of 
the instantaneous current, however, has no practical 
importance, since it only lasts for a very small fraction of 
a second —H, A. C. — 


Answer to No. 831 (awarded 5s.).—Before attempting 
to answer “ H. R.s” question, it will be as well to call to 
mind the fact that when a piece of iron is subjected to a 
magnetic force which is subsequently withdrawn, more or 
less of the induction is retained by the iron and will remain 
there until an opposing magnetic force is applied to 
neutralise it. In all probability the rush of current 
observed by “H.R.” when closing the secondary trans- 
former switches was that required to supply an opposing or 
coercive force for wiping out some residual induction in the 
“core.” This property which iron possesses of retaining 
magnetic induction after the magnetising force has been 
removed is known as “retentiveness,” and varies from a 
low to a very high value according to the quality of the 
sample, and it is very possible that the core of “H, R.s” 
transformer has become hardened or “aged” since being 
put in, and so increased in retentivity. Assuming this to 
be the case, it should be fairly easy to see how this 
residual induction may cause a sudden rush of current to 
take place a6 the moment of switching in the transformer 
on the low-tension side. Let us suppose that at the instant 
the transformer was last disconnected the magnetisation of 
tha iron had just reached one of its maximum values for 
that alternation ; then, for the reason stated above, a large 
fraction of this quantity will remain as what we will 
imagine to be lines of induction in the core. If now we 
apply a current from the low-tension ’bus bars in such 


| a direction as to tend to wipe out this residual induction, 


the immediate effect will be to suddenly reduce the number 

of lines linked with the windings and produse à momentary 

E.M.F. in them acting in the same direction as the applied 

E.M.F., resulting, of course, in the temporary increase of 

pp indicated by the *' kick” on the supply ammeter.— 
sNeP. 


Answer to No. 851 (awarded 5s.).—The sudden kicking 
when switching in a transformer, even with the secondary 
open circuited, has been noticed for a long time. It may 
also be noticed that quite an appreciable noise comes from 
the iron, and that this noise dies away gradually, compara- 
tively speaking. It would appear as though, at the instant 
of applying the pressure to magnetise the transformer, the 
iron resented a change of conditions, and took time to 
accommodate itself to the new order of things magnetic. 
It is probable that the iron may have been left magnetised 
in a direction opposite to that taken by the incoming lines 
of force. The natural result of such a state of affairs is for 
the incoming current to at once increase till its magnetic 
flux preponderates to the desired effect. This magnetising 
current has now to settle down to its right dimensions, and as 
the settling down process is being completed so the noise 
diminishes, the flax density falling until the magnetic cycle 
is gone through in a normal way. That such rushes of 
current are due primarily to the opposition of remanent 
magnetism iu the core appears to the writer to be borne 
out by the length of time—truly very short—taken by the 
iron to compose itself. The noise is probably due to the 
very heavy flux density. It has been noticed that modern 
transformers with avery low remanence in the soft-iron 
cores—which are working alongside some of the earliest 
transformers ever made, the iron of which is very hard 
and the remanence very great—have very little kick when 
switched in, unlike these earlier transformers.—A. N, A. 


Question No, 852.—In a 200-kw. triple-expansion Belliss type engine 
running at 365 revolutions and taking saturated steam at 180lb. 
per square inch there is considerable vibration and knocking, 
although all bearings are reasonably tight. Indicator cards show 
that there is hardly any compression or cushioning effect in any of 
the cylinders at the end of the stroke, It is desired t» know: 
(1) what are the causes and effects of this absence of compression ; 
(2) how it may best be remedied ? 


Best Answer to No. 832 (awarded 10s.).—The knocking 
may be caused by wet steam, but the question rather 
suggests not. If “B.S.” had given a set of the cards in 
question the matter could have been easily and quickly 
settled, and means for curing the evil recommended. To 
begin with, the writer is of the opinion that the defects in 
questicn have been caused by prolonged working without 
adjustment, or by wrongful adjustment of the valves after 
overhauling, the reason for this opinion being that Messrs. 
Belliss and Morcom take especially good care that no enging 
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goes through their gates with the valves wrongly sot and 
without a set of cards under each of the desired condi- 
tions of working having been taken after final and correct 
adjustment and recorded. If “B.S.” has not a set of cards 
taken from the engine when first accepted as satisfactory, 
he should obtain a set at once and compare them with the 
present ones. His question reads as if the only defect in 
the cards was the absence of proper compression and 
cushioning. If this is so, then it is the exhaust edges of 
valve—z.¢., the exhaust lap—which are wrong. Has “B.S.” 
lately put new rings into the piston valves? If this is go, 
let them be examined to see if there is the original amount 
of exhaust lap, and if there is not, then new rings con- 
forming to the proper conditions should be obtained, and 
before being finally put into the engine they should be 
tried with the staffs which were or ought to have been 
taken from the valves and steam ports when the engine 
was first erected. If this is all right, the trouble may be 
due to leaky piston rings allowing the steam to escape from 
the side on which it is being compressed to the opposite 
side of the piston, where at the same time as compression 
is taking its full effect on the first side expansion has 
about reached its limit on the opposite side, and the pres- 
sure there being lower, the steam, as soon as compression 
starts, escapes through the leaky rings to the lower- 
pressure side. Has the eccentric been set too late, thus 
making all the eyents of the stroke late, and being a very 
fruitful cause of knocking and vibration in high-speed 
engines? Are the piston valves tight? To test what is 
the matter, let us consider one or two cards. Card A illus- 
trates absence of compression without any other particular 


G . 
No COMPRESSION 


fault (considered generally), the corner, c, being nearly 
square instead of being nicely rounded, as shown dotted. 
As other things are practically right, then the exhaust lap 
is wanting, and new rings in the piston valves must be 
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LEAKY PISTON 


used. A leaky piston would, if really bad, be shown by a 
card such as B, The pressures on each side of the piston 
tending to equalise, the dotted card is shown for reference 
to what it should be if correct. Card C shows the diagram 


LATE ECCENTRIC 


produced by too late an eccentric; the remedy is obvious. 
To test if the piston valves are tight, place the engine with 
the valve to be tested in the closed position. Admit steam 
between the upper and lower pistons of the valve (these 
engines taking steam on the inside), the valve chest cover 
having been previously removed, and if the valve is leaky 
steam will, of course, ba observed flowing from the admis- 
sion to the exhaust side of the valve. Card D shows this 
defect. The piston can also be tested for steam tightness 
by removing the cylinder cover, or, if this is inconvenient, 
by openirg 120 indicator or drain cocks on the side opposite 


to that on which steam is admitted (the engine having 
been previously scotehed to prevent it from turning), and 
seen if steam is freely passed from one side of the piston 
to the other. 
pression have been shown above; its effects are that there 
is no cushion to take up the stress of the reversal of direc- 
tion of motion at each end of the stroke, and hence the 


The causes and remedies of want of com- 


slightest amount of play produces, especially in a high- 
speed engine, a heavy knock; also the compression, by 


LEAKY VALVE 
heating up the walls of the cylinder about to receive hot 
steam, does away with an amount of cylinder condensation 
at the beginning of the stroke. This being absent, a lot 
of water is formed, with the corresponding thumping and 
vibration.—W. T. W. 


Answer to No. 832 (awarded 7s, 6d.).—I should say 
that the probable cause of this knocking in the engine is 
due to the use of wet steam. It hardly seems likely that 
the fault can lie in the setting of the valves, as indicator 
cards taken of all ¿hree cylinders show the same lack of 
compression. If it were simply noticeable in one particular 
cylinder it would be due to the valve, but it would be 
necessary to see the Indicator card in that case to ascertain 
wherein lay the fault. As the steam leaving the boilers is 
saturated 1b will become still more wet before it reaches 
the engine, owing to condensation, etc , in the steam-pipes. 
Being very wet at the commencement of the stroke, it will 
be seen that it is still more so after it has expanded in the 
cylinder. The greater portion of the steam will exhaust 
into the receiver, leaving some steam and water behind 
when the ports close to exhaust and compression should 
commence. Now, as the piston still further comes 
back, the pressure increases, and so the temperature 
should go up. Instead of this, however, this heat 
is utilised in re-evaporating this water and heating up 
the cylinder walls again, and so during all the compres- 
sion the temperature is kept down, and the pressure of the 
steam cannot, therefore, rise as high as it otherwise would. 
Hence the compression or cushioning effect is minimised. 
I think this indicates the probable cause. The effect will 
be to prevent the machine running sweetly, and the knock- 
ing will go on increasing as time goes on, and the repairs 
bill will consequently go up as well. As the cross-head and 
bottom end brasses now have to stop and restart the piston 
every stroke, instead of the cushioning steam, the wear 
and tear on them will be greatly increased, and they will 
be continually wanting attention, When they wear a little 
loose the knocking will be increased still further, and other 
things may then start going wrong. 

As to the remedies. The use of superheated steam would 


get id of all this trouble, but this would entail an extra 


outlay. Steam separators placed as near the engines as 
possible should also help matters a little. Possibly the 
boilers are priming considerably, in which case a good plan 
would be to fix a wooden bafile above the surface of the 
water in the boiler, and so make the steam travel round 
this to the steam space above, thus making it give up a 
lot of its water. The writer has heard of a case such as 
the above, in which the remedy described by using the 
baffle proved perfectly satisfactory, and the machine after- 
wards ran sweetly.--E. R. ALEXANDER, 


Answer to No. 832 (awarded 5s.).—'T' here is no doubt that 
the knocking of the engine in question is due to the 
absence of compression. I will deal with the subject in 
the order given in the question: 


1, The Cause of the Absence of Comgpression.—Tbis is due 
to the compression being commenced too late. In Fig. 1 
I have shown the indieator diagram for one end of the 
cylinder as it probably is. It will be seen the exhaust ia 
closed somewhere about the point a, with the,result that 
as the piston is-almost at the end of its stroke the amount 
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of steam left to compress is very small, and, therefore, | too long and cut-off too late, while at the opposite end the 
there is very little compression in the cylinder at the end | operations would be reversed—that is to say, the cut-off 


of the stroke. 


. Fie, 14, 


such as b, then the compression line would be that shown. 
dotted giving a great compression at the end of the stroke, | 


2, The Effect of the Absence of Compression —At the end: 
of every stroke the direction of motion of the piston. is. 
changed. First, the piston and rod, etc., is steadied, then’ 
stopped, and then started in the opposite direction. Now, | 
in a high-speed engine as this is it will be readily under- 
stood that the forces employed to overcome the inertia of; 
the moving paris, especially on the downward stroke, will 
be enormous, and the inertia of the moving parts must be. 
overcome slowly. If it is overcome suddenly—that is to. 
say, a greater force is employed over a shorter perlod— 
then there is a jerk upon the moving parts, and a knocking. 
is the result. Now, it will be seen that if, during the last 
part of the stroke, the inertia of the moving parts is allowed: 
to expend itself upon cushioned steam by compressing it, 
then this will prevent any sudden force being applied to 
the moving parts, as the back pressure of the cushioned, 
steam will increase only slowly. The presence of a high: 
pressure in the cylinder at admission is also advantageous, ' 
for not only does it reduce the loss from clearance, but it: 
prevents sudden shocks to the cylinder by the sudden 
admission of high-pressure steam. Thus I think that on 
this showing the presence of considerable compression at. 
the end of the stroke is highly desirable. The steady 
overcoming of the inertia of the moving parts is also con-, 
siderably helped by the admission of the steam slightly. 
before the end of the stroke. This, of course, is generally: 
done, but it is quite possible that it is not the case here. 


3. The Remedy.—This lies obviously in the valve gear— 
that is to say, we must alter the valve gear so that the. 
exhaust closes sooner The real fault is, I think, as follows: 
The slide valve has been correctly set, but the eccentric has been 
secured in a wrong position on the shaft, such that the angle of 
advance is too small, My reasons for stating this are as 


Fig. 2.—Showing errors of opposite character if the valve were wrongly set. . 


follows: If the slide valve itself had been set wrongly, 
then one end of the valve would have insufficient lap on 
the steam side and too much on the exhaust. The valve 
would then admit steam too early, continue the admission 
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If the exhaust had been closed at a point | would be too soon. 


This is shown in Fig. 2. Now, as 
stated in the question, there is very little compression at all 
in any of the cylinders, so that the cut-off cannot be too 
late, as this would. give compression. It follows that the 
slide valve is not wrongly set. It must, therefore, be the 


FIG. 5. —Showing errors of same character if the eccentric were wrongly set. 


eccentric which is wrong, as I have stated above. On con- 
sideration, it will be seen that this is the case, for if the 
angle of advance of the eccentric be too small, all the 
actions of the slide valve for doth sides of the piston will 
be too late. This is as shown in Fig. 3, the compression 
corners being small. I think, therefore, that I have estab- 
lished my statement that the eccentric is wrongly set. If 
the angle of advance of the eccentric be slightly increased, 
I have no doubt that compression will be obtained.— 
ERNEST P. HOLLIS. 


Answer to No, 882 (awarded 5s.).—It is presumed that 
the engine is not newly erected, and that the vibration and 
knocking are of recent occurrence and not continuous. 
Most likely the knocking may be traced to badly-worn 
or broken piston rings, especially so if the engine has 
been running for a long time without overhauling or 
inspection of the cylinders and valves. This would be 
shown by no compression at cach end of stroke. Little or 
no cushioning (if of recent occurrence) in a direct-acting 
high-speed engine may also be due to the valves being in a 
leaky condition or to having become loose on valve spindles. 
It might be well to verify the valve settings with the original 
leads, particulars of which will have been supplied with 
the engine. The remedy in these cases is obvious, and it 
will, doubtless, bs found the better plan to replace the 
rings (if badly worn) with new ones entirely. The writer 
considers the ' Rowan” type of piston ring, which are now 
extensively used in Belliss engines, are much superior and 


.| give far less trouble than the plain type with ordinary open 


joint. With some types of high-speed engines there is always 
more or less vibration felt when standing on or near some part 
of the engine, though to some ears knocking, when pressnt, 
is often mistaken for vibration. OF course, vibration may 
be caused by irregular working of the engine, and in 
some cases where the foundations are bad, or when the 
engine bed has been grouted up. If the boilers prime badly, 
or the steam-main be not fitted with efficient steam-traps, 
then knocking would result if water was carried over in 


|| such quantities as would render the engine unable to deal 
i| with properly. This would be shown by the frequent 


operation of the relief valves, and could also be detected by 
the peculiar sharp clicking noise which can be heard when 
water is present in sufficiently large volume. The writer 


‘| had experience of à 400-kw. triple-expansion Belliss engine 


which was troubled with a bad knock in the I.P. line. The 
engine was taken down three times before the exact cause 
of the trouble was located. The taper set-pin which passed 
through screwed end of piston rod and eross-head had 
sheared off at both ends inside the cross-head, the slight 
back lash set up between threads of rod and cross-head 
causing the above-mentioned trouble. The writer believes 
that Messrs. Belliss and Morcom have discontinued the 
practice of screwing the ends of piston rods in cross-heads, 
at least in their high speed self-lubricating type of engine.— 
S. L. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


1f thou hast knowledge, let others light their candle at It, 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers, All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. . Questions may be 
sent at any time, 

QUESTIONS, 
839, Give the best hours for shift engineers who do eight-hour shifts of 
six per week, such as will ensure harmony to those concerned, at 


the same time not interfering with the efficient running of the 
plant. —A, R. O, 


840, A 500-b.h.p. 10-pole dynamo, 500 volts, 330 r.p.m., makes a bad 
noise when running. The armature is about 4ft, Gin, The air- 
gap is only about in, When the laminated pole-tips are 
screwed up tight, the noise is slightly leas. What is the cause of 
the singing noise, and what constants are generally used in 
ee these machines so that there shall be no singing noise ?— 


ANSWERS, 


Question No, 853,—What is the method of determining the con- 
version ratio (alternate current to direct current) of a rotary 
circuit 

Best Answer to No. 833 (awarded 10s,).—As is well known, 

tbe currents induced in the conductors cf a direct-current 
generator are actually alternating currents being converted 
into à direct current by means of the commutator. Thus 
we 860 that an alternator with a rotating armature is essen- 
tially the same machine as a direct-current generator, the 
only difference being that in the former two, three, or four 
simple collecting rings are connected to the armature wind- 
ing (which must be of the closed type) at points 180deg., 
120deg., or 90deg. apart as the case may be, instead of a 
commutator consisting of a large number of segments con- 
nected to the winding at a large number of points. In a 
rotary converter we have a closed winding fitted with both 
collecting rings and a commutator, so that by driving the 
machine as a motor by means of one kind of current it is 
possible to take current of the opposite kind from the other 
side. The armature voltage of a direct-current machine is 
given by the following formula : 


E- NnZ 
60 x 108 


where E — armature voltage ; 
N =number of armature conductors; 
n= number of revolutions per minute; 
Z-number of lines passing from north poles to 
south poles. 


But the direct-current voltage is equal to the maximum 
value of the alternating voltagé induced in the conductors. 
Moreover, we know that for à sine wave-form the virtual 


1 
voltage (R.M.S. value) is equal to E (707) x the maxi- 


mum voltsge, so that the virtual value of the alternating 
NaZ . 1 
Ja 


voltage, Ej 65 108 x 


Hence, if we neglect any 


losses in the armature, the ratio of alternating to direct 
voltages = ‘707 : L=1 : 1'414. 

The ratio of alternating to direct current is the inverse 
of the ratio of the voltages, for if we omit incidental losses 
in the machine, the Input and output watts must be equal, 
and, therefore, postponing a consideration of the effects of 
lag we have volts, x amperes, = volts, x amperes,, whence, 
substituting the ratio of the voltages above, 


Amperes, = 1°414 amperes;,. 


A single-phase two pole converter will have two slip-rings 
connected to two conductors situated at opposite points on 
the armature. Of course, if the machine has more than 
one palr of poles, each of the slip-rings will have as many 
connections to the conductors as there are pairs of poles. 
The angle between any two consecutive conductors joined 
to the same ring will be equal to the angle between two 
adjoining poles, We thus see that with a single-phase, 
two-pole rotary there will only be two connections to the 
slip-rings. Let these points be denoted by dots, AA, in 


Fra. 1. 


Fig. 1. In two positions (one of which is shown full in 
Fig. 1) the voltage across these two points will equal the 
eommutator voltage; from this position the voltage will 
decrease till in the position shown dotted the voltage is 
zero, 80 that the commutator voltage is equal to the maxi- 
mum alternating voltage as stated above. 

In the case of a two-pole, three-phase converter (Fig. 2), 
there will bə three conductors 120deg. apart joined to 
three slip-rings. The maximum voltage across any two of 
these points will occur when the two points are in the 
position a b, shown in Fig. 2, since in this position the con- 
ductors between a and b will be moving in the strongest 


part of the field. The ratio of the total flux out by con- 
ductors between a and b to that cut by those between A 
and B (producing the direct-current voltage, Vp) will equal 


S but ac=Oa sin 60deg. — O A sin 60deg., hence 
a b= A B sin 60deg. 
Hence the maximum alternating voltage V, sin 60deg,, 
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where V» equals the direct-current voltage of the converter, 


so that the virtual value of the voltage — 1/ 4/2 x maximum 
value : 


E NB | 
= Vysin 60deg. = — — V,—'612 Vp, 
J2 D 8 9 NE D l D 
Or we may state generally that in a rotary converter with. 
n rings the virtual alternating voltage V; = 
73 gin r/n Vp (direct-current voltage). 
2 à ae 


_ The relation between direct and alternating currents is 
best obtained by equating direct-current and alternating- 
current powers as we did above. Assuming there are 
^ phases, and C, = direct current, C, = alternating line 
current—;.c., current at slip-rings—C, = current per phase, 
we have | | 


Direct-eurrent power = V, Cp. | ! 
Alternating-current power = V, Ca, assuming P F — 1, 
Total alternating-current power =n V, Ca. 
Equating we get Vp Op=n V, Cy, 
Substituting the value of V, from above, 


Y;C, 2a i. Vy sin r/n Ca, 
/2 
e Cyn sin m/n C, ; 
but C, —2 sin r/n Cg, 
| C, 2sinv/n C, — 2 J 2 


Using these results, the following table has been drawn up. 


Angle 
Nature of alter- [Number of! between eee Amperes at 
nating supply. | slip-rings. |conneotione slip-rings, 
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THH: 


curves were taken on a small rotary by Crompton, and 
together with the data printed on them explain them- 
selves. These deviations are mainly due to the following 
items, which have been disregarded in obtaining above 
data: (1) armature resistance; (2) armature reactance ; 
(8) phase displacement; (4) wave shape; (5) position of 
brushes ; (6) driving current, 


The armature resistance drop in a rotary cannot be 
calculated as easily as with an ordinary generator, for in a 
rotary converter individual conductors only carry the 
difference between the two currents which they receive as 
motor conductors and give out as generator conductors. 
The actual value of the current flowing in a given con- 
ductor will depend on the position of the armature, and, 
moreover, the average amount of current flowing in a con- 


EHE 


oan 
EKANMAN 


| Blip-rings. ductor will depend on its position relative to the slip rings. 
— E oie ciel Me For the alternating current will not always pass through 
Direct-current ..| = — — 1 1 the whole of the armature, but will pass from the direct- 
ina gi Sa rr 2 180deg. "i 1414 current brushes through a length of winding to the E 
Two-phase ......... 4 90deg. "107 ‘707 (4 rings) i the slip-ring connections wi 
Three-phass | 3 120de5. e ae rings, so that winding near the slip-ring tio 
Three-phase ...... 6 60deg. '612 "943 | | E 
Four-phase.. ...... 4 90deg. ‘500 "707 
Six-phase ...—..| 6 60deg. "$54 ‘472 5c 
M-phase usu, e-] on HET sin T/m 2/2 3:5 
a /2 N C inm 
———————————M—— — AV [| ae 
' ig; ee 2 i : i m 
OE course, these results are only ideal, and are often far| ^? sop H 


from being realised in practice, especially when driving from | 
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the alternating-current side. The extent of some of these 


variations is shown by: the curves in Figs. 3 to 6. These | K... 
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always be earrying alternating current while the portions 
more remote will only occasionally carry current. Thus 
the heating in a rotary converter is not uniform, and the 
drop is not equal either to the product of either the 
direct or alternating current x the armature resistance. 
So what is usually done is to find an equivalent resistance 
K R (R=armature resistance) which would give the drop 
| actually experienced if direct current alone circulated round 


the armature. So that e= K C, R, where K has the following 


Single-phase, Three-phase, Four-phase, Six-phase, 


iue DII cecus QUIS. cule, OOl caus 061g 
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This multiplier K varies with the power factor. Thus 
with single-phase, when 


cos $ — 1, K=1'175 


9, K «1:5 
'8, K 2145 
7, K - 167 


It must, however, be remembered that when the. rotary is 
driven from the alternating-current side the volts lost in the 
armature are not simply the product of the current and the 
armature resistance, but the produet of the current and 


the armature impedance. Also the phase of the volts thus 
lost will be more nearly opposed to the applied volts when 


POWER: HOUSE 
Fic. 6. 


the power factor is low and the current lagging. Hence 
there is a large armature drop at low excitations, both on 
account of the high value of the armature current and 
also on account of the low power factor and lag in the 
current. mE 
The power factor has a large influence on the transforma- 
tion ratio, as shown in ‘curves in Fig. 6, and--as the 
alternating-current side really consists of a synchronous 


motor, the power factor can easily be ‘varied within wide 


limits by varying the excitation of the field. The normal 
wave shape in a rotary converter is affected only by the 
shape of the poles, as the armature winding is a distributed 
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POLAR PITCH 
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one, and, therefore, does not affect the wave shape. The 


width- of the poles is consequently the chief factor in 


altering the wave-form. The polar arc divided by distance 
between centres: of poles (pole-piteh) largely determines 


the virtual value of the alternating current (its maximum. 


value.is determined by the direct-current voltage), and 
hence the ratio of transformation. The curve in Fig. 7 


shows the effect of pole width on the transformation ratio. 


of a single-phase rotary. The position of the brushes 


largely affects the conversion rate, so that the brushes 


should be kept fixed in the neutral position. A certain 
amount of current must always be supplied to the machine 
in order to drive it even when no direct current is being 
taken ; this driving current will too increase slightly as the 
load comes on, owing to increased iron losses, eddies in 
pole faces, and bysteresis in the armature. 

We see that there are many things which profoundly 
modify the theoretical transformation ratio, for not only 
do they modify.this ratio directly but also indirectly, due 
to their modifying one another, so that it is well-nigh 
Impossible to calculate the amount of the correction which 
these various factors would necessitate. To obtain the ratio 
of transformation experimentally, the following method 
might be conveniently adopted. Make the connections 
shown in Fig. 8. Put switches S, S, so as to connect direct- 
current side to a direct-current supply ; excite the field, and 
run up to speed. When the alternating-current side is in 
synchronism with the alternating-current supply, as shown 
by the synchroniser, L, close switch S,, put switches S, and 
S, on to the other contacts, and adjust till the required 


Fic, 8,—Diagram of Connections. —M x Ma, Alternating Current Supply; mz me, 
Direct-Current Supply; RC, Armature of Rotary Converter; F, Field ` 
Windings ; Az, A2, A3, Ammeters ; V1 Vo, Voltmeters ; Sz, 82, 83, Switches ; 
L, Synchroniser ; Rr, Variable Resistance in Load Circuit ; Re, Field Regulat- 
ing Resistance ; R3, Starting Resistance, 


conditions are obtained, then take reading as in appended 
table. 


Primary A. O.A. volta 
power 
factor, |D. C |D. volts 


| Exei- 


aon Direct, 


Alternating, 


Speed, 


Volts) Ampe. | Watts. | Volts | Amps, 


—H.E. H. 


Answer to No. 833 (awarded 7s. 6d.).—The exact ratio of 
conversion of a rotary converter depends on the flux 
distribution over the armature periphery, and the figures 
usually given in the text-books are based on the assumption 
that the flux density varies from a maximum at the pole 
centre to zero at the points midway between two poles in 
accordance with the sine law—i.c, flux density at any 


| point P cc sine of angle 0 (Fig. 1) The curve of flux 


Fic, L 


density under this assumption is shaped as in Fig. 24, 
whilst the actual flux distribution, with ordinary poles 
having a uniform air:gap and a usual polar span of about 
70 per cent. of the pole pitch, would be more as in Fig. 25, 
the flux density being approximately constant over the 
whole pole-face and falling off rapidly to zero at the neutral 
points. The sine assumption enables simple rules to be 
worked out for the voltage ratio, and these rules gives 
approximately correct results even for cases where the flux 
distribution 18 not quite a sine wave. one, but for accuracy 
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the following procedure may be employed whatever the 
flux distribution may be: 


1, Sketch out the flux distribution curve from neutral 
zone to neutral zone to scale, getting the value of the flux 
density under the pole by the ordinary magnetic circuit 
calculation (using the actual field ampere-turns and air-gaps 
and iron dimensions), and drawing in the flux fringe either 
approximately by eye or by means of a few flux measure- 
ments on the actual machine (say, with an exploring coil 
and ballistic galvanometer). A good approximation to the 
fringe may also be got by assuming the shape of the flux 


ARMATURE 7 
PERIPHERY 


Fia, 2. 


paths at a few points by inspection of a drawing of the poles 
and applying the ordinary magnetic current rules to these 
paths. | 

2. Assume a convenient small number of effective 
armature conductors, say 10 to the pole pitch, though a 
greater number would give increased accuracy. 

3. Measure the height of the flux density curve opposite 
the centre of each conductor (Fig. 3) and add the 10 heights 
together. This sum represents the voltage generated at 
all times between the direct-current brushes at no load, 
assuming that these brushes are situated at the exact 
neutral pointe, as would usually be the case. 

4. Measure the height of the flux density eurve at the 
centre of each of the conductors in one alternating-current 
phase. In the case of a single-phase converter the whole 
of the 10 conductors will occur in both the direct-current 
and alternating-current sides, but in the case of a three-phase 
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, ' ‘ PERIPHERY 
d X : 
One. BIRUSHES——— 


Fig. 3, 


converter only two-thirds of the direct-current conductors 
will occur between the alternating-current collector-ring con- 
nections. The sum of these heights represents (to the same 
scale as before) the instantaneous alternating voltage for 
that particular position of the collector-ring connections 
relatively to the poles, and can be plotted as one point, M, 
on the alternating-voltage curve (Fig. 4). 

5. Measure the sum of the heights of the flax density 
curve opposite the centres of the alternating-current con- 
dustors when the armature has moved on, relatively to the 
poles, by the space of, say, one conductor, remembering to 
subtract negative flax densities. This sum will give a second 
point, N, on the alternating-current voltage curve, at a 
distance from the first point corresponding to the distance 
moved through by the armature. 


6. This process must be repeated for a number of points 
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until the armature has moved through half a pole-pitch, 
and then one-fourth of a period of the alternating-voltage 
curve, as In Fig. 4, will have been obtained. This will 
usually be sufficient, though, in cases where the flux dis- 
tribution is not symmetrical about the pole centre, it will 
be necessary to take the curve over a complete pole-pitch. 


7. The ~ M S or effective value of the alternating 
voltage can now be obtained by selecting a number of 
equally spaced points on the curve, squaring these values, 
adding the squares together, getting the mean square by 
dividing the sum of the squares by the number of pointa 
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used; and, finally, taking the square root of this mean 
square. 


8, The required conversion ratio : 


Alternating-current voltage per phase 
. Direct-eurrent voltage 
at no load is then 


M S value of alternating voltage from (7) — 
| Sum value from (3) mE 


This ratio becomes slightly greater (when convertinz fro n 
alternating current to direct current) at full load, hecau:e 
to get the ratio : 


Alternating-eurrent terminal volts at full losd 
Direct-eurrent terminal volts at full load 


the numerator in (8) must have the alternating-current lost 
volts (in the armature winding) added to it, and the 
denominator must have the direct-current lost volts süb- 
tracted from it.—Q. : 


Answer to No, 833 (awarded 5s.).—The ratio of trabs- 
formation in a rotary converter has a definite value depand- 
ing on two things—number of phases, ratio of pole-span to 
pole-pitch, y. Below are a few figures giving transforma- 
tion ratios for different values of in some modern large 
rotary converters: 

V —ratio of pole-span to pole-piteh, 


Voltage. w='70 per cent, ^ -—66 percent, /-:50 per cent, 
Continuous .... 100 volts .-.—... 100 volts ......... 100 volts 
Single-phase e.w . 70'7,,  .—.—.. 175 ,, fate OO d 
Two-phase ....—.... OTa eo 75 ,, — OA 44 
Three-phase .... OFZ S escis bd u-. ioew TL 5; 


Relative Output of Converter when working as Simple Continuous 
Machine and a Rotary Converter, 


No. of Power 
[hases, factor. 
1 .. 1 .. ‘85 converter output. 
— . ‘8 .. ‘63 continuous-current machine equal C? R loss, 
2 1 .. 1°63 converter, 
— . ‘8... 1'0 continuous-current machine. 
jo aum l .. 1'54 converter, 
— . 8. ‘77 continuous current machine, 


These figures assume a sine wave of E.M.F. and an efficiency 
of 100 per cent., the true Input and output watts considered 
equal. Large railway rotary converter: primary, 5,000 
volts; secondary, 310 volts; output, 965 kw.; 1,800 
amperes; 510 volts x 1:73 = 965 kw. under three-phase 
conditions of working; 12 poles; 18 connections to slip- 
inge; D RN voltage, 550; frequency, 25 ; speed, 250.— 


and 140, Salisbury Court, Fleet Street, Eondop, E,O, 


Supplement to “The Electrical Engineer,” 


JANUARY 19, 


TECHNICAL PROBLEMS, WITH SOLUTIONS BY 


PRACTICAL MEN. 


1f thou hast knowledge, let others light their candle ab it, 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. 

QUESTIONS. 

841, An alternator, an inductive resistance, and a choking coil are 
coupled up in series, The volts across the choking-coil terminals 
are to be kept constant, Under these circumstances the current 
will depend not only on the reaction of the choker, but also on 
the value of the inductive resistance, Explain the reason for the 
iatter and give a worked out example for, say, two different values 


of the inductive resistance, Also state how the power factor will 
be affected.—F. M, 


842, Describe the construction and working of mercury and electro- 
lytic interrupters suitable for large induction coils, State also the 
relative advantages and disadvantages of both types.—M. O. 

ANSWERS, 


Question No. 851.—4A correction is made for heating when using an 
electromagnetic voltmeter, but not when using an ammeter of 
the same type. Why is this? Give a method by which it is 
possible to determine the error per cent, due to heating in an 
electromagnetic voltmeter ? 


Answer to No. 854 (awarded 7s. 6d.).—In an electro- 
magnetic voltmeter or ammeter the method of measuring 
the voltage or current depends, as the name implies, upon 
the magnetic effect of a coil carrying a current. Now, as 
is well known, the magnetic effect of a coil carrying a 
current is proportional to the ampere-turns on the coil, 
and, as in a volumeter the number of turns on the coil is 
constant, it follows that the magnetic effect is proportional 
to the strength of the current. The question states that a 
correction for heating is needed only in voltmeters and not 
In ammeters. This is not quite true, as I will show that a 
correction is needed in some ammeters. As is well known, 
when a current passes through a coil heating takes place, 
and this heating affects the resistance of the coil. Let V 
be the voltage applied to the coil and R be the resistance 
of the coil when cold. Assuming that there is practically 
no increase in temperature of the coil at the time of switch- 
ing on the current, the current passing through the coil 
is given by | | 


c- Y a ' e . . : o 


: (1) 


Now after the current has been switched on, heating 


takes place in the coil, and this affects its resistance. It 
has also been found that the varlation of resistance of the 
coil is proportional to the resistance, R, of the coil, 7, the 
temperature to which the coil rises, and a constant, p, 
which is constant for the same material, or the Increase of 
resistance is given by 

r=phi (2) 


In some materials p is positive—that is to say, the 
resistance of the material increases with the temperature— 
but in some, but only a very few, p is negative, and the 
resistance decreases with the temperature. Thus it will 
be seen that as the resistance of the coil varies we must 
introduce the correction for heating given in equation (2) 
into equation (1), This gives us the new value of the 
cul rent as 

SUMA RURSUM 
R+pRi R(1+pt) 
"This is assuming the pressure remains constant, 


. (3) 


1906. 


Now I wish to consider three cases of instruments : (1) an 
electromagnetic voltmeter ; (2) an electromagnetic ammeter 
in which all the current passes through the meter ; (3) an 
electromagnetic ammeter in which only a portion of the 
current passes through the meter, a shunt being used. 


M 


ae M. 


AIN LEADS 


VOLTMETER : 
COIL 


i 
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1. I give in Fig. 1 the connections of the electromagnetic 
voltmeter. The magnetic coil is, of course, taken. as a 
shunt across the main leads. Assuming that the pressure 
remains constant, the coil heats up, and, as I have shown 
above, the resistance is affected. Supposing it to be 
ordinary copper wire, then the resistance will increase ahd 
the current through it will diminish, thus reducing the 
magnetic effect of the coil. It Is necessary, therefore, to 
make a correction for heating. This is done in the follow- 
ing manner: The coil is made up of two kinds of metal, 
one portion of the coil being of one metal and the second 
portion of the other metal. One of these metals has a 
positive resistance coefficient and the other a negative resist- 
ance eoeffielent—that is to say, that as the coil is heated 
up the resistance of one part of the coil is diminished and 
the other increased. The coil is so designed that the two 
neutralise each other, and the net variation of resistance at 
any temperature is zero. Thus the current, and, therefore, 
the magnetic effect, remains unaltered at all temperatures. 


MAIN LEADS 
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2, The electromagnetic ammeter in which all the current 
passes through the meter (Fig. 2). This is an entirely 
different case to the last one. Here the coil whose 
magnetic effect is used is in series with the main leads. 
Similarly to the last case, the coil is heated up and its 
resistance is increased and will tend to alter the current 
passing through it, but that does not matter, because, 
whether it alters tho current strength or not, the ammeter 
will only indicate the current passing through it, since 
decreasing the current in the coil decreases the current in 
the whole circuit, and this decreased current it will indicate. 
Therefore, it is obvious that no correction for heating is 
needed. | | 

5. An electromagnetic ammeter in which only a portion 
of the current passes through the meter, a shunt being 


used. This is shown in Fig. 3. Here we have a different 


type of ammeter to the last one. The current passing 
through the ammeter coil depends upon the difference of 
potential between the two ends of the shunt. The drop 
across the shunt is, of eourse, proportional to the current 
flowing through it. Thus it will be seen that this ammeter 
is to all intents and purposes a volimeter, and the same 
argument applies as for the volimeter in case 1, There is 
one point, however, which I might mention—that is, that 
the shunt will also heat up, and its resistance, if it is of 
ordinary metal, will iacrease—then we shall have with the 
same current a bigger drop-aeross it and a larger current 


10 


through the ammeter coil, thus partially compensating for 
the heating of the ammeter coil. In calculating the correc- 
tion, therefore, to be applied, it is, therefore, necessary to 
consider the effect of the variation of resistance of the 
shunt. | 

The next part of the question is to determine the error 
percentage due to heating in an electromagnetic voltmeter. 


MAIN LEADS 
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This can very easily be done as follows: Put the volt- 
meter by means of its own leads across a constant voltage 
equal to that about which it usually works. Immediately 
note the reading it gives. Let this be d!, Let it remain 
so for two or three hours so as to get thoroughly heated 
up. Note its deflection then. Let this be d. 

Then the error = d! — d. 

The percentage error is then given by 


The iron used in these instruments is always worked at 
a low flux density, so that the flux density will be directly 
proportional to the current strength. This correction then 
tes hold for all readings on the voltmeter. —ERNEST P. 
OLLIS. 


Answer to No. 854 (awarded 7s. 6d.),—Hlectromagnetic 
instruments usually consist of a bobbin carrying from 200 
to 500 ampere-turns, in which a moving-iron deflecting 
system works. In the case of an ammeter, for instance, 
which is used to measure up to 100 amperes, this bobbin or 
coil would be wound with two to five turns, depending on 
the type of movement. In the case of a voltmeter of similar 
type, which, of course, requires the same ampere-turns on 
its working bobbin, the permissible current is small (say, 
0:05 or 0:06 ampere), hence the working or defleeting coil 
is wound with fize wire, and has in some cases 6,000 
turns. Now, the deflecting force in the voltmeter will 
obviously be proportional to the ampere-turns on the coil, and 
since the voltmeter is coupled across the mains and has to 
indicate the potential difference between them, its resistance 
should be constant, since the current passing through it 


a P.D. at its terminals 
Resistance of voltmeter 


Now, if the bobbin be wound, as is usual with copper wire, 
its resistance will be a function of its temperature and it 
will increase by about 0'4 per cent. per degree C, rise of 
temperature. This would obviously render the instrument 
reading in error if the temperature of the bobbin increases 
beyond, or falls below, that at which the voltmeter was 
calibrated. 

: Considering first the error due to the heating of the 
working bobbin on account of the C? R watts spent in it. 
The bobbin of a voltmeter of a well-known make wound 
with ‘006in. diameter copper, when carrying the current 
passed through it when indicating its normal voltage—: e., 
0°06 ampere—for sufficient time to attain its maximum 
temperature, altered its resistance from 388 ohms cold to 
412 ohms hot—í.&, about 6 per cent. This indicates a 
mean rise throughout the bobbin of about 15deg. C., taking 
0'4 per cent. per degree C. as the temperature coefficient of 
the wire. "Thus this bobbin required a potential difference 
at its terminals of 388 x 0'06, or 23°3 volts when cold, to 
 foree the current *06 ampere needed for giving full 
deflection through it. When hotit required 412 x 0°06—z.¢., 
24°7 volts to give the same deflection. Thus using this bobbin 
alone, as a voltmeter for 25 volts it would have a heating 
error of 6 per cent. if calibrated cool and used hot—z.c, 
continually in circuit. Even if the bobbin were large enough 
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to render its heating up due to the watts spent in it 
inappreclable, it would still be subject while working to 
variation of temperature, and, therefore, of resistance, as 
the temperature of the surroundings varied. This will 
also apply if the voltmeter be calibrated hot—z.c., when at 
the temperature caused by carrying its normal current— 
because if the temperature of the room rises, that of the 
bobbin will rise correspondingly so as to allow it to dissipate 
its heab, and a change of 1deg. C. in the room temperature 
would cause a change of about 0'4 per cent. in the resist- 
ance, and consequently in the indication of the instrument. 


‘A working bobbin of the kind mentioned is used in practice 


in series with an extra resistance, which is constructed of 


wire of negligible temperature coefficient, such as manganin 
or eureka. 


The bobbin was, in fact, part of a voltmeter 
for reading 100 volts normally, and hence the resistance 


necessary in series with it, so that at 110 volts at its 


terminals the voltmeters passed 0:06 ampere was 1,420 


110 volts _ gio ohms. Thus the percentage 
"06 ampere 
change of resistance of the whole voltmeter, due to the 
heating up of the working bobbin, is only 
24 

1,800 
If, then, this instrument be calibrated hot, as is usual, the 
only correction which may be necessary will be that due 
to small changes in the temperature of the surroundings, 
which only affect the whole volimeter to the extent of 


a of 4 per cent. = '09 per cent. per degree C. change. 
And this is, in general, negligible, as errors due to 
hysteresis, etc., are relatively more important. It will be 
observed that if the bobbin had had a higher resistance in 
series (say, for working on a 220 or 440 volt circuit), both 
the error due to heating of the bobbin and that due to 
change of temperature of the room become of smaller 
importance. The extra resistance, composed of wire of 
negligible temperature coefficient, has swamped the copper 
changes. In general, the error due to external changes of 
temperature may be neglected in electromagnetic volt- 
meters reading above, say 60 volts, the electromagnetic 
voltmeters for low voliages, such as for cell testing often 
merely consist of a copper-wire deflecting coil on account 
of the difficulty in obtaining the necessary ampere-turns 
with a reasonable current with the voltage available. Such 
voltmeters are, therefore, subject to a correction of ^4 per 
cent. per degree C. change of temperature from that at 
which they are calibrated. The heating effect of the bobbin 
is usually nil, as the instruments are in circuit for a few 
moments only at a time. ! 

Now, an electromagnetic ampere-meter being placed, of 
course, in series with the load will carry the current used 
by the load, and even if its temperature and resistance rise, 
it will still have to pass the current used by the load, since 
that depends entirely on the E.M.F. of supply and the 
resistance of the load, the resistance of the ammeter being 
very low, that of a 500-ampere electromagnetic ammeter 
being about 0°00002 ohm. Hence the ammeter (of the 
electromagnetic type) needs no temperature correction. To 
estimate the heating error of an electromagnetic voltmeter 
due simply to the heating up of the instrument when put 
on circuit, the resistance should be measured cold, and 
again after being run at normal voltage for about one hour. 
The increase of resistance gives at once the heating error. 
If the instrument be of high resistance, it may be desirabla 
to make the same test, measuring only the resistance of 
the working bobbin, as the change will then be more 
correctly measured. This assumes that the extra resistance 
has no temperature error ; if it has, however, then the first 
test is the safer. | 

It may be well to point out that moving-coil voltmeters 
usually have on the working coil so- small a proportion of 
copper compared with the high resistance of negligible tem- 
perature coefficient material in series, that the heating correc- 
tionand the temperature error are both quitenegligible. With 
moving-coil ampere-meters, since these are usually shunted, 
a temperature correction is sometimes required, as the 
shunt may be of manganin and have no temperature 
resistance change, while the moving-coil circult may con- 


ohms—?.¢., 


x 100 = 1°3 per cent. 
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tain 20 to 30 per cent. of copper. This can be overcome, 
however, by Campbell’s compensating device, for which I 
would refer the questioner to a paper read at the Institu- 
tion of Electrical Engineers, March 24, 1904, by Edgcumbe 
and Punga.—SPANNUNG. 


Answer to No. 834 (awarded 7s. 6d.).—The reason the 
connection for heating is not made in the case of moving- 
Iron ammeters is because the heating up of these ammeters 
does not in any way affect the accuracy of their indications. 
An ammeter of this type is always connected in series with 
the load, so that all the current passes through it. Any 
Increase, therefore, of the coil resistance merely has the 
same effect as the introduction elsewhere in the circuit of 
a resistance—that is, it diminishes the number of amperes. 
But the deflection of the ammeter pointer is proportional 
to the number of amperes passing round its coil, there- 
fore there can be no heating error in a moving-iron 
ammeter. The readings of a voltmeter of this type 
do need correction for heating, and the amount of this 
correction may be determined thus: Connect up as in 


Fig. 1, and as quickly as possible take a set of readiags on 


MAIN 


ADJUSTABLE $ 
RESIST 


MAIN 
Fic. 1. 


the two instruments. Then adjust the resistance until the 
normal or working voltage is indicated, disconnect the 
"standard," and leave the moving-iron instrument on 
circuit for a short time at the normal voltage. (The 
standard need not be disconnected if it is a mcving-coil 
instrument, as in this type the correction for heating is 
usually negligible.) Half an hour will probably be sufficient 
time to allow the instrument to attain its steady tempera- 
ture. The change in atmospheric temperature during this 
time will usually be very slight, and may be neglected if 
the instruments are of the same type or have small tem- 
perature coefficients. Take another set of readings at the 
end of the half-hour. Plot the two sets of readirg: in the 
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form of curves, as In Fig. 2. Then take readings off them 

and tabulate as follows: 

: Standard readings. Instrument readings—volts, Percentage difference 
Hot. 


Volta, Cold. ot on cold readings, 
120  ieitess ec AAS. esxelves . 119 pare 006 
140. surmas 140 oe e 160 Dorsia . $2 
160^ 25 nus IOl xim 150 Wesce 1010 
180 asserere LO neuer a VID: eatin. AU 
200 csse 108 nasia ASE! ta, 120 
990 ...-.- 218  casversenver ALS 2o 2:6 
280 .-.e-e- 901 e - DOD bonsana AO 


Taking the mean of the percentages, the mean heating 
correction is about 2:4 per cent. This isa high value, but 
the example serves to illustrate the method. Jf the instru- 


-metre. 


1i 


ment is calibrated so as to read correctly when hot, and it 
is desired to use it for taking ‘instantaneous readings, the 
percentage correction must be calculated on the readings 
taken when the instrument is hot.—H. A. CARNEY. 


Answer to No. 834 (awarded Ts 6d.).—An ampere-meter 
is calibrated to indicate the number of amperes passing 
throvgh the circuit of which it forms a part; the readings - 
depend simply on the current; the only effect due to 
heating would be in an increased C? R loss in the windings. 
A voltmeter, on the other hand, is always connected in 
shunt, and is calibrated to indicate volts—in other words, 
its readings depend upon the product of current and resist- 
ance. If, therefore, the resistance alters, the readings will 
be inaccurate. A number of methods have been introduced 
in order to miaimise the temperature error as found with 
electromagnetic instruments, some of which arrangements 
being extremely ingenious. Perhaps the simplest way is 
to have a key, so that the current only passes through 
voltmeter coils whilst the key is pressed down; the 
windings then do not have time to rise much in tempera- 
ture. When it is necessary to have the voltmeter always 
in use, the general method is to wind the active or 
field coil with copper wire, and add a series resistance of 
some such alloy as platinoid, German silver, manganin, or 


| constantin. One leading firm, with voltmeters for 60 volts 
| and over employ a constantin resistance eight times that 
of the cc pper resistance. 


In such instruments where the 
active cou forms but a small part of the total resistance 
the temperature error will be correspondingly small, as the 
alloys mentioned above have a very small temperature 
coefficient. Is will be readily seen that, in order to take 
fall advantage of this method, the active coil must take up 
as small a fraction of the total energy used in the instru- 
ment as possible, mechanical friction must be at a minimum, 
moving parts must be very light, and the bearings 
jewelled. Some years ago an alloy, “ja-ja,” was intro- 
duced, for which was claimed a negative temperature 
coefficient, It was suggested that by winding the series 
resistance of voltmeters with this alloy the temperature 
error would ba entirely eliminated. This alloy had the 
high specific resistance of 51°5 microhms per cubic centi- 
A method due to Mr. Evershed is to wind the 
active coil with two different windings, these windings 
being connected in opposition, A winding of German 
silver forms the active coil and over this is wound, in the 
opposite direction, a coil of very fine copper wire. Any 
increase in temperature will result in a greater resistance 
between the voltmeter terminals, but the copper will increase 
in resistance more than the German silver. Therefore, 
although for a given potential there is less total current 
passing through the instrument, the resultant field is 
app'oximately constant. A method rarely met with is to 
provide a thermometer with table of corrections for various 
temperatures, but this is more fitted for the laboratory than. 
the switchboard. Temperature error due to alteration 
in control springs may be obviated by employing gravity 
control, but in any case error due to this cause is very 
small, Mechanically every care should be taken with 
voltmeters in regard to efficient ventilation ; provision is 


usually made to enable air to circulate fully round the 


windings. To determine the percentage error, keep full 
voltage on the terminals for about an hour, or until the 
voltmeter reaches its maximum temperature. Then check 
against a standard instrument or by means of a potentio- 
meter and Clark’s cell. When shunted ampere-meters are 
employed—that ir, reading the current passing through a 
standard resistance by means of a voltmeter—such volt- 
meters are corrected by one of the methods already men- 
tioned. Some makers fit the shunts of these instruments 
with constantin connections in order to prevent any error 
due to a thermo-electric effect.—M. M.. 


Question No. 835,—Describe a cheap and simple form cf electric 
telegraph for communication between switchboard and epgine- 
room, making use of as few wires as possible, 

Answer to No. 835 (awarded 10s.). — One of the 
simplest forms of electric telegraph for communicating 
between switchboard and engine-room, and involving but 
the use of three wires, is that invented by Mesers. Richards 
and Evershed. The principle employed is common to many 
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of their electrical indicators. If “HE, A, A." will turn to 
Electrical Engineer, September, 1902, he will see that his 
question has been answered by various contributors, and 
that among them the principles of the above instruments 
have been set forth; further, he will also see an article 
written by the present writer showing how the inventors 
have applied the same principles to an helm indicator 
aboard ship. Presumably “E. A. A." has not read these 
articles, so I will briefly run through these principles once 
more, applying them to the casein point. I will not trespass 
on your valuable columns to go “the whole hog again,” and 
will not say more than is barely sufficient. If “E. A, A.” 
would like to know further of these applications and their 
circuits, I would recommend him to get the copy to which 
I refer. In the diagram shown, terminals in the junction 
box are connected to the source of supply through a double- 
pole switch and cut-outs. The junction box is used for 
convenience of connecting the wires. The switch of the 
transmitter receives current from the + terminal, from 
thence it divides, passing through a rheostat on either side. 
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Inserted on each side is also a resistance in series with it 
to keep the current within certain limits, when the 
switch arm is completely over, either one way or the 
other. Modern instruments also have choking coils 
placed between the + terminal of transmitter and 
switch. These details are shown in the diagram. The 
ends of the rheostat (+ the resistances) are connected by 
way of the junction box to two sets of deflecting coils in 
the indicator, fixed at right angles to one another—these 
two sets are shown, one dotted, the other In full line. The 
divided currents meet at a after passing through a regulat- 
ing resistance (for adjustment), then pass through two 
magnetising coils In series to the terminal b, which is con- 
nected to the negative terminal in junction box. The action 
is as follows: The current passing through the magnetising 
coils of the indicator magnetises an iron core pivoted 
through their centres. The iron core is shaped as shown, 
and the coils are wound so as to produce N polarity in the 
middle and S at the ends. The middle pole-piece, N, is 
free to swing through the field set up by the deflecting 


indicator consists of two coils at right angles. 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, JANUARY 19, 1906. 


directions; if these currents aro equal in strength the core 
remains stationary, but if one preponderates over the 
other, the iron core instantly swings to a new position 
(the resultant of the two forces). The inequality of balance 
in the currents is produced by the switch arm of trans- 
mitter putting more or less resistance in either side of the 
rheostat. The different contacts on the transmitter rheostat 
(which is purely diagrammatic) corresponds to the positions 
on a dial above which are lettered the given orders. In 
the indicator the swing of the Fe core is communicated to 
the index hand by bavel cogwheels, similar to those used 
in a clock.—WILLIAM BEARD. 


Answer to No. 835 (awarded 7s, 6d.).—The simplest form 
of electric telegraph at present on the market is the 
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Richards-Evershed telegraph made by Hvershed and 
Vignoles, of which there is a large number in operation. 
In this telegraph only three wires are necessary. The 
The ratio 
of the currents through these colls can be altered by means 
of the transmitter. The magnetic effect of these two coils 
is used to determine the position of a permanent magnet 
which actuates the needle. In Fig. 1 I have shown the 
receiver of this telegraph. There are two sets of two coils 
at right angles, one at each pole of the permanent magnet. 
One of the coils and its connections are shown dotted for 
purposes of discrimination. By varing the ratio of the 


| currents in the two coils the magnet is induced to take up 
| varying positions. 


This magnet has attached to it a rack 
in which move: a pinion to which is attached the indieating 
needle. When the magnet moves the rack is also moved, 
actuating the pinion, which in turn moves the pointer. 
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In Fig. 2 I have shown the transmitter: It is simply 
a rheostat with a moving arm. By varying the position 
of the arm we vary the ratio of the currents in the two 
coils. "The working of the arrangement can be easily seen 
from the two figures. The number of stops in the resist- 
ance will, of course, depend on the number of signals it is 
required to transmit.—EnNxsT. P. Horis. 


[Other replies to Question No. 855 will be given in our 
next issue,—EHE»p. E. E.] | | 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY Referring to switch, A, in sketch, it will be seen that there 


PRACTICAL MEN. 


1f thou hast knowledge, let others light their candle ab It. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance, 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer den shillings, We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 

apt to be discarded, owing to the space they would occupy. 


QUESTIONS, 


843, I should be glad if any reader will give me the full particulars of 
the most economical way of charging motorcar accumulators, At 
present I have a i-b.h.p. motor driving a 120-watt dynamo, 
Would it be cheaper to charge them through a lamp resistance 
from 220-volt main? What would approximate cost be to charge 
12,20, 40 ampere-hour accumulators, price of current being 4d, 
for power and 6d, per unit for light ?—T, Q. S, B. 

614, Why is it that, in connection with tramway sub-stations, an 
inductance coil is very often inserted between the secondaries of 
the step-down transformers and the rotary converters? Explain 
the theory of the above combination,—H. V, L, 


ANSWERS. 

Question No, 835,—Describe a cheap and simple form of electric 
telegraph for communication between switchboard and engine- 
room, making use of as few wires as possible, 

Answer to No, 885 (awarded 5s,).—The following arrange- 
ment has been in constant use, for some three years, for 


-AXILL 


the purpose of signalling between two generating stations, 
about two miles apart, which run in parallel. It is also 
used in each of the stations for the purpose of communica- 
tion between the switch-rooms and engine-house, and only 
two wires are used in each case. 
and sounder, needle, or bel! as required, are installed at 
each station, or in the local case in the switch-room and 
engine-house. In the case of station intercommunication a 
sounder is used at each end, and, referring to the diagram, 
if the key at A be pressed down the circuit is completed 
through the sounder at B: the message is confirmed by its 
repetition from B to A. The Morse or any other code 
. may be used. In the engine house switch-room case the 
sounder and a code can be used ; or a loud-sounding single- 
stroke bell employed to interpret the messages, which, being 
usually well-known standard directions, can be easily 
assigned, as it were, to so many strokes of the bell A 
sounder or bell in the switch-room enables the message to 
be confirmed. The initial cost of each system is low and 
the upkeep very slight, it has worked well, and there is 
but little fear of complication.—S, E, T. . 


Answer to No. 855 (awarded 55.) — Presuming that 
“E. A. A." requires a signal apparatus for use in an 
alternating-current station, where the load regulation is 
done on the steam side, I think the following arrange- 
ment would suit his purpose, It is inexpensive, of simple 
construction, and takes up a very small amount of space. 
The apparatus consists roughly of four parts—viz , a single- 
pole switch, an indicator, a bell, and battery. The switch 
is fixed on the switchboard in a position convenient to the 
operator, while the indicating apparatus is placed near the 
driver's position. As generally the switchboard is situated 
ab the end of the engine-room, instead of in a` separate 
compartment, there is no need of an answering signal, 


A Morse key, battery, | 


are five contacts, three large and two small. Two of the 
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large'ones work the indicator, while the middle one is the 
stop position. The small ones are connected to the bell, 
which rings when the switch is moved to-elther position 
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to attract the driver's attention (the sketch will make this 

plain). Between the switch and indicator are four wires, this 

being the minimum possible amount under the conditions. 

Fig. 1 shows the interior of the indicator. Fig. 2 shows 

the connections of switch, indicator, bell, and battery. 

Referring to Fig. 1, B! B? are two magnet coils, the wires 

from these being connected to three terminals. An iron 

armature is suspended under the coils; to this is fastened 
the brass or aluminium needle whieh points to positions on 
the indieator corresponding to positions marked on the 

switch. The method of fixing armature is shown in Fig. 3, 

where it will be seen that it moves on two pivots, one of 

these being adjustable. When the switch is moved to 
contact, ene of the coils is energised and attracts the end 
of the armature. The needle then points to the position 
required. To increase the range of the needle, a cogwheel 
can be fixed to armature gearing into a smaller one to 
which is fastened the needle. One or two Leclanché cells 
will supply the necessary current. Should any part not 
appear clear, I shall be pleased to offer further information. 

—W. H. Core, 

Question No, 836.—A certain newspaper printing-machine motor— 
55 h.p., 500 r.p.m., 480 volts, six-pole (per set)—has two com- 
plete armatures on the same shaft and two separate sets of field 
coils in same magnet frame, 


other series. How should this motor be coupled up to its starter 
or controller ? 


Best Answer to No. 836 (awarded 10s.),—The ` motor 
referred to in the above query evidently belongs to the 
type intended for “tandem control.” In connecting up 
such a motor to its controller, the instructions and con- 
nection diagram supplied by the manufacturers should be 
carefully followed, as generally each controller and motor 
are arranged for the requirements of the particular press. 
This system of tandem control has been developed with a 
view of securing a wide range of speed combined with 
economical current consumption and simplicity in operation. 
In some systems of control for printing machinery a small 
auxiliary motor is provided (in addition to main driving 
motor) for the process of “inching round” the press. 
This process of inching round demands a very low 
speed, but not a very large amount of power, 
which can be more economically obtained from the 
small motor. The auxiliary motor is arranged to 
drive the press through worm gearing and a toothed 


One set is wound shunt and the | 


effected between the two units, and between each two of 
these combinations a number of resistance points are - 


arranged, thus making about 28 steps from starting to full. 


speed. 

On the first notch of the controller the connections 
are as indicated in Fig. 2A, in which A, represents the 
armature of the shunt motor and F, its field, while A, 
represents the armature of the series motor and F, its 
field. It will be observed that the series motor has the 
armature of the shunt motor and a resistance, R,, in series 
with it across the supply mains, the field of the shunt 
motor being fully excited across the mains. The arma- 
ture of the shunt motor, however, has a resistance, r, placed 
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in multiple with the brushes. Thus, when the shaft is 
set in motion, the shunt motor will become a generator, 
the resistance, r, forming the load, and thus a braking 
action will be produced on the series motor. The resist- 
ance, 7, is gradually increased and finally open-circuited, 
the connections being then as in Fig. 2B. As the 
resistance, 7, is increased, a higher counter E M.F. is 
generated in the armature, A,, which “bucks” against 
the supply voltage, until, when r is open-circuited, we 
have the whole counter E.M.F. of this armature opposing 
the supply voltage, and thus the machine acts as a negative 
booster. 

With the connections as in Fig. 25, the voltage applied 


E: F, 
O00 


Fra. 2, 


clutch, and at a given speed it is automatically discon- 
nected, the load being taken over by thé main motor, and 
the auxiliary motor then switched out of circuit. In the 
tandem system of control this inching round is accom- 
plished by the main motor by combining the characteristics 
of shunt and series motors. The motor for driving the 
press (there being no auxiliary motor in this system) is 
made up of two units in a common frame, there being two 
armatures mounted on a common shaft, each having its 
Own magnet system arranged in a common frame, as indi- 
cated in Fig. 1. One set of magnets is shunt wound, while 
the other set is series wound. By means of a controller 
of the drum type, seven different combinations can be 


to the series motor is only a fraction of the supply voltage, 
and is given by [line volts — (counter E.M.F. generated in 
armature A, — C R drop in armature) - C R drop in resist- 
ance R|, and an increase of speed is now obtained by 
decreasing the resistance, R, (Fig. 2C). - In order to farther 
increase the speed, after cutting out R,, we must decrease 
the counter E.M.F. of the armature, A,, and this is accom- 
plished by inserting resistance in the shunt field, as shown 
in Fig. 2D. The field of the shunt machine is gradually 
weakened and finally open-circuited, when the armature is 
simultaneously short-circuited, and the series motor has 
the full supply voltage across its terminals and takes the 
whole load (Fig. 25}, mE RES 
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Thus it will be observed that a very gradual and perfect 
control of the speed is obtained right from the start, with 
a minimum consumption of energy and with a compara- 
tively small amount of energy dissipated in resistances. 

For a further increase of speed the shunt machine is 
arranged to help the series motor by being connected 
across the line with a resistance, R, in series with the 
armature, the shunt field being fully excited, as shown in 
Fig. 2r. The resistance is gradually cut out and both 
units are running as motors across the line with maximum 
field excitation. On the next notch of the controller a 
diverter rheostat, R., is placed across the field of the series 
motor, thus weakening the field and increasing the speed and 
load on this machine (Fig. 2G). For the higher speeds the 
field of the shunt motor is weakened, as indicated in Fig. 28. 

It will be observed that in the above system the increase 
of speed from start to full speed is very gradual, and sudden 
jumps of speed (and likewise current) are avoided; and, 
further, the entire regulation is obtained with only a very 
small amount of energy dissipated in resistance (the energy 
dissipated in the field rheostats being practically negligible) 
The current consumption for this system of control on a 
press that requires 100 amperes at 500 volts at its full 
speed of 200 r.p.m. would approximately be as below: 


Speed of press (r. p.m. ). Amperes input at 500 volts. 
IU. as 6 
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In starting the press, the current will rise to about one- 
third of that required at full speed, but will fall again to 
above values after the press is under weigh, increasing 
again as the speed is increased. 

The whole system of control depends on a mechanical 
connection between the two armatures and a combination 
of the characteristics of series. and shunt wound motors, 
whereby the disadvantages of each type when used 
separately are reduced to a minimum, The system is very 
similar to the cascade or tandem control of polyphase 
induction motors, which has been successfully applied to 
railway traction in Italy, although in this case one motor 
is cut out after half speed has been obtained. "The tandem 
control of direct-current motors, however, possesses many 
advantages over the similar system for induction motors, 
and is very much more flexible. 

The distribution of load between the two units when 
running in parallel (Fig. 2H) can be proportioned according 
to the class of work, etc., and in some cases it may be of 
advantage for the series motor to develop a greater torque 
per ampere than the shunt motor, as it is not essential that 
the armatures be similar in electromagnetic proportions. 
When running in parallel the distribution of load is con- 
trolled by the strength of the field, and the machine with 
the weaker field will take the greater share of the load. 
(This statement, of course, assumes similar magnetic pro- 
portions for the fields and similar armatures.) 

The controller is usually mounted on a switch panel, 
together with the necessary instruments and switches, the 
resistances being mounted behind the panel. An auto- 
matic circuit breaker is fitted on the panel, and is elec- 
trically interlocked with the controller, so that current 
cannot be switched on unless the controller is in the ‘ off” 
position. —MOoNOPHASE 


Answer to No. 886 (awarded 5s.).—Before it can bo 
decided how to connect up the motor, it will be necessary 
first to consider the working of the arrangement. This 


arrangement is a very old one, invented by Profs. Ayrton | 


and Perry in 1883, and is used to secure a constant speed 
working for the motor. Fig, 1 shows the working of the 
arrangement. M is the motor with its field shunt excited, 


and which is coupled mechanically to the series wound 


dynamo, D. The dynamo, D, is so connected that when 


the set is running, the current from the dynamo helps the 
This is shown in the 


current coming in from the mains. 
diagram by the arrows. The system operates as follows. 
Suppose the set to be running on load. The motor is 


doing two things: (1) running the printing machinery, and; 
(2) driving the dynamo, D, the current generated helping. 


wo run the motor, Suppose now a portion of the load is 
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thrown off, say, by stopping some of the printing machinery. 
The tendency is then to increase the speed of the motor. 
The increase of speed of the dynamo generates a higher 
voltage, and, therefore, more current is supplied to the motor 
by the dynamo and less from the mains; and as, of course, the 
motor is driving the dynamo, the power required to drive the 
dynamo is increased, and the tendency in this case is for 
the speed of the set to fall again. The dynamo is so 
designed that vhese two effects neutralise each other, and 
the net variation of speed of the motor is zero. Having 
briefly explained the working of the set, we can now 
proceed to discuss the method of connecting the machines 
up to the starter. First of all, it is obvious that we must 
disconnect the dynamo from the motor before starting up, 
because, as the dynamo is series wound, if we attempt to 
start up it will tend to run in the wrong direction of rota 
tion, and the motor will, of course, start up the right way 


Fic. 2. 


Fra. 1. 


Thus the turning efforts will be in opposite directions, The 
simplest way to overcome this will be to have the dynamo 
disconnected when starting, and then switch it in when 
full speed is attained. The starter to be used is of the 
ordinary type, jast iaterposing resistance between the 
motor and the mains, the resistance being cut out steadily 
in the usual manner. F represents the fases, and S is the 
double-pole switch, which must always be out when the 
motor is started. R is a rhecs:at in circuit with the field. 
This will probably only have to be adjusted on first running 
the motor, unless it is at any time desired to run the motor 
at a different speed. I think that the above connections 
for starting the motor will prove satisfactory —ERNEST 
P. Horis. | 


Answer to No. 886 (awarded 5s.).—For the working of 
printing machines a very large starting torque is required. 
Starting and stopping are of frequent occurrence, and 
especially is “ inching round” to certain positions necessary. 
By “inching round” is meant a spasmodic and intermittent 
application of the driving power in order to work certain 
parts of the driven machine round to definite positions for 
adjasting the work. Therefore, the object in having both 
a series and a shunt motor coupled together, which is 
practically what the set consists of, is to use the series 
motor for starting in order to obtain a slow starting speed 
and for ‘inching round." When the controller handle is . 
moved to the first notch, the projecting piece P P makes 
contact with the fixed contact piece F P, and continues 
to do so throughout, thereby making the controller 
barrel, C B, alive. At the tame time the projecting 
piece P P, makes contact with the fixed piece F P, 
Then the series motor starts up with all resistance in 
circuit. On moving the controller handle further the 
resistance is gradually cut out step by step until reaching 
the fixed contact piece A,,, when the series motor is running 
at full speed. The next step is the projecting piece 
P P, making contact with the fixed piece n thereby 
exciting the field of- the shunt motor ; as this is done the 
series motor is cut out, The projecting piece P P; makes 
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contact with the fixed piece S, during the whole of the 
time the shunt motor is working. The next step supplies 
the armature of the shunt motor with current, the resist- 
ance In which is gradually cut out, until on the projecting 
piece PP, reaching the fixed piece A,,, the resistance is 
all cut out, and the shunt motor is then running at full 
speed. As seen in the sketch of connections, the main 
current first passes through the coils of magnetic blow-outs 
fixed between the contacts in order to reduce sparking at 
the contacts. A non-induetive resistance, NI R, is con- 


nected up across the field of the shunt motor in order to 
reduce the chance of a breakdown of the insulation of the 
field windings due to self-induction. As seen in the sketch, 


NIR 
\ 
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A.C represents an automatic cut-out to guard against an 
overload, S a single-pole switch, FF are fuses, and R,, and 
R. ate the respective starting resistances for S, M, the series 
motor, and S, M, the shunt motor.—S. OGDEN, 


Answer to No. 836 (awarded 5s.).—The main idea in 
constructing these double-wound motor armatures is to use 
one side alone when only one half of the printing machine 
is in operation. The two sides of the armature may also 
be connected up, by means of a controller, to run in a 
series-parallel combination ; this gives a certain amount of 
speed regulation and also reduces the starting-up current 
to a minimum. As to whether it will bs advisable to 
connect up for series-parallel running will depend on 
the inertia of the printing machine and whether 
varying speed is required. Printing machinery is 
often very difficult to start—so much so, indeed, that 
some makers fit a small motor to start the combination 
from rest, throwing the larger motor into circuit when a 
certain spesd has been acquired. This arrangement also 
gives the advantage of running very slowly for a short 
time, enabling the printer to see that all is correct. It 
may, therefore, be a good arrangement to first close the 
shunt circuit and energise the field, then start up with the 
two sides and the series winding in serles, crossing over to 
a parallel connection after reaching a certain speed. Ii 
only part of the printing machine is required, one side of the 
motor could be cut out of circuit. Unless the series winding 
is required to act differentially in order to secure a constant 
speed, it will be best to cut it out, running the two sides 
in parallel as shunt motors. Of course, before deciding on 
any method, local conditions must be taken into considera- 
tion, but in any case the whole of the starting and running 
should be done by means of a controller. It may be of 
importance to have the combiaation run at various speeds; 
in such a case running the two sides in series will glve con- 
siderable latitude in this direction. The series-parallel 
arrangement will enable the printing machine to be worked 
at various speeds with efficiency. Another point to be 
taken into account is with regard to braking; motors 
driving printing machinery are sometimes provided with 
an emergency electrical brake. This is readily done by 
opening the shunt winding and short-circuiting the arma- 
ture.—M. M. 
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Question No, 837.—In testing the efficiency of a boiler there is a 
difference in level of the water at the beginning and end of the 
trial. How is this difference to be allowed for in working out 
the efficiency of the boiler ? 


Answer to No. 837 (awarded 5s.).—At the beginning of 
the boiler test the height of the water in the gauge glass 
should be carefully noted, preferably measured in inches 
from the bottom of the glass. This level should be main- 
tained as constant as possible, and it is usual to bring the 
water to the same level at the finish as it was at the start 
of the test. In this case no correction need be made, as 
the total heat of the water and steam in the boiler is the 
same at the finish as at the start. When the water-level is 
different, a correction must be made on the feed water 
supplied to boiler, as measured by a meter or tank, to get 
the true evaporation. From drawings we can get the 
dimensions of the boiler. 


Let ,- height of water in glass in inches at start 
of test ; 
h,-height of water in glass in inches at finish 
of test ; 
[average length of steam and water drum in feet; 
b- average breadth of steam and water drum in 
feet, measured midway between /, and /,. 
w= weight in pounds of one cubic foot of water at 
temperature of water in boiler ; 
W =corrected or true evaporation in pounds ; 
W, =feed water in pounds pumped into boiler during 
best ; 
W,- weight of water in pounds contained between 
points /, and ^, in boiler; 
W,- steam in pounds equivalent to sensible heat of 
W, pounds; | 
/, = temperature in degrees F, of feed water ; 
t, = temperature of water in boiler or saturated 
steam in degrees F. ; 


W,- hh l.b, w, 
12 

w will be between 59 and 60 (case 1), where %, is 
greater than /,. Then there is extra water, W,, in the 
boiler at the finish to that at the start of test, and as this 
has gone through the meter, it must be deducted from 
W, ; also allowance must be made for the sensible heat In 
W, pounds. 


then 


W, = W, (fs — ty) 
?  1,0824-:805 t, — (4, — 82) 
the denominator being the total heat in B. Th.U. of 11b. of 
steam from temperature of feed. Then 
W=W,-W,+W, 


and substituting the various values we get the complete 
result : 


WW uU Tp o ap eG a, 
12 12 


(t; ~~ ty) 
1,082 4-305 f, — (f, — 22) 
In case 2, where /, is less than /,, W, pounds water must ba 
considered put into boiler, and the steam equivalent, W,, 
of the sensible heat of W, deducted from W,. Then 


W=W,+ W,- W, 
or, WW, UA pop y L0 7I) 1 us 
12 12 B 


(5 — 1) 

1,082 +°305 /, — (4 — 82) 
The formula used for the total heat of steam is for 
saturated steam. If the steam be superheated, the heat 
taken to superheat the steam, '48 (/,—/,) where /, la 
temperature of superheated steam in degrees F., will have 
to be added to the total beat of the saturated steam where 
it occurs in above formu's If necessary, the evaporation 
from and at 212deg. F. can then be calculated, the quantity 
W being used as the evaporation between temporatures 

f, and 7, or 7, and /;, as the case may be.—W. A. C. 


[Other replies to Question No. 837 will bo given in our 
next issue.—E»p. E. £.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at 1t, | 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 


apt to be discarded, owing to the space they would occupy. | 


We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent ab any time. 


QUESTIONS, 


845, In a station with which I am connected, Parsons steam turbo- 
alternators are installed fitted with amortisseurs or copper grids 
across the pole-faces, These copper grids increase the magnetisa- 
tion beyond that given by the exciting current in the field coils, 
Will someone please explain as simply as possible how this is 
effected à —ExorrER, 


ANSWERS. 


Question No, 837.—In testing the efficiency of a boiler there is a 
difference in level of the water at the beginning and end of the 
trial. How is this difference to be allowed for in working out 
the efficiency of the boiler 


Best Answer to No. 837 (awarded 105.).—In determining 


the thermal efficiency of a boiler it is necessary to know 


the total equivalent evaporation, and this quantity is 
influenced by differences in the quantity of water present 
in the boiler at the beginning and end of the test. 

Consider first the case in which the level at the end is 
above that at the commencement. Evidently there is an 
excess of water above that present at the start of the trial, 
which means that all the water fed into the boiler has not 
been evaporated. The excess of water has been heated up 
from the temperature at which it was fed to the tempera- 
ture of the water in the boiler, and thus has received 
sensible heat. It has not, however, received any latent 
heat. 

Let W = weight, in pounds, of water fed into the boiler 
during the test; w= weight, in pounds, of excess of water 
due to difference of level ; S,=sensible heat in feed water 
in BTh.U.; S,=sensible heat in steam in B,Th.U.; 
#= dryness fraction of steam; L=latent heat of steam in 
B.Th.U. 

Heat supplied by boiler to excess, w =w (S, — S,) B.Th.U. 

Heat required to evaporate llb. of feed water 


-8,-8, + 2 L B.Th.U. 


Clearly, then, the heat supplied to-the excess would have 
w (S5 — 8) 
| S-S,;4aL° | 
under the same conditions as the remainder of the feed 
_ water. The amount of the feed water actually evaporated is 
W-w; hence to obtain the total equivalent evaporation, 
the quantity above must be added to W — w. | 
If the level at the end be below that at the beginning, 
it means that all the water fed to the boiler has been 
evaporated, as well as some of the water initially present. 
There is now a deficit. Let this be w pounds as before. 
The defieit already possessed sensible heat, and to change 
it into steam required only latent heat. Heat supplied to 
deficit=waL. Heat required to evaporate 1lb. of feed 
water=S,-S,+2L, Hence heat absorbed by the deficit 


woud have evaporated IEHL pounds of feed water, 


sufficed to evaporate pounds of feed water 
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and this quantity must be added to W to 
equivalent evaporation. 

The problem now is to determine for a particular boiler 
the quantity of water, w, corresponding toa given difference 
in level. Fig. 1 is a diagram of the front of a Lanca- 
shire or similar boiler. X and Y are the top and 
bottom respectively of the gauge glass. The level of the 
water may fluctuate between B C and D E, and to calculate 
the volume represented by any difference of level will 
involve the determination of some such area as B C E D. 
This is the difference of two segments of the circle, and as 
expressions for areas of circular segments are cumbersome 
and involved, it will be suffieient in the present case to use 


Obtain the total 


Fie. I, 


an approximation. Very little error will be made if, 
instead of the curved lines D Band EC, tangents D B 
and E C are taken. 


We now have an area similar to that shown in Fig. 2. 
In Fig. 2 D C ie the lower limit of the water-level and the 
upper limit is, as shown, C feet above D C. Consider the 
area of the shaded strip A B C D— | 

Area ABCD=4{AB+DC}AE 

=3 {4 B+D O} d. 

But A B=D C— D E— H C, and since DE=H C AB 

-DC-2DE 


DE DE DF 
Again, mg gcc 
Since p p-*-* 

we have D iet = 
C 2 
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For a particular boiler a, b, and c are constant, and can 
be obtained either from a drawing of the boiler or from 
direct measurement. It must not be forgotten that D A 
and C D are tangents to the circle 

Volume represented by difference of level is the area of 
strip multiplied by length of boiler internaliy. Let 7 be 
length internally. Then volume represented by shaded 


strip is 
uus y, 


Weight represented by strip is 


na{a- EC) 


where ô is density of water. If all measurements are made 
in feet, 8== 62'5, 

In the above expression d is the only variable, and by 
giving values to d from 0 up to c(see Fig. 1), we can 
obtain a table of values of d and weight of water corre- 
sponding to those values. With values of d as base, plot a 
curve between d and weight of water. Such a curve for a 
Lancashire boiler is given in Fig. 3. In that case b=6'5’, 
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Q 45, 01:67, 1—20', From the curve we can obtain 
directly the value of w corresponding to any given differ- 
ence of level The true zero, however, is not D C, but 
the pointer on the boiler, usually about midway between 
X and Y (Fig. 1) It is quite easy, however, to change 


the axes of the curve to the point d = (Fig. 2). The 


origin is then the pointer on the boiler: The dotted axes 
on Fig. 5 have pointer position as origin. 

One source of error which may arise in caleulating the 
value of w is that in the expression for the weight of water 
the density occurs. The density, of course, varies with 
the temperature, and, therefore, the best course to adopt 
is to plot the curve of Fig. 3 for density 62:5lb. per cubic 
foot, and afterwards apply the following correction. 
Throughout the boiler trial take readings of the pressure 
at regular intervals. Obtain the average of these pressures 
and look out in the steam tables the corresponding tem- 
perature. Now obtain from book of tables the density of 
water at that particular temperature, and reduce the 
weight, w, obtained from the curve in the ratio of the 
densities.—T. J. M. 


Answer io No, 837 (awarded 7s, 6d.).—IE possible, the 


test should be prolonged and the water pumped in to level 


required, but probably this will not be allowed under the 
conditions of the test, so the following method must be 
employed: At the end of the test mark level of water on 
gauge glass, and at the next opportunity, with steam at 
test pressure and no load on boiler, raise the water to the 
normal level and measure the amount used. Add this 
amount to that supplied by feed pumps, and this total 
gives the water evaporated during the test. In the 
equation 
, . pounds of water evaporated 
pounds of coal used 


itis necessary to increase the pounds of coal used by the 
number of pounds required to raise the additional water 
pumped in from feed temperature to temperature of steam— 
in other words, to supply it with sensible heat. This may 
be made clear by reference to the figures. Case I. repre- 


sents the conditions at the end of test, and case II. repre- 


sents the conditions as they should be at end of test. The 


vessels on the left represent the boiler, those on the right 
condensers containing the whole of the water evaporated 
during the test. It is, perhaps, hardly necessary to point 
out that these figures are merely diagrams, and are in no 


— Qasm IL 


way supposed to represent the arrangement of plant for 
a test. 


Let a=number of pounds of water in boilers at begin- 

ning of test ; 

t = number of pounds of water pumped in after test 
to bring up level ; 

e- number of pounds of water supplied by feed 
pumps during test ; 

H total heat of steam per pound at pressure of 
test ; 

L-latent heat of steam under test conditions ; 

T — final temperature of water in boiler in degrees F. 

¿= initial temperature of feed water in degrees F. 

C=calorific value of fuel in units per pound 
(B.Th.U ) ; 

y =number of pounds of coal used during test. 


At beginning of test there are a pounds of water in the 
boiler which have been raised in temperature (T — ¢) degrees. 
Heat contained in water at start a (T—/7) unite, Then 
taking case I, at end of test the condenser contains 
é-+# pounds of water which have been made into steam 
from feed-water temperature, and boiler contains (a — x) 
pounds of water which have been raised (T — 7) degrees in 
temperature.  . total heat imparted to water during test 
(e+) H+(a—2) (T - 2) - a (T— 1) 


=e H +g L units. 


In case IL, at end of test the condenser contains e-+ z 
pounds of water, and boiler contains a pounds of water. 
.. total heat imparted to water during test (e+e) H+ 
a (T —1) - a (T -1) 

=e H +g (H) 
=e H+ L+z (T-t) units. 


It is clear, then, that if the water-level is kept at proper 
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height, a quantity of heat z (T — 7) units will be required In 
addition to that used in case I. 
The equivalent amount of fuel is 
z (T-t) 
eor 
The evaporation per pound of fuel may be written : 
Evaporation per pound of fuel 
eT 
Eo 
S m 


=€E 


The efficiency of boiler | 
= ie E (at standard evaporation), 
E- (H + 32 ~ 7) 
966'6 


where 


—D. M. H. 97. 


Answer to No. 837 (awarded 5s.).—In order to get an 
accurate test of the efficiency of a boiler, we must take 
account of any difference of water-level there may be at 
the beginning and end of the test, This may be done by 
calculating the total amount of heat in the boiler at each 
time, but it is usually easier to calculate the change in 
amount of heat. This may be done as follows. In Fig. 1 


Fic, 1. 


let aa’ be the initial water-level and bb’ be the final water- 
level. Now, as the difference, d, between these canuot be 
more than one-tenth of the diameter in almost any boiler, 
we may take cc’, the mean of aa’ and bb’, and multiply it 


by @ and by the length of the boiler, and so get the change 


in volume of water. 
Change in volume = V =¢¢ x d x l, 


where /=length. When the test was started this space, V, 
was water, and if T —temperature of steam corresponding 
to the steam pressure, P, and / — temperature of feed water, 
wo have 
Heat stored in volume, V - x W x (T- t) B Th.U. =H, 
where V = volume in cubic feet, W = weight of a cubic foot 
of water. 

_ After the test, assuming the water-level to have fallen, 
this space is filled with steam, and the heat stored in tho 


steam 
=V xw |(T- ż)+9 L] B.Tb.U. = H,, 


where w = weight of a cubic foot steam at temperature T, 
q = dryness fraction of steam at temperature T, and 
L= latent heat of steam at temperature T. 

Change In amount of heat stored in the boiler 

= H - H, = Æ. 

Now this amoünt of heat has been given to the engine, 
and has not been obtained from the coal burnt during the 
test, so should be subtraeted from the amount of heat 
delivered by the boiler before caleulating the efficiency. 
Thus if H — heat delivered by boiler, and H, = heat produced 
by combustion of the fuel, then the true efliclency is 

H-H! 
H, 
H! may be reduced to equivalent pounds of steam if we 
wish to get the pounds of steam per pound of coal burnt, 
or square feet of heating surface, etc. 

This changa of level during a test should be taken 
account of, as it is à very easy method of “faking” boiler 
tests. To show the effect it may have, I will give the 
figures for a test of a Lancashire boiler. The boiler was 
7ft. diameter and 28ft. long, a difference of level of 6ia. 
was observed after a two hours teat. The boiler pressure 


be the same for any even number. 


was 160lb., which gives a temperature of 363deg. F, The 
‘feed water was at 120deg.F. Change in volume of water 


= 84 cubic feet. Heat stored in 84 cubic feet water 
= 84 x 62'5 x (363 — 120) = 1,125,000 BThU. Heat 
stored in 84 cubic feet steam (g — 07) = 84((565 — 120) + 97 
x 837) = 51,500. Difference = H? = 1,093,500 B.Th.U. 
Water evaporated = 12,000lb. Heat delivered = H 
= 9,980,000 B Th.U. Pounds of coal used = 926 eal. 
power- 14,900. Heat supplied = H,— 15,800,000 B.Th. U. 


9,980,000 _ , 


Apparent thermal efficiency = ————— = 
PP d ney 15,800,000 


Actual thermal efficiency = POO OUR UO 999 SpA. 
15,800,000 

I have taken the dryness fraction ab the surface of the 
water as being the same as that of the steam in the steam- 
pipe, while probably it is much less (say even '6); hence 
my result is, if anything, still in favour of the boiler. In 
the whole of this answer I have dealt with cylindrical 
boilers, but, of course, the same method may be applied to 
any type, the only difference being in calculating the 
volume, V.—R. H. G. 


Question No. 888, — A 250-volt armature has been recently rewound, 
and now gives an E.M.F. of 600 volts. The polarity was also. 
found reversed. Show clearly with sketches how the coils have 
been connected to g've an E M.F. of 600 volts, 


Answer to No. 838 (awarded 7s, 6d.).—What has pro- 


bably happened to the armature is that whereas previously 


it was connected up as a double multiple-circuit armature, 
it is now connected as a simple multiple-circuit armature. 


An armature so connected is shown in Fig. 1, and for 


simplicity only 24 inductors are shown, although it would 
If we consider the 
coil containing the inductors 1 and 8, we sball see that, 
starting from commutator segment 1, the other end finishes 
in the commutator segment aext or adjacent to it, from 
which another coil starts, and if we follow round the 
inductors we shall have to pass through every conductor 
before returning to commutator plate No. 1, In winding 
armatures of this type the usual way is to place one or 


Fic 1, 


two coils in their slots, placing the ends in the bottom of 
the eommutator lug, after which the other ends are placed 
in the top of the lug next to the lug which contains their 
starb. Fig. 2 is a sketch of the lugs, and shows the start 
of the coils a, b, and c; the ends «,, 5, and c, are first 
foreed down to the bottom of the slot, when the finishes, 
Ay, by, Ca are placed in the top, the end a, being on top of 
the start of b. | 

In the ease of a double, multiple-circuit armature, the 
ends are not placed in the next commutator lug to the 
start, but into the next but one, as shown in Fig. 3, where 


the finish of a coil ig not on top of the start of% coil, but in 


20 


the next one to it. When an armature is so coupled there 
are really two distinctly different windings, and the 
brushes must cover at least three commutator plates, the 
effect of this being to put the two circuits in parallel, 
aud the total current delivered to the brushes is the 
sum of each winding. . When the armature is connected in 
simple multiple circuit, all the conductors are then in 


Fic, 2. 


series, and the armature gives double the voltage, but 
only half the current it would give if wound as a double 
multiple-circuit armature. To change the armature to 
give the required voltage, all that is required is to 
unsweat the ends in the lugs, and to move all the top 
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Fig, 3. 


ends one lug forward. The change of polarity is probably 
due to the shunt or brush leads being accidently crossed 
over when the machine was being re-erected.—E. V. 
CATON. 


Answer to No. 838 (awarded 7s. 6d.).—‘t Dynamo” has 
scarcely given sufficient detail along with his question to 
enable one to properly diagnose the case without seeing 
the machine. If the original output had been given, the 
number of poles, commutator segments, brushes, etc., also 
as to whether the armature was bar wound with end con- 
nectors or former wound, it would have been an easy 
matter to say how the winding had been altered to give 
the result described. With the information given it seems 
probable that when the armature gave 250 volte it was 
connected up as a double-wound, either singly or doubly 
re-eutrant, but when rewound it got connected as a single 
winding. This mistake might easily occur by connecting 
the conductors with the wrong pitch between. 

To put the matter in the simplest form, let us take a 
bipolar machine with a double-wound armature, witb, say, 
198 bar conductors and butterfly end connectors. Let 
R = pitch between the conductors, then in order that the 
winding shall be double, 2 R + 2m (where m = number of 
windings) must equal 198. ‘Taking the minus sign, 2R 
will = 194 and R=97. The GCM. of 97 and 2 is 1, 
hence the winding is singly re-entrant. Supposing, 
now, that the pitch, instead of being 97, was altered 
to 98—99 in front and 97 at the back (making 
the average pitch 98)—it will at once be seen that a 
single winding is arranged for 2 x 98+2x1=198. This 
mistake might easily occur in the kind of armature taken 
for illustration, when the butterfly connectors come not 
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exactly in line with the bars to which they should be 
joined. The winding being thus arranged, it follows that, 
instead of there being two windings in parallel, the con- 
ductors are in series, making two parallel paths through 
the armature instead of four as originally. The consequence 
is that the voltage now generated by the armature is 
doubled, and current correspondingly diminuted. The 
shunt coils of the dynamo being of constant resistance 
(neglecting heaving effects), under these conditions take 
twice the current, increasing the ampere-turns, and thereby 
the magneto-motive force of the coils. | 

In practice dynamos when giving their rated output the 
iron circuit is not fully saturated, therefore the increased. 
ampere-turns will increase the flux. When the iron (or 
dynamo steel) is fally saturated, the flux will reach its 
limit. But as has been seen, the alteration in the winding 
has brought the voltage up (say, as in question) from 250 
to 500; this combined with the stronger field raises the 
volts yet higher (which may be what has taken place). If 
In our illustration the dynamo had been designed to work 
at a lower flux density, it is possible the volts would rise 
still higher. As regards the polarity being reversed, it is 
likely that in addition to the above the connectors have 
been connected up to produce a left-handed winding instead 
of a right, or vice versá, as case may be. This would be 
done in commencing to couple up, by joining the ends of 
the coll to the next, so that the current may flow in a right 
or left handed direction round the armature, each method 
producing opposite polarities. 
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As ‘‘ Dynamo” has wished for a diagram, I have taken 
an armature with but 14 conductors, and shown what 
alteration of pitch will do. Of course, with a large number 
of conductors the mistake is more easily made. The full 
lines show the front connection, the dotted ones the back. 
In the double winding it will be seen the first winding 
takes in every other commutator segment, and the second 
those left between ; they are paralleled by a wide brush 
bridging two segments at a time. The difference before 
and after alteration of pitch will easily be seen by 
“Dynamo” on going through above for himself, If the 
dynamo in question is four-pole, there is the possibility of it 
having been rewound “wave” instead of “lap.” If “lap,” it 
would have four parallel paths through the armature, but if 
“wave,” only two. The voltage, therefore, would be increased 
in the relation 2 to 1, and by the foregoing reasons 
the voltage would ba raised considerably above this. The 
changing from ordinary “lap” to “wave” would not, 
however, produce the result described by “ Dynamo" 
in machines above four poles, because the relation 
between their voltages when connected as lap or wave 
would raise the voltage considerably above 600, as 
stated in question. For example, if the machine were six- 
pole, when connected as lap there would be six parallel 
circuits, but when wave only two. Consequently the 
voltage would be increased approximately three times, This 
alone, without the increased field, would raise the volts 
from 250 to 750, which is considerably in excess of the 
600. I presume it is not necessary to give description of 
lap and wave winding; “Dynamo” is conversant with 
this.—WiLLIAM BEARD, 


[Other replies to Question No. 838 will be given in our 
next issue, —EnD. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


lf thou hast knowledge, let others light their candle at 1t, 


Under this heading we Insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers aro 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formula should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

QUESTIONS. 
846, In certain squirrel-cage rotors the conductors through the core 
are fixed in the slots without any insulation between them and 
the core, thus electrically connecting all the laminations at every 


slot. Explain why this does not destroy the effect of laminating 
the core, —Pom, 


847, A choking coil consisting of two exactly similar coila wound on 
the same iron core was intended to be used to reduce the current 
in a certain circuit, At first only one coil was inserted, but on 
closing the switch it was found that the current was reduced too 
much, The second coil was, therefore, connected in parallel with 
the first. On again closing the switch, however, it was found 
that the current was the same as it was when only the one coil 
was in circuit, Explain the reason for this, N.B.—The ohmic 
resistance of the choker is negligibly small compared with its 
reactance.—J, M. 


ANSWERS, 
Question No, 848,—A 250-volt armature has been recently rewound, 
and now gives an E.M.F. of 600 volts, The polarity was also 


found reversed, Show clearly with sketches how the coils have 
been connected to give an E M.F. of 600 volts, 


Best Answer to No. 838 (awarded 10s.).—In addition 
to the data given in the above question, it would have 
been desirable to know a few particulars of the machine 
(which is understood to be a generator), and also under 
what conditions the figures given above were obtained. It 
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is, of course, to be understood that the number of segments 
in the commutator remains the same for the original and 
repaired armature. However, to consider a specific case, 
we may suppose that the original armature formed part of, 
say, a four-pole 50-kw. 650-r.p.m. compound-wound gene- 
rator, the normal voltage of which is 250 volts, and the 
electromagnetic constants being such that at no load and 
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normal voltage a flux of 2°96 megalines per pole is 
required, at which the excitation corresponds to 4,500 
ampere-turns per spool. The no-load saturation curve for 
this machine would be similar to that given in Fig.1. We 
may also make the assumption that at no load, with the 
machine cold, the maximum voltage—i¢, with all field 
rheostat cut out—is 265 volts at the rated speed of 
650 rpm, which will allow for heating of the spools. 


The flux at this voltage will be a x 2'96 — 5'155 mega- 
lines, at which the excitation corresponds to 5,700 ampere- 
turns per spool. 

We may assume that after being repaired the armature 
was put into its frame and run up to rated speed on no load 
with field rheostat cut out, when the voltage was found to 
be 600 volts. Now, as the machine would be cold, the 
ampere-burns on the field under these conditions will bo 
600 


sce X 9700 = 12,900 ampere-turns per pole, corresponding 


265 


to a flux of 3'6 megalines per pole. Hence, if T, and T, 


represent the number of turns in series between the 


brushes in the original and repaired armature respectively, 
we have l 


065.4 T, x 650 x 2 x 3'135 | B=4 TN Mx 10-* fo 
60 x 100 
600 — 4 Tz x 650 x 2 x 3'6 (a) 
60 x 100 

From (1) and (2) we obtain 
T, = 255 x 5'6 — 506, 
T, 600x 3135 

or, T, = 506 T, = 4 T, 


Thus the repaired armature has twice as many turns in 
series betwsen the brushes as the original armature. This 
condition may be satisfied by two solutions—viz.: (1) that 
the repaired armature carries the same style of winding as 
the original armature, but that each slot now contains 
double the original number of conductozs of correspondingly 
reduced cross-section; or (2) that the style of armature 
winding is different in the two cases—e g., if the original 
armature carried a multiple-circuit single winding the 
repaired armature now carries a two-circuit single wind- 
ing. It appears to the writer that (2) satisfies this case 
the best, especially as the polarity of the brushes is 
reversed. However, we will consider each solution 
separately. 


FIG., 20. 


Arrangement of conductors in slots for two-circuit and multiple-circuit wind- 


FIG. 2B, 


FIG. ZA. 


ings for 250 and 500 volts, the slot being the same in each case. Fig. 2A: 


conductor = ‘085in. by '15in., suitable for 250 volts as multiple-circuit and 
500 volts as two-circuit winding. Fig. 2B: conductor = ‘08din. by ‘dlin., 
suitab'e for 250 volts as two-circuit winding, Fig. 2c: conductor = '080in. 
by ‘O7in., suitable for 500 volts as multiple-circuit winding. 


1. This solution may be classed under two heads: (a) 
multiple-circuit and (5) two-cireuit single windings. (a) 
Fig. 24 may be taken to represent the slot and arrange- 
ment of conductors in the original case, while Fig. 2c 
would be representative of that for the repaired armature. 
In the former case we have two turns per coil and three 


| colle per slot, while in the latter we have four turns per 


22 


coil and three coils per slot. It should be noted that in 
the second case the cross-section of conductor is less than 
one-half that in the first, as otherwise it would be 
impossible to get the coils into the slots. (5) In this class, 
Fig. 2B may be taken to represent the slot and arrange- 
ment of conductors therein for the original armature, and 
Fig. 24 would represent that for the repaired armature. 
The former has one turn per coll, while the latter has 
two turns per coll there being three coils per slot. In 


Fra, 5A, —Two-Circuit Winding. 


order to obtain a reversal of polarity with the repaired 
armature, the system of commutator connections would 
have to be different from that in the original armature. 
Thus, if we consider multiple-circuit windings, the connec- 
tions of the original armature may be similar to that of 
Fig. 38 (which is drawn out for 19 one-turn coils for the 
sake of clearness), where, it should be noted, the free ends 
of one coil cross in connecting up to the commutator, while 
the repaired armature would have the connections arranged 
as in Fig 3c, thus reversing the polarity. The peculiar 
properties of two-circuit windings do not permit of the con- 


FIG, 55.—Multiple-Circuit Winding. 


dition of reversed polarity being fulfilled unless connections 
different from the standard are adopted. It should be 
carefully noted that in these solutions the winding carried 
by the repaired armature materially differs from the original 
winding. 

2. This solution appears to be the most satisfactory, as 
the size of conduetor, number of turns per coll, and 
arrangement in slot would be the same In each case, the 
only difference being in the manner in which the com- 
mutator leads were brought out. It is very probable that 
the number of commutator segments in the original 
armature satisfied the conditions for a two-circuit winding, 
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although the armature carried a multiple-circuit winding, 
as the latter style of winding may be employed with any 
number of commutator segments (being equivalent in com- 
mutator connections to a simple ring winding), provided 
that the winding is not to be fitted with equalising rings. 
Table I. will show how this could be applied. Manufacturers 
building several types of motors and generators have to 
reduce the number of different parts carried in stock to a 
minimum, and with this object in view the scheme outlined 
in Table I. was adopted by some firms a few years ago. 
Thus for machines up to, say, 25 kw. to 30 kw., the 
same core, commutator, and coils could be used for 
250 and 500 volts (the active length of the commutator 
being the same in each case), the only difference being 
in the way in which the commutator leads would be 
brought out. For 250 volts the leads would be brought 
out at the apex of the coil, giving a multiple-circuit 
winding, while for 500 volts the leads would be brought 
out immediately after the coil left the slot at commu'stor 
end for connecting up to give a two-circuit winding The 
number of segments in commutator, and also number of 
slots, would be proportioned for the 500-volt winding to 
satisfy the conditions enumerated in the formula, c=ny +2, 
where c 1s the number of conductors on armature for a bar 
winding (or number of groups of conductors for a coil 
winding), » is the number of poles, and y is the pitch. 
Now, for a singly-entrant, two-circuit winding, y must be 


Fra. 30.—Multiple-Circuit Winding. 


an odd number, and hence for a four-pole machine the 
number of commutator segments must be odd. Table II. 
contains data relating to two-circult windings for various 
numbers of poles, in which it will be noted that a six-pole 
design allows a much greater flexibility in number of con- 
ductors per slot than a four-pole design. 


TABLE I. 
Reference, | c-—Fig.24,—-. Fig. 2n. Fig. 20. 
Number of poles .............—..— 4 q 4 4 
Rating (kilowatts). sesse m om "T 30 30 30 50 
Volts (no load) ....—........—..—.... 500 260 250 520 
Volts (fullload)..........—.—... 500 250 250 500 
Speed (revolutions per minute) 650 650 650 650 
Flux per pole (no load) at normal 
voltage (megalines) ............ 96 2:96 2'96 2:96 
Turns in series between brushes 195 97'5 9765 195 
Two- Maltiple Two- Multiple 
Style of winding ...........—.. —.1 circuit circuit circuit circuit 
single. single. single. single. 
Number of slots 2. .cccessesseeees 65 65 
Width of slot (inches) ............ "56 "36 ‘36 "35 
Depth of slot (inches) .W......... '9 '9 '9 9 
Number of conductors per slot... 12 12 6 24 
Cross-section of one conductor 
(square inches) ................ =  '01275 01275 0263 ‘00595 
Total cross-section of copper per 
slot (equare inches) ............ 153 '155 158 143 
Ourrent density in conductor 
(amperes per square inch)..... 2,350 2 550 2280 2,590 
‘Space factor” of slot.......... ši '472 '472 ‘488 "441 
Turns per coil .......—.......—. - 2 2 1 4 
Number of commutator segment 195 195 195 195 
Number of coils per slot pasmem á 4 3 EE 
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Taste IL— Data for applying Two-Circuit Single Windings to Drum by most central-station shift engineers, but the writer, 


Armatures., 


| Number -~Possible number of conductors (for bar winding)-. 
of or groups of conductors (for coil winding) per 
poles. slot for symmetrical windivgs. 
d. aede d 2 — 6 — — — 14 
D. Nose TE 2 4 — 8 10 — 14 
p mt m. | 2 — 6 — — — 14 
IU uoce. 2 — 6 8 — 12 14 


This solution (2) also satisfactorily satisfies the condition. 


of reversed polarity, as will be seen by reference to Figs. 5B 
and 54.—MONOPHASE. | 


. Answer to No. 838 (awarded 7s. 6d ).—A mistake in | 


connecting the armature leads to the commutator of this 
dynamo in such a way as to generate 600 volts is hardly 
probable with any ordinary winding, so the winding itself 


must be looked to as the probable cause. It is assumed, : 


then, that the armature has an ordinary parallel lap or 
series wire winding, either former or hand wound, and 
what is believed to have happened is this: Probably the 
armature was burnt out, and as the wire was practically all 


scrap, it was stripped in the quickest possible manner, after - 
the number of wires per slot, in any one slot, had been: 


counted and the S W.G. taken. Then, when rewinding, 
the same number of turns per coil would be put on, filling 
the same space and connected up in the usual manner. 


Fra. 1, — Development of Parallel Lap Winding. 


Now, it is very probable that in the first case the 
armature was wound with two wires joined in parallel, and 
when stripping this was not noticed, especially if the 
number of wires in any single slot were counted for the 
purpose of rewinding. Then, in the latter case, if a single 
conductor were used instead of two in parallel, the number 
of conductors would be doubled, and, according to the 


equation, for the EMF.=E= N"4 (where N = total 
60 x 108 


flax, Z number of armature conductors, and n = revolu- 
tions per minute), the voltage would be doubled also. 

It must ba borne in mind that although the kilowatt 
output of the machine remains the same, it will furnish 
only half the original current at double the voltage. The 
field coils which are now connected across the armature, 
and receive 500 or 600 volts, would give practically double 
the number of ampere-turns, saturating the magnets to the 
highest degree of magnetisation, and possibly amounting 


Fra. 2.—Development of Series Wave Winding. 


for the extra 100 volts. The only remedy is to strip the 

armature and rewind with either two wires in parallel or 

a single wire of double the cross section. Fig. 1 shows the 

developed parallellap winding, and Fig 2 the serles wave 

winding.—P. DEAN. 

Question No, 8359.— Give the best hours for shift engineers who do 
eight.hour shifts of six per week, such as will ensure harmony to 
those concerned, at the same time not interfering with the efficient 
running of the plant, 

Best Answer to No. 839 (awarded 10s.)—There will 
not be much difficulty in arranging the hours of the shifts 
as given in the question in order to give satisfaction all 
round. An eight-hour day of six per week is an ideal 
arrangement, and ong which would no doubt be appreciated 


speaking from extensive experience of shift work, believes 
that the 48 hours’ week obtains principally in private 
concerns. If three shift engineers are employed, “relief 
shifts” for the whole of one day apparently are brought in. 
Assuming that the “relief day” falls on Sanday, which is 


| usually a light load day in most stations, then the best 


arrangement would be as shown in the accompanying table. 


Shift Sun. Mon. Tues Wed. Thus, Friday. Sat, 
ergineer, pm. am, pm, am. pm. am, pm. am. pm, am. pm, am. pm. 
First week. 
Å mememe là4—8 12-8 12-8 12-8 12—8 .12-8* | 
o EE 8—4 8—4 8—4 8—4 8—4 8—4 
O po. 4 —12 4 —12 4 —12 4—12 4 —12 4 —12 
Second week. | 7 
B...—..—.. 12—8 12-8 12-8 12-8 128-8 12-8* 

OC — " 8—4 8—4 8—4 8—4 8—4 8—4 
7. EE e 4 —12 4 —12 4 —12 4 —12 4 —12 4 —128 
Third week. 

S erotica . 12-8 12-8 12-8 12—8 12-8 12-8* | 
7 DER 8—4 8—4 8—4 8—4 8—4 8—4 
j|: ESEETO 4 —12 4 —12 4 —12 4 —12 4 —12 4 —12 


| * Long week-end off, 
. It will be seen that each shift engineer gets 56 hours clear 
off duty every third week. 

As particulars of the number of shift engineers, etc, : 
would be required in order to sketch out suitable arrange- 
ments to fit individual cases, the writer has refrained frou 
suggesting alternative arrangements, as these would take 
up too much space. A question somewhat similar to the 
one discussed at present was dealt with at some length in 
the “Qaestion and Answers” column of the Ælectrical 


| Engineer for Aug. 2,1901.—S. L 


Answer to No. 839 (awarded 7s. 6d.).—The best way of 
settling this matter depends upon the shape of the load 
curve ; it should be arranged as far as possible that the 
changes of shifts do not take place during times when the 
load is quickly coming up, or if this cannot be avoided, then 
the engineers should change shift at a later or earlier period 

| than the men, so that when a change of shift is taking 
place the engineer can be about amongst the men and see 
to it that steam is not allowed to go dowa, or other acci- 
dents allowed to happen due to the on-coming and off-going 
shifts wasting time in chatting. Another point worth 
noting in the opinion of the writer is that it is advisable in 
the best interests of the plant, and of everyone concerned, 
that the night shift is strictly limited to 8 or merely 8] 
hours. ln many plants the night shift is considerably 
extended in order to allow the morning shift engineer to 
b-eakfast at home, and to start work between 8 and 9am. 
This is highly inadvisable, for obvious reasons. 

Suppose the case in point to be that of a works plant, 
working the ordinary English hours of 6 a.m. to 850a m., 
9am. to 1p.m., 2p.m.to 5 p.m., and that a double shift is 
working, keeping the works going night and day ; then the 
day men will probably have 5 p.m. to 530 p.m. for tea, 
and then work overtime till 8 p.m., being then relieved by - 
the night shift, who work from 8 p m. till 1 a.m. and from 
2 a.m. till 6 am. Then it will be apparent that at 6 a.m., 
9 a.m., 2 pm, 5.50 pm, 8 pm, and 2a.m, there will be 
variations in the load—e 7, just before 6 a m. a slackening 
off and then immediately afcerwards a sudden demand for 
power, and so on at each mealtime aud starting or chang- 


| ing time ; it will be, therefore, best that the shifts running 
| the plant supplying power to the works change in between 


these times, and the following hours seem to be the best— 
viz, 7 &.m. to 3pm,3pm.to 11 pm, and 11 p.m. to 
7 &m. The running staff is then always in the advan- 
tageous position of having thoroughly settled down by the 
time apy variations in the load occur, and by changing 
shifts during the times of steady load there is obviously 
less risk of accidents than when doing so when load is rapidly 
coming on. In a shop, on the other hand, working from 
7 a.m. to 12 noon and so on, i5 would, of course, be better 
policy to change shifts on the running staff accordingly, 
say at 6am,2p.m,and 10 pm. However, enough has 
been said to show the main feature in securing easy work- 
ing—viz, to consider the shape of the load curve when 
settling the times of change, and, if possible, to have these 
times of change at different hours to the time of great and 
sudden demands for power,—W, T. W, Ed 
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.. Answer to No. 859 {awarded 5s.).—The best arrangement 
of hours for shift work depends on several conditions— 
whether the duties at the station are very trying or not, 
and whether the engineers wish to leave the town during 
their week-end off. As shift engineers are almost of 
necessity a migratory lot, the latter is very probable. 
I have been on shift work in several stations, and have 
had different arrangements of hours at each place, and 
have chosen the three best arrangements, which will be 
found explained below. For stations where the work is 
trying and exhausting, the following arrangements act 
very well: 


Mon. Fri. Sat. Sun, Mon. 
À...4. 8—4 8—4 8—4 12—4 p.m Q...... 8—4 
B......  4—11 4—11 4—12 4pm—8am, A..... . 4—11 
D B...... 11—8 


11—8 11—8 Off 
| A, B, and O are the three shift engineers, 


It wil be noticed that the evening shift is only seven 
hours, whilst the night shift is nine hours. The evening 
shift is generally the most trying, especially in stations 
where there is a big lighting load, and the engineer on 
duty in the evening appreciates having a shorter number 
of hours. Another reason is that there is generally a good 
deal of work to be done at 12 midnight—shutting down 
engines and taking meter readings—and if the night man 
comes on duty at 11, he has time to get ready and do the 
work promptly. Again, 11 isa more convenient hour, as 
trams are running. The engineer, C, on night shift leaves 
duty at 8 a.m. Saturday, and has until 8 a.m. Monday off. 
A comes in at Saturday midnight and works 16 hours, 
until 4 p.m. Sunday ; then B comes on duty and also works 
16 hours, and is relieved by C. "There is generally a good 
long shut down on the Saturday night, thus enabling A to 
manage his long shift without great fatigue. Sanday 
evening is again generally light and the machinery shut 
down about 11 p.m., so that B can manage his 16 hours all 
right. C, after his week-end off, starts on morning shifts, 
A on evenings, and B on night shifts, so that next week- 
end B has off and A the week-end following. 

The above arrangements are not so convenient as the 
following, if the engineers wish to travel far away during 
their week-end off: EP 

Mon, Fä, Sat. Sun, ^ Mon. 
A...8B—4 8—4 10am to10 p.m. 10 a.m, to 10 p.m, 0... 8— 4 


B.. 4—11 4—11 10 p.m. to 10a m, 10 p.m. to 8am, A... 4—11 
C..11— 8 11—10 a.m Off B..~ll— 8 


If C could not get back at 8 on Monday morning, 
B could manage until 10. Under the previous arrange- 
ment, B could not be expected to work another couple of 
hours after already having worked 16. The above arrange- 
ment is best for a station where the duties are not too 
trying. At some stations where the responsibility is great 
A could not manage 12 hours on Saturday and Sunday on 
day shift. Under this arrangement, besides C having a 
week-end off, B also has two easy night shifts and can 
enjoy the Saturday and Sanday. Each engineer has only 
one heavy week-end in three. I personally like the 
following arrangement : 

. Mon Fi, Sat, | Sup. . Mon. 
A..8— 4 8—4 10a.m. p p.m. 10a.m. to 10 p.m, C... 8— 4 


B..4—11 4—11 10 p.m. to 8am, A.. 4—11 
0..11— 8 11—10 10 p.m. to 10 a.m, B.-11— 8 


In this arrangement the man on evenings has his week- 
end off and comes back on to night duty. The week-end can 
more thoroughly be enjoyed, as in the other two arrange- 
ments the one having his week-end has just worked nine 


or eleven hours as the case may be and probably does no? | 


feel quite fit until the Sunday. - 

Any of the above arrangements are quite fair to the 
three shift engineers working together and are most satis- 
factory for station working.— RESEARCH. 


Answer to No. 839 (awarded 5s.).—It is not stated in 
the. question how many shift engineers there are, or 
whether there is a shift engineer always on duty. Ib is 
assumed, therefore, that the case under consideration is 
that of a central station with three eight-hour shifts per 
day and seven days per week, and that the engineers in 
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turn work a short week of six shifts, “A, R. C." desiring 
to know the best arrangement for the hours of the engineer 
who is doing the six-shift week. In considering this ques- 
tion it is desirable to bear in mind the following points: 
firstly, it is necessary that the station should be run with 
the utmost economy and safety, and that every precaution 
should be taken to bring about this result; secondly, it is 
desirable that the arrangement of shifts should be such as 
to promote satisfaction and harmony amongst the engi- 
neers, and, therefore, loyalty to the works. From the 
chief engineer’s standpoint it is highly desirable to obtain 
both these results, and it is hardly necessary to say that 
a thorough appreciation of the trying duties of shift engi- 
neers and their amelioration as far as possible will be of 
great benefit to the undertaking generally. 

We have, therefore, to consider what is necessary to 
ensure economical and safe runniog. In central stations, 
as a rule the most responsible shift is that of the heavy 
evening load, from sunset until a little before midnight, as 
a breakdown on this shift will probably cause much more 
inconvenience than at any other tim», and incidentally the 
greatest loss of prestige to the concern. It is, therefore, 
necessary that the engineer on duty sbould not have come 
off a trying shift, but should, on the other hand, have had 
a rest, if possible. The next shift in order of responsibility 
is generally the night shift, and this is alzo the most trying, 
on account of the dark hours, especially in small stations 
where there is a fairly steady load, and most likely no 
tramway or power load. The day shift is under almost all 
conditions the easiest and least trying, work in the day- 
time being, of course, the most pleasant. 

From both the shift engineer’s and chief engineer’s 


standpoint it is desirable to arrange that each shift engineer 
should have as long a week-end as possible entirely free 


once every three weeks, and that this should not come 
directly upon a trying week, After a complete rest and 
change he should be in the best condition to do duty on 
the most responsible shift. It seems, therefore, that the 
best arrangement is for the engineer doing day shift on 
Saturday to come in on evening shift on the following 
Monday, having the time off between these shifts. The 
man on evening shift would change to night shift, and the 
man on night shift to day shift, which arrangement would 
enable the latter to have his proper night’s rest the week 
after doing night duty. Hach man would, therefore, advance 
a shift per week, — . | 

Now, as regards the hours of the different shifts, it has 
been pointed out that the most responsible shift is from 
sunset to midnight, and this period is usually covered by 
one shift, as it is very undesirable to have the shifts 
changing on heavy load or when the load is increasing or 


decreasing rapidly. The hours generally adopted are from 


4 pm. to midnight, and the other shifts are, therefore, 
fixed by these—the night shift from midnight to 8 a.m. and 
the day shift from 8 a.m. to 4 p.m. Ib is possible to make 


rather a better arrangement for the engineers by letting 


the nigbt shift man do nine hours’ duty, from 11.30 p.m. 
to 8 0 a.m, and the other to 74 hours each. This relieves 
the evening man half an hour earlier, and enables him to 
get a better night's rest, and does not necessitate the day 
man getting up so early, whereas it causes no inconvenience 
to the night man. The following shows in tabular form 
the scheme of shifts outlined above, A, B, and C, represent- 
ing three engineera. 


—-Fi:s5 week, -~ |,—Second week.— |—Third week,— 
12—8; 8—4/1—12/112—8 8—4/5—12 12—8| 8—4|1—12 


Days of 
week, 


—|————— — | —— — dM —— — ————M— Ll — | ——Ó — |— ——— 


Monday tol A B C|0€0 A B B O | A 
Saturday 
Sunday ......| A C A | C B C B A | B 


— 


No. of shifte...| A— 8| B—6! O—| A—6| B—7| O—7| A—1 B—8 0—6 
does doubl |O does doubl|B does double 

shift Sunday, an: shift. Sunday, A| hift Sunday, O 

B has week-end offlnaving week-end having week-end 

from 4 p.m, Sar. off ff. 

so 4 p.m, Mon, 


Supplement to “The 


FEBRUARY 16, 


TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


lf thou hast knowledge, let others light their candle at Ib, 


Under this heading we Insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about ome thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. l 

QUESTIONS. - 

848, 7,500 volts, three-phase, 25 ~~, are transformed down to 395 
by three 200-kw, single-phase transformers. The secondaries are 
brought out to a rotary converter with six slip-rings. Converter 
will give 1,000 amperes at 600 volts on direct-current side. If 
one transformer fails, is it possible to run on the other two 


(temporarily) ? If so, please state the effect on voltage and 
current, —C. D. W. 


ANSWERS. 


Question No, 840. — A 500-b.h.p. 10-pole dynamo, 500 volts, 
350 r.p.m., makes a bad noise when running. The armature is 
about 4ft, 6in. The air-gap is only about jin, When the 
laminated pole-tips are screwed up tight, the noise is slightly less, 
What is the cause of the singing noise, and what constants are 
generally used in designing these machines so that there shall be 
no singing noise? 

Best Answer to No. 840 (awarded 10s,).—Undoubtedly 
the case referred to is one of magnetic humming in the 
armature and pole-pieces of the dynamo. The pole-pieces 
are set in vibration by the changes in the magnetic field 
corresponding to the different position of the armature 
teeth. The truth of the statement may easily be proved 
by breaking the shunt circuit and so stopping the excita- 
tion, when the noise ought to practically cease. The theory 
of this has been put forth by J. Fisher-Hinnen, and which 
has been found by the writer to be fairly correct in many 
comparisons and tests actually carried out. The greatest 
noise is caused by high-speed machines having few wide 
slots, a small air-gap, and laminated pole-shoes, the pitch 
of the note depending on the number of teeth, while 
the amplitude of sound falls as the number of teeth 
increases. No noise is noticed when the number of 
teeth under one pole arc reaches 15 or 15, unless, 
of course the machine has a minute gap and sharp 
pole corners. The noise need not necessarily come from 
the armature itself, but may bein the poles, which, as stated 
above, are set in vibration by the changes of magnetic flux 
corresponding to the different position of the armature 
teeth, but whatever the cause of the humming, it is easy 
to prove that it depends upon the number of slots. Knowing 
the number of vibrations per second corresponding to the 
different notes, with the aid of a tuning fork (and a some- 
what musical ear) we can ascertain the approximate pitch 
of the note given out by the machine. Say, for instance, 
the note was between “fa” and “sol” in.the fourth 


552 + 596 +496 = 374 vibra- 


tions per second, and this number divided by the 
revolutions per second would equal the vibrations per 
revolution, which ought to closely equal the number of 
slots, and which must vary directly with the mechanical or 
magnetic variations to which these vibrations are due. 
According to Fisher-Hinnen’s theory, the writer made 
some experiments with modern machines, one or two of 
which are given below. A 7-h.p. series-wound crane motor 


octave; this would correspond to 


Glectrical Gugineer,” 


1906. 


running at 850 r.p.m. was tested under artificial load in a 
quiet room, and was found to produce a note varying 
between “do” and “re” in the fifth octave. This corre- 
sponds to 528+594 x 1 — 561 vibrations per second, and 


as = 39'5 vibrations per revolution, the number of slots 


in this armature being 39 exactly. A 6-kw, shunt-wound 
dynamo running at 1,100 r.p.m. produced a note corre- 


1100. i5. 


sponding closely to ‘‘me” in the fifth octave. 


ic = 55'8 
18'4 
tion, which figure practically equals the number of slots in 
the armature—namely, 35. It was also stated that a 
distinet ratio of polar are to slot pitch could be found at 
which the humming was a minimum, the best results being 


obtained when the slot pitch (at the diameter of bore) be 


revolutions per second, vibrations per revolu- 


Ns = NUMBER oF SLOTS. 
P= SLor PITCH. 


made to divide into the polar are an exact number of times 
--'5, or the closer this number approaches a whole number, 
the greater will be the danger of humming except when 


there are 13 to 15 slots per pole arc. The rule for mini- 
mum humming is then 


Lp-‘7R 
Dóbxc 


The 7-h.p. erane motor, although it gave out à distinct 
note, was very quiet, the above ratio being 6'45. 


T9 —'29 ds. 
AXT 


x N;=4a whole number + '5. 


Substituting 


The writer has known of cases where the noise has been 
completely stopped by fixing on the machine new pole- 
shoes stamped to form an eccentric gap.—P. DEAN. 


Answer to No. 840 (awarded Ts. 6d.).—The singing noise 
noticed in this machine is due to the vibration of the 
laminated pole-shoes, and often occurs with both motors 
and generators which are fitted with laminated shoes, and 
have a small air-gap and small number of teeth per polar 
arc (say, six to nine). Owing to the small air-gap, the flux 
from the pole tends to concentrate and have the greatest 
density In the pole-shoes at the parts opposite the armature 
teeth, and as the latter move along in front of the pole 
each portion of the pole-shoe is subjected to a periodic 
increase and decrease of magnetisation. With a small 
number of slots this effect is increased as the flux is still 
more concentrated, and the passing of the teeth in front of 
the pole produces a greater variation in the magnetisation 
of the shoe. A large number of teeth per polar arc and a 
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long alr-gap have, of course, the reverse tendency of making 
the flux distribution over the pole-shoe face more even, and 
thus reducing the magnitude of the change. 

The effect of this periodic increase and decrease of 
magnetisation is to set up attractions and repulsions between 
the different plates of which the shoes are built up, causing 
a humming sound similar to that met with sometimes 
in alternate-eurrent machinery. Owing to the different 
plates being firmly riveted together in the central part of 
the shoes, it is only possible for the ends to vibrate, but 
the whole pole-shoe will also vibrate against the pole-limb 
if at all loose, as in the case of the machine under con- 
sideration. There will also be a certain critical speed at 
which the noise will be a maximum, this occurring when 
the time period of this periodic change is equal to the 
natural time period of the pole facings. The time period 
of the pole facings is rather a difficult quantity to determine 
by calculation, but the frequency of the change in magnetisa- 
tionis equal to the number of revolutions of the arma- 
ture per second x the number of slots. By finding the 
speed at which the noise is à maximum, one can determine 
the natural time period of the pole-shoes, as one then 
knows the frequency of the magnetisation change. 

Fisher-Hinnen carried out an experimental investigation 
into the different factors which had effect in determining 
whether a machine would run silently or not, and he found 
(Zeitschrift fir Elektrotechnik, June 5, 1904) that by reducing 
the polar arc of a noisy machine the noise could be reduced 
to a minimum, but that further reduction again increased 
it. He proposed the following criterion of noiselessness : 


6-07 R 
(D+2 8) 7 
where )=length of polar are; 
R=radius to which the edges of pole-shoes are 
rounded off ; 
D — diameter of armature ; 
ô= length of air-gap; 
N,- total number of slots. (See Fig.). 
This rule, though not entirely reliable, was verified in a 
considerable number of cases, 


QN an integer + 4 for noiseless running, 


. In general, one may say that in designing a machine the 
number of slots per polar arc and the air-gap should be 
kept as large as possible to reduce any noise to a negligible 
amount, and the pole-shoes should be well chamfered off 
at the tips, thus providing considerable fringing of the 
flux at the edges of the shoes and preventing the teeth 
entering or leaving a strong field suddenly. As the noise 
is nearly all due to the ends of the pole facings, it can 
generally be considerably reduced, as Fisher-Hinnen found, 
by filing of some of the ends and increasing the fringing 
effect as explained above.—F. H. P. | 


Answer to No. 840 (awarded 5s.).—The trouble expe- 
rienced by “ W. E. F.” is one which has been more notice- 
able in modern machines than in the older types, and is a 
problem which designers have been tackling now for some 
time. It is more noticeable in machines which have 
laminated pole-tips with projecting horns, few slots, and 
small air-gaps. As might be expected, the pitch of the 
note varies directly with the number of teeth on the 
armature, provided that the speed remains the same in 
each case—the greater the number of teeth the higher the 
pitch of the note. The writer does not know of any 
constant that is used in designing machines for preventing 
this humming, this being a matter of individual opinion 
among designers. What I have found, however, is that in 
_ & toothed armature with an even number of slots, if the air- 

gap is the same width or slightly less than the width of the . 


slot, the machine will run silently. If, on the other hand, 
the air-gap is very much smaller than the width of the 
slot, the hum will be quite distinct, increasing in tone the 
smaller the air-zap becomes in relation to the slot width. 
With machines having thin horns projecting from the base 
of the poles, which gave this trouble, a remedy was found 
in sloping the pole-tips, so as to increase the air-gap 
between the armature and the pole-tips (Fig. 1), which 
consequently reduced the magnetic flux at this point, and 
so lessened the sudden pull upon the horn tips when a 
tooth passed under it. The fact of “ W. E. F.” screwing 
up the pole-tips which were loose, and which reduced the 
noise somewhat, should prove to him that this is where 
the trouble líes in this particular instance, and which, no 
doubt, can easily be overcome by the above-mentioned 
method of sloping the pole-tips. | 


The following is a table giving particulars of machines 
actually constructed, and which, perhaps, will prove of 
some use to “W. E. F,” and which tend to prove the 
writer’s statements above—that the smaller the air-gap 
becomes in relation to the slot width the greater will the 
humming noise become. | 


d 9 b 
N Armature Air- Number of Slot Slot 
9s diameter, gap. slots, pitch width. 
1 mene 9.000 200 ons © one 1 '5 008 9.005 58 9.009 9-009 16 5 t 030 20006 7 ‘0 
A uem AA one e. D. carte 10. wwe 26 mE O'S 
Oilmem: BAO Coe LO cw NC wee LÍ OD. xm. “00 
8 ue 240 a 0 omom 0 o 16'A ... 7O 
B "aud CABO caper LD eec AE owe “TE: cue 15 
GY sow. 260) essi 2'0 zc 50 sas IAG omn 55 
d sw A00 anim BU. eec (UOS wwa 14 00 a 5'0 
O uw 400 sete 4D ue DO ue 10 dO. usw. OU 
B. cade’: 200 . Wesee SA DS eene 62 .... 1206 .... Ub 
10 .... 250 .... 2'5 .... 68 .... 11'5b5 .... 0 
Nos, 1 to 5, bad humming; Nos, 6 and 7, very little noise; Nos, 
8, 9, and 10, no humming. 
—C. W. S. 


Answer to No. 840 (awarded 5s.).—The singing noise 
is due to the employment of laminated shoes, which are 
used to prevent iron losses, due to eddy currents in the 
pole-faces These losses vary as the square of the speed 
of the armature, and as this speed is distinctly high in the 
case discussed, the lamination of the tips is advisable. 
The conditions which resulted in the choice of such a small 
air-gap (z,in.) could only be arrived from full details as to 
siza of armature slot, and available excitation, but 1t is 
safe to say that sold shoes would heat considerably, so 
that there is double reason for using the laminated type. 
The singing is due to vibration of the laminations 
occasioned by a kind of pulsation set up by the varying 
distribution of the flux on the pole-faces. The smaller 
the gap the greater becomes the density opposite each 
tooth in the armature, and the fewer the lines on 
the pole-face opposite each slot. If it happens that 
the slots have been chosen so that with an angular 
movement of ths armature equal to half the slot pitch—z.c, 
( | 560 

2 x number of slots 
pole has a constant and regular variation, say 10 per 
cent, this pulsation wil be most apparent, its period 
being per second = (revolutions per second x 2 x number 
of slots). If this period be a muitiple of the frequency 
of the armature current reversals, which latter = (revolutions 
per second x number of pairs of poles), the singing will be 


i the number of slots under each 
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most considerable. Whether this condition be fulfilled in 

_ the present case or not it cannot well be altered. The 

noise would be reduced by reboring the gap, as the flax 

would become more evenly distributed, but the lamination 
of the tips would be impaired, as it is impossible to avoid 

a skin of metal forming across the edges of the stampings 

as the boring tool is fed over. Of course, the excitation 

would also be reduced, causing some voltage drop. 

It is sometimes stated that the gap should not be less 
than half the slot width when laminated shoes are used, 
but this depends on the value of the induction in the gap, 
and a small gap may be quite permissible in the present 
ease. The vibration may be reduced by clamping up the 
shoes, as stated, but unless the stampings are insulated 
from each other this tends to heating. Sharp edges on the 
pole-faces also increase singing, and should always be 
rounded off. Frequently this simple treatment entirely 
removes a slight humming,—A. M. L, 

Question No. 842,—Describe the construction and working of 
mercury and electrolytic interrupters suitable for large induction 
coils, State also the relative advantages and disadvantages of 
both types, | 

Best Answer to No. 842 (awarded 10s.).—In answering 
this question I will divide it into two parts—first, the con- 
struction and working; second, the advantages and dis- 
advantages of both types. The accompanying sketch 
(Fig. 1) shows a mercury break which I made some time 
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ago, and which I found to give excellent results. I made 
a wood box, as shown, with a dividing piece down the 
centre ; all the joints on bottom should be made watertight, 
80 as to prevent leakage. On top I mounted a small motor 
with a dise, D, on end of shaft; next procure a small piece 
of copper strip, and bend as shown by C; fasten this to à 
rod, F, by means of two small nuts, Now make a small 
bush, G, and a connecting link, H; arrange bush in lid as 
shown, and connect contacts to dise, D. Next fix two 
terminals, J, in side of box, and solder on back two small 
brass strips, one to run to bottom of one trough, and the 
other to the bottom of other trough. Next make a wooden 
piece, K, the slot, N, being just a little larger than dividing 
piece in box, so as to prevent twisting of this piece when 
screwed spindle, L, is revolved. M is a screwed bush which 
iq let in cover and held by two small wood screws; thus, 


point, and thus re-establishes the circuit. 


when spindle, L, is revolved, the wood piece, K, is raised 
or lowered, and thus level of mercury can be adjusted. 
The mercury is shown covered with a layer of 
petroleum or water, so as to prevent the mercury 
oxidising, due to the spark at breaking contact. 
The interrupter is connected up as shown in Fig. 2, and 
will need no explanation. When connected up as shown 
it will be seen that no current can flow unless the mercury 
in troughs are connected by means of copper link, C. On 
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the rotation of dise, D, by motor, this link is raised ard 
lowered, and thus makes and breaks contact by dipping in 
and connecting the troughs of mercury. The length of 
time the current will flow in the primary of coil is con- 
trolled by raising or lowering block, K, and thus altering 
level of mercury. 

Fig. 3 shows a simple but yet very effective electrolytic 
interrupter. Procure a small glass jar and fit it with a 
wooden top as shown. Now get a piece of small glass tubing, 
bend it as shown by A, and in the end fuse a small piece of 
No. 20 platinum wire. Bore a hole in lid in which tube will 
be a tight fit, and fix in as shown. Now fill the tube part 
way with mercury, and in it place a copper wire which is 
brought up the tube and connected to a terminal, T.. Next 
procure a lead plate of a suitable size and connect to it a 
terminal, which is connected to a terminal, T,, on cover by 
a short piece of brass rod. The jar should now be filled 
part way with sulphuric acid diluted with water till ita 
specific gravity is about 1'2, This interrupter is connected 
up exactly In same way as mercury interrupter, substi- 
tuting the electrolytic interrupter in place of the mercury 
one, 

There are two theories as to the working of these 
interrupters. One is that the current gets the platinum 
point hot, anda layer of non-conducting vapour is formed 
round it, interrupting the current; this vapour is then 
condensed, the circuit is again closed, and action is repeated. 
This theory is supported by the fact that if the liquid be 
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heated up to 100deg. C, the interrupter does not work, the 
vapour not being condensed at this temperature. The 
other theory is that the sulphuric acid is electrolysed, 
forming a gaseous non-conducting space round the platinum 
point, interrupting the current; this sudden interruption 
causes a sudden rise of potential difference at the break due 
to induction, and this high potential difference causes a 
apark discharge which dissipates the gas round the platinum 
This theory is 
supported by the fact that this interrupter will not work on. 
a circuit with no inductance, If the heat theory is correct, 
the interrupter should work whether the circuit has induct- 
ance or not, but as it will not, most people believe in the 
electrolytic theory. | 
The following are the advantages and disadvantages of 
these interrupters which I have found out hy their use, 
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The mercury interrupter is far more efficient as regards 
contact making than are two platinum contacts, as in the 
ordinary spring interrupter, and also vhere is less danger 
of damage to tubes if used on X-ray work than with the 
electrolytic interrupter. On the other hand, if used for 
long the mereury becomes churned up with the non- 
conducting layer of oil or water on top, and makes it a 
partial conductor ; thus you do not get a perfect break. 
There are two things which can be done to overcome this 
difficulty. Firstly, arrange so that all motion of contacts 
is in a vertical direction, as all horizontal motion will tend 
to churn mercury up; secondly, use a liquid to cover 
mercury whose vivavosity differs from mercury as much as 
possible, or increase vivavosity of mercury. This I tried 
to do with amalgamating it with sodium, but did not give 
good results. Next I tried platinum, and got excellent 
results, using a mercury-platinum amalgam in the propor- 
tion of 7:5 of mercury to 1 of platinum. The electrolytic 
interrupter has several advantages over the mercury one 
for wireless telegraphy and wave work, but not for 
X-ray work. It does away with a condenser, being 
one in it itself. It gives a torrent of sparks off 
secondary—in fact, it is more like a flame than 
a spark, but the length is shorter on the other 
hand. Also, if used for screen work with X-rays, the image 
appears perfectly still, there being no flickering as with the 
mercury interrupter. The great fault with it is that if you 
are not very careful as to its regulation, it will destroy the 
tube. I myself have seen one spoiled owing to a hole being 
melted through the platinum anode, and it is a common 
occurrence to get the anode red hot if you are not carefal. 
Also, this interrupter will not work under about 16 volts, 
and it needs one with a very low resistance to work at 
16 volts. The platinum point also wears away rapidly, 
and this makes it rather expensive. In using this form of 
interrupter a resistance should always be used in serles 
with it so that current flowing can be regulated. In con- 
clusion, if the induction coil is for tube and X-ray work, | 
should recommend a mercury interrupter ; if for wireless 


telegraphy and wave work, an electrolytic interrupter.— 
P. W.S. 


Answer to No, 842 (awarded 7s. 6d.).—The most efficient 
and reliable type of mercury interrupter is the motor-driven 
“dipper” break. This consists of an arrangement for 
making and breaking contact between a pot of mercury 
connected to one pole and a dipping rod attached to the 
other pole. This dipping rod should be fitted wich a strong 
lifting spring, and it may be actuated by means of a crank 
or cam fixed on the end of the motor spindle. The small 
mercury pot should be inserted into a glass jar containing 
sufficient alcohol to cover the surface of the mercury to a 
depth of at least 2in. The motor driving the breaker can 
be worked as a shunt of the supply to the coil. The 
general arrangement of this interrupter is clearly shown in 
Fig. 3 on p. 397 of the Electrical Engineer, Sept. 11, 1903. 
Where the current supply is obtained from batteries or 
accumulators the mercury interrupter is undoubtedly the 
most suitable to adopt, especially when constant working is 
required, as in the case of X-ray operations. 

‘The simplest form of the electrolytic interrupter is that 
known as the ‘ Wehnelt break,” one form of which is shown 
in Fig 1. The anode is a platinum point attached to the 
end of an insulated rod, and the cathode consists of a lead 
cylinder. This break can be made for any voltage between 
20 and 250, and where fine regulation is required a series 
of anodes can be inserted into the electrolyte. The latter 
generally consists of dilute sulphuric acid—1 in 10 for 
a 100-volt circuit, and weaker for higher voltages; but it 
has been found that an electrolyte consisting of a half- 
saturated solution of magnesium sulphate, slightly acidu- 
lated with sulphurie acid, gives à much higher number of 
interruptions, and therefore a decrease of primary current. 
In the ease of some experiments referred to on p 677 of 
the Electrical Engineer, Nov. 6, 1903. it was shown that 
using sulpburic acid of a specific weight of 1,305, and a 
voltage of 20, the primary current was 15 amperes, whereas 
with a solution of sulphuric acid of a specific weight of 
1,050, containing 20 per cent. of magnesium sulphate, and 
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the same voltage, the current required to start the inter- 
rupter was only 5 amperes. 

Another form of the electrolytic interrupter is the 
Caldwell-Swinton type, which may be worked from either 
alternating or direct current mains. This form has a con- 
siderable advantage over the above breaker, as it does not 
require expensive platinum points. The chief feature of 
this break, which contains two lead electrodes, is the arrange 
ment for varying the size of the aperture through which 
the current passes from one electrode to the other. The 
containing vessel may be of glass, or, preferably, a lead- 
lined box. A small glass cylinder, with a hole at the 


Fic. 1. 


lower end about 4mm. in diameter, is supported In the 
large vessel, as shown in Fig. 2. Into this hole projects 
the conical end of a glass rod which is attached to a 
regulator filled:to the cover. Connection is made by means 
of terminals attached to the electrodes dipping into the 
inner and outer vessels respectively. When operating, the 
liquid is found to rise in the inner vessel, which must, 
therefore, be provided with an overflow. The electrolytic 
form of break has the advantage that it can be directly 
connected to the supply mains, but it is usually very 
unreliable if worked without frequent reste, and resulta 
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are generally unsatisfactory if worked with a voltage less 
than 30. With the great frequency of the number of 
interruptions (the break is so complete that the use of a 
condenser is superflaous)—nearly 5,000 per second—almost 
instantaneous radiographs can be obtained with it, but 
special X-ray tubes are necessary, otherwise they will have 
a short life. When in operation fumes are given off, and 
it is also very noisy, which is a somewhat serious objection 
in medical work. Some interesting particulars for operat- 
ing coils by alternating current will be found on p. 639 of 
the Electrical Engineer, April 22, 1904 —S R, 


[Uther replies to Question No. 842 will be given in our 
next issue.—Ep. E. E.| 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY. 


PRACTICAL MEN. 


If thou hast knowledge, let others light their candle ab 1t, 


ANSWERS. 
Question. No. 842,—Describe the construction and working of 


mercury and electrolytic interrupters suitable for large induction 


coils, State also the relative advantages and disadvantages of 

both types, . | 

dnswer to No. 842 (awarded 5s.).—In working large 
induction coils it is necessary to get a rapid and complete 
break of the primary circuit, also that the contact “ on 
making” shall be a good and effective one. The latter is 
obvious, while with the former the rate of alteration of the 
lines set up a greater intensity. The ordinary spring 
contact, owing to its properties, cannot vibrate beyond a 
certain rate, hence the rate of alteration of Hnes by this 
method is limited; by the mercury and electrolytic inter- 
rupters it is claimed that the rapidity can be increased. In 
answering the question I propose to describe two different 
forms of the "mercury type” and one of the electrolytic 
(the Wehnelt, which is considered to be about the best). 
The Diagram Fig. 1,.though, perhaps, not exact as to 
detail, shows the principle of a common form of the mercury 
type. As will be seen, it consists of a cylindrical glass 
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container, having base-boards at the top and bottom, made 
liquid tight, and secured by bolts and nuts. Passing 
vertically through the centre of the container is a 
spindle having fixed at its upper end a pulley, 
which, when driven, works a centrifugal pump at the 
bottom, Mercury surrounds the pump, and the pump 
draws it in through the apertures, for inlet, expelling it 
through the outlet nozzle as shown. Above this nozzle is 
a contact plate, connected by an insulated rod to one 
terminal of the interrupter. The spindle driving the pump 
is common through its bearing to the other terminal, con- 
sequently, when the pump is working, there is a circuit 
through the instrument by way of spindle pump, mercury 
jet, and contact plate. On the pump spindle are projec- 
tions, on which are fixed insulating blades (one only shown 
in sketch), and as the spindle turns these blades cut across 
the mercury jet, thus giving the interruptions. The pulley 
is driven by an electric motor (fixed on the bottom base- 
board, which is prolonged for the. purpose) by means of an 
endless rubber cord passing over guide pulleys on the top 
base-board (not shown). The motor is usually kept at 
constant speed, and the interruptions increased or decreased 
by sliding the contact plate up or down by means 
of the adjustment that is provided at the top. 
There being a certain time, depending on the velocity of 
the jet and the distance of the contact plate, before the jet 
reaches the contact plate and closes the circuit, it will be 
seen that this adjustment will vary the number of inter- 


ruptions. The container above the mercury is filled with 
sperm oil, which acts as an insulator and steadies the 
working of the instrament—being thick it does not splash. 
Ventilation holes are provided at the top to get rid of any 
heat which may be generated when working. | 

. The Diagram Fig. 2 represents a form which I believe 
is used in connection with Marconi’s wireless telegraph. 
In the container is à centrifugal pump driven in a similar 
manner to that in Fig. 1, but the interruptions are 
differently arranged. The pump spindle carries with it 
spokes supporting a circular ring. On this ring are fixed 
blades or vanes projecting downwards. Opposite these 
blades is situated the outlet nozzle from the pump, and the 
mercury is projected against them as they rotate. The 
lower part of the pump spindle is insulated from the upper, 
while the latter is in connection with one terminal (as in 
Fig. 1). Branching off from the nozzle is an insulated rod 
connected to the upper terminal Thus, when the mercury 
jet impinges on the vanes, a circuit is completed from one 
terminal to the other, but when the jet comes between the : 
blades the circuit is broken. A splashboard is fitted so 
that the jet shall not strike the blade diametrically opposite 
the one near the nozzle. For adjustment, the pump is not 
fixed, but slides up and down on a feather in the pump 
spindle. It can be raised or lowered by the adjusting nuts 
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shown on the rod extending from the pump. By bringing 
a wider or narrower portion of the vane in line with the 
nozzle the number of interruptions can be altered. Above 
the mercury the vessel is filled with oil as in Fig. 1. The 
advantages of the mereury type of interrupter having 
already been stated, I will now mention some of the dis- 
advantages. One chief item is the extra expense, involv- 
ing not only the use of a more expensive interrupter, but 
in addition the motor for driving. Again, there is the 
liability of getting out of order. In many cases it has 
been known that when working the insulating oil has got . 
unduly hot, fumes have been given off, and the ventilation 
holes getting choked. The result has been the top blowing 
off, and fire has ensued. Then again there is the extra 
room occupied, although this is nothing in comparison 
with the disadvantages just mentioned. 

The Diagram Fig. 3 represents the principle of the electro- 
lytic interrupter, Wehnelt pattern. It was introduced by 
Dr. Wehnelt, of Charlottenburg. It consists of a glass 
container filled with H,SO, (sulphuric acid) diluted with 
water, approximately I think of one of H,SO, to seven of 
H,O. There are two electrodes, one made of lead plate, 
and the other, a thin platinum wire, projecting through the 
end of a glass tube immersed in the liquid. The action of - 
this interrupter seems not very clearly understood, and I 
have never seen an explanation given. It is known, how- 
ever, that if 25 volts be applied.tothe primary circuit, when 
this interrupter i815 circuibelectrolysis, takes place inthe ordi- 
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containing the electrolyte consists of a thick vulcanite plate 
in which are cemented six porcelain tubes which insulate 
from the acid the conductors leading to the platinum points. 
The conductors consist of thick lead wires, the lower ends 
of which are melted on to the platinum points while the 
upper ends are bent twice at right angles, and finally 
soldered to à brass ring capable of being raised or lowered 
on a brass rod and clamped in any position by means of a 
set screw. - The lid is supported a little above the edges of 
tbe glass cell by means of distance pieces to leave space for 
the escape of the gases formed in the cell. Through this 
space the negative lead plate is inserted at one side and 
fitted with a screwed brass terminal. The electrolyte 
commonly used is a solution of sulphuric acid and water. 
The high pressure between the electrodes decomposes the 
electrolyte. The gases which are alternately formed and 
liberated in rapid succession at the anode effectually make 
and break the circuit. The advantages of this type of 
interrupter are as follows: (1) all brass parts are protected 
from contact with the acid ; (2) the length of the platinum 
pencils can be readily adjusted; (3) each pencil can be 
separately removed from the cell for repairs without dis- 
turbing the others. The principal objection to the use of 
this interrupter is that it requires a voltage of about 80 volts 
in order to obtain the best results, but it may be operated 
with a voltage of 50 volts. 

The following is a description of a very good mercury 
interrupter for large colls. In this apparatus both the 
nozzle and the contact plate are fixed, and the break is 
effected by insulated arms, which pass between the two. 
The relative positions of these parts is shown in Fig. 2. 


nary way, and there is no discharge from secondary, but if five 
or six volts more be added the current becomes intermittent, 
and sparks take place at the secondary terminals. Increasing 
the voltage still more Increases the interruptions, but if 
the voltage is carried beyond 110 or 120 they cease. In 
the diagram the glass tube (sometimes porcelain) is let into 
an insulating slab—say, vuleanite—the platinum wire can 
be seen projecting at the bottom; inside the tube and 
connected to the platinum wire isa thick lead wire which 
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connects it to the terminal as shown. The vuleanite slab 
is raised from the container by distant pieces, and the other 
electrode is brought down as shown. The advantages and 
disadvantages of this type are apparent. 

In conclusion, I would like to mention the fact that I 
believe there is an interrupter similar to that which I have 


shown in Fig. 4. Two tubes are made to the shape shown 
sees INSULATED ARMS. 
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and filled with mercury ; the mercury tends to bridge the 


gap between, and the interruptions are caused by pieces of 
mica rotating between.— WILLIAM BEARD, 


Answer to No. 842 {awarded 5s.).—The only electrolytic 
interrupter of any practical value is the Wehnelt inter- 
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The glass containing vessel is filled with mercury up to the 
bottom edge of the nozzle, and above the mercury alcohol 
or petroleum is poured to fill the containing vessel almost 
to the top. The centrifugal pump is driven by an electro- 
motor and band passing over suitably mounted guide 
pulleys. This forces the mercury out of the nozzle in a 
strong continuous jet, which impinges against the contact 
plate. The plate is connected to an external terminal by 
an insulated conductor. The other electrode Is, of course, 
the mercury. The contact plate can be raised or lowered 
by turning a nut on the lid of the containing vessel. This 
adjustment of the contact plate is made use of to regulate 
the duration of the closure of the circuit. To see how this 
result is attained, suppose that the rear edge of an insulated 
arm (ordinarily three arms are used) has just passed off the 
jet, then a certain time, depending on the velocity of the 
jet and the distance of the contact plate, must elapse before 
the jet reaches the contact plate and closes the circuit, To 
obtain the duration of closure, this time must be subtracted 
from the time required by the following arm to reach the 
jet and rebreak it. It is evident, therefore, that if the 
velocity of the jet remains constant, the duration of the 
closure of the circuit is changed by changing the distance 
of the contact plate. 

I have experimented with many different kinds of elec- 
trolytic and mercury interrupters for induction coils up to 
l8in. spark and have found that the two previously 
described are the best of their respective classes, and of 
these two I prefer the latter. Better results can be obtainéd 
with the mercury break than the electrolytic break, the 
reason for this being that the number of breaks can be 
altered by adjusting the speed of the motor, and the dura- 
tion of the closure of the circuit can be altered by adjusting 
the contact plate. In the case where coils are used for 
medical work these interrupters are very suitable, as they 
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rupter. The construction of a six-peneil interrupter of this 
type will be seen from Fig. 1. For simplicity only two of 
the pencils are shown in this figure. The cover of the cell 
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may be placed outside the operating room, thus doing away 
with all noise, but for ordinary experiments I prefer the 
ordinary hammer-head circuit breaker. Better results can 
be obtained by its use with less trouble than with other 
types of interrupters. My explanation of this is that the 
ordinary interrupter is automatic, and operates, as you 
might say, in synchronism with the maynetism in the core, 
whereas it is very difficult to adjust an electrolytic or a 
mercury interrupter to this condition. 

I think an interrupter of the following description would 
give very good results. I intend trying it presently, but 
if anyone cares to try it in the meantime I shall be pleased 
to know how it acts through the medium of the columns of 
the Electrical Engineer. The ordinary type of breaker will 
be retained, only, instead of it breaking the primary circuit 
of the coil, it will break a circuit which operates by means 
of a solenoid, or by some other suitable means, contacts 
placed in the primary circuit. These contacts will be 
immersed in petroleum. and I think one of them ought to 
be mercury. A “timing” arrangement will be attached 
similar to that used on petrol engines. The reason for 
this arrangement is obvious. —J. J. R. o 
Question No, 841,—An alternator, an inductive resistance, and a 

choking coil are coupled up in series. The volts aorcss the 
choking-coil terminals are to be kept constant, Under these 
circumstances the current will depend not only on the reaction 
of the choker, but also on the value of the inductive resistance, 
Explain the reason for the iatter and give a worked out example 
for, say, two different values of the inductive resistance, Also 

: state how the power factor will be affected . 

Best Answer to No. 841 (awarded 10s.).—This question 
leaves something to be desired as regards the definiteness 
of its meaning. For example, it is not stated whether the 
voltage and frequency of the alternator are constant. 
Again, it states that the current through the circuit will 
depend not only on the reactance of the choker, but also 
on the value of the inductive resistance in series with it. 
Now, if the frequency of the current is constant, this is 
not so; for the voltage on the choker is to be kept con- 
stant, and, this being so, the current through it will be 
inversely proportional to its impedance, and the current 
through the choker will, of course, be the same as that in 
the other part of the circuit. Then, if the impedance of 
the choker is known and the voltage between its terminals 
also known, the enrrent through the circuit can be calcu. 
lated by simply dividing this voltage by the impedance, 
and the result is quite unaffected by the nature of the 
other parts of the circuit, 

The question, however, suggests some possibilities, and 
it is interesting to consider them. For example, given a 
constant voltage and frequency supplied by the alternator, 
and a constant voltage to be applied to the choking coil, it 
ig interesting to determine the impedance of the inductive 
resistance required to be connected in series with the 
choker in order to adjust its voltage to the specified value, 
and, further, to determine how the ratio of ohmic resistance 
to reactance in the inductive resistance may be varied 
without altering the voltage acroas the choker. (This may 
be the meaning that the question is intended to convey.) 


—Vy —— 
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Three examples of determining the value of the inductive 
resistance will be given with the above conditions of 
supply : (1) when the inductive resistance is purely induc- 
tive—ż¿ e, when its impedance practically equals its react- 
ance; (2) when its impedance equals its ohmic resistance— 
i6, when it is non-inductive ; (5) when its impedance is 
composed of partly inductive and partly non-Inductive 
resistances. N.B.—The impedance of the choker is con- 
sidered In every case as being practically equal to its 
reactance, this being generally the case in practice. 

Case 1.—Let L, and L, be the inductive resistance and 
choking coll respectively. It will be obvious, then, that 


since their ohmic resistances are to be considered negligible, 
the current, C, through the whole circuit will lag 90deg. 
behind the voltage, V. Also, since the current through L, 
will be 90deg. behind v,, and the current through L, 90deg. 
behind v, and since the current through L, is in phase 
with the current through L,, v, must be in phase with v, 
and hence v,--Fv,— V, and v,— V —v,. Hence for a par- 
ticular value of the reactance of the choker, L, there is 
only one corresponding value for the reactance of the 
inductive resistance, L,—7 e., 


Ly and L, = 
Lb, v 2 
The power factor in this case is, of course 0, for all values 
of C, and is, therefore, constant. 

Case 2.—Let L be the choker and R the non-inductive 


L, (V — v) 


resistance, V the total voltage, C the current, and v, and v, 


the voltages across the resistance and choker respectively. 


R L 
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In this case v, will be in phase with the current, while v, 
will lead the current by 90deg , and V will lie between the 
two. Now, it can be shown again that if V and v, are 


constant, then for any one value of reactance for L there 


is only one corresponding value for the ohmic resistance, R. 
This is most easily shown by vectors. "Thus, in Fig. 3, let 
OP be the vector for the main voltage. Now, since V, v, 
and v, must form a triangle, and since v, and v, are at right 
angles to each other, the apex of the triangle will lie on 
the semi-circle descrlbed on OP as diameter. Let OK, 
representing the voltage v, be marked off so that K lies 
on the semi-circle, K P joined, and also the parallelogram 
OKPG completed. Then O G represents the voltage 
vector across the resistance, R. The current will be in 
phase with v,, and hence OG also represents the direction 
of the current vector, and OG/OC=7,/C=R. Now, since 
the magnitude of v, is fixed, there can only be one point 
for K on the semi-circle O K P, and hence the magnitude 
of K P (v,) is also fixed, therefore the ratio between v, and 
U,—1.6., between the ohmic resistance, R, and the reactance 


Pp 
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of the choker, I.— will be a constant for all values of the 
current. Hence the power factor for the whole circuit will 
also be a constant. 

Case 3.—In this case it will be shown that the impedance 
of the inductive resistance may have any value between 
two limits, the two limits being cases 1 and 2 respectively, 
and, further, that for any one value of the impedance the 
ratio of resistance to reactance is a fixed one, and different 
from that for any other value of the impedance. The 
same letters as in Fig. 2 will ba used, remembering, of . 
course, that R is now partly inductive and partly obmic 
resistance. Referring to Fig. 4, the triangle O P K fg 


32 


drawn representing the three voltages in the circuit—i e., | 
OP=V, OK=»,, and K P=»,. Now, the voltage K v, 


may be resolved into its component parts—7¢, the com- 
ponent for the reactance, which will be in phase with v. 


-and the component for the resistance, which will be at 
90deg. out of phase with v,. "This may be done, therefore, 


by describing a semi-circle on O P, and producing O K to. 


G, and joining G P. Further, the sides of the triangle 
OPK may be used to represent the impedances of the 


circult, whence K P will represent the impedanse of the 
inductive resistance, and the ratio K G/G P is the ratio of 
reactance to resistance for that particular impedance. Bat 
now it will be clear that since V is constant, and v, is 
also constant, any triangle on O P as base, and having its 
apex on the circle K" K K’ between K" and K’ may represent 
the three voltages or impedances of the circuit. Hence 
any line drawn from P to the circle K” K K’ will repro- 
sent what the value of the impedance of the inductive 
resistance may be, without altering the voltages v, or V, 
and may thus vary in value from P K' to P K", but for 
each value it will have a different ratio for reactance/resist- 
ance, "The point K' where the voltage v, is in phase with 
the voltage v, represents the case when R is purely 
inductive (case 1), while the point K" represents the case 
when R is non-inductive (case 2). 

The dotted lines illustrate another value for the impe- 
dance, showing the different ratio. Now with regard to 
the power factor, "The current will, of course, be in phase 
with the voltage on the non-Induetive component of the 
circuit. Hence the lines O C', OC, and O C" drawn parallel 
with the non-inductive components represent the current 
vectors. The angles of lag for the entire cirevit are thus 
given by PO C, P OO, POC’, and it will be obvious 
that the power faetor will vary with the nature of the 
inductive resistance, being 0 when it is purely Inductive, 
and a maximum when it is non-inductive.—J. M. 


Answer to No. 841 (awarded 5s.).—In Fig. 1, let A, 
B, and P be the alternator, choking coil and inductive 
resistance respectively coupled in series. We will suppose 
the E M.F. of the alternator to be.V volts across its termina's, 
and V, V, the volts across the choking coil and inductive 


) 
) 
i 
| 
<—— V 
l 
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resistance. Let the inductance of D be L henrys, and 
iis resistance negligible as compared with the rest of the 
circuit. The inductive resistance, P, will consist of R ohms 
and, say, z henrys. We have now to find how the current 
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will vary, whilst the volts across B are to be constant. 
The current, C, will be given by the formula 
C= is 
NREL? p? a? p? 
where p=2 m times the frequency. Taking the choker 
circuit only, the current, C, is found by dividing V, by the 
reactance, L p, : | 
Vi 


Lp 
But V, is constant, henca for any given value of L there 
will be a corresponding value of C which will fulfil this 
condition. To illustrate this I have plotted the curve 
shown iu Fig. 2, taking values of L as abscissee and values 
of C as ordinates. If we take V, as 80 volts (and 
p= 100 7) and vary L from ‘001 to ‘016 henrys, the 


€ 


IMPEDANCE 


:'004- 


006 
MENRIES 
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'008 


current is seen to vary from 254 to 15'8 ampores. If 
we take the terminal volts of the alternator as being 
approximately constant, then V, will be nearly constant 
also. In order that this should be so, the value of P must 
alter as C alters. To find the impedance of P for a given 
value of C, we must subtract the reactance L P of B from 


the total impedance, which is VR? + L2 p? +2? p?, 
as JR? +02 p?= P 


o the)(g L2) 


In Fig. 2 I have plotted the impedance curve of P, taking 
V as 100 volts and the other values as before. The 
impsdance is seen to vary from 0 24 to 38 according as L 
is varied. Of course, Rand g for any glven value of the 
impedance of P may have various values, but if x is 
always some given fraction of R, then R may be calculated. 
Taking L as ‘003, V, as 80, and V as 100 volts, the current, 
C, must be of the value 


80 
= if there are 50 ~ 
005 70008 0 ~ per second, 


= 84'9 amperes. 


Now, total impedance = d 


V 


Hence the impedance 


100 /100 
= — — +903 100 ( —' 
Vs iude fe ee 100 ) 
= ‘538 
If L='013, then C= 


80 
'015 x 100 7 
and, therefore, the impedance given by above formula 


=y (28 4 7x13) Ge 
19°6 19°6 


The current in the choking coil will be practically in 
quadrature with V,, and hence the power factor will depend 
on the value of the impedance of P. If it is mainly com- 
posed of reactance, the current will lag more behind the 
E.M.F. of the alternator than if it was mainly resistance 
only, and hence the power factor will increase as R increases 
and x decreases.—A. T. M. 


[Other replies to Question No. 841 will be given in our 
next issue, —Ep. £E. E.] 


= 19'6 amperes, 
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Printed and Published for the FH ee by Messrs, Biaes AND Sons, st the Offices of '' Tam ErworBICAL ENGINEER," 


159 


and 140, Balisbury Oourt, Flees Wiree* London, 3:0, 


Supplement to “The Glectrical Gngineer,” 


MARCH 2, 


1906. 


TECHNICAL PROBLEMS, WITH SOLUTIONS BY | ly 
0 


PRACTICAL MEN. 


lf thou hast knowledge, let others light their candle at 1t, 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would cail the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

ANSWERS, 

Question No, 841.—An alternator, an inductive resistance, and a 
choking coil are coupled up in series. The volts across the 
choking-coil terminals are to be kept constant, Under these 
circumstances the current will depend not only on the reaction 
of the choker, but also on the value of the inductive resistance, 
Explain the reason for the latter and give a worked out example 


for, say, two different values of the inductive resistance, Also 
state how the power factor will be affected 


Answer to No. 841 (awarded "s. 6d.).—When an alter- 
nating E.M.F. is impressed on any series combination, the 
volts across any part are equal to the current in the circuit 
multiplied by the impedance of that part. Although it is 
assumed, for purposes of calculation, that the current is 
divided into components, there is only one current, and at 
any particular instant this current is equal in all parts of 
the circuit. We imagine the current to be divided into 


K 
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components in order that we may the more readily calculate 
the ratio between the useful and the useless, or wattless, 
parts. The amplitude of the current’s curve is constant in 
each and every part of the same circuit. Suppose the 
inductive resistance to have an inductance of L henrys 
and a resistance of R ohms; also that the resistance of the 
choking coil is R, ohms with an inductance of L, henrys. 
In Fig. 1 let the resistances be plotted on the horizontal 
and the inductances on the vertical line. Set off O A equal 
to R, and A C equal to R ohms; also OB equal to 


and B D equal to L henrys. The impedance 
f the circuit will then be represented by C D; if 
the potential of the alternator is V volts, the current 


will be- Gy The impedance of the choking coil is 


represented by A B; drop across its terminals will, therse- 
fore, be ae (A B). In order that this drop may always 


be the same, the current musb be kept at an equal value. 
Now let the inductive resistance be altered so that the 
impedance, R K, of the whole circuit is still equal to C D, 
the total current flowing will still be the same. We can do 
this by increasing the inductance of the inductive resistance 
from B D to B K henrys, and decreasing its resistance from 
A C to A R ohms. We shall still have the same drop 
across the terminals of the choking coil, but there will be a 
considerable increase in the amount of watiless current. 
This is at once evident from the increase in the angle of 
lag ; the angle increases from OCD to ORK. 

To work an example, let potential of generator = V = 
1,000 volts; inductance of choking coii— '04 henry; 
resistance = 2 ohms; inductance (inductive resistance) = 
‘015 henry ; resistance = 50 ohms; periodicity = 50 ~. 

Inductance of choking coil 


49 ra~ 2322x 50x 04 
7 
Impedance of choking coil 
= (2)? + (12°57)? =12°72 ohms. 
Inductance of inductive resistance 
2x 22x 50 x '015 


— 12:57 ohms, 


—=27~L= == 4°71 ohms. 


Impedance of circuit 
= V (30 + 2)? + (12°57 + 4°71)? = 36°36. 
1,000 


<. current = = 27° amperes. 


€—— 12-57 ——N H i | 
Acai ecc: 


P 

eS SO ee 
to [5 -— 7 
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To get the useful current in the circuit, we multiply by 
cosine of angle of lag, 
27'0 X 32 
06°36 
When alteration is made in the inductive resistance, we 
find K B (new value of inductance) from 
(K B+ 12:57)? = (36°36)? — (15 + 2)? 
., K B= 1957, 


= 24°2 amperes, 
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The power factor is now 5x therefore the useful 


current is reduced to eap 12:85 amperes. 
Fig. 2 is similar to Fig. 1, but with values figured so 
that the calculations may be more easily followed.—M. M. 


Answer to No. 841 (awarded 55.).—W hen an alternating 
current traverses a conductor or a series of conductors of 
any kind and size whatever, it is found in practice—and 
this can be substantiated by theory—that, assuming that 
the impressed potential difference is maintained constant, 
the current is an inverse function noi of the pure ohmic 
resistance only—as would be the case if the current were 
a unidirectional one—but of a compound quantity, which 
is known as the impedance, This latter quantity is com- 
pounded of pure ohmic resistance and another quantity, 
which we call reactance, and which is a function of the 
coefficient of self-induction of the conductor or serles of 
conductors. The effects of the two quantities—viz., resist- 
ance and reactance—are not, however, coincident in phase— 
that is to say, when the resistance effect is at its maximum, 
the reactance effect is not so. It can be shown that these 
two effects are in quadrature with each other—that is, 


they differ in phase by 90deg, or E The total effect, or 


impedance, is therefore, equal to the square root of the sum 
of, the squares{of these two quantities, as shown in Fig. 1. 
In this figure R, equals the pure ohmic resistance, R; equals 


the reactance, and J R,?+R,? equals the impedance. The 


quantity Ry is equal to the product of the periodicity (or 
number of complete periods per second) of the current, 
the constant 2 7, and the coefficient of self-induction. 
Let p = the periodicity and L = the coefficient of self- 
induction, then 


Impedance = N Ro + Ra? 
= N RF 4 7? L , (1) 


If V =the impressed voltage (R.M.S. value being under- 
stood), then the R.M.S. value of the current, which we 
will denote by I, equals | | 
N R2 44 r? p? L2 (2) 

Suppose, now, that there are two reactances and one pure 
ohmic resistance in series with one another. Then the two 
reactances will be in phase with each other. though they 
will each be in quadrature with the resistance. Thus we 
can add the two coefficients of self-induction together, and 
regard them asa single quantity. Having obtained this, 
we can substitute it in equation (2) above for L. Let L, 
and L, equal the two coefficients of self-induction. Then 
the current I, equals S 


NR 4 c? p? (Le +L;) 


In this case the denominator of the fraction represents the 
impedance in the cireult under consideration. 
shown in a graphical manner in Fig. 2 | 
Referring to the case mentioned in the question, we can 
apply equation (3) therein. hus we can let R, equal the 
pure ohmic resistance of the inductive resistance ; L, equal 
the coefficient of self-induetion, or the inductance, of the 
inductive resistance ; and L, equal the inductance of the 
choking coil. Then, if V equals the potential difference 
existing between the terminals of the alternator, equa- 


(5) 


This is 


tion (3) will give I, the current through the choking 
coil. Let us suppose that the value of V is constant, 
it being presumed that an error has crept Into the question, 
inasmuch as the sentence “the volts across the choking coil 
terminals are to be kept constant” does not agree with its 
context. The writer, therefore, assumes that the constant 
quantity is the alternator voltage. Then the value of I, 
will vary only if the value of the impedance varies, This 
latter will vary if any one or more of the three quantities, 
Ro, Lo and L,, should vary. Hence the current value will 
alter if the inductive resistance quantities or the choking 
coil quantity should alter. 

Let us take the following examples: V —200 volts; 
R,=20 ohms and 30 ohms; L,=‘0373 henry ; L,— 0127 
henry and '0227 henry; p=100 ~ per second; J,, and To, = 


respective currents. Then 
PL — ae a amperes. 
~V 400 + (2 7 100 x *05)? 
Also, Jo 299 = 4'5 amperes. 


J 900 + (2 r 100 + '06)2 


R 


o 
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These two results clearly show the effect of a change ia 
the inductive resistance on the current. 
The power factor equals 
R, 


eee 4 
VR2+4 r? p? (Le +L)? e) 


In the first case this equals 5 = 0'54, In the second 


case it equals E —(0'67. This difference represents the 


extent to which the power factor is affected. 

It should be carefully noted that the above results are 
to a very large degree only comparative, and the results in 
any special case will largely depend upon the relative values 
of the different quantities, —BETA, 


Question No, 845. —1 should be glad if any reader will give me the 
full particulars of the most economical way of charging motor- 
car accumulators, At present I have a ji b.h.p. motor driving 
a 120-watt dynamo, Would it be cheaper to charge them 
through a lamp resistance from 220-volt main? What would 
approximate cost be to charge 12, 20, 40 ampere-hour accumu- 
lators. price of current being 4d, for power and 6d, per unit for 
light ? 

Best Answer to No. 843 (awarded 10s.).—In deciding 
which of the two ways mentioned will be the more 
economical, we must take into account not only the actual 
cost of energy consumed, but also the original cost, and the 
cost of maintenance of the apparatus required by the two 
methods. Let us for the moment consider only the cost of 
the energy consumed. | 

(a) Using the Molor-Generator.—The largest size of cell 
(40 ampere-hours capacity) will need a charging current of 


about seven amperes, and sincs the output of the dynamo 
is 120 watts, this will correspond to a potential difference 


of about 17 volts. This pressure will be sufficient to charge 


three double cells (each consisting of two accumulators in 
series, as is usually used for motorcar work), placed in 
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series. Since the machines are quite small, the maximum 
efficiency of each will be about 60 per cent., or the over-all 
efficiency of the set 36 per cent.; hence the input of the 
motor will be 


120 _ 333 watts. 


"36 
Now, using a charging current of seven amperes, the 
time taken to charge will be about seven hours; hence the 
cost of energy consumed will be 


300 
1,000 


.. If we only charge one pair of accumulators, the potential 

difference supplied will, of course, need to be reduced, This 
can best be done by lowering the speed of the motor by 
inserting resistance in the armature circuit, The cost in 
this case will be practically the same as when three sets are 
charged in series—that is, 93d. 


(b) Using a Resistance Composed of Lamps—In_ this 
case the cost of energy will evidently be 


220 x 7 
1,000 


assuming we still charge the accumulators by passing 
through them a current of seven amperes for seven hours. 
It is worthy of note that the cost will be the same whether 
Mir one set alone, or three or four sets placed in 
serios. 

Now let us investigate the effect of the original cost of 
the apparatus. This can best be done by allowing an 
annual sum for interest on the initial cost, and also for 
depreciation. 


(a) Using the Motor-Generator.—The cost of the two 
machines with starting and regulating resistances and 
ammeter will amount to something hke £20 (if new), and 
if we allow 10 per cent. for interest and depreciation this 
will amount to £2 per annum, 


(b) Using a Resistance Composed of Lamps —To obtain a 
current of seven amperes, we shall need between 20 and 
25 16-cp. lamps. The cost of purchasing these and 
mounting them on a board will be about 30s. Since we 
are using lamps, 10 per cent. will hardly be high enough 
for interest and depreciation ; let us allow 10s. per annum. 

We are now in position to render an opinion as to the 
relative cost of the two methods. This will evidently 
depend upon the frequency with which the accumulators 
are to be recharged. On making calculstions from the 
figures given above, it will be seen that if the accumulators 
need recharging seven times per year, the annual cost will 
be about the same for both methods. If the accumulators 
need recharging oftener than seven times per annum, the 
motor-generator method will be the cheaper ; if less than 
seven, the lamps will be preferable. In dealing with the 
smaller sizes of accumulators the same considerations will 
apply, and on working them out it will be noticed that the 
smaller accumulators will need a greater number of charges 
per annum before the motor-generator method becomes 
the cheaper of the two. Since the author of the question 
has the motor-generator set in his possession, it will 
probably be cheaper for him to use it any case, as he will 
not need to consider the high first cost, and the running 
cost is much less for the motor-generator than for the 
lamps. 

If we only wish to charge one or two pairs of accumu- 
lators, there is sometimes available a cheap method which 
is not mentioned in the question. We may place the 
accumulators so that the current supplied to the lamps 
in the house passes through them, and arrange to charge 
the accumulators only when current is needed for lighting 
purposes. This will, of course, slightly reduce the voltage 
available for the lamps, but this difficulty can be got over 
by using lamps constructed for a lower voltage. We might, 
of course, use two sets of lamps—one, suitable for the 
normal voltage of the line, to be used when the accumu- 
lators are not “on charge”; the other, suitable for a 
lower voltage, for use when the accumulators are being 
charged. It would, however, probably be inconvenient to 
have to continually change the two sets, and, as an alterna- 


x 7x 4 —9'5d., or, say, 94d. 


x 7x 6-64'68d.,, or 4r. 43d., 


iive, we may construct a small switchboard, as shown in 
the sketch, so that either the accumulator or an equivalent 
resistance can ba inserted in series with the lamps. 


A 


A A, Mains ; B, Single-Pole Two-Way Switch ; C, Position where Accumulators 
are to be inserted ; D, Equivalent Resistance. 


When the accumulators are not “on charge," there will 
be a slight waste of power in the resistance. This will 
show itself in a decreased candle-power of the lamps, since 
a lamp taking ‘3 ampere at 220 volts will give out more 
light than one taking the same current ab 210 volts 
and having the same efficiency. This effect, however, will 
be hardly noticeable.— 82. | 


Answer to No. 843 (awarded 7s. 6d ).—To charge the 
accumulators by means of the l-b.h.p. motor generator 
would be cheaper than from the 220.volt mains through 
a lamp resistance, but to compare the two methods fairly 
it would be necessary to have more particulars about the 
dynamo—such as output in amperes, volts, etc.—so as to 
ba able to ascertain the necessary duration of the charge, 
but with the following formula "T, G. S. B." will, no 
doubt, be able to compare the two methods for himself. | 

A hp. motor takes about ‘85 ampcre to drive it, 
'85 x 220 x hours run 

1,000 
the cost of charging the accumulators from the motor- 
generators. The cost of charging the accumulators through 
a lamp resistance would be much greater per ampere-hour, 
as “T. G. S. B." will be able to see for himself. — 

The normal charging current for a 12 ampere-hour 
accumulator is about four to five amperes. Now to gef, say, 
four amperes through a lamp resistance from a 220-volt main 
4 x 220 x hours charge 

1,000 
= 2°64 units (assuming the number of hours charging to be 
three hours) ; therefore, 2:64 units at 6d. per unit = 1s. 4d. 
(roughly). For a 20 ampere hour accumulator the charging 
5 x 220 x 5 hours 
1,000. 
= 5°5 units at 6d. per unit=23.9d. For a 40 ampere-hour 
accumulator the charging current is about 10 or 12 amperes. 


Nowe oo snes hours _ 11 units at 6d. per unit = 53. 6d, 
It will be seen that I have increased the duration of the 
charge by some 25 per cent ; this is on account of the low 
diacharge rate of “motorcar” accumulators, which gives . 
them a greater efficiency than if they were to discharge a 
heavy current for a short period. | 

I think “T. G. S. B" will see from the above that, 
although the method of eharging through lamps is much 
simpler, it is also dearer. I will, therefore, endeavour to 
explain a method which I have often used with great 
suecess, whích possesses the advantage that the current 
is obtained practically free from cost. Assuming that 
“T. G. S. B." has access to a 200-volt lighting installa- 
tion, he should fix up a small wooden board about Qin. 
by 6In. (an ordinary switchblock will do) next to one of 
his main fuses, and, disconnecting one wire from the main 
fase, connect it up to one terminal of a two-way switch 
(which is, of course, fixed upon the small charging board 
together with a pair of terminals), with another tapping from - 
the main fuse to one of the terminals on the charging board ; 
next, take a wire from the second terminal of the three-way 
switch to the other terminal of the charging board, the main 
wire from the installation coming to third terminal of the ` 
two-way switch, as shown in Fig. 1. When the switch 
contact is on the up position—that is, making contact 
between A and B—the current from the. house lights ig 


therefore = units used x 4d, will give 


would cost about 18. 4d, because 


current is about five or six amperes. Now 
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passing through the switcb, thus cutting out the terminals, 
and thence to the main fuse. When the switch contact is 
on the down position, making contact between C and D 
(cutting the terminals into circuit), the accumulator under 
charge completes the circuit, the charging current depend- 
ing upon the number of lights that are switched on at the 
time, The disadvantages of this method are: the accumu- 
lator is only charging during the hours of darkness or 
when the house lights are on, and the charging current will 
possibly be rather low unless it is a large installation; but, 
having three accumulators, the somewhat lengthy charge 
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Fre. Lo | 


will probably not matter, and I think the advantage of 
obtaining the current free will amply compensate for the 
loss of timo.—E. A, ANDERSON. 


Answer to No. 845 (awarded 5s.).—The most economical 
method of charging small accumulators, such as used for 
ignition purposes on motorcars, is by means of a motor- 
generator, or if power is available from convenient shafting 
to drive à small dynamo from this shafting, if such be in 
use for other purposes throughout the day. Small motor- 
generators are made so that the motor side can be connected 
to 220-volt lighting mains, and to give an output from the 
dynamo of 12 amperes at 12 volts. As will be shown later, 
it is far more economical to charge cells by adopting either 
of the methods just explained than to charge them off a 
lighting circuit. The combined efficiency of a small motor- 
generator set might be taken at 50 per cent., so that little 
more than half the energy taken from the mains is usefully 
expended in charging the cell, The question would appear 
to indicate that there are three sets of accumulators to be 
charged, of outputs 12, 20, and 40 ampere-hours respec- 
tively. The charging rates for these will be 1'5, 2'5, 
and 4 amperes respectively, and it is assumed that 
the voltage of each accumulator set is four volts, this 
being the usual voltage for ignition purposes. The charging 
voltage per cell must be at least 2°5 volts, so that to obtain 
a discharge of four volts per set the charging voltage in 
each case must be five volts. The time taken for each 
charge should be continuous for at least 10 hours. The 
following figures compare the relative cost of charging the 
accumulators mentioned in the query : (1) from a dynamo 
driven by a motor taking current from power mains; (2) 
by taking current from ordinary lighting mains through a 
bank of incandescent lamps in series with the accumulator. 
(Note.—As prices are mentioned for both power and 
lighting, it is assumed that electricity for driving the 
motor-dynamo set is taken from power mains, presumably 
at same voltage as that stated for the lighting circuit, and 
if by the lamp method of charging, to take current off the 
lighting mains; but it might be as well, perhaps, to mention 
that, if used for charging accumulators only, it ought to be 
possible to take the necessary electricity from the power 
mains, as the electricity so used is for power purposes, the 
cost then being 4d. per unit instead of 6d. 
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Case 1.—To charge a 12 ampere-hour accumulator, the 
power required will be, using tke figures before mentioned, 
1'5 amperes x 5 volts, or 7'5 watts, Taking the combined 
efficiency of the motor-dynamo set as 50 per cent., the 
power consumed by the motor will be 7'5 x 2=15 watts. 
As this consumption is continued for 10 hours, the total 
watt-hours will, therefore, be 150, and with power at 4d. 
per unit— e, 4d. per 1,000 watt-hours—the cost for one 
charging will be 4d. x 0°15, or 0°6d.—roughly, id. For 
the 20 and 40 ampere accumulators, the costs per charge 
on the same basis will be 1d. and 14d. respectively. 

Case 2.—To obtain a charging current of 1°5 amperes, as 
is necessary for the 12 ampere-hour accumulator from the 
220-volt lighting mains, it will be necessary to insert six 
16-c.p. incandescent lamps in series with the accumulator, 
assuming each lamp to take 025 ampere, consuming 
55 watts. With this arrangement the power consumed 
from the mains will be 6 x 55, or 330 watts, and, therefore, 
the watt-hours will be 10 x 330= 3,500, or 3'3 units, this 
being the quantity registered by the meter. At 6d. per 
unit the cost will, therefore, be 3°3 x 6= 1s. 72d., nearly — 
say, 1s. 8d. Similarly, the costs for charging the 20 and 
40 ampere-hour accumulators will be 2s. 9d. and 4s. 7d. 
respectively. If the charging by use of lamps was taken 
from the power mains, assuming the voltage being the same 
as the lighting circuit, the costs at 4d. per unit for the 
three accumulators in question per charge will then be 
1s. 1d., 1s. 10d., and 2s. 11d. respectively. When charging 
the 20 and 40 ampere-hour accumulators, it will be neces- 
sary to insert 10 16-c.p. lamps in series with the former, 
and 16 lamps in serles with latter, across the lighting mains. 
The general arrangement of the circuit for charging 
accumulators off the lighting mains is shown in the 
diagram. For the particular case in question 16 lamps 
in all will be necessary, each mounted in a holder, and 
preferably having a tumbler switch in circuit, when any 
number of lamps can be switched into circuit, enabling 
the current passing through the accumulator to be 
varied from quarter ampere to four amperes as may 
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Connection Diagram for Charging Small Accumulators from Lighting Mains, 


be required. A single-pole switch and fuse are 
inserted in the circuit. The diagram is self-explana- 
tory. The following is a brief summation of the results 
obtained above : 


--Cost per charge of—~ 


Method of charging. |accumulator having output Gost of necessary 


in ampere- hours of apparatus, 
12 20 40 
Motor - dynamo ofi 
power mains m.m») i4. 1d. lid, |Already available, 
Tacandescent lamps off Switchboard for 
Lighting mains .....| ls. 8d. | 23, 9d. | 4s. 7d. 16 lamps, 
Power mains ......-| ls, ld. | 1s. 10d. | 2s, 11d. £3, 108, 


These results show conclusively which system of charging 
is most economical. In the case of the lamp method, it 
will be noticed that although only, in the case of the 
smallest accumulator, 7°5 watts are actually required to 
charge it, the amount as charged to the consumer is 330 
watts, the efficiency being only 7:5 +330 x 100, or 2:27 per 
cent.—P. A, S. 


[Other replies to Question No. 843 will be given in our 
next issue.—ED. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 


PRACTICAL MEN. 


lf thou hast knowledge, let others light their candle ab It, 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer zen shillings, We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers, All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time, | 

QUESTIONS. 


849, What advantage, if any, has the series-wound motor over the 
ehunt machine for driving induced-draught fans for central. 
station boilers? Also state best method of speed control above 
and below normal.—R. S. T. 


850. Explain the action of the motors to be used on the London- 
Brighton local electrification (Winter-Eichberg) and those used on 
the Brighton tramways (Westinghouse). Compare the two motors 
with a standard direct-current traction motor as regards speed, 
regulation, and efficiency, 

” ANSWERS, 


Question No, 845.—I should be glad if any reader will give me the 
full particulars of the most economical way of charging motor- 
car accumulators, At present I have a 4-b.h.p. motor driving 
a 120-watt dynamo. Would it be cheaper to charge them 
through a lamp resistance from 220-vol) main? What would 
approximate cost be to charge 12, 20, 40 ampere-hour accumu- 
lators, price of current being 4d, for power and 6d, per unit for 


light 

Answer to No. 843 (awarded 5s.).—When accumulators 
are charged through a lamp resistance, the energy spent in 
the latter, unless utilised as light, is wasted. Charging in 
this way, unless a large number of cells are connected in 
series across the 220-volt mains, is very uneconomical. The 
energy spent in the resistance, when the number of cells 
are few, will be much greater than the energy spent in 
charging the cells. For instance, suppose a four-volt 
accumulator charged in this way, and the average pressure 
across its terminals during the charge to be 4°5 volts. The 
ratio of the energy spent in the accumulators to that spent 
in the resistance will be as 4°5 to 215°5, or about 1 to 48. 
In this particular case, therefore, about 4, of the energy 
taken from the supply mains is required to effect the 
charging. It would be much more economical in such a 
case to charge by means of the motor, as the losses in 
motor and dynamo would be much less than the loss 
incurred in the resistance. 


Let A =ampere-hour output of accumulator ; 
V =its average pressure during the charge ; 


LL =it ere-hour efficiency : 
a j s amp noy ; 


i09 — combined effieieney of dynamo and motor ; 


D — price in pence per unit, power rate ; 


D - - lighting rate. 
Then ampere-hour charge of the accumulator is 
100A 
W j 


and the watt-hours required to effect the charge 


100 A V 
Ww 
The energy delivered to the motor will be 
100A V. 100_10 A V 
W « We 
The cost of this energy, in pence, is 
10¢ A V D 10DA V 
INDIES Aoc —H E (1) 
We 1,000 We 
Taking the case where a resistance is placed in series 
with the accumulators across mains between which a 


potential difference of E volts is maintained, the ampere- 
hours required to charge it is, as before, 


watt-hours. 


100 A 
W 3 
and the energy taken from the supply mains 
100 A E 
tt-hours. 
W wa 
The cost of this energy, in pence, is 
WOAH, D, _ DAE 2) 
W 1,000 10W ` 
Therefore, 
DAE 


WW ga 
-10DAV 100 D V. 
W e 


Suppose W = 90, « = 80, and E, D and D, as in the 
question—viz., 220, 4, and 6 respectively. The relative 
cost of charging of the two methods in this case would be: 


6x220x80 264 
100x4xV V 


The greater the value of V—that is, as the voltage across 
the terminals of the accumulators connected in series with 
the series resistance across the mains increases—charglog 
through a resistance compares more favourably with the 
other method of charging. For a certain value of V the 
cost may be the same by either method, and beyond this . 
the resistance method will be the most economical. The 
energy lost in the resistance would then be less than the 
motor and dynamo losses. The cost would be the same : 
with either method in the above case if V could be 264 
volts. Bat as this is impossible, when the supply voltage 
is 220 volts, charging by means of the motor is, in any 
ease, with the prices given, the most economical. If the 
power and lighting rates were the same, one method 
would be as economical as the other when V is 176 volts, 
and for higher values of V the resistance method would be 
preferable with the values assumed for W and E. 

The approximate costs of charging a, say, four-volt 
accumulator (taking the average charging pressure as 
4'5 volts) of 12, 20, and 40 ampere-hour capacity by the 
motor, can be obtained by substituting the respective 
values for A in (1) They are O'd., 0°5d., and 1°0d. 
respectively. The costs of charging through a resistance 
ean be obtained from (2). These work out at 17'6d., 
29'5d., and 58°6d. respectively. —H. J. W. 


Question No, 844,—Why is it that, in connection with tramway 
sub-stations, an inductance coil is very often inserted between the 
secondaries of the step-down transformers and the rotary con- 
verters? Explain the theory of the above combination. 

Best Answer to No. 844 (awarded 10s.).—The rotary 
converters under consideration are undoubtedly compound- 
wound machines, and the action of this inductance coil is 
to effect, in conjunction with the compound winding, an 
automatic control of the direct-current voltage. In the 
case of a single-phase rotary an inductance coil placed in 
either line between the secondaries of the step-down trans- 


Cost of charging with resistance 
Cost of charging with motor 


| formers and the rotary rings is all that is required, while 
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in the case of a three-phase rotary it is necessary to place | 
a coll in each of the three lines. 

As to the theory of the above combination, we know 
that for any particular load there is a certain value of the 
excitation which produces a current on the alternating- 
current side in phase with the voltage, and that for values 
of the excitation below this value the current passing into 
the slip-rings lags behind the supply voltage, and for values 
of the excitation over this critical value we have a leading 
current passing into the slip-rings. We also have that as 
the load is increased the critical value of the excitation 
which produces unity power factor has also to be increased. 
Now, suppose that for a small load the field windings of 
the rotary are so adjusted to give an excitation a little 
under the critical value for that particular load. This will 
produce a lagging current on the alternating-current side, 
and as the load on the direct-current side is increased, 
the excitation will also increase, due to the effect of 
the compound winding, so that for the full load of the 
machine the compound winding can be so arranged as to. 
produce an excitation greater than the critical value for this 
load, thus producing a leading current on the alternating- 
current side. Further, as the load on the direct-current 
side is increased the voltage across the brushes naturally 
drops, assuming a constant voltage across the slip-rings, 
because the ratio of the alternating-current and direct- 
current voltages is practically constant for all loads and 
independent of the excitation. If, then, the direct-current 
voltage is to remain constant for all loads, the alternating- 
current voltage must increase with the load. It is easy 
now to show how this automatically occurs if the compound 


winding is so arranged as to produce a lagging and a lead- 
ing current with no load and full load in the manner 
previously indicated. | 
This is best understood by reference to the diagram, 

Here we have that O V=supply voltage assumed to remain 
constant, Then for light loads corresponding to a lagging 
current, O R = ohmic drop in inductance coil in phase with 
the current ; R L=inductance drop in coil, 90deg. to OR. 
<. OL = voltage drop across inductance coil, and OE 
= voltage across the slip-rings—i.c,, resultant of OL and 
O V. Corresponding to full load the current leads, so that 
we now have: O R!=ohmic drop in inductance coil in 
phase with the current; R! L!=inductance drop in coil, 
90deg. to O RB, ", OL!-voltage drop across inductance 
coil. As this voltage is proportional to the current 
passing through the coil, O L! is much greater than O L, 
and we have that O E! = voltage across the slip.rings—i.c, 
resultant of O L! and O V is, as can be seen, greater than 
O E, which, as was previously shown, is the result desired to 
maintain a constant voltage on the direct-current side. __ 

. The angles ¢ and ¢, simply depend on the value of the 
field created by the series winding, so that by means of a 
diverter they can be adjusted to any desired value. It is 
usual to arrange it so that for small loads the current on 
the alternating-current side lags by a small amount, and 
for full load leads by about the same amount, corresponding 
to the case represented in the diagram, The value of RL— 
$6, the voltage drop across the inductance—is for any 
particular load practically proportional to the inductance in 
circuit, so that {t is seen that the direct-current voltage can 
be compounded just as desired.—A, P. Y. 


of the alternating current delivered to the machine. 
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Answer to No. 844 (awarded Ts. 6d.).—In the case of a 
rotary converter the ratio of the alternating-current voltage 
to the direct-current voltage is fixed and is independent of 
the field excitation of the converter. There are several 
ways of regulating the direct-current pressure in a rotary, 
and most of them depend on the alteration of the rouse 

ne 
of these methods is that mentioned in “H. V. Ls" 
question—viz, the insertion of inductance coils between 
the transformer terminals and the rotaries. Since the sub- 
station is a "tramway sub." the machines will, of course, 
be compound wound, so that a variation of the load will 
alter the excitation of the machine. Let us assume that 


A A 


© 


Fie, 1. Fie. 2. 


the high-tension voltage is constant and that the secondary 
voltage, V, of the transformers is also constant. 

It is à well-known fact that an under-excited synchronous 
motor takes a current lagging behind the voltage across its 
terminals. A normally excited one takes a current in phase 
with this voltage, and an over-excited one a current which, 
in phase, is in advance of the voltage across its terminals. 
Now, as the load on the rotaries alters, the excitation of 
the machines will alter, since they are compound wound, 
and, since the alternate-current side is running as a 
synchronous motor, the phase relations of the current 
delivered to the rotary and the voltage across its terminals 
will alter. It is this alteration in phase of the current 
which affects the alteration in the slip-ring (or terminal) 
voltago. | 

At light loads (and no load) the excitation due to the 
shunt winding is such that the eurrent lags behind the 


A 


“© 


Fie. 4. 


Fic. 3, 


slip-ring volts. The slip-ring voltage is the vector differ- 
ence of the secondary voltage, V, of the transformers and 
the voltage drop, v, due to the induction coil In Fig. 1 
O A represents V and O B the current; vis represented 
by C A perpendicular to O B, since the voltage across the 
inductance coil is 90deg. ahead of the current in it. Con- 
sequently O C represents the slip-ring voltage. As load 
comes on the machine, the current comes more and more 
into phase with the ellp-ring voltage. Fig. 2 represents 
the state of affairs when they are in phase, the lettering 
being exactly the same. The drop in the inductance coils 
will be more than before, but, owing to the alteration in - 
phase, the slip-ring voltage may be the same as for the case 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, MARCH 9, 1906. 


represented in Fig. 1l. Further increase in load will cause 
the current to lead (Fig. 3), but, as before, the slip-ring 
voltage may remain constant, If the above is the case, 
the machines will be “normally compounded,” and the 
direct-current voltage will remain constant as the load 
comes on. If the machines be "over.compounded," the 
voltage will rise as load comes on. This is done in machines 
eoupled to feeders, in order that the voltage at a distant 
point of the system may remain constant. 


Fie. 5. 


The three cases represented in Figs. 1, 2, and 3 may be 
represented in one diagram as in Fig. 4, where O B repre- 
sents the “phase” of the current in each case, and the 
suffixes Indicate the corresponding figure from which the 


lines are taken. Fig. 5 is similar to Fig. 4, but refers to 


an ‘ over-compounded ” machine.—H. R, 


Answer to No. 844 (awarded 5s.).—Induction or impedance 
coils are inserted in the alternating leads of rotary con- 
verters for the purposes of regulation. The E M.F. on the 
direct-current side varies as the E M.F. on the slip-rings of 
the alternating side, therefore by varying the E M.F. on 
the slip-rings you also vary the E M.F. on the direct- 
current side. In the case of rotary converters used entirely 
for traction work, the regulation Is arranged to be practi- 
cally automatie—in this case the excitation is compound. 


D 


A C .8 
Fig, 1. 
Rotary converters are practically synchronous machines, 
therefore the power faetor they run at can be altered by 
varying the strength of the field. For every load there is 
a certain exciting current for a power factor of unity. If 
the excitation is under this value, the current on slip-rings 
lags behind the E.M.F.; if, on the other hand, it is over 
the value, the slip-ring current leads on the E M.F. The 
effect of either this lag or lead is to alter the phase difference 


B 


Fie, 2, . 


between the transformer E M.F. and the reactance E M F. 
of the induction coils (if such are installed), and consequently 
alter the slip-ring E M.F. | 

By a perusal of vector diagrams Nos. 1, 2, 3, it will 
readily be seen how the power factor affects the slip-ring 
E.M.F., and consequently the direct-current [E. M.F. In 
Fig, 1 the power factor is unity, therefore the current A B 
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is in phase with the slipring EMF. AC, the reactance 
E M.F. of induction coils, is represented by C D, and the 
E M.F. across the transformer side of said coils by A D, 


which in this case is more than that across the slip-rings. 


In Fig. 2 the power factor is less than unity, as the current 
AB lags behind the E.M.F. A C, and the EM.F. A D 
across the transformer side of induction coils is still greater 
than in Fig. 1. In Fig. 3 the power factor is still less 
than unity, but in this case the current A B leads on the 
E M.F. A C, but the EMF. A D on the transformer side 
of induction coils is smaller than the E M F. A C across the 
slip-rings, the coils in this case actually boosting up. Thus 
it will be seen that by sultably arranging the excitation 


A e 
e AE IG, ð. 
and adjusting the induction coils, a rotary converter may 
be made practically self-regulating within certain limits. - 
With rotary sonverters for lighting work the regulation is 
sometimes done by hand by varying the impedance of the 
induction coils, and thus increasing or decreasing the slip- 
ring E.M.F.—ALrRED J. RYAN, 


Answer to No. 844 (awarded 55.) .—In tramway sub- 
stations Inductance coils are often inserted between the 
secondaries of the step-down transformers and the rotaries 
in order to ob‘ain a voltage regulation for the converters. 
A few weeks sgo in these columns it was shown, in answer 
to Question 833, that the voltage conversion ratio of a 
rotary converter was a constant for the particular converter. 
It follows, therefore, that in order to vary the direct- 


‘current voltage of the converter the voltage at the slip- 


rings must be varied. A means of doing this is afforded by 
the insertion of a reactance coil in between the transformer 
and the converter. 

In Fig. 1 I have given the connections of the converter 
which I have shown compounded, as it is generally for . 
compounding purposes that a large voltage regulation is 
required, All switches have been left out In the diagram for 
purposes of simplification. Now it is found that by varying 
the current circulating in the field coils of this rotary con- 
verter it is possible to vary the direct-current voltage. 
I will now proceed to explain this. First of all, a rotary 
converter is a synchronous motor, and it is well known 
that in a synchronous motor we can alter the current taken 
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by the motor and also the power factor by varying the 
exciting current. This is shown in the well-known V curve 
of a synchronous motor, as shown in Fig. 2. The state- 
mentis best proved by veetor diagrams herewith. First, 
let the supply pressure be E, and the back EMF. of the 
motor be E, Now, by the principle of the synchronous 
motor we know that for any load the power component of 
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the current taken by the motor has à different value, and 
for any load the motor takes up such a position with respect 
to the generator that the applied and back E.M.F. become 
more or less out of phase, allowing a current to flow just 
sufficient to cope with the load. 

In Diagram 5 I have shown the vector diagram for the 
motor under-exeited. O E, is the vector representing the 
applied E M.F. and O E, the back E.M.F, of the motor, 
which is opposite to and slightly out of phase with O E, 
It will, therefore, bs seen that, as the motor is under- 
excited, E, is less than E,, and the resultant of these two 
gives O E, which is the resultant £ M.F, driving the 


CURRENT TAKEN BY MOTOR 


^ 
ww 


EXCITING CURRENT 
Fic. 2. 


current against the self-induction and resistance of the 
motor. Now we have to find the phase angle of the current 
with respect to the applied E.M.F. The current will, of 
course, be in phase with the effective E M.F. which is given 
by RC, R being the resistance of the motor, and, therefore, 
to find this effective E M F. we must split O, up into its 
two component parts, R C and p L C, L being the coefficient 
of self-induction of the motor and p=2 r x frequency of 
supply. This is done in the usual manner in the vector 
diagram. Therefore, as R C is in phase with the current, 
it follows that the angle ¢ (=E, O D) gives the phase 
angle of the current, which, it will be seen, is a lagging one. 


— 


Fia. 3, 

The second case occurs when the motor is over-excited. 
In this case the back E M.F., E, will be greater than the 
applied E.M.F., E,. This is shown in Diagram 4. Here 
it will be seen that the current is leading by an angle 
$ — E, OD, the construction being exactly the same as in 
Diagram 3. 

I have, therefore, established the first thing that I set 
out to prove—that is, that if the rotary converter be under- 
excited we can diminish the angle of lag of the current by 
increasing the excitation, and if we increase the excitation 
far enough so that the rotary becomes over-excited, the 
current can be made to lead, which lead can be further 
increased by increasing the excitation. The next thing I 


wish to demonstrate is that by increasing the angle of lead 
or decreasing the angle of lag we can increase the pressure 
across the slip-rings of the rotary. This is also very simply 
shown by means of vector diagrams. 


Fig. 5(a) shows the current, C, is lagging by an angle of 


90deg. Now, the E.M.F. of self-induction is 90deg. out of 
phase with the current (for proof of this see my answer to 
Question 771), and, as shown in the diagram, subtracts 
itself from the impressed E M.F., giving us a voltage, B D, 
across the slip-rings, Fig. 5(b) shows the current lagging 
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by an angle $, and we see that the voltage aeross the rings 
is given by O D. Fig. 5(c) shows the current leading by 


90deg. Then the E M.F. of self-induction comes into phase 
with the impressed E M F. aud adds up to it, giving a 
total E. M.F, O D. Now, cases a and c are the limiting 
values of the slip-ring EMF. We see that the slip-ring 
E.M.F. is at a minimum when the current lags by 90deg, 
and as the lag is decreased by increasing the excitation of 
the rotary, the slip-ring E M.F. gradually increases, as in 
case 4, until the current leads by 90deg., then the slip-ring 
EME. is at a maximum. Thus I think that I have 
clearly demonstrated that the insertion of a choking 
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coil between the low-tension side of the transformer 
and the converter provides a method of varylog the 
voltage on the direct-current side of the converter by means 
of the field excitation. This is taken advantage of to com- 
pound the converter as I have shown in the diagram of 
connections, aud I have no doubt that this is done in the 
station mentioned. 

In conclusion, I might mention that ia several cases I 
know, instead of providing an external reactance in the 
rotary circuit, the transformer secondary is wound so that 
it has a high reactance, and gives the necessary reactance 
voltage. Thus it is not necessary to provide the external 
reactance.—ERNEST P. Horis. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


1f thou hast knowledge, let others light their candle at It. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author, The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

QUESTIONS. 


851, What is the best way to measure the insulation resistance of a 
storage battery when working, and about what value should the 
result be? Is any error introduced by measuring at the positive 
end instead of the negative? What precautions should be taken 
to obtain the best results '—F. 


852, A (direct-current) 460-volt motor gives a certain speed, say 
410 r.p.m., at 200 volts running light, How would you calculate 
its speed with full voltage ?— Z2, 


ANSWERS. 


Question No. 845,—In a station with which I am connected, Parsons 
steam turbo-alternators are installed fitted with amortisseurs or 
copper grids across the pole-faces, These copper grids increase 
the magnetisation beyond that given by the exciting current in 
the field coils. Will someone please explain as simply as possible 
how this is effected ? 


Best Answer to No. 845 (awarded 105.).—In an alternator, 
as in an ordinary direct-current machine, the flax distribu- 
tion due to the magnet system is greatly affected by the 
armature reaction occurring when the machine is working 
under load. Let us first examine this effect in detail, 
and let us consider the case where this effect is most 
prominent—namely that of a single-phase machine, 

Fig. 1 gives a diagrammatic representation of a single- 
phase machine, with the windings developed along a hori- 
zontal line. The dotted curve underneath shows how the 
voltage induced in the coils varies with their position in 
the magnetic field. Thus, when coil I. is directly under 
the N pole as shown, the flux passing through it is at a 
maximum, and, therefore, the rate of change of this flax— 
t.c., the induced voltage—is zero. When the coil has moved 
. to the position midway between the poles N and S, 
the flux passing through it is zero, and consequently the 
induced voltage is at a maximum, giving point 0 on the 
curve ; and so on we get points c, d, and e, so that by the 
time coil I, is again under a N pole the induced voltage is 
represented by the point e, and it is seen that the variation 
of the induced voltage during this period represents a 
complete cycle. | 

If now the alternator is running under load, and, further, 
supposing that this load is non-inductive, then the current 
passing through the coils 1, 2, and 3 will be represented 
by the induced voltage curve, a b c d e. for this current will 
be in phase with the induced voltage. It is now easy to 
trace how the fiux created by this armature current, which 
passes through any one of the magnet poles, varies during 
a complete cycle—z.¢, during the motion of a coil from 
position 1 to 5. This variation of the ‘induced flux," as 
we may call it, is represented by the “ thin” line curve, and, 
as can be seen, the effect of this variation on the magnet 
flux, taken over a complete cycle, is zero. 

i. Now, suppose the load is inductive, and taking the 
extreme case—namely, when the armature current lags by 
90deg. behind the induced voltage—the current flowing in 
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the armature coils, 1, 2, and 3, will be represented by the 
“thick” line curve in Fig. 1. The “induced flux” due to 
this current will vary in the manner indicated by the 
“chain dotted ” curve, and, further, this variation will occur 
in each pole, and will have the effect of weakening the flux 
passing through that pole. We thus deduce the result that 
in a single-phase alternator working on an inductive load, 
the effect of the armature reaction is to weaken the field 
created by the magnet winding. This effect, of course, will 
be greater as the armature current is increased, and for the 
same armature current will increase as the lag of the current 
behind the induced voltage increases. In the case of a 
leading current, the “induced flux” varies in the same 
manner as shown above, but, instead of weakening the field 
of the machine, it has the effect of strengthening It. 
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With a three-phase machine the variation of the “induced 
flux” is not so prominent. Fig. 2 represents this case, and 
obviously the ‘induced flux" passing through a pole is the 
resultant of three curves, each similar to the “chain dotted" 
curve in Fig. 1, and displaced 120deg. from each other. 
The resultant curve, shown dotted, is much steadier than 
in a single-phase machine, and, consequently, the troubles 
arlsing from armature reaction are more pronounced ina 
single-phase machine than in either a two or a three phase 
alternator. 

The turbo-alternator under consideration is most probably 
a single-phase machine, and we are now in a position to 
investigate the effect these copper grids have on the 
‘induced flux,” and thence the field of the machine. 
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Fig. 5 represents the state of affairs. Assuming a lagging 
armature current, the “thick” line curve shows the varia- 
tion of the “induced flux.” As the whole of this flux 
passes through the copper grid, a voltage will be induced 
in the grid which at any instant is proportional to the rate 
of charge of the “induced flux.” This voltage is repre- 
sented by the “dotted” curve, and we notice that its 
frequency is twice that of the machine. Owing to the 
small resistance and comparatively large self-induetion of 
the grid, a current will circulate in it which will lag by 
nearly 90deg. behind the induced voltage. This current 
will, therefore, be represented by the “chain” dotted curve, 
which at the same time represents the flux produced by 
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this current. The effect of this flux is to neutralise to a 
great extent the “induced flux” caused by the armature 
eurrent, and the pulsating flux now passing through a pole 
is the resultant of these two curves 

This is shown more simply by the vector diagram in 
Fig.4. AO represents the voltage induced in the armature. 
If we assume a lagging current, then O B = armature 
current—t e., induced flux." Further, O E = voltage induced 
in the copper grid, 90deg. to O B; and O C = current 
flowing in grld—;.e, flux produced by same. .. OD= 
pulsating flux passing through a pole—z.¢., resultant of O C 
and O B. 

This flux is much smaller than that due to the armature 
current, so that the effect of putting a copper grid across 
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the pole-faces is to practically overcome the armature 
reaction. Under the above conditions the field is increased 
by the addition of these grids, but not beyond that given 
by the exciting current. Because without the grids the 
field is weakened on account of the armature reaction by an 
amount approximately represented by O C, while with the 
addition of the grids this amount is reduced to Od, which 
obviously gives an increase in the field. 

With a leading current, assuming it to be represented by 
O B!, the resultant pulsating flux passing through a pole 
will be represented by O D*, the same procedure being 
taken as with a lagging current. This will strengthen the 
main flux by an amount represented by O di, so that in 
this case the copper grids have the effect of decreasing 
the flux by an amount represented by 0! dl, although, 
on the whole, the main flux has been increased. It is 
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interesting to note that this pulsating flux produces a 
variation in the field current, so that if this current be 
recorded by an oscillograph or other suitable means, it will 
be found to be made up of a unidirectional current plus 
an alternating current. of twice the frequency of the 
machine. The effect of the copper grids is to greatly 
decrease this variation in the field current, a8 can be shown 
to be the case by determining the wave of the field current 
with and without the grids. 

In most single-phase machines the poles are laminated, 
for with solid poles the eddies created in the iron due to 
the pulsating flux would be so great as to cause undue 
heating, although by the addition of copper grids the eddies 
are greatly reduced.— A. P. Y. 


Answer to No, 845 (awarded 7s. 6d.).—The purpose of 
the amortisseurs referred to in the question of “ Exciter” 
is to wipe out of existence the demagnetising effect of 
armature reaction upon the field magnets of the alternator. 
If this demagnetising effect be balanced by the eddy 
currents flowing in the amortisseurs, that portion of the 
field winding which would otherwise be occupied in oppos- 
ing the armature reaction is seb free to take a part in the 
effective excitation, which is thereby rendered greater. 
The explanation given below will probably render the 
above statements clear. The passage of a current through 
any conductor sets up a magnetic field around the con- 
ductor, and such will be the case when currents are flowing 
in the armature conductors of the alternator. The fiuxes 
thus created around the conductors produce two effects. 
They interfere with the main flux from the field-magnet 
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poles, distorting it and generally altering its value. They 
also form stray fluxes, tending to choke the armature 
currents. Part of this interference is periodic, acting as 
a true self-induction, and part is permanent. 

Figs. 1 and 2 represent a portion of a single-phase 
machine with rotating field magnets and one slot per pole 
in the armature. We will first consider that the current 
in the conductors is in phase with the generator E.M.F. 
That being so, the current waves will be at their maxima 
when the centre lines of the rotating poles are coincident 
with the centre lines of the slots. The reactive fluxes set 
up by the magnetomotive forces due to the current in the 
armature conductors will take the paths indicated in Fig. 1 
by the curved lines around the slots. The direction of the 
currents in the conductors being as shown in the figure, 
the directions of the fluxes are such that they produce in 
the armature a series of secondary poles, n s, indicated in 
Fig. 1, It is easily seen that one-half of each pole is 
strengthened and the other half weakened by these flaxes, 
so that their demagnetising effort In this case is nil, but 
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the polar fluxes will be distorted, the distortion being a 
pulsating one having a zero value when the current wave 
ig at zero. | 

We will now consider the case of an alternator supplying 
a highly inductive circuit, Sappose the power factor of 
the circuit be zəro—i e , the currents in the conductors are 
in quadrature with the generator E.M F. In this case the 
current waves will ba at their maxima when the centre 
lines of the rotating poles are midway between the slots, 
and, therefore, the phases of the secondary poles ia the 
armature will be such that they oppose the polarity of the 
passing field-magnet pole, tending to demagnetise it (see 
Fig 2). It will be seen that in this case there is no dis- 
tortion. Is may here be noted that if the alternator be 
supplying a capacity circuit such that the current is 
leading instead of lagging, the effect will be one of 
magnetisation, and not-of demagnotisation, | 
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For power factors between zero and unity it is easy to 


see that both the above conditions hold to a greater or less 
degree, and that the reactive effect of the armature will 
consist both of distortion and of demagnetisation of the 
polar flux. The demagnetisation increases as the angle of 
lag of the current increases or as the power factor of the 
circuit diminishes. This demagnetising action is a pulsat- 
ing one, since the currents setting up the fluxes are 
alternating, 

Now let us consider the amortisseurs, or damping 
devices—z¢, copper grids across the poles or copper rings 
around them. These grids are cut by the pulsating fluxes 
referred to above, and, therefore, will have induced in them 
alternating E.M.F.s which will set currents flowing round 
the grids, which form conducting paths of low resistance 
and high reactance. These EM.F.’s set up in the grids 
are in quadrature with the flaxes inducing them, so that 
if in Fig. 3 O M represent the magnetomotive force of the 
conductor field, then O E at right angles to O M represent 
the phase of the E.M F. set up in the amortisseur. Since 
the impedance of the amortisseur is mainly due to reactance, 
the ohmic resistance being negligible, the current in the 
amortisseur, and hence the flux due to that current, will 
lag 90deg. behind the E.M.F. O E, so that in Fig. 3 the 
current in the amortisseur is represented by the line O C, 
X 90deg. behind O E and opposite to O M. The effect of the 
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field due to the eddy current in the amortisseur is, there- 
fore, to oppose the flax due to the armature conductor, and 
if the amortisseur be so designed that O C=O M, then 
the demagnetising effect of the armature fluxes will be wiped 
out. Thus the amortisseur tends to balance the reactive 
effect of the armature conductors, so that the magnetisation 
due to the field-magnet winding is rendered fully effective. 
If the pole-shoes be solid (as is the case in the Parsons 
turbo-alternators) the eddy currents set up in the pole-shoes 
themselves have a similar damping aetion.—LAUREL. — 


Answer to No. 845 (awarded 5s.).—It is not quite correct 
to state that the grids actually increase the magnetisation, 
for all that they can do is to reduce the falling off in 
magnetisation between no load and full load due to armature 
reaction. When a given exciting current is passed round 
the alternator field winding at no load a certain voltage is 
produced at the alternator terminals, and this is quite 
unaffected by the presence of the grids. As more and more 
current is taken out of the alternator armature, the exciting 
current being kept constant, a fallin terminal voltage will 


occur : (1) due to the ohmic (C R) drop in the resistance of | 


the armature winding; (2) due to the back voltage of self- 
induction produced by the stray field (magnetic lines 
a and b, Fig. 1) set up around the armature turns by the 
armature current; and (3) due to the actual reduction in 
the magnet flux occasioned by the armature back ampere- 
turns. When the load supplied by the alternator is quite 
non-inductive, effect No 3 is absent, as then the armature 
ampere turns are not in a position either to weaken or 
strengthen the field, but simply produce distortion. When 
the load supplied is a capacity one (current leading the 
voltage), effect No. 3 causes an increase in the flux, but in 
the usual case of a more or less inductive load the armature 
ampere-turns reduce the flax. Thus, if the armature current 
has its maximum value when the poles are as shown in 
Fig, 1 relatively to the armature coils—i.¢., the alternator 


is supplying an inductive load with the current lagging 
behind the voltage—there will obviously be a net weakening 
of the main field by the armature. 

The action of the amortisseur grics in reducing the 
voltage drop of the alternator is concerned with effects 
Nos. 2 and 3. Some of the stray magnetice field— e 9., 
lines b, Fig. 1—produced by the current. in the armature 
coils will become looped with the solid copper closcd 
circuits of the gride, and will set up currents in these 
which are more or less in opposition to the armature 
currents, and so tend directly to reduce the stray field and 
the voltage drop due to it. Again, as soon as effect No. 3 
appears the total flax leaving a po'e varies from instant to 
instant, being a maximum when the armature current is 
zero (in the case of a single-phase alternator), and a minimum 


when the armature current is approximately at its maximum. 


This flax variation takes placa right through the grid: 
which enclose the pole-pieces, and sets up opposing currents 
in the grids tending to reduce the flox variations. The 
result is that the actual flux reduction produced by a 
given inductive load is less than when no grids are pro- 
vided, and, consequently, the voltage drop due to cause 3 
is reduced by the grids, | 

It may 5e mentioned that this property of reducing the 
drop of the alternator is not the only, or even the chief, 
reason for using amortisseurs. They have another valuable 
property—viz, that of helping the alternators to run 
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steadily in parallel in spite of sudden overloads, etc. This 
is due to the fact that, should one of the alternators 
suddenly begin to slow down, it would receive a heavy 
current from the bus bars, which would increase the flux 
variations through the grids and cause heavy currents to 
circulate in them. These currents, in combination with the 
flax set op by the armature, would exert a torque tending 
to increase the speed of the alternator again. ‘The system 
of grids, in fact, behaves jast like the short-circuited rotor 
of an ordinary alternating-current induction motor, of 
which the alternator armature winding forms the stator. 
At correct speed the rotor is running synchronously with 
the armature field, and no torque is exerted, but as soon as 
the rotor speed falls from any cause, “slip” exists between 
the rotor winding and the armature field, so that rotor 
currents are induced and a self-righting torque is produced. 
This torque increases, up to a certain point, with increasing 
variation from the normal speed, ard it is practically 
independent of the ordinary field excitation, so that the 
provision of the amortisseur acts as something of a ssfe- 
guard in case (1) the alternator speed falls decidedly, or 
(2) the alternator exciting current fails accidentally.— Q. 


Answer to No. 845 (awarded 5s.).—The function of 
amortisseurs, or damping coils, is to prevent sudden changes 
in the magnetic flax between field and core. A simple 
illustration will explain the principle. Suppose a per- 
manent magnet is brought up to a closed conductor, such asa 
copper ring ; if the north end of the magnet be presented 
to the ring, a current will flow as shown in the figure. Th's 
current will flow round the circuit in such a direction that 
the resulting field will repel the north pole of the magnet. 
Note also that when the magnet is introduced in the ring 
the current tends to weaken the magnet. This is an 
example of what is known as Lenz'a law. The result would 
be the same if an electromagnet was used. These damper 
windings are intended to smooth down changes due to altera: 
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tion in load, or variation in speed ; therefore, when alternators 
are fitted with amortisseurs, they are more suitable for 
parallel running. They must not have much resistance 
owing to the low potential of the currents circulating in 
them; they usually consist of several copper bars threaded 
through the pole-pieces, parallel with armature winding, 
being joined up by end plates in the form of a grid. If two 
alternators fitted with amortisseurs are running in parallel, 
and one for some reason tends to run slower than the other, 
the damper winding on the machine which is falling oft in 
speed acts like the winding of an induction motor. The 


more slowly moving machine is motored by the other, and 
the slip causing a current to flow through the damper 
windings pulls it into step. It will be seen, then, that 
these amortisseur coils may actually run the machine as a 
motor. They are, however, expensive to fit. As a sub- 
stitute grids are sometimes fitted between the poles. This 
arrangement, though not so efficient as amortisseurs, is 
considerably cheaper. In considering a single-phase gene- 
rator the field is supposed to be divided into two com- 
ponents, one going with the other against the rotating 
maguets.. The component going with the magnets has no 
effect on the damper winding owing to the slip being zero ; 
the other component gives rise to a current double the 
periodicity of the alternator. This current neutralises 
approximately half the armature reaction. Some designers 
consider armature reaction can be reduced more by 
strengthening the fields. Solid pole-piecas have a damping 
action, but nothing like so great as that exhibited by 
amortisseurs.—M. M. 


Question No. 846,—Ia certain equirrel-cage rotors the conductors 
through the core are fixed iu the slots without any insulation 
between them and the core, thus electrically connecting all the 
laminations at every slot. Explain why this does not destroy the 
effect of laminating the core, | 

Answer to No. 846 (awarded Ts. 6d.)—The working of 
induction motors depends upon eddy currents being induced 
in the rotor. A solid cylinder of iron will serve as a rotor, 
but its high resistance prevents the induced currents from 


attaining any high value. The rotor core is, therefore, 
covered with a hollow cylinder of copper, or, in later con- 
structions, has copper bars passing through slots in the 
core, which are short-circuited at the ends. The eddy 
currents induced in the iron core are not disadvantageous 
to the working of the rotor, but since currents which are 
confined to definite paths are more useful mechanically 
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than those which circulate in various paths, as in the 
sketch, it has been found better to laminate the core and 
insulate the conductors from it. The latter construction 
has very little advantage over the insulated conductors, 
since the resistance of the path along the copper bars is so 
much less than the path across the laminations, and, there- 
fore, almost the whole of the current flows in the copper 
conductors. Where cheapness of construction is of more 
account than a slight loss of efficiency, the copper rotor 
conductors are left uninsulated.—T. N. R | 


Answer to No. 846 (awarded 5s.).—"' Pom” seems to 
have a mistaken idea as to the reasons for laminating the 
cores of squirrel-cage rotors, etc. The rotor core is built 
up of laminated iron to prevent as much as possible eddy 
currents from circulating in the iron. If the rotor core 
were unlaminated so as to form a cylinder of solid iron, there 
would be heavy currents induced in it when made to rotate 
in the magnetic field, These induced eddy currents would 
be set up by the iron cutting across the magnetic flux due 
to the field. 

Fig. 1 represents the rotor under one of the stator poles, 
and shows the direction in which the eddy currents set up 
would tend to move. They always tend to move in a 
direction at right angles to the lines of force producing 
them, and while they contribute little to the torque of the 
motor the power they consume 1s given out in heat. For 
this reason the core is laminated, the plates being served 
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with a coating of varnish to insulate them from each other. 
Laminations should always be so arranged that the iron 
will be continuous with the direction of the lines of force, 
and the insulation ab right angles to the path of the eddy 
currents, Although in the case under notice the copper 
bars of the rotor are in contact with the iron, it is not 
generally considered the best method. In many cases the 
bars are placed in thin tubing of insulation. 

There are two chief reasons why the current from the 
rotor bars does not enter the core plates: (1) the insula- 
tion between the plates cffers too high a resistance to the 
current ; (2) since the specific resistance of iron is much 
greater than that of copper (the ratio of the specific resist- 
ance of copper to that of soft iron is about 1 : 6) the current 
will flow along the easiest path—that is, the copper bars. 
Thus the laminations act so as to minimise the eddy 
currents, while the copper bars serve to conduct the 
current across the surface of the rotor, where the current 
can act most advantageously to producing torque on the 
motor.—T. H. | 


[Other replies to Question No. 846 will be given in our 
next issue.—ED. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


1f thou hast knowledge, leb others light their candle ab It, 


QUESTIONS. 


855, Two 150-kw. (475 volts, 315 amperes) compound-wound gene- 
rators, coupled to Belliss and. Morcom engines running at 
0 r.p.m,, are running in parallel satisfactorily for about two 
hours with 250 amperes on each set, when suddenly an extra load 
of 100 amperes on each set is demanded, which throws out No. 1 
automatic No, 2 remaining in, This increase of load is only 
momentary, but occurs frequently during the working shift, as 
we have 10 50-h.p, hoist motors on cranes, Immediately No, 1 
has lost her load violent sparking commences at the brushes, 
which are rocked forward to deal with full load, which sparking 
ares over from positive to negative brushes, and from commutator 
to brush-holders, consequently blistering the commutator and 
brush-holders and melting the winding sweatings out of the 
commutator, Reports can be heard resembling rifle shots, and 
occur in quick succession, say three times in 10 seconds, What 
is the cause and how can it be avoided ?—0. W. A. 


854, The road under a low bridge has been lowered 19in. to suit the 
tramway company, 'and the adjacent footpath is about to be 
lowered the same amount, the length affected being 60 yards. 
A distributing main of *1, *06,'1 S. V. B, cable, in bitamen-filled 
wood trough with lin. tiles on top, is at present 12in, below 
surface of footpath. Describe step by step the process of lower- 
ing such a main 12in., the work to be done while the lowering 
of the footpath is proceeding. —Q. E. I. 

ANSWERS. 


Question No, 846,—In certain squirrel-cage rotors the conductors 
through the core are fixed in the slots without any insulation 
between them and the core, thus electrically connecting all the 
laminations at every slot. Explain why this does not destroy the 


effect of laminating the core, 

Answer io No. 846 (awarded 7s. 6d.).—The cores of 
induction motors are laminated in order to prevent circula- 
tion of eddy currents that would be more or less injurious, 
in that, while heating the iron they would do little towards 
assisting rotation. To a certain extent, owing to the bare 
conductors lying against the edges of the core discs, there 
ia opportunity for the circulation of eddy currents, but only 
in those parts of the slots or tunnels which are at right 
angles to the lines of force. Although at first sight 
bare conductors appsar to be wrong, there are several 
points which go to make their adoption in some 
cases advisable. Firstly, they are cheap; it is an 
undeniable fact that the employment of bare conductors 
considerably decreases the cost of production. Again, for 
the same C? R loss in the rotor conductors they may be 
brought nearer the surface of the rotor; this has the great 
advantage of improving the power factor. It is well known 
that in order to have a high power factor with induction 
motors the air space must be a minimum. Currents in the 
rotor core tend to flow parallel with the spindle, and have 
little tendency to flow from conductor to conductor through 
the core, instead of along the conductors to the end plates 
or connections. The voltage of the secondary currents 
induced in the rotor circuits by the primary winding of the 
stator is very low, the difference in potential bstween 
adjacent conductors is still less, and the copper winding of 
the oe offers, therefore, the path of lower resistance.— 
M. 


Answer to No, 846 (awarded 5s.) —As the slots in the 
laminations are punched out previous to the rotor being 
built up, the edges of the laminations inside the slots do 
not build up to a smooth surface, and, therefore, the con- 
ductors, in the form of smooth bars, will probably only 
make electrical contact with every fifteenth or twentieth 
lamination, or, perhaps, more. To neutralise the effect of 
laminating the core, the conduetors would have to make 
particularly good contact with each lamination, because the 
E M F. produced in each plate is of such a very small value 
that it cannot overcomes anything buta very low resistance. 
For this reason it is found necessary to only varnish each 
plate on one side, sometimes a thin sheet of tissue paper 
being inserted between every 10 plates or so. Supposing 
a conductor to be making good contact with a certain 
lamination, it is improbable that the same plate will be 
making contact with other conductors, Of course, where 
the slots are filed out, bare conductors would have a much 


better chance of destroying the effect of laminating, and 
allowing the eddy currents to circulate freely ; but in this 
case I believe the conductors would have a certain amount 
of insulation round them.—J. A. V. | 


Question No, 847,—A choking coil consisting of two exactly similar 
coils wound on the same iron core was intended to be used to reduce 
the currentin a certain circuit, At first only one coil was inserted, 
but on closing the switch it was found that the current was reduced 
too much, The second coil was, therefore, connected in parallel with 
the first, On again closing the switch, however, it was found 
that the current was the same as it was when only the one coil 
was in circuit, Explain the reason for this, N.B.—The ohmic 
resistance of the choker is negligibly small compared with its 
reactance, 

Answer to No. 847 (awarded 7s, 6d.).—The phenomenon 
described by “J. M." is perfectly normal, and the fact that 
he expected more current when another coil (wound on the 
same core) was connected in parallel with the first arises 
from a misconception on his part. | 

In the first arrangement (one coil only) we have a case 
of inductance, and neglecting ohmic resistance, and assum- 
ing à sine wave form, and constant induetanee throughout: 
the range of magnetic induction in the iron core, the follow- 
ing well-known formula holds good | 

(1) - 


H=27nLC 


where E — R.M.S. value of the volts applied to the terminals 
of the choker; n= periods per second ; L=inductance of 
the choker in henrys ; and C=R.M.S. value of the current 
in amperes, But in the second arrangement (two similar 
coils in parallel on one core) we have a combination of 
inductance and mutual inductance. 

Quoting from Prof. Hay’s '‘Alternate-Current Working,” 
p. 148: “The mutual inductance of two circuits is the 
magnetic flux through one of them due to unit current in 
the other.” As the two coils are exactly similar in every 
respect the same current will flow through each ; call this 
current C, Consider the back E.M.F.’s. These are 
2 m n L C, due to the inductance of the coil, and 2 r n M C, 
due to the mutual inductance, or the E.M.F. caused in one 
coll by the variation in the current in the other. From 
this we have the equation, dE 


E-2«nLOC,r2-7nMC, 


where M = mutual inductance in henrys. If there is no 
leakage of magnetic lines between the two coils, it follows 
at once from the definition of inductance and mutual 
inductance that M =L, 


^ E-4-nLC, 
But H=22nLC from first equation. | 
^, C=2C,, | 


From this we see that the choking effect is the sam 
whether we have one coil or two similar coils in parallel, 
provided they are wound on the same core.—J. P. | 


Answer to No. 847 (awarded 7s. 6d.).—The apparently 
contradictory result obtained when the choking coils are 
connected in parallel is due to mutual induction. If the 
coils were independent of each other—that is, were so 
placed that the magnetic field of the one had no influence 
on the windings of the other—they would follow the 
ordinary rule with regard to parallel circuits. Following 
the question, we will suppose the ohmic resistance of the 
coils so small that it may be neglected, and take each coil 
to have an inductance of L henrys. If there were no 
mutual induction between the coils, the current flowing 
would be obtained as follows : 

Let E- impressed E.M.F. ; 

C, =current with one coil; | 
C, - current with two coils in parallel. 


Then Oel 
gp, E Ex2L 2E 
? LxL^ LP L' 
L+L 


Bat owing to mutual induction the result is entirely 
different, If there ig no magnetic leakage, all they lines 
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due to one coil will pass through the windings of the 
other; this mutual induction sets up an EM.F. which 
tends to neutralise the inducing force to which it owes its 
being. With no leakage this mutual induction would be 
equal to the self-induction ; consequently the result would 
be that the impedance of each coil would be doubled. 
Under these conditions the impedance of the circuit will 
be the same whether one coll is used or the two connected 
in parallel ; there will be the same current in each case. 
By combining circuits, such as the primary and secondary 
windings of a transformer, we are enabled to determine 
the magnetic leakage. It would appear from the data 
given in the question that there is practically no magnetic 
leakege. The mutual induction of the coils is such that 
when joined up in parallel the combined impedance is a 
mean proportional, geometric mean the two inductances. 


Combined impedance = JL x L= ,/L?=L_—M. M. 


Answer to No. 847 (awarded 5s).—lt is a mistake to 
think that connecting two similar sets of turns on the same 
core in parallel will reduce the reactance. To have this 
latter effect it would be necessary for the two sets to be 
wound on different cores. It may be simply explained 
thus: Reactance is dependent on back E.M.F., e, induced 
la coils, and 

e xTM ~, 


where T=turns in series, M = flux linked with turns, and 
~ = frequency, 

In case (1), with only one set of turns in circuit, am pere- 
turns=o T. In case (2), with two sets of coils in parallel 
In circuit, ampere-turns — 3 (cc T) +4 (« T) « « T, since the 
eurrent would divide equally between the two paths. 
Hence M is the same in second case as it was in first 
case, and T and - are unchanged, since M varies as 
ampere-turns (negl) Therefore, the back E M.F, e, is 
equal in both sets of turns, and is unchanged from what 
it was in case (1). "Therefore, the reactance is unaltered. 

When "J. M.” put the two coils in parallel it had the 
same effect as if he, baving some secondary cells acting 
against a “continuous-current voltage,” put an equal 
number of similar cella in parallel with them. This would 
only reduce the ohmic resistance of the path through the 
cells, but would not reduce the back E M.F.—J.R. S. 


Answer to No. 847 (awarded 5s.).—Sinee the two coils are - 
wound on the same core, the flux produced by the current 
in one must of necessity pass through the other, and con- 
sequently we get the effect of mutual induction between 
the two coils coming in. If, as is the case with “J, M/s" 
arrangement, the two coils are connected so that the fluxes 
due to each coil tend to circulate round the core in the 
same direction, we get twice the flux in the core with a 
certain current in each coil as we should get with the same 
current in one coil alone. 

In case (1) the voltage across the terminals of the coil 
has simply to neutralise the back E.M.F. due to self- 
induction, since the ohmic resistance is negligible. If I is 
the value of the current, the voltage across the terminals 
will be L o I, where L=inductance of coll and o=2 7x 
frequency. Now, in case (2), since the coils are exactly 
similar, the current will be the same in each as they are in 
parallel. Let the current in each be A. The voltage 
across the terminals of each has to neutralise the back 
E.M.F., compounded of that due to self-induction and that 
due to mutual induction. 

If there is no leakage, the voltage induced in coil (1) due 
to the current in coil (2) will bs L o A, since the flux 
through (1) due to (2) is exactly equal to that due to (1). 
This will be in phase with the back E.M.F. due to self- 
induction, and so the voltage across the choker=L w A 
(due i e a w A (due to mutual induction) 
x 2 l0 A, 

Since the rest of the circuit is unaltered, the current in 
the main current will be unaltered if the voltage across the 
choking coil terminals is unaltered ; or, what amounts to 
the same thing, if we can show that, assuming the volts 
across the choker to be unaltered, the main cireult current 
in case (2) equals that in case (1), the above explanation will 
be proved to apply for the case stated. With this assump- 
tion L o I must equal 2 L œ A—ie, I=2 A. Bat since 
the two coils are similar and are in parallel the main 


circuit current in case (2) ^ 2 A—i.e. = [—i e, = main current 

in case (1). | | 

It might be added that had “J. M." connected up the 
second coil in the opposite way to what he did, the effect 
of mutual induction would have opposed that due to self- 
induction, and as a result there would be no resultant flux 
in the core, and so the current (neglecting the resistance of 
the choker) would be the same as if the choker were not 
inserted.—H. R. 

Question No, 848.—7,500 volts, three-phase, 25 ~~, are transformed 
down to 395 by three 200-kw. s‘ngle-phase transformers. 
The secondaries are brought out to a rotary converter with six 
slip-rings, Converter will give 1,000 amperes at 600 volts on 
direct-current side, If one transformer fails, js it possible to 
run on the other two (temporarily)? If so, please state the 
effect on voltage andeurrent. 

Answer to No. 848 (awarded 10s.) —It is not stated in 
the question the manner in which the transformers between 
the high-tension mains and the rotary slip-rings are con- 
nected. However, ‘since transformers to be used in con- 
janction with rotary converters are always connected in 


3 Phase AT Mains 


6 Phase 
LZ. Mams 


TAA 


delta form, and in this case the ratio of collector ring 
voltage to commutator voltage approximates ‘612 


(ratio us = '65) the transformers, A, B, and C 
(Fig 1), for ordinary working conditions should be con- 
nected with their high-tension coils in delta and their low- 


tension coils, a, b, and c (which are each in two equal 
sections) in double delta. In this arrangement the low- 


a2 22 
ad LV 
4/4 8 8 
To Rotary Sip Kings 70 Rotary Slip kings 
Fic. 2. Fig. 3, 


tension coils a, b, and c, are connected together in 


delta, and the low-tension coils œ, 5, and c, are 


also connected in delta bat in the reverse direction. 


This will be more clearly seen by reference to the 


diagrammatical representation (Fig. 2) of the connections 
in Fig 1. The outside triangle shows ds b, c, connected, 
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in delta, and the inside triangle the coils a,, 0,, c, connected 
in delta but in the reverse order to the former. Sappose the 
transformer C burns out and is disconnected from the 
remaining two, A and B; then, without altering the high- 
tension or low-tension leads, we have an arrangement as 
shown by Fig 3. The high-tension coils of A and B are 
in series and across the three-phase mains ; the low-tension 
colla a, and b, are in series. Similarly the coils a, 5,; and 
we still obtain six-phase current as in the former case with 
three transformers, only the voltage will be slightly out of 
balance. Across the leads numbered 5 — 8 and 2 — 5 we have 
the impedance of the two secondary low-tension coils, a, by, 
and a, 6, respectively ; hence the voltage across ó —8 and 
2—5 will be less than the volts across any other phase 
by the amount of the sum the Impedance drop in a, b. 
and a, b, respectively. However, this will not be sufficient 
to affect the running of the rotary from the two trans- 
formers A and B With regard to the difference in the 
current, each transformer will have to take an equal share 
of the load from the transformer which has burnt out; 
that is to say, when the rotary is running under full load 
each transformer A and B will be overloaded 50 per cent 
This would not injure them for a temporary run, if their 
design is correct for temperature rise.—H. R. G. 


Answer to No. 848 (awarded 5s.).— Whether it is 
possible to run on two transformers, in the case of one 
failing, or not, depends entirely on how the three single- 
phase transformers are coupled together. The primary and 
secondary windings may be connected in either mesh or 
star fashion. Now if, for instance, a high-pressure winding 
HIGH 
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Fia. 1.—Connections of Single-Phase Transformers—Mesh Connection. 


burns out, or a breakdown occurs for any other reason, 
then the mesh connection is superior to the star connection, 
as the two remaining transformers will continue to supply 
three-phase current, as may be seen from Diagram I. 

Of course, the arrangement will be unsymmetrical 
with a large pressure drop, but the supply will be uniater- 
rupted. Should the load be fairly light, the two trans- 
formers may be able to carry the overload without 
dangerous overheating. A load consisting of three-phase 
motors would tend to balance the phases, and make the 
arrangement symmetrical, owing to the reactions of these 
motors, By referring to Diagram IL, it is evident that by 
connecting the three transformers in star fashion any 
failure of any single winding would result in a single-phase 
current only being delivered from the secondaries. 
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Fig. 2,.—Conneotions of Single-Phase Transformers—Star Connection. 


If the load consisted of motors, the two phases not 
being supplied by the transformers would be supplied by 
the bask E.M Fs of the motors, which would most pro- 
bably be insufficient to enable the motors to carry their 
rated load. Since the transformers in the above question 
supply current to a rotary converter, the mesh connections 


should be used on both sides of the transformers for the 
above reasons. In fact, for most classes of heavy work 
this method of connection is the better. With the star 
connection the risk of breakdown is somewhat minimised, 
as the pressure per winding is only 58'4 per cent. of the 
line pressure, whereas in the mesh connection the windings 
are, of course, connected directly to the line, and the 
pressure per winding is equal to the line pressure. On the 
other hand, as the current per winding in the latter case is 
only 58 per cent. of the line current, the secondaries are 
cheaper to wind.— J, M. G. REES, 

Question No, 849.— What advantage, if any, has the series-wound 
moror over the shunt maschine for d ivirg induced-draught fans 
for central-station boilers? Also state best method of specd 
control above and below normal. 

Answer to No. 849 (awarded 10s),—A  series-wound 
motor should only be used on a fan or blower when it is 
required to always maintain a constant wind pressure ard 
a maximum volume of air. For instance, blowers used for 
smithy fires, tilting hammer and forge furnaces, fame 
extracting, and some ventilating fans should be equipped 
with series-wound motors. When a fan or tlower is con- 
nected to a series-wound motor, the fan automatically 
governs the speed, which, of course, entirely depends on 
the size of the fan blades. The larger the blades attached 
to the series-wound motor of given size, the slower will be 
its speed and the greater the load. This is quite easily 
understood when considering the characteristics of the 
series-wound motor, which exerts maximum torque when 
its speed is least, and when the torque is least its speed 
may reach a dangerous point. | 

It is a fact that when a blower or fan driven by a series- 
wound motor is provided with a damper at either the 
outlet or inlet end, and is suddenly or permanently closed, 
the load will only fall a very little. I was testing a fan of 
this description a short time ago. The series-wound motor 
attained a permanent speed of 1,000 rp.m., and took 
17 amperes at 460 volts, and when closing the damper 
entirely the current only dropped to 15 amperes. If the 
average current is taken at 16 amperes, the consumption is 
7'3 Board of Trade units per hour, whether doing useful 
work or not. For the purpose the fan was used for—that is, 
constant wind pressure and maximum volume of air— 
it was economical to use a series motor. In com- 
parison with a shunt-wound motor used for a purpose 
requiring a variable pressure and volume this would be 
an extravagant method of driving.  Supposing a series 
motor and fan was used for induced draught for boilers 
where from 11lin. to bin. or more of draught are required, 
very frequently in central-station work, a regulating 
resistance would be required inthe armature and field 
circuit to obtain the required variation of pressure. This 
again would be a wasteful method, as some of the current 
is dissipated in the resistance to reduce the speed. I may 
add that there is no difference in the type of fan used for 
induced draught— so-called blower can be used for the 
job; it is only a question of making the connections to the 
inlet and outlet suitable for the particular purpose. If 
the fire on the grate bars of the boiler is fairly thick—or, 
in fact, an ordinary fire will have a dampering effect on the 
fan—but little difference will be found in the redaction of 
load with the use of a series motor. 

Now with the shunt-wound motor things are different. 
This motor, as is well known, runs at fairly constant speed 
at all loads. If a fan is attached to this type of motor, 
and either end is dampered off, the load immediately falls 
off. There are tests of a Sturtevant blower with 12in. 
outlet and inlet, 3ft. blades, running at 1,900 r p m., and 
gave llin. of water. Outlet damper wide open: 25 
amperes at 460 volts, speed 1885 r p.m. Oatlet damper 
closed: six amperes at 460 volts, speed 1,900 r.p m. 
If the shunt-wound motor is used for the boiler fan, 
drawing air from the combustion chamber, the fire on the 
grate bars will govern the load on the motor or act as a 
variable damper, and also will tbe vents in the fire-doors 
and the doors to the ashpits With a thick fire on the - 
grate, and vents and doors closed, the load on the motor 
will be light, and heavy with light fire and open doors. 
This method of regulating the draught might be sufficient 
for ordinary purposes, but shunv regulation would he a 
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great advantage, especially if it was necessary to force the 
boiler for a short period. Without making any approxi- 


mate calculation of consumption, the flexible method of 
control of draught (which means economical running of 


the motor) and ‘shunt regulation if desired, the shunt- 
wound motor will be the best for this purpose. With the 
new type of interpolar motor, regulation on the field is 
obtainable as high as 5 to 1 and more without sparking 
or moving of brushes.—_JNO Wm. WARR. 


Answer to No. 849 (awarded 7s. 6d.).—As to whether a 
shunt or series wound motor is preferable for use for driving 
boiler forced draught is a matter of some diversity of 
opinion. Some fanmakers call for serles-wound machines 
and others for shunt. The writer’s experience in this con- 
nection leads him to consider that series-wound motors are 
certainly preferable on the whole. The type of stoking of 
the furnace in connection with which a forced-draught fan 
is used has, however, considerable bearing on the matter. 
The writer considers that series-wound moters are preferable 
for the following reasons, | 

Hand-Stoked Furnaces.—The load on the fan motor with 
hand stoking will vary considerably on account of the 
furnace doors being eontinually opened and shut, the draught 
of the fan being consequently baffied and released. This 
change of load on the motor will often vary from full load 
down to about one quarter load at least once a minute. 
A. serles-wound motor is better able to withstand these 
large fluctuations without sparking than is a shunt-wound 
machine. Farther, it picks up the load more quickly when 
the furnace door is closed due to the high speed at which 
it has been running when the furnace door was open, and 
the load light as a consequence. A shunt-wound motor 
running at practically constant speed throughout does not 
pick up the load so quickly, and does not bear heavy fluctua- 
tions of current without sparking as well as will a series- 
wound machine. The atmosphere in which motors of this 
description have to work is usually at a very high tempera- 
ture, due to heat from the furnace transmitted through the 
fan (the fan casing usually being at such a high temperature 
that it is impossible to bear the hand upon it), and the 
motor being in most cases direct connected to the fan is 
consequently subject to considerable external heat. With 
a series-wound motor the internal heating of the machine 
is slightly less for a given size and output than is the case 
with a shunt-wound machine when the load is intermittent 
on account of C? R watts of the field varying with the load, 
whereas with a shunt-wound machine these will be an even 
quantity irrespective of load. | 

As regards regulation of speed, the best way to obtain 
this with a series-wound motor is by means of a resistance 
in series with the armature circuit and an ordinary tram- 
way type controller. It may be objected that this is a 
somewhat Inefficient method, but it should bs taken into 
consideration that the fan is unlikely either to run 
frequently or for very long periods with any considerable 
amount of resistance in circuit. The first cost of the motor 
will be less than if the increase In speed were obtained by 
shunting some of the field current, on account of the fact 
that were this method adopted it would probably ba neces- 
sary to instal a somewhat larger machine to withstand the 
heavy load with a weak field, it being borne in mind that 
the power absorbed by the fan increases approximately as 
the cube of the speed. A very large shunting resistance 
in comparison to the s'za of the motor would be required, 
due to the load increasing so much with the speed, the field 
current eonsequently increasing considerably when it is 
required to be reduced. | 

la the event of & shunt-wound motor being utilised to 
drive the fan, speed regulation may be obtained in the same 
way às already suggested—namely, by resistance in series 
with the armature circuit, and a tramway ty pe controller. 
With shunt-wound machines it is, however, more usual to 
utilise a field rheostat, causing the motor to run normally 
on a weak field, and reduced speed being obtained by 
cutting out the resistance—this 1s on account of the 
increased efficiency of this arrangement, In order to obtain 
satisfactory operation when using a shunt motor, it would 
be necessary to use a larger machine than would be required 
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under other circumstances, so as to enable it to withstand a 
heavy load on a weak field, more especially if the load is 
continually varying, as it is with hand-stoked furnaces. 
Mechanically-Stoked Furnaces.—As with these furnaces it 
is only necessary to open the furnace doors at compara- 
tively long intervals, the load: on the motor will not vary 
appreeiably, consequently the objeetions raised to shunt- 
wound machines on this account will not hold good in this 
instance, the only objection to shunt-wound motors now 
being on account of their having to run normally with full 
load on a weak field. This objection, of course, is 
obviated if a tramway type controller and series resistance 
be used, in which case, however, there is no gain over à 
series-wound motor. In fact, it may be said that as regards 
mechanically-stoked furnaces, there is little to choose 
between the two, the serles-wound motor being slightly 
cheaper in first cost and a shunt-wound motor slightly 
more economical as regards running, other details such 
as power and speed variation being equal. As a 
matter of fact, in actual practica the choice of 
winding to be used is generally left with the 
fanmaker or consulting engineer, who appears to specify 
whichever type he is in favour of, some appearing to be 
biassed in one direction and some in the other. The writer 
is personally acquainted with an instance in which the 
fanmakers were determined to have a shunt-wound motor 
to replace one that had already proved unsuited to the 
work, although there were series motors working under 
exactly similar conditions and giving great satisfaction to 
the users, who stated that they preferred machines of this 
In this instance the furnaces were hand stoked. 
In the foregoing it has been assumed that the fan runs 


normally at its highest speed, as this is the most usual 
condition. 


being the normal, and the furnaces mechanically stoked, a 


In the case, however, of an intermediate speed 


shunt motor is preferable as being the most economical in 


use, as a series machine under the conditions would be 
running practically continuously with resistance in the 
armature circuit, entailing a heavy loss and an expensive 
resistance.—h. 


Answer to No 849 (awarded 5s.).—In the first place, it is 
evident that a heavy starting torque is not necessary, 80 
that so far as starting is concerned a series motor is not 
necessary. On the other hand, a series motor will not 
overload itself with varying air pressure caused by opening 
and closing dampers, and in this respect it scores over the 
shunt motor. 

The next point to be considered is speed regulation. It 
is well known that an indaced-draught fan should be 
capable of being driven at speeds varying over a very wide 
range, in order to deal with different loads and qualities of 
coal We, therefore, have to decide the most suit- 
able motor for variable speeds, and at the same time 
the most economical, as it should be remembered that 
motors employed for this purpose often have to run for 
long parlods at low speeds, and, therefore, any system that 
involves the loss of series resistances should not be adopted 
while other means are at hand. A series motor may be 
made to increase its speed by shunting the field winding, 
or to decrease by reducing the potential difference at its 
terminals by inserting resistance in the main circuit, but 
these methods are unsatisfactory by reason of being 
uneconomical and clumsy. 

A shunt motor, on the other hand, lends itself to wide 
speed regulation, as in the case of a good motor as much 
as 40 per cent. variation can be obtained on the shunt 
resistance alone. Further, as nearly all direct-current 
stations are run on the three-wire system, there are always 
two voltages available. Suppose the voltage between the 
outers is 500, then the motor may be run at that pressure 
and a 40 per cent. variation obtained of the shunt resist- 
ance, while for very low speeds the field may be connected 
across the 500 and the armature fed from one side only, 
receiving 250 volts. I have known shunt motors to be 
used in this manner, and have glven very satisfactory 
results, but perhaps in special cases where the motor is 
subject to large overloads, due to reduced air pressure, a 
series motor would be necessary.—E., AUSTIN. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


if thou hast knowledge, let others light their candle ab It, 


QUESTIONS. 

855, Describe some simple but accurate method of testing the calorific 
quality of coal. Also give a description of the necessary apparatus 
(home-made) suitable for such tests, —H, B 

ANSWERS. 

Question No. 849,— What advantage if any, has the series-wound 

. Motor over the shunt machine for driving induced-draught fans 
for central-station boilers? Also state best method of speed 
control below and over normal, 


Answer to No. 849 (awarded 7s, 6d.).—There are several 
advantages possessed by a series-wound motor when 
employed for the purpose specified in the question, perhaps 
the foremost of these being the facility with which a series 
motor can be run at varying speed. Although, generally, 
when driving a fan for induced draught the primary 
requirement is that the motor shall be able to run con- 
tinuously at high speed, there are occasions when a reduc- 
tion is wanted in the quantity of blast, or a sudden spurt 
is necessary to keep up the supply. A common arrange- 
ment for mechanical draught is to have a large common 
duct into which air is forced by the fan; from this 
duct air is supplied to the several fires as required 
by means of regulating dampers under the control of 


the stoker. It may happen that an abnormal demand 
may cause a considerable fall of pressure in the common 
rrt BH E te al 
» Vas fan i 
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duet. In the case of à shunt-wound motor driving the fan, 
its regular speed would mean some time in regaining the 
average pressure; while a series-wound motor, owing to the 
reduction in load, rapidly increases its speed, and thus 
the more quickly recovers the lost pressure The volume 
of air supplied by a fan per revolution being approximately 
constant, it will be seen that this property of the series 
motor is a distinct advantage. Regulation is easier with 
series than with shunt motors. Under such conditions 
sparking is often troublesome with the shunt-wound 
machine, 

With regard to the best method of speed control, this is 
a point on which volumes have been written and innumerable 
patents been invented. The simplest method of control 
would be to have a relief valve fixed in the common duct, 
this being loaded so that air could escape by a by-pass 
on reaching a prearranged pressure. The series motor 
would then never be overloaded, and its tendency to high 
speed when large quantities of air were passing through 
the fire-grates would be advantageous, Under some con- 
ditions of working such an arrangement might be quite as 
economical as cutting resistance in and out of the motor 
circuit. If such resistance is deemed advisable, the control 
should be performed by the steam pressure. Generally 
when the steam pressure is low we require more draught, and 
vice versá. E 

Fig. 1 is à diagrammatic sketch of à method of automatic 
control. P is a steamtight piston, at the back of which 
acts the steam pressure, shown by arrow; D is a small 
drain pipe. By means of the nuts, N, the spring 
can be adjusted as required ; the gland to be packed an 
easy fit, As shown motor is running direct on supply 


mains; if pressure of steam rises above the normal, the 
piston is forced back against the helical spring, lever, L, 
turns round fulcrum, F, resistance is cut in, and speed of 
motor is reduced. As the series motor is coupled to a fan, 
there is not much danger of it attaining an excessive epeed. 
Although some advantages have been stated in favour of 
the series motor, the writer would certainly prefer a shunt- 
wound motor for the purpose.—M. M. 


Answer to No. 849 (awarded 5s.).—There is à great deal 
to be sald in favour of the serles-wound motor in many 
cases on account of its excellent starting torque, but for the 
purpose of driving induced-draught fans a great deal cannot : 
be said in its favour. As no heavy starting torque is 
required, shunt-wound machines are equally well suited, 
and possess all the advantages of an economical speed 
regulation upwards from normal. The load on the motor 
is a variable one, and alters whenever the flue dampers are 
opened and closed. As is well known, the speed of the 
series-wound moter depends directly on the load, and the 
current in the field winding—that is to say, when the 
machine is required to exert less torque the speed increases 
and decreases with a heavy load, then, when the “ peak ” of 
the station load has passed, and the boilers start to “ blow 
off,” the flue dampers are immediately closed or partially 
closed. This action removes part of the load from the 
motor, consequently it Increases its speed just when it is 
not required. Of course, this increase cannot reach a 
dangerous degree, as the current absorbed would increase 
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abnormally for a slight increase of speed, bearing in mind 
the fact that the power required to drive the fan increases 
approximately as the cube of the speed. The desired speed 
regulation seldom exceeds 30 or 40 per cent. above and 
below normal, and can be obtained by ohmic resistance in 
the armature circuit, together with a suitable resistance 
placed in paraliel with the field winding, so shunting part 
of the main current through another path (Fig. 1). 

The accompanying sketch shows the connections for a 
starter and controller suitable for a series-wound motor. 
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Let C = total armature current; QC! = field current at 
maximum speed; C?-shunted current; E,- field resist- 
ance; R! = regulating resistance above normal; and R = joint 
resistance of field and regulating resistance in parallel.: 
C zC-C. icon 
C: x Ry 
dg e. | 2 
AE R+ By, 
Lost volts=C x R; lost watts = C? x R. 

Take, for instance, a fan requiring 25 b.h.p. at a normal 
speed of 300 r.p.m, the current being 50 amperes on a 
400-volt circuit. An increase of 30 per cent. would equal 
300 x 1'3 = 390, rpm. and we will{aseame that the field- 
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magnet resistance R,-'5 ohm. If the motor actually 
absorbed 25 h.p. at 500 r. p.m. at 390 r.p.m. it would 
require e3) x 25 h.p. = 55 h.p, or, say, 110 amperes, 
The required field current at maximum speed C! = say, 
40 amperes, thon 

C? = 110 - 40 — 70 amperes. 


R = BUN, "50 = ‘286 ohm. R = 0 X '286 
70 '5 + *286 
Lost volts = 110 x ‘182 = 20 volts. 


= "182 ohm, 


C = - — 10 amperes. 

This resistance, R!, is the minimum required to bring 
the motor up to speed, and should be proportioned to carry 
70 amperes, extra resistance connected to regulating steps 
being provided for gradually increasing the speed. 

The writer would prefer the shunt-wound machine for 
this work on aecount of the variable load, but for constant 
load at constant speed, such as driving ventilating fans of 
the same pattern, the serles-wound machine answers the 
purpose equally well. It is also well suited for driving 
small propeller-type fans where the load is always constant, 
and in many cases does away with a starting resistance. 
The figures used in the above example serve only to show 
the method of calculation.—P. DEAN, 


Answer to No. 849 (awarded 5s.).—In connection with 
the running and working of induced-draught fans in central 
stations of the ordinary commercial type, since the load on 
the generators varies from time to time during even one 
day, it is obvious that the actual load, apparently, but not 
really, insignificant, on the afore-mentioned fans will also 
vary, this variation being almost synchronous with that of 
the load on the station. Bot though these changes do 
necessarily take place, yet, at any one load on the fan, 
constant speed is a sine quá non if efficient and economical 
running is to obtain. Hence the answer to the above 
question resolves itself into a discussion of the relative 
merits of shunt-wound and series-wound motors so far as 
the satisfaction of these conditions is concerned. In 
the first place, shunt-wound motors, compared with those 
of the series-wound type, are heavy in construction and 
detail, and hence are more costly than the latter to build, 
assuming that the load, voltage, speed, etc., are constant 
quantities in each case. Here, then, the series motor gains 
a distinct advantage over the shunt machine, an advantage 
which in this case it is well worth the time and trouble to 
consider, and that not perfunctorily. Again, the shunt 
machine is par excellence a constant-speed machine, whilst 
the series machine can be more readily adapted to con- 
ditions wherein changes of speed are essential, This being 
the case in this instance, if the querist is hesitating in 
his selection, the writer would advise him to adopt the 
series-wound motor, as this is more applicable on account 
of greater suitability, as mentioned above, than the other 
machine, - 

There are several ways of controlling the motor for 
speeds which are above and for speeds which are below 
the normal. In this connection it is assumed that the 
question refers to the speed control of the series motor, 
and not to the speed control of the shunt type, as the 
two cases are not analogous, and, therefore, require different 
treatment. The general principle which governs practically 
all the practical methods which can be adopted is that of 
altering the magnitude of the magnetic flux in which the 
armature is revolving, and whose line it cuts. This means 
that the excitation must be altered, and this is increased if 
a reduction In speed is required, whilst it is decreased if an 
Increase of speed is the required thing: This alteration in 
the excitation can be effected in either of the three following 
ways :. (a) by varying the number of turns of wire on the 
field magnets, allowing the current to remain practically 
constant; (b) by adjusting the circuit so as to alter the 
magnitude of the current, whilst the number of turns is 
unaffected ; (c) by changing both the number of turns and 
the strength of the current. 

In Fig. 1 is shown an arrangement which is applicabla in 
the case of a motor which may have yet to be designed, its 


C3 = a = 70 amperes. 


adoption in the case of any present working motor affecting, 


obviously, the conditions under which the motor was 
originally designed to work; its use might, however, be 
attended with a moderate degree of success, In the 
arrangement the field-magnet coils are shunted by a 
variable resistance, one terminal of the field-magnet coils 
being connected to one terminal of the resistance, whilst. 
the other terminal is connected to the stud, S. The arm is 
shown dotted in its central position—that is, the position 
of normal speed. By cutting resistance out the current 
through the field-magnet coils is reduced, and, consequently, 
the speed is raised above its normal value. The reverse 
takes place when more resistance is put in in parallel with 
the field-magnet coils. It will be seen, however, that the 
introduction of the least amount of resistance will affect 
the current flowing through the field-magnet coils, and 
hence affect the speed of the motor. 
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Another method is that of taking tappings from the 
coils on the cores and connecting them to a series of studs 
over which an arm is capable of sliding, as in the above 
case, and so admit of cutting coils out of circuit or of 
putting them in, according to the needs. The simplest 
plan, however, appears to be the insertion of resistance in 
the main circuit, so as to reduce the magnitude of the 
current. If this method be adopted, the best plan 1s to 
obtain a motor whose rated normal speed is a little lower 
than the normal speed which is required. Then the 
inclusion of a variable resistance in the circuit will enable 
the engineer to bring the speed of the motor to the normal 
required speed.— BETA. 


Answer to No. 849 (awarded 55.).—Series motors have very 
little, if any, advantage over shunt motors—at any rate, 
for small plants, where the fans are not heavy, and no great 
torque is required at starting up. For speed control below 
the normal there is not much to choose, both being equally 
wasteful, while for small plants the shunt motor is more 
economical for speeds above the normal. For large fans 
the series motor might be preferred, owing to its higher 
starting torque. With series motors, however, it should be 
remembered that the speed varies as the load, and, there- 
fore, unless the dampers are kept in the same position, the 
speed will tend to vary, being least when it is most 
required. 

Two methods of control are shown. In Fig. 1 resistance 
is kept in the armature circuit for speeds below the normal, 
and for speeds above part of the current is diverted from 
the series coils, thus weakening the field and increasing the 
speed. In Fig. 1, stops from « to b are the starting and 
below normal speed positions, stops b to ¢ being for speeds - 
above the normal. In Fig. 2 the control is effected below 
the normal by laserting resistance in the main circuit and 
above the normal by varying the number of turns on the 
field coils. In Fig. 1 a b are the positions for starting and 
below normal, ġ ¢ being the positiong above normal It ia 
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obvious that this method could be further extended by 
having more turns on the field than are required at normal 
speed, and cutting these out to bring the speed up to the 

normal, and again cutting more out for speeds above the 
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normal, a resistance only being used at starting. With 
this method the greatest economy of control is obtained, 
since there is no resistance in cireult during running, and, 
therefore, no dead loss, and when the fans are required to 


OF TOO 
Q 


Fic. 2. 


run continuously at other than the normal speed, this dead 

loss due to resistance becomes a fairly large proportion of 

the total power supplied.—E. V. CATON. 

Question No. 850.—Explain the action of the motors to be used on 
the London-Brighton local electrification ( Winter-Eichberg) and 
those used on the Brighton tramways (Westinghouse), Oompare 
the two motors with a standard direct-current traction motor as 
regards speed, regulation, and efficiency, 

Best Answer to No. 850 (awarded 10s.).—The principle of 
the ** Winter-Eichberg" motor which is to be used on the 
electrified portion of the London, Brighton, and South 
Coast Railway was fally described in a recent number of 
the Electrical Engineer, and is as shown in Fig. 1. It is 
practically identical to a single-phase series motor, except 
that it has another set of brushes intermediate between the 
first set, and shorted together by means of a short length 
of flexible conductor (and in this way is similar to the 
repulsion motor). Now, in addition to the field set up by 
the field windings, F, another field, 0, is produced by the 
short-circuited brushes, and differs in phase by a quarter of 
a period, and at synchronous speed is about as strong as F 
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This means that when the motor is at about synchronous 
speed a perfect rotating field is set up, which falls off as the 
speed rises above or falls below synchronism. Although the 
armature may be connected in series with the field winding 
-and mains as shown in Fig. 1, it is not usual to do so in 


practice, but to supply the armature current either by 


means of an auto-transformer (see Fig 2) for low voltages 
or, when it is desired to use a bigh E.M F. directly on the. 
field windings, by means of an ordinary transformer in 
series with the field windings (see F'g 3). tappings being 
taken off the low-voltage side for regulation purposes. 
Another method i& to supply both the armature and field 
from a transformer, and thus do away with the disadvantage 
of having any high voltage on tbe motor (see Fig 4), while | 
full advantage may be taken of the high line voltage. In 
this case tappings are taken off the low-voltage side for | 


regulation purposes. The last method is that which is 
proposed to be used on the L B. and SC. Railway, and a 
similar method of control such as has been used with 
success on the Continent, is shown in Fig, Current 
is supplied to the overhead trolley line at a pressure of 
6,000 volts, and ia led into the car through the high-tension 
switch at this pressure, where it is transformed down to a 
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lower voltage by means of a main transformer, as shown, 
passing through the primary and returning along the rails. 
There are four motors per car, the field being all connected 
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in parallel, the armature being connected in pairs of two 
in series, the two pairs being supplied with current from 
the auto-transformers. With this method no high-tension 
currents have to be broken in controlling the motors, and. 
no part of the motors themselves are at a dangerously 
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high potential, thus minimising to a great extent any 
liability of the insulation breakiog down owing to oll and 
dirt, etc. | 

This type of motor has to a large extent similar charac- 
teristics to the direct-current series motor, having a good 
torque at starting and very nearly as high an efficiency, 
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They also have the advantage over the ordinary series 
alternating-current motor of having a much higher power 
factor at starting and on light loads, and also in the event 
of a field coil burning out they will continue to run. 
Although not quite so efficient as the direct-current series 
motor, they have the advantage for main-line traffic of 
being able to take the current direct from the line, instead 
of through the intervention of sub-stations and rotary 
converters, etc, which to a large extent makes up for their 
lower efficiency. The motors used on the Brighton tram- 
ways are the British Westinghouse standard direct- 
current series motors, having four poles and being 35-h p., 
two motors being used per car, and do not in any way 
differ from modern practice in direct-current tramway 
motors. They are operated on the series-parallel system 
of control, and the current is supplied at a pressure of 
500 volts. i E 

If more detailed information is required, it may be found 
in the recent back numbers of the Hlecirical Engineer and the 
other technical papers, also in the papers on the '' Single- 
Phase Commutator Motor" read before the Institution by 
Mr. Creedy (vols. 34 and 35) —E V. CATON. 


Answer to No. 850 (awarded 7s 6d ).—I am under the 
Impression that the writer of this question has been misled 
with regard to the system to be adopted for the London and 
Brighton electrification and that adopted on the Brighton 
tramways. The motors used on the Brighton tramways are 
the usual standard direct-current traction type; some are 
Westinghouse Company’s make, and others are Witting 
Bros.’ and Diek-Kerr. It was published that the Westing- 
house Company were going to equip the London, Brighton, 
and South Coast Railway with their system of single- 
phase traction, but now it is going to be equipped with the 
Winter-Hichberg single-phase traction system. The motors 
used on the Brighton tramways are not different to 
those used on the many tramways in the kingdom. Each 
ear is provided with two series-wound direct-current motors 
of the traction type, which are connected in such a manner 
that both motors are first run in series with a resistance, 
which is gradually cut out of circuit, and the two motors 
finally run in parallel. Fall particulars of the connections 
and the construction of motors and controllers can be 
obtained from any text-book. 

For local tramways it is decided that the continuous- 
current system with the type of motor mentioned above is 
the best both from a financial and other points of view, 
considering the precautions that have to be taken in public 
roads, and also the restrictions with which the Board of 
Trade saddle the undertakings. The Winter-Eichberg 
motors are single-phase alternating-current ones, and are 
not intended for use on local tramways, but are for 
use on urban, suburban, interurban, and main line traffic, 
where speeds up to 50 miles per hour or more are required 
It is also admitted that for city work, where traffic is very 
congested, short rune, and consequently frequent starts, 
together with high speed, the single-phase system is the 
best. This will be better understood when considering 
that single-phase alternating current can be taken from the 
line at 2,000 or more volts and supplied direct to the car. 
As commutation is unnecessary with alternating current, 
troubles in this direction, especially with rotary converters, 
will be reduced. The third rail is replaced by the over- 
head wire, and thus sweeps away the great difficulty which 
has stood in the way of the electrification of steam railways, 
which is a great source of danger on intricate suburban 
networks and long main lines to men working on the 
permanent way. In addition to these, heavy currents and 
large voltage drop are reduced, also the pressure can be 
generated at one generating station at a higher pressure 
than the line pressure, and can be transformed down by 
static transformers at sub-stations to the required line 
pressure. If alternating current is used for continuous- 
current traction at, say, 650 volts, it is necessary to have 
sub-stationa and rotary converters, or motor-generators, 
whieh require attendants to look after them, and sometimes 
the plant is alternately running idle for long intervals and 
loaded for short periods only. With the single-phase system 
sub-station attendants would not be required on account of 


using the statis transformer, also, owing to the high | 


pressure, conductors would be reduced. - 
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The Winter-Eichberg motor is a single-phase alternating- 
current motor of the repulsion-series type—that is, partly 
series and partly repulsion. The stator of this motor is 
similar in construction to the stator of the ordinary induc- 
tion motor. The rotor resembles an ordinary continuous- 
current armature with a commutator, and 1s indirectly in 
series with the stator, yet, like the ordinary repulsion 
motor, the commutator has a set of short-circuited brushes 
pressing on it. Current is supplied to the stator at high 


pressure, a current transformer being in series with the 


stator windings, the secondary of which is connected to 
another set of brushes on the commutator placed at right 
angles to the short-circuited ones. The current transformer 
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TRANSFORMER’ 
is used because these and other alternating-current motors 
with commutators cannot be worked satisfactorily with a 
pressure exceeding 200 volts; lower than this is preferable, 
and, alao, it is necessary to have a low frequency, something 
between 15 and 25 cycles. This is due to the fact that the 
coils which are short-elreuited as the segments to which 


they are connected pass under the brushes become the seat 


of very heavy induced currents, as these coils are cut by 
the alternating field flux. Violent sparking results if these 
precautions are not taken. To control the speed of the 
motor, a multiple-contact rheostat can be placed in series 
with the secondary of the current transformer or a variable 
transformer can be used. A sketch of the connections is 
given above. | 

When I first read over the question I was under tbe 
impression that a comparison between the Westinghouse 
and Winter-Eiehberg systems was desired, and as I still 
think this the case, I give particulars of the Westinghouse 
equipment, which is due to Mr. Lamme. The Westing- 
house motor is a single-phase series-wound motor—tha ie, 
the field and armature circuits are in series with each other. 
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The whole motor resembles a continuous-current motor 
with projecting pole-pieces. The line can be supplied at 
high pressure, but is transformed down to 100 volts before 
being supplied to the motor. Two motors are usually 
carried on each truck connected in series, and supplied 
with current in parallel, A sketch of the connections is 
given herewith. Finally, these types of motor have 
speed, torque, and other characteristics similar to the direct- 
current series type, with possible speed variation over wide 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


L thou hast knowledge, let others light their candle at It, 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
‘best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
" written on one side only of the paper. Questions may be 
sent at any time. 

QUESTIONS. 

856. In a town distributing single-phase alternating current, a 30-kw, 
| transformer was put down for a large building, and at the same 
time the secondaries were connected to the street main to “ pick 
up" the pressure, A pressure test taken after a complaint gave 
the following results: (1) 192 volts; (2) 209 volts, street main 
disconnected; (3) 205 volts, street main reconnected. The 
pressure dropped each evening as load same on, and could be 
brought up as above by switching oub and then switching in 
street main the transformer then being found to be about 
fully loaded, and supplying 17 kw. to building and 11 kw. to the 
street main, Explain (a) the exceptionally large drop in test 


No, 1; (b) why the pressure should settle down as the mean of 
Nos, 1 and 2,—WEN. 


.857, Describe an accurate method of calibrating direct - current 
ammeters of the shunt and alternating-current ammeters of the 
transformer type, after their erection on station switchboards, 
A method by which no main switches require to be opened would 
be preferred, —W, C. 8. 


858, How would you test steel and iron borings for permeability by a 
simple and accurate method ? — Z?, 


ANSWERS. 


uestion No. 851.— What is the best way to measure the insulation 
resistance of a storage battery when working, and sbout whit 
value should the result be? Is any error introduced by measur- 
ing at the positive end instead of the negative? What precau- 
tions should be taken to obtain the best results ? 


Best Answer to No. 851 (awarded 10s.).—To determine 
the insulation resistance of a storage battery, the battery 
must be completely disconnected from the external circuit. 
The test cannot be made during the working of the battery, 
since in that case the insulation resistances of the other 
component parts of the circuit would be in parallel with 
the insulation resistance of the battery, and could not be 
separated therefrom. 

The usual and the most simple method of testing the 
insulation resistance is that known as the voltmeter method. 
Three readings are taken with a voltmeter of known resist- 
ance, R : (1) the potential difference between the battery 
terminale, say n volts; (2) the potential difference between 
the positive pole of the battery and earth, say n, volts; 
and (3) the potential difference between the negative pole 
of the battery and earth, say n, volts. The insulation 
" resistance of the battery can then be calculated from the 


formula : 
1=R( LH 1. 
Ny + Too 


The proof of the above formula is simple. It assumes 
that we may consider the insulation resistance and leakage 
as concentrated at one particular point somewhere between 
the two poles of the battery, whereas the fault is really 
split up into many parts. In the diagrams, P is the point 
at which the insulation resistance, I, is considered con- 
centrated ; e, is that portion of the battery E M.F. between 
the positive pole and the point P, and e, is the E M.F. 
between the negative pole and P, 


In Fig. 1 the voltmeter is connected between the positive 
pole and earth. Clearly the current flowing is expressed 
n 


by the ratio B and also by the ratio EIT 


(1) 


In Fig. 2 the voltmeter is connected between the negative 
pole and earth, and its reading is n, In this case we have 
the equation 


(2) 


Fic. 1. 
Adding (1) and (2) we have 


e, + ez Ta 


R4I R 
^O (R+I) (m+n )=R (ate) = Rn. - 
=" -R-R(. 5. -1). 
Ny + To, T + Ny 


A more accurate method than the above is one necessitat- 
ing the use of a galvanometer with a set of shunts, a known 


: pA s. 
"EARTH 
Fic. 2 


resistance, and a box of cells. The galvanometer, the 
resistance, and the testing cells are connected up in series. 
Suppose there is a detlection d with a multiplying power 
m. Then evidently | 


Endet . 


etse A a cu 

: (1) 
where V is the E.M.F. of the testing celle, R is the known 
resistance, and K is a constant. If R be taken of the order 
of 100,000 ohms, the resistance of the galvanometer and 
of the cells can be neglected. One terminal of the galvano- 
meter is then connected to one pole of the battery and the 
other to one pole of the testing cells, the free end of the 
cells being connected to earth. A deflection d, corre- 
sponding with a multiplying power m, is then obtained. 
We then have 

V - e (8) 
e is the P.D. between the end of the battery in connection 
with the box of cells and: the point at which exists the 
fault, or at which the insulation resistance may be con- 
sidered concentrated. As ¢ is not known, a third reading 
is taken with the testing battery reversed. We then have 


Km,d, = 


K m, d; "Ee l (5) 
From (2) and (3) we have = 
ov 
K (m, d, + m; dy) 05 (4) 


Dividing (1) by (4) we eliminate K and E, and have . 
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ma dy + m» da 

The same test may be made at the other pole of the 
battery. In making the tests the auxiliary testing battery 
must be carefully insulated. 

The last method is a convenient one when there is an 
actual fault (such as a leaking cell) at some point in the 
battery. After the first test the battery is divided up by 
breaking the connections and the insulation resistance of 
each section measured until the faulty section is reached. 
The faulty section is then divided up and each section 
tested, the process being continued until the actual faulty 
cell is detected. 

The insulation resistance of a battery in operation varies 
a good deal. Ib may be sufficiently high when erected, but 
the gaseous bubbles thrown out of the cell soon lower it. 
Provided it does not fall below one megohm no anxiety 
may be entertained, but the cleaning of the stand and the 
drying of the outside of each cell ought to be regularly 
earried out.—LAUREL. 


Answer to No. 851 (awarded "Is. 6d.).—The best method 
is by means of a voltmeter ; the voltmeter should have a high 
resistance, say about 10,000 ohms. To get the insulation 
resistance of the battery only, when supplying current, will 
entail some little calculation, but the object can be obtained 
very simply, as will be seen by referring to the diagrammatic 
sketch. Open the double-pole battery switch and measure 
the insulation resistance of the battery at its terminals, 
T and T3, 


Insulation resistance — V, ( E 

d +d, 
where E- total volts of battery ; V, -— resistance in obms of 
voltmeter ; d, = reading from T through voltmeter to earth ; 
d, — voltmeter from T! to earth. 

If it is desired to measure the insulation resistance of 
the battery when actually supplying lamps, suppose a plant 
as shown in figure. Circuits æ and b can be both on 
together, or each on separately. Fuses are denoted by f. 


= 1) ohb ns, 


Let insulation resistance of battery =% ohms, of a circuit 
= obms, of b circult = b ohms, of battery +a +b — p ohms, 
of battery +a — 4 ohms, and of battery +b=r ohms. Close 
all switches and measure insulation resistance, as pre- 
viously described, at terminals, T T!. This will equal 


pe abs 
at+ba+ad 
Next take insalation with b circuit off ; this will give 


ohms, 


je ohms, 
0 0 


Finally with b circuit on and a off ; this gives 
08 
TX 
From these three equations z may ba obtained. With 
this method a reading is taken from each terminal ; if only 


one terminalis to be employed for the test, it is best to 
take that one which give the greater deflection. Then 


r ohms. 


, by shunting the voltmeter the insulation resistance can be 


calculated. Sappose the shunt reduces deflection by one- 
half, then insulation resistance will be equal to the shunt 
employed. If it is impossible to get a suitable shunt to 
halve the deflection, the calculation is made pro rata. To 
go into a full description of these tests would make too long 
an answer, but probably this explanation will be sufficient, 
There is no error per se whichever terminal is taken, but 
the one giving the greater deflection is the more convenient. 
As to the amount of “insulation” that may be expected, 
it may be anything from a few ohms to practically infinity. 
If battery gives an unsatisfactory test, carefully wipe all 
the glass insulators and see that they are supplied with oll. 
Then examine all connections and note whether any braid- 
ing, taping, etc, on the cables touches the metal conductors, 
This must be well s:ripped back, and at least in. of rubber 
left between braiding and metal. Although, naturally, a 
battery has a tendency to lower the “insulation,” attention 
to these matters will greatly minimise any trouble with 
regard to the battery —M. M. 


Answer to No.851 (awarded 5s.),—It Is of very great import- 
ance to have the insulation of a storage battery as nearly 
perfect as possible, and with this in view we generally use 
oil insulators. At first the insulation resistance is very near, 
if not quite, infinity when tested at all cells, but as moisture 
and dust accumulate on the surface of the oil in the iasu- 
lators, a leak is formed. The amount of this leak is not the 
same at all parts of the battery, and, therefore, the total 
leak cannot be measured from any one cell. By this we see 
that many currents may be flowing from one cell of the 
battery to others, and that in any attempt to measure the 
insulation of the battery from earth as a whole we should 
have to allow for the difference of potential between the 
various leaks and the cell to which we attach our measuring 
instruments, and, in fact, we shall get a different reading 
from almost every cell. Therefore, no particular cell can 
be relied upon without trial. The best way to measure the 
insulation of the battery when discharging is to connect 
each cell to earth through a voltmeter, and to note on paper 
the reading obtained, The method is that of Jacob, and is 
given in the “Electrical Engineer Electrician’s Pocket- 
Book” as follows: “First connect successively various 
points of the battery to earth through a high-resist- 
ance galvanometer”—i¢, a voltmeter—‘ and note the 
deflections, which will gradually increase on moviog 
either way from the point of minimum reading. 
Choose some point which gives a large deflection.’ 
Note this carefully (1). And now “ without altering the 
connections, insert sufficient resistance into the galvano- 
meter (or voltmeter) circuit to redace the deflection to 
about one-half” of that previously noted. ‘‘Then 

B= C, Gy T C, G 
C,-C, ' 
where B = battery insulation resistance; C, = current 
through galvanometer at (1); C, = current through galvano- 
meter with added resistance; Gk, — resistance of galvano- 
meter circuit as at first connected; G, = resistance of 
galvanometer circuit with added resistance.” 

The above will give the resultant resistance of all the 
leaks, and may be used while the current is passing. Itb 
should be noted that if C and G are in amperes and ohms, 
B will be in ohms, because C G represent an E.M. F., and 
an E.M F. divided by a current gives a resistance. Obviously 
from the above any cell may be the best to select. If any 
leak is found, the insulators should be taken out and cleaned 
and refilled with fresh oll. The cell which glves little or 
no d. flection is the one where the leak occurs. The insula- 
tion resistance of the battery should be very large indeed ; 
in fact, no leak should be allowed.—F. G. A. 

Question No, 852, —A (direct-current) 460-volt motor gives a certain 


speed, say 410 r.p.m., at 200 volis run'iag light, How would 
you calculate its speed with full voltage ? 


Best Answer to No. 852 (awarded 10s.).—The funda- 
mental equation for the E. M.F. generated in the armature 
of a continuous-current machine is represented by 

E-aTNM»x1075, 


where E is the "internal" E M F. in volts— e., voltage 
between brushes + CR drop in armature depending on 
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whether machine 1s running as motor ( — sign) or generator 
(+ sign); T the number of turns in series between the 
brushes; M the flax (CGS. units) linked with the turns, 
T ; and N the magnetic cycles per second. 
 . Hence, in any direct-current generator, with a knowledge 
of T and M we may calculate the internal E.M F. at any 
speed, and, conversely, for a motor we may obtain the speed 
at which the armature will run for any applied voltage. 
From the above formula we may obtain an expression for 
the speed in terms of the flax, applied voltage, turns, and 
poles, thus: 


S, Ex 10? _(e-C R) x 5.000 
T.M.P pop m -* 


where « is the voltage of supply ; C R the voltage drop due 
to resistance of armature, brush contacts, etc.; F* the flux 
per pole in megalines linked with the turns, T ; s the speed 
In revolutions per minute; and P the number of poles. 
Thus, for a four-pole machine we have 


750 (« - C R) 
§ > ——————- à 
^. Tx F 


For a given machine T will be constant, and the speed will 
thus be directly proportional to the internal E M.F. and 
inversely proportional to the flax, F. Hence, if the 
relation between the flax and the supply voltage (or, more 
correctly, the field excitation) be known, a complete solution 
of this equation is possible, 

We will consider that the motor mentioned in the 
question is shunt wound, the speed of 410 r.p m. running 
light being obtained with 200 volts on field and armature. 
In order to determine the speed at normal voltage at no 
load and full load, a knowledge of the armature resistance 
and saturation of this machine is required. The methods 
adopted will be best followed by considering an actual 
machine, on which the calculated and observed. speeds 
under these conditions have been obtaiaed. 

The machine to be considered is of the four-pole type, 
rated at 45 h p. 875 rpm, 460 volts, and shunt wound. 
The field excitation in ampere-turns per spool with the 
machine hot—i¢, at the end of a six hours’ run at full 
rated load—and 460 volts across the field terminals is 
5,850 ampere-turns. With the machine cold, this would 
correspond to approximately 7,000 ampere-turns per spool 
at 460 volts. The armature winding consists of 145 single 
coils, each consisting of two turns. At the fall load 
armature current of 80 amperes the armature strength ist 
= = 2,900 ampere-turns per pole. 

We will, for the preliminary calculations, consider the 
brushes to be in the neutral position, so that at no load 
and normal voltage the armature speed will ba the same in 
each direction of rotation with the same field excitation 
With the brushes thus set, the armature reaction exerts a 
distorting effect on the field, and not a demagnetising effect, 
as would be the case were the brushes given a backward 
lead. 

Before any attempt at calculating the speed can be made, 
the saturation of the machine must be known. The 
saturation eurve may be taken by running the machine as 
a generator at its rated speed and no load, and observing 
the armature volts at various field excitations. The 
results, when plotted, form a curva of the shape shown in 
Fig. 1 (A). If it be convenient to run the machine as a 
generator, the saturation curve may be taken by separately 
exciting the field and applying a constant potential to the 
armature, running the machine as a motor. The field 
excitation is varied in steps, thereby altering the speed, 
and the latter observed for each value of the field excita- 
tion. The results are plotted—field excitation as abscissa 
and speed as ordinates—as shown in Fig. 2 (curve A). 
That the curves A of Figs. 1 and 2 glve the same final 
result may easily be shown. For Fig. 1 (eurve A), apply- 


* The flux, F, is the flax which crosses the gap and is actually 
linked with the turns, T. The fiux ia the magnet core will be in 
excess of this figure by an amount dep2nding on the leakage coefficient 
and armature reaction. ! 

+ This armature carries a two-circuit winding. The current per 


qonduetor is, therefore, S =40 amperes corresponding to full load. 
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ing the particulars of the machine in the formula given 
above, we have the relation | | 
B 60 x 100 
©  4x148 x 875 x 2 
and for Fig. 2 (curve À) tbe relation 
p. 460x60x100. 1 2,580 
4x145x2 S 8 


Hence for a speed of 875 r.p m. a8 a motor at no load, 
we require a flux of 2°72 wegalines per pol», which value 


x E='00591. E 
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Fie. 1. 
will also be obtained by substitutiag 460 fo: E in the 
preceding equation. The C R drop in the atmature at no 
load may be neglected, since the no-load armature eurrent 
wonld only he about 5 per cent. of the full-load current, 


100 


Ful Load . 3% segs. lead 


[*] 


\ 
BB «60 Volts on Armature 
NNI LL. 
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ANo "oc a li 
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Curve E (Fig. 2) represents.a motor saturation taken at no 
load with a constant potential of 220 volts on the armature 
and the brushes on neutral, It will be observed that if a 
serles of points on this curve be multiplied by 22d and 


replotted, these new points will lie on curve A. 
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The effect of load on the speed may now be considered, 
and in this connection the curves B, D, F, H of Fig. 2 are 
of interest. These curves represent the results of motor 
saturations taken with a constant load of 80 amperes on 
the armature. at a constant potential of 460 volts on the 
armature for Band D and 220 volts for Hand F. Curves B 
and F may be calculated from curves A and E by applying 
the formula 
ju 750 (c — CR) 
TxE ` 


With the brushes in the neutral position the difference 
between the ordinates of curves A and B, or E and F, for 
any value of abscissa is constant, which shows that the 
armature exerts no demagnetising effect on the field. 

The brush lead is a very important consideration in the 
speed of a motor, and Fig. 3 shows some interesting results 
obtained by observing the speed at various brush positions, 
with a constant load and potential on the armature and a 
constant field excitation, It is interesting to note that 
_with a large backward lead the full-load speed is actually 
higher than the speed at no load, and at this point increas- 
ing the load increases the speed also. 


+7 


FallLead (8ax} "n" 
Fork.a 

1 o t 
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Fic. 3 


ego m 


ra Lead Backward Lead 
3 a E 3 
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A rough approximation of the effect of armature reaction 
on the speed may be taken from the machine under con- 
sideration. ‘The constants relating to this machine are: 
number of commutator segments, 145; number of com- 
mutator segments per pole, 56°25; turns per segment, 2; 
armature turns per pole, 72:5 ; armature ampere-turns per 
pole at full load, 2,900; segments lead of brushes,* 31; 
per cent. lead of brushes, 9°65 ; distorting ampere-turns per 
pole at fall load, 2,540; demagnetising ampere-turns per 
pole at full load, 560. 

With the brushes in the neutral position, and an excita- 
tion of 5,850 ampere-turns per spool, the no-load speed at 
460 volts (seo Fig. 2, curve A) is 863 rp.m. The hot 
resistance of the armature, brush contacts, ete, is 
0'233 ohm, and consequently the calculated full-load speed 
at this excitation is 828 r.p.m. The increase of leakage 
due to distortion is not taken into account, hence the 
observed full-load speed will be higher (the observed speed 
was 837 r.p.m) The flax linked with the armature turns 
in the first case (ab no load) is | 

., 460 x 60 x 100 
© 4x145x2x808 
the observed fnll-load apeed corresponding to a flux of 
_ (460 — 18°6) x 60 x 100 


4 x 145 x 2 x 837 


= 2'75 megalines, 


=2'73 megalines. 


* This is the brush lead corresponding to satisfactory operation at 
no load and full load. 
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Consider now the brushes set at the normal backward 
lead of 34 segments, The demagnetising effect of the 
armature at full load is 560 ampere-turns. Hence, with 
the field excited at 5 850 ampere-turns, the resultant 
ampere-turns available for the production of the flax are 
(5,850 — 560) = 5,290 ampere-turns, corresponding to a flux 
of 2°65 megalines. Neglecting, again, the increase of 
leakage due to armature reaction, the fall-load speed works 
out ab 865 r.p.m. The observed speed at full load, 460 
volts, and normal lead was 880 r.p.m., being only 1°8 per 
cent. higher than the calculated value. | 

It is interesting to note the effect on the speed of a 
strong armature reaction and a weak field excitation, as 
shown in the lower set of curves of Fig. 3. The increase 
of speed at no load with lead is due to the short-circuited - 
coils undergoing commutation cutting a relatively strong 
flax, thereby inducing a heavy current in these coils 
(causing excessive sparking), which reacts on the field in 
a similar manner to the armature current at fall load. It 
may be mentioned that the no-load speed at normal voltage 
and normal brush lead with the machine cold is, generally, 
approximately equal to the fall-load speed with the machine 
hot (normal voltage and brash lead). 

In estimating the speed of a compound-wound motor the 
procedure is similar to the above, but allowance must be 
made for the additional C R drop in the series field in 
calculating the internal E.M.F, Due allowance must also 
be made for the increase of fiux at full load, due to the 
ampere-turns supplied by the series winding —MONOPHASE, 


Answer to No. 852 (awarded 5s,).—The back E.M.F. of 
& motor 
S4. T.n.p 


108 


where Z = flux of one pole; p = number of poles; 
T=number of conductors in series between two brushes ; 
n =revolutions per second. Thus the speed varies directly 
as the impressed voltage and inversely as the field flux. 

Calculation of Flux —According to the question, the field 
coils are excited av 200 volts instead of 460—i e , the field 
current is 19 of its proper value. The flax corresponding 
to this ought really to be got from the magnetisation curve 
of the motor under consideration, but, as most motor fields 
are approximately saturated to the same extent, it may bo 
roughly estimated from an average curve. Oa a machine 
tested by the writer it came out about three-quarters of its 
fall value. 


©: €—VOuTs —2 


EXCITING CT. —— > 


Effect of Demagnetising Turns. — Supposing the no-load 
current kept the same value for different voltages, the 
armature demagnetising turns would have a greater effect 
on the poles at the lower voltage. However, the current 
in the latter case would be much less, for, owing to the 
reduced flux density, the eddy-current and hysteresis losses 
would have sensibly decreased. 

Calculation of Speed.—The flux at 460 would be about 
= that at 200; . l 

460 35 


.. 8peed 2410 x — x- 270731 
P a hier Wa a = 


[Other replies to Question No. 852 will be given in our 
next issue.—ED. E. E.| 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. - 


If thou hast knowledge, let others light their candle at It, 


| QUESTIONS. 

869. Expiain the electrizal conditions existing in a polyphase motor 
with weund rotor when rotor is in positions known as ‘' dead 
points " or positions of practically zaro starting torque, —S, S. 

860. What are the relative advantages of vaseline, paraffin wax, and 
paraffin (oil) used as commutator lubricants on dynamo-electric 
machinery ranging from 100 to 600 volts? Does paraffin cause 
‘' pitting” of the brushes (carbon)? Is graphite permissible on 
slip-rings (three phase, 480 volts, 40 ~_) ! —H, T. G. W. 

| ANSWERS. 

Question No, 852.—A (direct-current) 460-volt motor gives a certain 
speed, say 410 r.p.m., at 200 volts running light, How would 
you calculate its speed with full voltage ? 

Answer to No, 852 (awarded 7s, 6d.).—Considering the 
general case of a shunt motor working under load, and 
denoting the supply voltage by E and the back E.M.F. of 
the motor by E,, then we have 

E S E, 
LC 1 
. (1 


where R = resistance of armature, C = current passing 
through armature. 

Now the back E M F, E, is simply proportional to the 
product of the speed at which the armature rotates and 
the flux penetrating the armature. Therefore we can 


write 
Eo=KxNS, 


where N = flax, S=speed of machine, and K=a constant. 
Substituting this value of E, in equation (1), we get 
E-K.NS 


E =C, 
S K.NS-E-CR 
cr, Salt eR. (2) 


By means of this formula we can calculate the value of 
the speed, S, corresponding to any value of the supply 
voltage, E, but it is first of all necessary for us to know 
the value of the flax, N, corresponding to the particular 
voltage we are considering, which can only be obtained 
from the saturation curve of the machine. 


ARMATURE VOLTS. (PAOR; TO Flex), 


Q 


SUPPLY VOLTAGE.E (PROP: FIELD AMP: TURNS) 
Fie. 1. 


The saturation curve can be ob.aived ci.her {rum a cone 
sideration of the design, or preferably by experimental 
means. If the latter method be adopted, it is only neces- 
sary to run the machine at a constant speed by some 
auxiliary source, and determine the voltage corresponding 
to various excitations of the field system, with the brushes 
in the neutral position, Having done this, we should plot 
armature volts (which are proportional to the. shunt flax) 
as ordinate, and volts across the shunt field (which are pro- 
portional to the field ampere-turns) as abselssa, when we 
will obtain a curve similar to that shown in Fig. 1. 

In the general case of a shunt motor working under load, 
assuming the shunt field to be directly connected across the 
armature, the ampere-turns on the field system will be pro- 
portional to the volts across the field—i.¢, E. But we 
have further to consider the effect of armature reaction, 


brought. about by the fact that when working under load 
the brushes will be displaced from the neutral position, — 
thus bringing into play a certain number of ampere-turns 
on the armature which will oppose the effect of the ampere- 
turns on the field magnets, tending to weaken the field of 
the motor. The armature ampere-turns will be proportional 
to the armature current, so that the resultant ampere-turns 
will be proportional to (E — C z), where z is a constant. 

Reverting to the saturation curve shown in the diagram, 
it is quite easy to determine the speed of the motor corre- 
sponding to any supply voltage, E, and any armature 
current, C, by aid of the formula given in equation (2), 
The following graphical method for doing this I have found. 
very useful. Suppose we re-draw the saturation curve 
shown in Fig. 1, displaced from the ordinate by an amount 
O M, proportional to the “back ampere-turns” of the 
armature, C Z. Then from O mark off O N proportional 
to C R. Corresponding to any supply voltage, O A, draw 
A B perpendicular. Join N B. Then the speed corre- 
sponding to this supply voltage will be proportional to 
AN | E-CR 


—— 


A B resultant flux 
Assuming the supply voltage to vary while the armature 


cot 0 — 


current remains constant—:.e, O M and O N remain cone 


stant—we can plot a curve connecting speed and voltage. 
We at once notice that as the voltage is decreased the speed 
also decreases until a certain voltage is reached, correspond- 
ing to O A, in the diagram, and any further desrease in the 
voltage causes a rapid increase in the speed, but practi- 
eally below this particular voltage the conditions are very 
unstable, 


ARMATURE VoLTs (PROP: 79 FLUX). 


o 


At l P 
SUPPLY VOLTAGE. E ( PROP: FIELD AMP: TURNS) 
Fic. 2, 


In the question the conditions given correspond to the 
motor running light, and if it is desired to know the speed 
running light corresponding to full voltage, the case is 
greatly simplified. For we may at once neglect O M and 
O N, the armature current when running light being very 
small, being that amount necessary to overcome the losses 
in the machine, Turning again to Fig. 1, suppose O A, 
represents 200 volts and O A represents 460 volts. Then 
the speed in the first case will be simply 


og : = 410 r p.m. ; 


1 
and in the second case the speed is represented by 


OA z O B, x 410 r.p.m. 


OB Oa, OB 
=A PY, 


Answer to No, 852 (awarded 5s.).—1t is difficult to say 
with any degree of accuracy how the speed will vary with 
the data given. Let us consider on what the speed of a 
continuous-current motor depends, The E.M.F. of a 
dynamo is found from the well-known formula : 

E= NnT 
108 
where E is the E.M.F. ; N the total number of lines passing 
through the armature; n= the speed in revolutions per 
second’; T the number of armature conductors. From this 
we get 


cot 0 = 


cot 0, = 


58 
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Therefore, if the speed of a certain motor is known when 


running at a given voltage, the new speed could be found 
when running at a new voltage by 


B voltage ratio 
flux ratio 


Now, the voltage ratio is easily found in this case 


ue 2°3, but the field ratio is by no means easily arrived 


200 

at, since it does not vary directly as the magnetising 
current. This is obvious from the fact that a motor varies 
its speed with varied pressure at its terminals. To be able 
to say how N increases with the magnetising current in 
the field, it is necessary to have some particulars of the 
design. It would be necessary to know the flux density 
when fully excited, and from an induction curve it would 
be possible to see in what ratio the flax would vary when 


n 


n 


the current is reduced 2:5 times in the field winding. Then | 


the new speed would be 
410 x 278 


ratio of flux change ` 


If, when fully exeited, the induction is well up on the : 


knee of the curve, the change would not be very great with 


this change of voltage, possibly about 1°3 times ; but if when | 


the field is fully energised the induction is below the knee of 
the curve, it might mean an alteration in the flux which 
would result in practically no increase whatever in speed 
with the extra voltage, or in some cases it might even be 
reduced.—E. AUSTIN. l 


. Answer to No. 852 (awarded 5s.).—In dealing with this 
question let us make use of the following symbols: 
-armabure flux per pole; Z= total number of inductors 
on armature surface; n = revolutions per minute of arma- 
ture; V = applied voltage ; E-- back E.M.F.; A — armature 
current; R= armature resistance. 
Primarily the following equations must be called to 


mind : 
EV Riu (A) 

60 x 108 
assuming a parallel-wound armature in which the number 
of parallel paths is equal to the number of poles. From 
this equation it is evident that the motor speed, n, is 
directly proportional to the back E.M.F., E, and inversely 
proportional to the flux, N. 

Now to determine the change in speed due to the change 
in voltage, let us first consider how the back E.M.F. is 
affected, neglecting any change of flux. We are given 
that ^, = 410 when V, = 200 and the motor is running 
light. Since the motor is not loaded, the armature 
current will be small and we may, without much error, 
assume 

E, = V, = 200. 

Now if the applied voltage is raised to 460, and the 

motor is still unloaded, 


E, = V, = 460. 


i m= xm = 259 x 410 . 


| i | 
But if the speed at 460 volts is required on full load, 
some allowance must be made for the voltage drop in 
armature before the back E.M.F. can be determined. This, 
however, presents little difficulty, as the maximum drop 
does not exceed 7 per cent. in even quite small machines 
if well designed. If we assume this to be a 20-h.p. or 
50-h.p. machine (it will be somewhere about this size, to 
judge from the speed), we shall not be very incorrect if 
we allow a 4 per cent. voltage drop in the armature under 


full load. 
Then V5 s E, - 04 V, 
whence — E, = 440 volts approx. 


and equation (B) assumes the modified form 
(C) 


. where n is the revolution per minute of the motor with 
+460 volts applied to the armature running under fall load, 


while the flux is still in the same state as it was in the first 
C380. 

Now we must consider the change in flux due to the 
change in line volts. (We have assumed the machine to 
be shunt wound, asit runs at quite a moderate speed ai 
noload) The flux is some function of the magnetising 
force, which is directly proportional to the field ampere- 
turns, and hence the turns being constant to the field 
amperes, which again vary directly as the line volts if we 
assume the field resistance to remain constant. But the 


| data given is insufficient for us to determine the real 


relation between the flax and field amperes, and for 
anything more accurate than a mere guess it will be 
necessary for us to possess some magnetisation curves 
or else full magnetic data of the machine. If saturation 
curves of any machines of the same dimensions as regards 
the magnetic circult are available, we may use them in 
this case. 


14 


Flux m Medalines 


A mberes Excitation 
Fia, 1. 


Let us suppose, for example, that the curve shown in 
Fig. 1 was taken experimentally from a similar machine. 
This curve, commonly called a “no-load saturation curve,” 
would have been taken in the test-room, simultaneous 
values of the following quantities being observed: (1) 
armature volts; (2) revolutions per minute; (3) amperes 
excitation. From these readings the curve can be calcu- 
lated if we make use of equation (A) if the number of 
conductors in the armature be known. We must now 
proceed with our machine, and here also it is necessary 
that Z, the number of armature conductors, be known. 
Let us assume in the case in point that Z=1,200. Then 

N, = flux in machine at 200 volts | 

200 | 60 x 10* 
410 . 1,200 

Now, referring to. the curve taken on the similar 
machine, we find that a flux of 2°44 megalines is produced 
by 1'2 amperes exciting current. Therefore with 200 volts 
applied to the motor terminals an excitation corresponding 
to 1'2 amperes In the similar machine is produced. Hence 
when 460 volts are applied, the excitation will corre- 
spond to 


== 2°44 megalinos. 


460 oe: 
BOO x 1'2 = 2°76 amperes. 

Referring to our curve, we find that this exciting current 
produces a flax of 3°8 megalines. Therefore at 460 volts 
3'8 megalines will be created in the motor, while at 200 volts 
only 2°44 were present. This change of flax will cause an 
inversely proportional change in speed, as shown by 


is (neglecting change of back E.M.F.). 
m N, 
2°44 (D) 


E M x 410—270 
Or, if we combine the change in speed due to back E.M.F. 
changing and that due to the increased flux, we find 
= Ly By 449: 295, 990. 6 
N, E, à'8 200 
— 580 r.p.m. at 460 volts when developing full output. 
Note.—It must not be forgotten that the speed may 
be slightly higher than this for two reasons : (1) any 


No 
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demagnetising effect of the armature is neglected ; (2) the 
resistance of the field-magnet coils will be greater owing to 
the increase of temperature when run at the higher voltage 
for any length of time.—B. H. M. 


Question No. 853.—Two 150-kw. (475 volts, 515 amperes) compound- 
wound generators, coupled to B liss and Morcom engines running 
at 400 r.p.m., are running in parallel satisfactorily for about two 
hours with 250 amperes on each set, when suddenly an extra load 
of 100 amperes on each set is demanded which throws out No. 1 
automatic, No. 2 remaining in. This increase cf load is only 
momentary, but occurs frequently during the working shift, as 
we have 10 50-h.p. hoist motors on cranes. Immediately No. 1 
has lost her losd violent sparking commences at the brushes, 
which are rocked forward to deal with full load, which sparking 
arcs over from positive to negative brushes, and from commutator 
to brush-holders, consequently blistering the commutator and 
brush-holders and melting the winding sweatings out of the 
commutator, Reports can be heard resembling rifla shots, and 
occur in quick suscersion say three times in 10 seconds, What 
is the cause and how can it be avoided ? 


. Answer to No. 855 (awarded 10s.) —The probable cause 
of this trouble lies in these machines being unequally 
“over” compounded. The curves in Fig. 1 shows how 
this fact would explain the occurrence. The inequality is, 
of course, accentuated for the sake of clearness. These 
curves would, of course, be taken with the shunt field 


NOL M 


VOLTS, 


LOAD IN AMPERES 
Fie. 1. 


rheostat set in one position, which is, of course, the case 


during any sudden change of load. Though the machines 
generate equal volts under a load of 250 amperes, when 
the load increases the volts of No. 1 machine rise above 
those of No. 2. Therefore No. 1 will take more of the 


MACHINE NO I. 


SERIES 


(iS 


SHUNT FLD. 


EQUALISER 


Fic. 2 


load than No. 2. Now, being overcompounded, this extra 
load will cause an increase in the voltage of No. 1, which 
will take still more load, robbing the other machine, and 
this will continue till No, 1 has taken all the load, and even 
starts motoring machine No. 2. This machine, which has 
had to be given a forward lead in order to generate full 
load current satisfactorily, will certainly not commute 
sparklessly if run as a motor with the same brush position. 
Consequently vicious sparking is set up, which increases 


the overcompounding of the machines mora equal. 
simple way to this end is to diminish the brush lead on 
No. 2 machine or increase that on No. 1. 
help the case is easily seen, when it is remembered that the 
demagnetising effect of armature reaction is proportioned 
to the lead of the brushes, and also that this same 
demagnetising effect tends to droop the characteristic of 
a machine. 
connected with commutation, in which case the strength of 
the compounding on the two machines must be adjasted. 
This may be easily effected by putting a low suitable 
resistance in series with the field of the too highly com- 
pounded machine—z.¢., No. 1— which takes too much of 
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until an “arc over” occurs between + and — brushes, this 
arc over being the cause of the sharp explosive noises 
noticed. 


To get rid of these troubles, it will be necessary to make 
One 


That this would 


This remedy may be impossible for reasons 


the load. . 

As, presumably, equaliser bars are connected in the 
circuit, it will easily be seen from the diagram of connec- 
tions (Fig. 2) that it would be useless to employ a shunt to 
the serles winding of No. 1, since, the series windings of 
the two machines being in parallel, any shunt will rob as 
much current from the one as from the other. Whereas, 
if a resistance, R, be employed as shown in the diagram 
the compounding of No. 1 machine will be decreased while 
that of No. 2 will be increased. (Should this increase heat 
up the winding of No. 2 too much, a shunt may now be 
placed right across the series windings.) By adjustment 
of the value of R the machines can most probably be made 
to run quite satisfactorily in parallel, Should the charac- 
teristics of the two machines, however, be practically 
identical and the trouble continue, the cause should be 
looked for in the governors of the engines, 

If the governor of No. 1 engine answers more readily to 
an increase of load than No. 2, the No. 1 generator will, 
especially being an “over,” compounded machine, take up 
an unfair proportion of the load and give the same trouble 
that the electrical inequality would have done. This could 
pon be rectified by attention to the governors.— 


Answer to No. 855 (awarded Ts. 6d. ).—The flashing over 
(or “bucking over" as it is sometimes called) of No. 1 
machine when the load is suddenly thrown off, is due to 
two causes—viz.: (1) increase in the engine speed, and (2) 
excessive brush lead. It is very probable that, in order to 
obtain satisfactiory operation at full load, the brushes have 
to be given considerable lead, this lead being satisfactory at 
no load, normal voltage and normal speed. When the load 
is suddenly thrown off, the engine probably races, causing 
an inereased voltage at no load, which, with the large brush 
lead, causes excessive sparking, and ultimately flashing over. 

In the design of continuous-current generators for satis- 
factory operation from no load to full load we have either 
to make the reactance voltage of the short-circuited coils at 
full load of a sufficiently low value, or to employ some 
external means whereby the reactance voltage of the coils 
undergoing commutation is neutralised. Generally a com- 
bination of both occurs, the brush lead being adjasted so 
that at one portion of the load the reactance voltage is 
balanced by the E M F. induced in the short-circuited coil. 
In order to produce this result with the brushes in the neutral 
position, commutating poles would have to be resorted to, 
bat, by giving the brushes forward lead, the current in the 
short-circuited coils is commutated when these are under 
the fringe of the leading pole tip, this fringe inducing in 
the coil an E.M.F. opposing that due to the reactance of 
the latter. Now the effect of load (especially with “strong” 
armatures) is to produce considerable distortion, thus 
weakening the leading tip. Thus,in order to balance the 
increased reactance voltage (due to increase of load), the 
brushes would have to be shifted further forward so that 
the short-circuited coils cut a stronger flax. With the brushes 
thus set, these coils would at no load (assuming the field 
current to be constant) be cutting a relatively strong flax, 
causing the induced E'M F. to have a relatively high value 
when the coils were undergoing short-circuit. To oppose 
the current due to this E.M.F, we have the reactance of the 
coils, the brush contact resistance and ohmic resistance 
of the coils. Thus, unless the brush contact resistance 
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be sufficiently high, excessive currents will be induced 
in these coils at no load, causing considerable sparking, 
and in high-voltage machines flashing over. It is interest- 
Ing to note that in some cases high-resistance commutator 
leads (of manganin) have been resorted to in order to cut 
down the sparking at no load in machines which have 
required a considerable brush lead to get satisfactory opera- 
tion at fall load. 

The remedy in the case under consideration is, firstly, 
make each machine share the load equally ; and, secondly, 
give the brushes on No. 1 machine a trifle less lead. In 
adjusting the position of the brushes, the machine should 
be run at no-load normal speed at a voltage about 5 per 
cent. above normal (for compound-wound machines and 
about 10 per cent. above normal for shunt machines), and 
with this voltage on the machine the brushes should be 
shifted slowly forward until slight sparking (but no glowing) 
occurs at the brushes. The machine should then be capable 
of standing full load, and in a good machine 50 per cent. 
overload) without further movement of the brushes. If, 
however, No. 1 machine will not carry fall load satis- 
factorily with the brushes adjusted in this way, the following 
points should be given attention: (1) uniformity of air-gap 
(10 per cent. maximum variation is allowable in large 
machines) ; (2) drop across spools (the voltage across each 
spool with a constant current should not vary more than 
1 per cent. from the average value) ; (5) brush spacing. (The 
brushes on all large machines should be spaced by setting 
to a paper gauge ; this gauge is made of a parallel strip of 
paper about 2in. to 3in. wide, the length of which is exactly 
- equal to the periphery of the commutator, and is divided 
into a8 many equal parts as there are brush studs. One 
brush in each stud is set to correspond to the marking on 
the paper, the remaining brushes being lined up with the 
first.) The importance of accurately spacing the brushes 
in large machines cannot be too strongly emphasised, and 
has a very considerable effect on the operation of the 
machine. 

With reference to the first remedy—viz., dividing the 
load equally on each machine—observations should be made 
to see whether this is the case. If No. 1 has a tendensy to 
take the greater part of the load, this may be due to (1) too 
great a drop in the speed of No. 2 engine or (2) Incorrect 
adjastment of the series field diverter on No. 1 generator. 
In all/'compound-wound generators intended for running in 
parallel a diverter is connected across the series field. This 
diverter is generally adjasted for the correct compounding 
before the machine leaves the manufacturers. However, if 
one machine tends to take the greater part of the load, the 
resistance of the diverter on that machine should be 
reduced, thereby shunting more current from the series 
field and lowering its voltage. Of course, it is taken for 
granted that the equaliser switch on each machine is in 
circuit. 

Incidently, the circuit breaker on No. 1 machine should 
ba given attention and set a little higher, as generally the 
calibration marks on circuit breakers are allowed a maximum 
variation of from 10 to 20 per cent. —M ONOPHASR. 


Answer to No, 853 (awarded 5s.).—In the first place, it 
would be as well to ascertain whether there is a short- 
circuit in any part of the installation. It might happen 
that there is a short on one of the starters, in which case, 
when this particular starter is used, the dynamos are 
momentarily short elreuited. lf both the circuit breakers 
were In good order, they would simply open, and flashing 
over at the brushes would be so avoided. It is not alto. 
gether an uncommon occurrence, however, for a circuit 
breaker not to operate, and it might be that the breaker 
on No. 2 machine is at fault, in which case this machine 
would not only have to deal with the whole of the load, 
but would also have to run on the short-circuit until it is 
removed by either burning it out or it being removed 
by the starter at fanlt beirg placed on another con- 
tact, or in some other similar manner. It is highly 
probable, however, that in such a case the operator of the 
faulty starter would experience some sort of firework 
display, and would bave reported the matter. 
in the question that the additional load thrown on each 


circuit, caused, for instance, by a bad joint. 


It is stated 
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machine is 100 amperes. Now, if this is the load observed 
on the ammeters, it is evident that it is nob a dead short, 
but it is extremely doubtful that this is an observed load, 
being more probably an estimated load calculated from that 
required for the motors. It is my experience that when 
machines are flashing over attendants do not look at the 
ammeters. One thing is evident—that is, when No. 2 
machine is flashing over it is very much overloaded. 
Whether it is simply due to à momentary short, or whether 
due to its having the full load thrown upon it by No. 1 
breaker coming out, is a matter of investigation. 

. We will now consider what can cause No. 1 breaker to 
come out other than overload. In the first place, it might 
be set to open at very low current, consequently, when 
the additional load comes on, it opens and throws all the 
load on No. 2, causing it to flash over by heavy armature 
reaction. The next point to be remembered is that the 
machines are compound wound, and if these are not 
identical, or the equalising connection is not good, one 
machine is liable to take up the whole of the load, thus 
opening its circuit breaker. In order to understand how 
this is brought about it will be necessary to refer to the 
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sketch. D, and D, are the two dynamos, S, and S, their 
respective shunt windings, and Se, and Se, their serles 
windings. It will be noticed that the connections to the 
'bus bars differ little from the ordinary shunt dynamo con- 
nections, except that the current has to flow round the 
series wiading to the positive 'bus bar. It will also be 
noticed that the points on the series coils where the current 
enters from the armatures are connected together, as shown 
by the wire marked equalising connection, a switch being 
interposed in the circuit, which is opened only when one of 
the machines is not ranning. The object of this equalising 
connection is to keep the starting ends of the series wind- 
ings at the same potential, so if the series windiogs have 
equal resistances the same current will flow through each, 
and, other things being equal, the two machines will share 
the load between them. Consider now the effect of a small 
amouat of resistance belng interposed in the equalising 
Now, if an 
equalising current flows through this circuit by reason of 
one of the engines slowing up more than the other at the 
instant at which this additional load mentioned in the ques- 
tion is thrown on, there will be a drop of potential over 
the equalising circuit, and the starting end of one of the 
series windings will be at a higher potential than the other, 
In this case No. 1 series winding would be the winding whose 
starting end is at a higher potential than No. 2, hence © 
a greater current will flow through it, which, of course, 
means 3 stronger field, and, following this to its logical 
conclusion, it will be seen that No. 1 machine will go on 
taking up the load from No. 2 until its breaker opens, 
when No. 2 machine will suddenly have double its normal 
load thrown upon it, causing it to spark badly, resulting 
in flashing over. 


Having pointed out several likely causes, I would advise 


“C. W. A" to look to these, and when the fault has been 
found I think the remedy will be suffisiently obvious to 


excuse further explanation.—E. AUSTIN. 


[Other replies to Question No. 853 will be given in our 
next issue.—E»p. E. E.| 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN, 


if thou hast knowledge, let others light their candle ab It, 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
‘apt to be discarded, owing to the space they would occupy. 
_ We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 


QUESTIONS. 


861. Ona three-phase three-motor crane the hoisting and travelling 
motors have starting resistances in the rotor circuits, but the 
cross-traverse motor has resistance in the stator circuits. What 
advantage is there in this? Also one of the supply meters reads 

. more than double the other. Why is this ?—A, W. 


862, In a combined engine and boiler trial it is required to know the 
dryness of the steam as it leaves the boiler, and also as it enters 
the cylinder of the engine, Which is the best way of determining 
this, due consideration Laving to be paid to the cost of the 
epperatre required and to the degree of accuracy obtainable ?— 


ANSWERS. 


Question No, 858, —' Two 150-kw. (475 volts, 315 amperes) compound- 
"wound generators, coupled to Balliss and Morcom engines running 
at 400 r.p.m., are running in parallel satisfactorily for about two 
hours with 250 amperes on each set, when suddenly an extra load 
of 100 amperes on each set is demanded which throws out No. 1 
automatic, No. 2 remaining in. This increase cf load is only 
momentary, but occurs frequently during the working shift, as 
we have 10 50-h.p. hoist motors on cranes, Immediately No, 1 
hss lost her load violent sparkirg commences at the brushes, 
which are rocked forward to deal with fu'l load, which sparking 
. ares over from positive to negative brusher, and from commutator 
to brush-holders, consequently blistering the commutator and 
brush. holders and melting the winding sweatings out of the 
commutator, Reports can be heard resembling riflo shots, and 
occur in quick succession say three times in 10 seconds, What 
is the cause and how can it te avoided ? 


Answer to No. 853 (awarded 5s), —The behaviour of the | 


machine under the conditions named in the question is not 
extraordinary, for in the case of any machine working 
under load and where the brushes are rocked forward to 
deal with this load, violent sparking is bound to occur if 
the load be suddenly removed, which in some cases, as in 
the ease under consideratior, may result in the machine 
arcing over from brush to brusb. The reason for this is 
quite evident if we examine the flux distribution, and its 
consequent effect on the commutation of the machine, 
occurring when no current is being taken from the machine, 
and, on the other hand, when the machine is fully loaded. 
Fig. 1 gives a diagrammatic representation of a two-pole 
machine. The flax distribution when there is no current 
flowing In the armature conductors 1s represented by the 
' thick line” curve in Fig. 2 From this curve we at once 
see that the neutral points are A and B, and for sparkless 
commutation the brushes will have to be placed in such a 
position that the coil undergoing commutation lies in this 
neutral field— e, between points A and D in Fig. 1. If 
this condition is arrived at, then at the moment when a 
coil is being short-circuited by a brush it is moving in a 
field of zero strength, and, consequently, no E.M.F. or 
current is induced in the coil, so that there is no rapid 


change of current in the coil when it leaves the brusb, 
which is the condition for sparkless running. 

Now, in the second case, when the machine is working 
under normal load, the brushes are rocked forward to give 
sparkless commutation. The reason for this we shall see 
later. This gives a distribution of armature current, going 
back to the simplest case—7.¢., that of a two-pole machine 
similar to that shown in Fig. 1. We can at once divide 
the armature conductors into two belts, a belt of conductors 
lying between N O and M P, which obviously produce a 
field directly opposed to the main flux, and the remaining 
conductors, which produce a field at right angles to the main 


Fra. 1. 


field. The effect of the first-named belt of conductors is to 
weaken the main field in the manner showa in Fig. 2, 
where we may take the "thin line" curve as representing 
the weakened field. The remaining belt of conductors 
produce a field which may be represented by the '' dotted ” 
eurve, and the resultant flax distribution is the sum of the 
two latter eurves, represented by the ''chain dotted " curve 
in the diagram. We at once see that when the machine is 
loaded, the field is not only distorted, but the neutral point 
is shifted forward in the direction of rotation, and it is by 
reason of this that the brushes are correspondingly rocked 
forward when load is pub on the machine. 

For sparkless commutation, when working under load, the 
brushes require to be placed, not on the neutral part, as in 
the case of no load, but a little ahead of this point, so that 
when the coil undergoing commutation is short-circuited, 
there is a current induced in it just equal to the current 
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passing in the adjoining conduetor. If this condition is 
arrived at, then tne condition for sparkless commutation 
previously et forth is fulfilled —? e, there is no change in 
the current flowing in the coll undergoing commutation 
when it leaves the brush. We shall assume that to fulfil 
the above conditions the brushes are so placed that the 
coil undergoing commutation lies in the small field repre- 
sented by D E in Fig. 2. Now, when the load is suddenly 
removed this field is at once increased to D F, wlth the 
result that when a coll is belng short-circuited by a brusb, 
a very large E M F., and, consequently, a very large current, 
is induced in it. When this coil leaves the brush, this 
eurrent has to be broken, but as the coil possesses con- 
siderable inductance it will take a considerable time for the 
current in it to die away to zaro. Of consequence, just at 
the Instant when the coil leaves the brush, an are will be 
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started between the two commutator bars, which will 
remain during its motion to the next brush. Thus a con- 
tinuous arc is formed from brush to brash, which is equiva- 
lent to a “dead” short between the brushes. It is the 
arcing over of the machine in this manner which gives rise 
to the reports like mfle shots heard by “C. W. A.” 
Further, as soon as this occurs, the very large demagnetis- 
ing action of the armature conductors set up for the instant 
practically wipes out the main field, and the arcing over 
gradually dies away, only to occur again once the field has 
reached its normal value. This probably explains why the 
reports occur something like every three seconds, Finally, 
as to the remedy, it is obvious. If the brushes be at once 
rocked back to correspond to the no-load neutral point, the 
effect will be at once stopped, or, better still, by removing 
the cause of the trouble— e., breaking the field. This 
would require to be done slowly, first by inserting con- 
siderable resistance into the field current, and, when the 
field current has dropped to a small value, breaking it by 
means of a switch. 

Possibly some device could be attached to the main 
circuit breaker for breaking the field as soon as it trips, 
but I have not seen any such device, and the difficulty 
presented is that the operation of breaking the field has to 
be done slowly, otherwise the insulation of the field spools 
may be broken down.—4A, P. Y. 

Question No, 854,—The road under a low bridge has been lowered 
12in. to suit the tramway company, and the adjacent footpath 
is about to be lowered the same amount, the length affected 
being 60 yards. A distributing main of ‘1, 06, ‘1 S. V. B. cable, 
in bitamen-filled wood trough with lin. tiles on top, is at 
present 12in, below surface of footpath. Describe step by step 
the process of lowering such a main 12in., the work to be done 
while the lowering of the footpath is proceeding. 

Answer to No. 854 (awarded 10s.).—From this question 
is seems that to lower the present distributor without 
making joints on the main would be impossible, also it is 
not clear if the current will be required to be “ through" 
all the time. There are two ways in which this job could 
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be done, and by far the most satisfactory would be to open 
out a trench the whole of the length to the depth of 2ft., 
and relay à new main, making one set of straight joints 
at each end, and then take out the old main. This way I 
would recommend, as it is well known that it would be 
practically impossible to lower the present main without 
breaking the seal of bitumen. Should this take place damp 
would certainly get into the trough, and trouble ensue; 
the cost of repairing which would be more than the 
price of the new main. Temporary connections could 
be made at the far end so as to keep the mains 
alive if required. As the work appears to be 
required to be done at the same time the footway 
is altered, the following appears to me to be the best 
method of procedure. At a point, say, 30 yards (as 
about 60 yards of main is affected) from the bridge open 
out on to the main, and chip out the bitumen so as to leave 
the cables clear for the entire length. Care should be made 
to-make the angle of slope for the troughing as easy as 
possible, so as not to dip down too suddenly. Have all in 
readiness (new troughing, bridge pleces, tiles, etc.), and at a 
convenient time cut the main; a short piece of new cable 
will be required to joint on to this end, about 3ft, of each 
size—that is, 6ft. of ‘1 In two 3ft. lengths and 3ft. of *06—to 
allow fordropin going under bridge. Thus twosetsof joints will 
be requiredat this end. Connect thisup, and carefully proceed 
to relay the old cables, after first chipping them clean, into the 
new troughing, which in the meantime you have got put in 


its corrected position. The rest of the work is simple, as- 


at the other end, where you reach the normal level again, 


only one set of joints will be required. There will probably 
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be some cable to cut off when making this set of joints, but 
this will be better than finding them too short. I should 
advise having all the ground open at once—in fact, I do 
not see how the work could be done otherwise. Figs. 1 
and 2 may make my meaning a little clearer. Mush of the 
old bitumen could be saved by putting sacks under the old 
trough, so as to keep it clean when chipping out the cables. 
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This could then be reused in the new trough. The old 
trough would not be of much use, as it would probably get - 
damaged in getting cables out.—440 VOLTS. ue 


Answer to No. 854 (awarded 7s 6d ).—We will assume 
that A B in Fig 1 is the existing level of the path, and 
that between the points C and D the main must be 12in, 
lower than at present. We imagine this is somewhat like 
the circumstance of “Q. E I's" case. We will commence 
at the point A, and start several men taking up the surface 
paving, if any, and, after they have got a few yards ahead, 
start a few more excavating for the trough and clearing 
same, making the trench 18in. wide, as shown in Fig. 2, 
Let them proceed thus trenching for about 20 yards (or to 
about point C in Fig. 1), gradually widening the trench to 
óft. at point C as the work proceeds. The widening should 
be done on one side of the trench only ; the room at disposal 
will decide this. We may now fix the proposed new level 
of the cable at C by digging down 12in. in the widened 
portion of the trench, making the cross-section of the 
trench after that shown in Fig. 3. The trench should now 
be raked back to point A with the boning rods. The other 
gang will probably by this time have taken up all the 
surface paving, and can now be put to uncovering the 
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remainder of the cable and the cutting of the trench 
as shown by the sections In the meantime, while the 
trench is being got out, let, say, three or four men care- 
fully take about three tiles off the trough at each joint, 
and chip out the bitumen, loosening the joints in the timber 
so that they can be slightly bent. After all the joints 
have been so treated, and the trench excavated throughout 
to the sections given, get all the men together with bars, 
and gently slew the trough into its new bed, using short 
wooden skids at the greater slopes if thought necessary. It 
will be found that if the slewing is done gently and slowly, 
the bitumen will not crack or break. It will depend on 
the number of men available for slewing in what lengths 
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the cable can be moved—at any rate, one man to each 


' length of trough will be required. After the cable has 


been moved to its new position we may start filling in the 

broken joints and replacing tiles, eto. This job will only 

require two or three men, so that the remainder can pro 

ceed with excavating, filling carts, ete. The deviation in 

line will not matter, unless in very exceptional circum- 

A such as parallel pipes on a narrow path.— 
. B. A. 


Answer to No, 854 (awarded 5s.).—In this operation it is 
important that the trough is handled so carefully that there 
is no excessive bending strain put upon it to crack the 
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bitumen. The following method is recommended by the 
writer: Assuming that the length of pavement to be 
lowered the full 12in. is only 20 yards (which is the usual 
bridge width), and that the remaining 40 yards is for a 
gradient at each side, this results in a fall of 1 in 20. Get 
bulk of trench out to proper gradient, leaving trough 
supported by soil Cut trough and cables at centre 
of length. Use a straight-edge, composed of a piece 
of sawn timber as long as possible Take one side 
of the run at a time. Pat straight-edge on top of 
trough. Take out soil from under trough, preferably with 
grafting tools, carefully and evenly on either side of it, 
continually slide straight-edge up and down the trough, 
and direct your men’s efforts by its indications as to uneven 
undercutting of soil. The trough should eventually bed 
evenly the whole way along the bottom of the lowered 
trench, leaving a few inches gap in the centre. This 
should be bridged by copper rods, about in. greater in 
. diameter than the cables, and drilled out a couple of inches 
at each end to take them, the joints being sweated solid 
through pourholes drilled in the top of the rod. Then 
insulate and protect as in straight-through jointing.—J. B. 


Answer to No 854 (awarded 5s,).—It will greatly depend 
on the nature of the road to be lowered what steps must 
be taken to lower the cable. If the road slopes both ways 
from the centre of the 60 yards, then it will be a compara- 
tively easy matter, and you will require little more ground 
cut than the 60 yards; if this is not the case, then more 
ground must be taken out to give you the slack you will 
require. The first steps to be taken are to break away the 
troughing, leaving the cable in the same state as when first 
laid before pouring the bitumen, then take out your 60-yard 
length and equal distance on either side till the cable lies 
on the bottom of the trench without any pressure. No 
pressure must be used on any account, and it will be 
advisable to sling the cable with cloth slings across the 
trench at short intervals till this is satisfactorily accom- 
plished. I have explained how to do this work pro- 
vided there are no obstacles such as pipes to go under, 
or which are too near the surface to allow of this being 
carried out as suggested above. If this difficulty has to be 
contended with, then it will be necessary to take up the 
ground to your first straight-through joint-box, pass the 
cable under the pipes (after breaking the joint at box), then 
remake it as before. Should this course not be available, 
then the only alternative is to cut the cable at one end of 
your 60-yard length, pass the end under all obstructions, 
and make up the deficiency with an extra length of cable, 
and lay as before. The writer has met with a few serious 
obstructions in this manner before, and it entirely depends 
upon the circumstances as to which course it is best to 
adopt; this can be easily ascertained when the ground is 
cut. Cheapness and safety are the two determining factors.— 

ES. 


Question No. 855, —Desoribe some simple but accurate method of testing 
the calorific quality of coal. Also give a description of the necessary 
apparatus (home-made) suitab’e for such tests, 


Answer to No. 855 (awarded 10s.) —In engine testing it 
is especially desirable to know the calorific quality of fuel 
being used. For this purpose, testing samples should be 
selected at intervals from the heaps after weighing out. 
To obtain a good average, this is broken up and the whole 
well mixed together. A small sample is then taken and 
pulverised by mortar and pestle until sufficiently fine to 
pass a small sieve of çin. mesb. Two grammes are then 


weighed out and gently dried. The oxygen needed for |. 


combustion is supplied by a mixture of one partb- 
nitrate and three parts potash chlorate, each of purest 
quality and reduced to fine powder, which, when used, 

should be perfectly dried. The 2 grm. of powdered fuel 

must then be mixed by means of pallet knife with 11 times 
weight of combustion mixture—i e, 22 grm. The crucible, A 
(see diagram), is then charged with the mixture, introduced 

in small portions, each being carefully rammed by glass rod. 
The cracible, A, is then placed in socket, B, of perforated 
base, C, and a length of fuse inserted. The glass cylinder, D, 

is then charged with elean water to contain 2,000 grm., 

at which water-level the glass should be engraved. 


The exact temperature of the water should be noted-by 
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thermometer, and it is advisable to make the test when at 
game temperature as room. The fuse is now light, and the. 
crucible at once covered with the brass ball, E, fitting into 
the four springs, F, fixed to brass perforated base, C. The 
stop cock, G, at the top of ball, E, should be closed, and 
the bell having been firmly pressed into clutch springs, F, 
the whole is immediately submerged in the water. When 
it is seen that combustion is complete, the tap, G, is opened 
and the thermometer is introduced through one of holes, 
H, in perforated base, C. The whole arrangement 1s then 
moved up and down to get average temperature of the 
water, 
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The difference in the thermometer readings gives rise in 
temperature. If in degrees Centigrade, muliiply by $ to 
get degrees Fahrenheit. The quantity of heat absorbed by 
the instrument must be allowed for finally. This will 
usually amount to about 10 per cent. of generated heat, 
but must ba determined experimentally for each instrument. 
In a test the following results obtained : 


Temperature of water before combustion = 15'5deg. C. - 
Temperature of water after combustion = 22*0deg C. 
Rise in temperature = 6'5deg. C = 6'5 x 2-11'7deg. F. 
Add 10 per cent. for coefficient of instrument — 117 + 
1':17=12'87deg F. un. 

Therefore, 1 grm. of this fuel under test was capable of 
raising the temperature of 1,000 grm. of water 12'87deg. FE., 
or 1lb. of fuel would raise 1,0001b. of water 12:87deg. F. in 
temperature, giving a calorific value of this particular 
sample as 12:87 x 1,000 = 12,870 B.Th.U —S. 5. | 


Answer to No. 855 (awarded 5s.).—The heating value of a 
fuel is generally determined by burning a known quantity 
and absorbing the heat developed du'iog combustion in 
water, whose rise of temperature is measured and whose 
weight is observed. A very suitable form of apparatus for 
pwforming this experiment is shown in the sketch, which 
is self-explanatory. Before proceeding with an actual 
determination of the calorific value, it is necessary to deter- 
mine the water equivalent of the calorimeter itself—that 
is, the weight of water which would experience the same 
rise of temperature as tho calorimeter doses on receiving 


the same quantity of heat. This is roughly determined as 


follows: heat the calorimeter (apart from the outer vessel) 
to.a known temperature, either in a water bath or, better, 
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by means of a steam jacket, then drop it into a known 
welght of water whose temperature has been observed, and 
note the maximum temperature attained on thoroughly 
stirring. 


Then, if T = temperature of calorimeter ; 
T, — Initial temperature of water ; 
T, — final temperature of water ; 
W = weight of water taken, 


the water equivalent of the calorimeter 
ge aed) 
T-T, 


The outer vessel may ba treated in a similar fashion, but 
its equivalent will only be half (roughly) that given by the 
above formula, as during a test the mean temperature of 
the vessel is approximately half the temperature of the 
contained water. In burning a sample there are two 
methods of procedure: (1) in which no correction is needed 
for radiation, because the temperature of the calorimeter 
at the beginning of combustion is arranged about as much 
below that of the room as the final temperature is above, 
thus making the mean temperature of the calorimeter 
approximately the same as that of the room; (2) in which 
the initial temperature of the calorimeter may be anything, 
and a correction made for radiation. 


,OXYGEN SUPPLY 


— — 


SS LS LS SSS 
ee 
- 


COPPER 
WIRE 


GLASS v 
TUBE . | 


See 


- COPPED 
STIRRED a A VESSEL 
OMPOSITION. ZAA. LA 
Riema O Uo 
|| 9 / 
| 


er] TM HMM LIU ee 

For ordinary purposes the first method is by far the 
most convenient one to use, the various steps in the experl- 
ment being as follows: (1) Carefully grind up an average 
sample of coal In an iron mortar and weigh out about 
l grm. in the crucible. Enter weight in log form. Now 
add a small quantity (‘05grm, to 'l grm.) of powdered 
sulphur to the coal for the purpose of igniting it, and weigh 
again. The sulphur can ba conveniently taken up on the 
blade of a penknife, and should be deposited in a little 
pyramid in the centre of the crucible on top of the coal. 
It should not be spread all over the top of the coal in a 
thin layer. (2) Prepare a quantity of water at a tempera- 
ture about 2:'5deg. C. below the temperature of the room. 
Water drawn from the tap varies in temperature according 
to the season, but usually it will be necessary to add a little 
warm water to it in order to briog it to the requisite tem- 
perature. Jotroduce a known weight of this water into the 
outer vessel of the calorimeter ; this quantity should be so 
arranged that on introducing the calorimeter the water- 
level rises to that shown in the sketch. Note the exact 
temperature by means of a good thermometer. (3) Place 
the crucible securely in the holder and place the cork in 
position. (4) Turn ona gentle stream of oxygen from a 
bottle or reservoir. The rate of flow of oxygen can be 
easily ascertained by immersing the end of the oxygen 
pipe in the water of the calorimeter, (5) Take a piece 
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of iron wire about jin. diameter and 1ft. long, and 
heat one end in a gas flame. Touch the top of the 
little pyramid of sulphur with the hot end, and the 
sulphur should ignite, after which withdraw the wire and 
insert the oxygen tube and rubber cork, and as soon as 
ignition has taken place immerse the calorimeter in the 
water. (6) Regulate the supply of oxygen so that the coal 
does not flame appreciably, or soot will be formed on the 
interior of the glass vessel. The oxygen jet can be directed 
to any part of the crucible by catching hold of the rubber 
cork. Towards the end of combustion the unburnt parts 
of the sample should be played upon by the oxygen jet, 
especially if it is found that by so doing the brightness is 
increased. Continue to play upon a bright spot until tke 
brightness has diminished considerably ; the crucible should 
become red hot before the charge is three parts burnt. 
The oxygen must never be admitted so rapidly as to cause 
particles to be blown out of the crucible. If the sample is 
observed to burn with a smoky flame, reduce, but not stop, 
the supply of oxygen until the sample is coked, after which 
the supply of oxygen may be increased to the normal again. 
If this does not prevent the smoky flame, the combustion 
must be stopped, as the result would be valueless on account 
of unburnt carbon (soot), In such cases the fuel must be 
mixed before combustion with about one-third of its weight 
of dried kaolin or calcined alumina. This will ensure 
smokeless burning without interfering with the heat 
evolved. (7) After combustion is complete continue to 
pass oxygen through the calorimeter, but not at a rapid 
rate, and watch the thermometer till the vemperature ceases 
to rise. Enter temperature in log form. (8) Then remove 
calorimeter, turn off oxygen, and welgh the ash. 

Calculation of the Calorific or Heating Value—Let S 
grammes equal the weight of sulphur used in the experi- 
ment, then, since the heat developed by 1 grm. of sulphur 
= 2,200 calories, theheatgiven out by the sulphur = 2,200 + S 
calories. This must be subtracted from the total heat 
given out by the sample of fuel while burning in the calori- 
meter. Let W = equivalent weight of water heated in 
grammes, and let W = weight of sample of coal in grammes, 
then heat in calories given out by coal and sulphur = W 
x rise of temperature, and heat given out by W grammes 
of coal alone = W x rise of temperature — 2,200 S ; also 
heat in calories given out by 1 grm. of coal alone = 

W x rise of temperature — 2,200 S 

W : 
To convert calories per gramme to British thermal units 
per pound multiply by 18. When performing a number of 
tests, much time 1s saved by adopting a systematic method 


of recording the observations and results; a suitable log 
table for this purpose is appended. : 


Name and kind of fuoel..................... 


Weights (all in grammes) ! 
Crucible empty = ...... Crucible and coal=...... Coal...... 
Crucible, coal, and sulphur — ...... Sulphur = ...... 
Crucible and ash — ...... ! 
Water equivalent of calorimeter = ...... 
Total weight of water heated — ...... 


Temperatures, 


Water alone = ...... 


Final — ...... 


Mean =... 


Results, 

Heat developed by sample of coal and sulphur = 

calories. 
Heat developed by sample of sulphur alone=...... gal ries, 
Heat developed by sample of coal alone=...... 
Calorific value of sample in calories per gramme=...... 
Calorific value of sample in B.Th.U. per pound=...... 
Percentage of ash=...... | 


**'929€9202 


Heat developed by 1 grm, of combustible = ......calories, 
Heat developed by 1lb. of combustible = ...... B.Th.U. | 
—H. E H, 


[Other replies to Question No. 855 will be given.in our 
next issue.—Eb. E. E.] 
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TECHNICAL PROBLEMS, WITH 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at Ib. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

QUESTIONS. 

863. The engineers in a remote electricity works occasionally get 
brought to them to repair the msgneto machines of motorcars, 
The one chiefly used is the Simms, which is apparently a low- 
tension generator, working through the same induction coil at 
the battery, and a French machine with no name on it, but this 
is a high-tension machine, Oan any reader with experience in 
these machines give diagram of circuits (especially of the French 


machine), and also state the chief cause of failure, tests, and 
method of repairs ? —K. 


864, In a central station where the alternator field exciter is driven 
off the end of the alternator shaft by a leather belt, a spark 
strikes and continues across a space of about 4in. between the edge 
of the belt and the end of the bedplate screw of the alternator, 
This spark can aiso be attracted by the hand, if held in any 
position near the belt, Does the belt act as a Wimshurst machine ? 
If not explain the cause of it, and ifit hasany injurious effects, — 


865, A compound-wound generator, 150 kw. (475 volts, 315 amperes), 
running at 400 r.p.m., driven direct by a Belliss and Morcom 
engine, is running for the week-end load, which consists of a 
centrifugal pump, driven by a shunt motor, taxing 170 amperes 
at 460 volts, 300 yards from generating station, Also an 80-h.p. 
compound-wound motor at 460 volts for slag crushing. Oa stop- 
ping down the pump motor— the slag.crushing motor still running 
with about 60 amperes load—the engine and slag crushing motor 
both hunt away, The voltmeter fluctuates constantly between 
450 and 475 volts, the ammeter from zero to 100 amperes, con- 
binning this way until some other load is put on. The governing 
of the ergine is all that could be desired, What is the cause, 
and how can it be avoided —O. W, A, 

ANSWERS. 


-Question No 855,—Describe some simple but accurate method of testing 
the calorific quality of coal, Also give a description of the necessary 
apparatus (home-made) suitable for such tests. 


Answer to No. 855 (awarded "Is. 6d.).—Undoubtedly the 
best and, perbaps, the simplest method in the long run of 
testing the value of coal for steam-raising purposes is to make 
a practical running test—viz, in a boiler—otherwise, the 
amount of residue (ash, clinker, etc ) left from the products 
of combustion cannot be ascertained with any degree of 
accuracy. To attempt to describe a home-made apparatus for 
estimating the heating value of coal, which is, presumably, 
to possess simplicity of construction and manipulation and 
ab the same time give accurate results, is, in the wrlter's 
opinion, practically impossible. 

There are several ways of ascertaining the heating value 
of a sample of coal, but the calorimeter method is the one 
almost exclusively used by engineers. The one great 
disadvantage common to all experiments of this class 
carried out on such a small scale is that it is practically 
impossible to get a really representative sample of the coal, 
as so many Impurities are found in all coals when delivered 
to the user. Fuel calorimeters are many and varied, but 
all are based on the same principle. 


A known quantity of 
the fuel is burnt in such a way that the heat developed 


SOLUTIONS BY | during combustion is transformed to water, whose weight 


is observed, the difference between the initial and final 
temperatures of the water being the factor from which the 
heatiag value of the fuel is determined by calculation. 

The L. Thomson fuel tester (Fig. 1) is one of the best 
known types of calorimeter, and one which is very popular 
with practical engineers. Compared with many types 
which are purely laboratory apparatus, this instrument is 


Fie 1, 


extremely simple in construction and working. In the 
sketch A is a glass beaker graded to contain 1,934 grm. 
of water; B is a brass receptacle, made on the principle of 
the diving bell, fitted with a loose base, C, which is provided 
with a series of brass clips to hold the copper furnace, D, 
in which the sample of fuel under test is to be burnt. 
Several portions, which collectively are a fairly representa- 
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tive sample of the coal to be tested, are reduced to a powder 
fine enough to pass through a gauze sleve of 64 meshes to 
the square inch. Two grammes of the powdered mass is 
intimately worked with an oxygen mixture, consisting of 
three parts of chlorate and one part of nitrate of potash. 
The resultant mixture is firmly rammed into the copper 
furnace, D, and a small plece of fuse, about ĝin. (prepared 
by steeping cotton in § moderately strong solution of 
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nitrate of potash), is placed on the top of the powder. 
The glass beaker having been filled with water up to the 
engraved mark (1,954 grm.), the temperature is carefully 
taken with a thermometer. The fuse of the charge is now 
fired, and the combustion chamber, B, firmly fixed on the 
base, C, the whole, finallly, being quickly submerged in 
the water. This operation requires to be performed rapidly, 
and the combustion chamber lowered in. the water before 
the fuse ignites the mixture, otherwise the operator runs the 
risk of having his hands or face scorched. After combustion 
has ceased, the tap at top of vent-pipe, E, is opened, and 
the temperature of the water carefully observed while the 
thermometer is immersed in the water. The weight of 
water used x rise in temperature (degrees E.) +-10 per cent. 
allowed for absorption of heat by instrument -+ weight of 
fuel = British thermal units. "D 

A new calorimeter—the R. Wild—introduced by the 
makers of the Thomson instrument described above, is 
shown in Fig 2. The apparatus consists of a combustion 
chamber, A, suspended from the cover, B, by conduit, C, 
which is furnished with a valve, D. E is a copper water- 
vessel, while F is an outside vessel, heavily nickelled, form- 
ing an air jacket which prevents radiation and absorption. 
G is a Fahrenheit thermometer, while H is an agitating 
paddle or stirrer. Ia this instrument the coal under test is 
mixed with sodium peroxide, and placed in the crucible, A. 
After filling with the necessary amount of water, the cover, 
B, is put on the water-vessel, E, and then placed in the 
outer vessel, F. A piece of nickel wire, heated to a bright 
red, is dropped quickly through valve, D. This fires the 
charge, and the temperature immediately begins to rise. 
The water is now agitated by stirrer, H, and the highest 
temperature carefally noted. The difference between the 
initial and final temperature of the water when multiplied 
by 1,000 =the calorific power in British thermal units per 
pound of fuel. 


A paper on “Coal Testing,” by J Holliday, was read | 


before the Dablin Local Section of the Institution of 
Electrical Engineers on April 5, 1906 (see electrical 
Engineer, April 6 and 13) —S L. e 
Answer to No. 855 (awarded 5s.).—The following method 
of testing the caloritic value of coal is simple and accurate, 
and may be easily carried out without any elaborate appa- 
ratus. A weighed quantity of coal is burned in oxygen, 
and the escaping gases impart heat to a known quantity of 
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water. The apparatus used is shown in Fig. 1. A small 
crucible of platinum is fixed on a brass stand, and covered 
by a glass cover, kept in position by means of a brass ring 
. and small bolts. The brass stand is so constructed that 
the gases formed by the combustion of the coal pass to 
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the bottom of the vessel containing the water, and thus 
heat the water throughout (Fig. 2). The apparatus is 
wholly immersed in a calorimeter of glass, and a 
supply of oxygen is required. Before proceeding to 
test any samples of coal, the water equivalent of 
the apparatus must be determined. To determine the 
calorific value of a sample of coal, carefully weigh about 
1 grm. of a powdered specimen in the crucible, and 
add a very small quantity of sulphur to aid ignition. 
Fix the crucible in position, and secure the glass cover by 
means of the indiarubber ring, brass ring, and bolts. 
Measure out sufficient water in the calorimeter to cover the 
apparatus, and note the temperature, 7, Fill the glass 
cover with oxygen gas from the supply, and then ignite 
the sample of coal by means of a heated glass rod Quickly 
insert the rubber stopper, and immerse the whole apparatus 
in the calorimeter. By a jadieious supply of oxygen the 
sample must be kept burning until it has all burnt away, 
care being taken not to blow any unbarnt coal out of the 
crucible. After all the fael is consumed, allow the oxygen 
to pass through until no further rise in temperature is 
noted in the water in the calorimeter. Note the final 
temperature, T. The calorific value of the fuel may then 
be determined from the formula : 


Q.V _ (Weight of water + water equivalent) (T — 7) 
B Weight of tuel taken — 


The values thus obtained will be in gramme degrees Centi- 
grade (or Fahrenheit), and can easily be converted into 
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British thermal units, This form of apparatus has many 
advantages: (1) very little heat is lost, as the bulk of 
water used is large, and, owing to the construction of the 
brass stand, the gases pass right through the liquid; (2) 
the combustion of the coal 1s complete, and the amount of 
unbarnt coal wasted is inappreciahle if the supply of oxygen 
is jadiciously regulated ; (3) the rise in temperature can 
easily be noted 

The cost of the platinum crucible may be regarded, 
perhaps, as a defect, but, unless very accurate results are 
required, a thin porcelain crucible answers the purpose 
admirably, and the apparatus can be ‘home made” I 
believe the above method and apparatus were brought out 
by Mr. C R Darling, and are cescribed in his book on 
physics.— HYSTERESIS, 


Question No. 857.—Describe an accurate method of calibrating direct- 
current ammeters of the shunt and alternating current ammeters 
of the transformer type, after their erection on station switch- 
boards. A method by which no main switches require to be 
opened would be preferred, 


Answer to No, 857 (awarded 10s.)—This matter haa 
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received of late much attention from manufacturers of 
switchboard instruments on account of the risk of injury 
which instruments ran during erection. In some cases 
instruments on switebboards have been known to be stowed 
away for six months in damp and unfavourable situations 
while the station building bas been finished. A broken 
glass may, under these conditions, let in brick and building 
dust, which may be disastrous to the modern moving.coil 
Instrument. Hence it has been desirable to arrange for an 
inspection and check on the instruments after erection of 
the board in place, Taking moving-coil direct-current 
instruments first, ammeters of this type, of course, usually 
work off shunts, They are, in effect, low-reading volt- 
meters measuring the potential difference across the shunt, 
being connected by a pair of flexible leads across the 
potential” terminals of the shunt. Consequently, they 
can be checked as millivoltmeters without disturbing or 
opening the main circuit, the only disconnection necessary 
being the flexible leads from the shunt. If the check be 
carried out by the user, be should ascertain from the manu- 
facturer the potential difference necessary at the shunt ends 
of the instrument flexible lead to give maximum deflection 
on the scale, or, what amounts to the same thing, the 
correct resistance of the shunt measured from the potential 
terminals. "This may be different for each ammeter instru- 
ment, but some makers now standardise the sensibility of 
the instruments, a common potential difference for maxi- 
mum deflection being 75 millivolt&—; e., the drop over the 
sbunts at full load is 75 millivolts, If this figure be 
obtained an instrument can be checked as a millivoltmeter 
quite easily, in situ, by simply uncoupling the flexible leads 
from the potential terminals of the shunt (not breaking the 
main circuit at all) and putting it in parallel with a 
“standard ” millivolumeter. making tests at a few points of 
the scale as shown in Fig. 1. 
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Of course, it would be possible to check the instrument 
as a millivolbmeter against a pctentiometer, but since 
extreme accuracy is not required, and it is generally incon- 
venient to move the potentiometer from the test-room, the 
better plan is to first check the “standard " millivoltmeter 
against the potentiometer, and then carry it to the instru- 
ment on the board. A good millivoltmeter may, if care- 
fully kept, need checking only neess!'onslly Ic should be 
of a typa which is magnetically shielded, as the magnetic 
fields rear the switchbuards may be fairly high. Of course, 
& check direct against a standard hke the potentiometer is 
very desirable, but since such an instrument works usually 
in conjanction with a reflecting galvanometer, the test can 
in general orly be made by removing the instrument from 
the switchboard. <A portable potentiometer of simple kind 
for the work has been designed, but on the whole the use 
of a good millivolrmeter is simplest If, for example, 
readings taken as described, with an ammeter instrument 
indicating 0 to 1,000 amperes, were as follows : 


| 0 100 200 5¢0 750 1,000 

Potential diff -rence at fl-xible ends, 
read on millivoltmeter.....—.... Q 76 15'2 879 568 757 
this would show the instrument to read on the whole 
about 1 per cent. too high if 75 millivolts were ita true 
maximum reading. The scales of the ammeters might be 
lightly marked with the millivolts corresponding to certain 
readings on their ampere scales. One leading firm now 
wake ita rule to mark the scales of their ammeters which 


Reading on instrument scale ,......0 


uu 


work off shunts with a subsidiary faint scale of millivolts, 
This plan is of great assistance to central-station engineers 
in making such tests as that mentioned. This firm also 
designs its instruments so that any small adjustment found 
necessary as the result of tests, may be very simp!y mado 
mechanically by slightly altering the length of the con- 
trolling spring. 

In many stations it is not alwsys possible to procure a 
good rheostat such as is required for the above test, and 
a simple one can be made by winding à few coils about 
10 ohms each connected to the studs of a simple switch, 
and putting in series a stretched bare wire of about 
11 ohms This stretched wire may well be of hard 
nickeline about 0'01in. diameter (since the currents dealt 
with are usually very small) with a sliding contact. The 
wire and sliding contact will need frequent cleaning with 
paraffin oil, which cleans the wire and leaves no sticky 
residue on evaporating. This will ensure smooth adj istment. 
Of course, the test as a millivolumeter does not necessarily 
prove the ammeter correct since it sssumes that the shunt has 
kept its correct resistance. This, however, is generally 
perfectly safe to assume, unless the shunt bears signs of. 
very severe handling. This can sometimes be the case, 
the writer having once investigated a complaint of an 
ammeter being incorrect in which the shunt (which was 
constructed of four sheets of manganin, in parallel, sweated 
into copper terminal blocks) had been bent very much by 
the switchboard builders to suit a particular connection, 
with the result that one of the sheets was parted almost 
right across, Thus the fall of potential over the shunt had 
been much increased and the ammeter indicated much too 
high. Well-constructed shunts are very permanent in their 
resistance, and will stand a good deal of hard usage without 
injury. Is should be noted that they should be coupled up 
to the main leads at the surfaces provided, as in large 
shunts with ‘ potential points " on the end terminals failure 
to do this may alter the distribution of potential, and cause 
the potential diffsrence at the potential terminals to be 
slightly wrong. If a shunt appears to have been damaged 
it can, of course, be bridged, removed from circuit, and 
tested by passing a current through it, measuring this on & 
porentiometer or standard ammeter, and taking the potential 
difference at its potential terminals by potentiometer or 
standard millivoltmeter. In general, in good work this 
will not be necessary, 

With alternating current ammeters working cff transformers 
an analogous test may be made, treating the indicating 
instrument, apart from its series transformer, as a low- 
reading ammeter. The instrument can ba disconnected 
from its transformer and coupled in series with a 
standardised hot-wire ammeter or dynamometer of suitable 
range. Of course, this requires a knowledge of the current 
needed by the instrument for maximum, and for a few 
other deflections along the scale, which figures can easily 
be supplied by the manufacturers, who could take tests 
after calibration of the combined instrument and trans- 
former. If the indicating instrument jis of the hot-wire 
type the test can be made with direct current, but if of the 
moving-iron type the alternating current must be used. A 
very small tranef » m-r can easily be arranged to work «ff 
the supply ad p ovide a few volts on its secondary for the 
tests, the cure :t being easi y adjusted, bv resistance, if 
desired. In this case the test will be made at the same 
frequency as the working circuit. Most series instrument 
transformers can be safely run with their secondaries on open 
circuit, so that there is no need to open the main circuit. 
Of course, as in the case of the direct-current shunts, the 
instrument transformer has been taken to have remained 
unaltered since calitration. They are not liable to i: jary 
as a rule, and hence can in general be trusted to have 
remained unaltered If suspected on account of erratic 
readings, tbe transformer can only be examined by bridg. 
ing and cutting out of circuit, when a test on Instrument 
and transformer combined can be made —SPANNUNG, 


Answer to No. 857 (awarded 7s. 6d ).— Oae of the 
simplest ways of calibrating direct-current moving-ccil 
ammeters is that adopted by Messrs. Crompton and 
Co,, and described on p. 671, vol xxxiii, of the Journal: 
of the Institution of Electrical Engineers. As is 
well known, all ammetera of the shunt type are prae 
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tically millivoltmeters, scaled in amperes, and read the 
potential difference across the ends of a known shunt of 
low resistance in series with and carrying the main current, 
their scales being calibrated so that the needle indicates in 
proportion to the current passing through them. In 
Messrs Crompton and Co.’s standard type they are all 
made to give their full scale deflaction when a potential of 
‘075 volt is applied to their terminals. Since the deflection 
of a “ moving-coil " instrument 1s, for all practical purposes, 
directly proportional to the current passing through it, 
they need only to be verified at two points on the scale, 
and when the z:ro is given, one point will be sufficient 
To simplify the calibration and acjastment of their instru- 
ments after erection, Messrs. Crompton and Co. have 
devised a very simple apparatus, which consists of a small 
galvanometer with a mark on the scale, which will deflect 


to this mark when a potential difference of ‘075 volt is 
applied to its terminals, the galvanometer itself being easily 
calibrated and adjasted previous to use by means of a 
potentiometer or other standard instrument. 

When an ammeter is required to be tested, it is connected 
up as shown in Fig. 1, the ammeter being connected in 
parallel with the galvanometer to a battery B, R being an 
adjastable resistance in series to regulate the current passing 
R is adjasted until G deflects to the mark on the scale, 
when it can be seen whether A deflects to the ‘(075 mark 
on the scale, and, if required, it can easily be adjusted. 
Instead of G, a millivolumeter may be used with advan- 
tage, and cifferent points on the scale can then be checked, 
and any inequality of the instrament may be noted. The 
great advantage of this method lies in the fact that no 
heavy currents are required, a Leclanché cell being sufficient 
for the purpose. 


-4- 


7o buta aere; 


Fig. 2. 


The following method may be used where the board is 
equipped with duplicate 'bus bars, and has the advantage 
that any type of instrament may be checked under actual 
working eonditions, "The connections are shown in Fig 2, 
and are as follows: B, B, are the ’bus bare, A, A,, A, being 
the ammeters, and, being connected to the plug bars 
P, P, P, S is the switch for interconnecting the bars. 
Across the bars is placed the potentiometer shunt, D. 
Sappose A to be the ammeter to be calibrated. Close S 
and plug P on to the top bar, B, and plug all the 
other circuits on the lower bar, B Now open S, when 
P will supply current to B through the shunt, D, 
the current being measured on the potentiometer and 
checked with A when any adjastment required may be 
made. To calibrate A,, close S and put another plug in 
the lower hole of P. Remove the top plag of P and place 
in top hole of P,, then remove lower plug in P, and open S, 
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when P will supply the current to B through the shunt, D. 
To calibrate A, or any other instruments on the board, 
proceed in the same way. With this method, although a 
switch is opened, no current is broken, and the instruments 
may ba calibrated during the evening shift, when the 
different loads may be easily got on the different circuits. 
In place of the potentiometer, a standard ammeter or 
Kelvin balance may be used, and when this is done this 
method may with advantage be used for alternating-current 
boards. When, however, the transforming ratio of the 
transformers is known, alternating-current ammeters may 
be tested on low-tension circuits without any danger to the 
operator,—H. V. CATON. 


Answer to No. 857 (awarded 5s.).—Both direct-current 
ammeters of the sbunt type and alternate - current 
ammeters of the transformer type may be calibrated after 
erection by the following method, which ensures accuracy 
and involves no risk of interference with the continuity of 
supply. 

EH Direct -Current Ammeters of the Shunt Type.—The 
equipment required consists of a Weston ammeter, with its 
accompanying set of shunts, two short lengths of cable each 
terminated at one end by a screw clamp, and at the other 
by an ordinary terminal chosen for use with the Weston 
shunts. The screw clamps are of such design (see Fig. 1) 
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as to give a ready and efficient connection to the top and 
bottom contact blocks respectively of the main switch in 
series with the shunt of the ammeter to be checked. Having 
fixed these, and connected the other ends of the cable to a 
Weston shunt of suitable capacity, we have a path of low 
resistance shunting the main switch, and so, on opening 
the latter, there is no appreciable effact on the supply, 
and the same current passes through both shunts. Hence 
corresponding readings of the Weston ammeter and of 
the ammeter to be calibrated may now be taken. 
(In most cases observation of the zaro error and one check- 
reading at approximately half-scale deflection will suffice ) 
When this has been done, replace the main switch and 
remove the clamps. 

2. Alternate-Current Ammeters of the Transformer Type — 
These may be calibrated by exactly the same procedare as 
above by the substitution for the Weston shunt and 
ammeter of a standard Elliot current transformer and 
ammeter, which may be obtained in compact and portable 
form, fitted in a box with various terminals for use with 
diff rent ranges. As with the direct-current ammeter 
calibration, from the readings obtained a calibration curve 
may be derived. The whole method has the advantages 
of simplicity and accuracy, with no intricate and trouble- 
some linking in, disconnecting. etc., it being perfectly safe 
to test under any conditions of load, thus permitting a 
good range of readings if required. ——DELEEF, 


[Other replies to Question No. 857 will be given in our 
next issue.—Ep. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


M thou hast knowledge, let others light their candle at It, 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. 


ANSWERS, 

Question No, 851, —Desoribe an accurate method of calibrating direct- 
current ammeters of the shunt and alternating-current ammeters 
of the transformer type, after their erection on station switch- 
boards, A method by which no main switches require to be 
opened would be preferred, 


Answer io No. 857 (awarded 55.).—The best method of 
calibrating ammeters on the switchboard is to compare 
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them with a standard ammeter. The question requires 
that the ammeters must be in circuit with the current 
passing through them whilst they are being tested. The 
only difficulty in this method is in the case of unsteady 
loads, when it may be difficult to obtain an exact com- 
parison of the readings at the same time, In Fig, 1 is 
given the connections of the method for testing direct- 
current shunt ammeters. The shunt for the testing 
ammeter is connected in series with the shunt of the station 
ammeter. There is provided across the terminals of the 
shunt for the standard ammeter a short circuiting switch, 
so that the standard shunt be cut in or out at any time 
desired. This switch can easily be inserted in circuit with 
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the mains at any time that the main switches can be opened 
for a few seconds, or, indeed, it can be connected up with 
them closed if great care be taken so as not to break the 
circuit. Having once inserted this switch, the shunt and 
the standard ammeter can be connected at leisure and put 
into circuit by opening this switch. The readings of the 
two ammeters can then be compared. 

The testing of alternating-current ammeters can be done 
in a similar way, the primaries being connected in series. 
There is one very good way of testing alternating-current 
ammoters I know from experience that is by far the 
best and quickest way of testing. It involves the use of 
a standard ammeter and tranaformer as before, and also a 


second current transformer and an Inductive regulator. 
All the primaries of the three transformers are connected 


in series. In the secondary of the auxiliary transformer 


is connected an inductive regulator with a movable iron 
core ; this secondary is also connected through a switch to 
some source of alternating-current supply in the station. 
Now, the three primaries are connected together, so that 
when the supply is switched on the same current flows 
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through the two ammeter transformer primaries, and the 
readings may be compared. The auxiliary transformer is 
used as a step-down transformer. The best type of induc- 
tive regulator is one in which the core is moved in and out 
of the coil by means of a screw operated from a smali hand 
wheel I have found that this apparatus can be connected 
up behind the switchboard and the test taken on between 
five and ten minutes, so that it is a very quick method.— 
ERNEST P. HoLris. 

Question No, 858.—How would you test steel and iron borings fo 

permeability by a simple and accurate method? — 

Answer to No. 858 (awarded 7s, 6d.).—The determination 
of the permeability of iron and steel borings can be made 
in precisely the same manner as the permeability of a rigid, 
solid mass of iron or steel, in the form of an anchor ring or 
of a solenoid, is determined—namely, by the ballistic 
galvanometer method—the only difficulty presenting itself 
being that of arranging the borings so as to assume a form 
which will be suitable for the test. To arrange them in the 
form of an anchor ring is a rather perplexing and difficult 
task, which can, however, be accomplished, though the 
results will not be as accurate and reliable as are desired. 
The difficulty can be overcome by making a two-part 
hollow anchoring (preferably of square section) of brass, 
having very thin. walls, This is represented in Fig. 1, 
wherein a is a full elevation of the two parts joined 
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together, and b is an isometric view of one part, the 
other part being exactly like this one. These can be 
very easily cast in brass, care being taken, however, 
that the cores of the mould are very accurate and 
smooth, for otherwise the cross-section of the ring of iron 
borings would not be uniform, the result being error. The 
walls of the brass ring should be as thin as possible, com- - 
patible with strength and with the possibility of sound 
casting. When these two parts have been procured, the 
two faces at X and Y (Fig. 1) should be machined flat, so 
that when the two segments are placed face to face, the 
two faces fit together with precision. The two segments . 
should then be filled with the iron and ateel borings, broken 
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up as finely as possible so as to fill all available space in | 
the ring. When as many borings as possible have been put 
in, the two segments are fitted together and the joints, 
X,and Y, soldered up, the solder being wiped off the 
exterior of the ring. This can then be used as if it were 
a. solid anchor ring, and the ballistic galvanometer test. 
performed upon it. This test has been fully described in 
the answers to Question No. 707 in the Electrical Engineer 
of Aug. .5 and 12, 1904, to which * Z2” is referred, 

` A simpler method is to use a very long solenoid instead 
of the anchor ring. In this method a long brass tube, 
having a diameter of about 1in, should be employed, the 
interior of the tube being filled with iron borings very 
closely.. The tube should not have very thick walls, the 
thickness not exceeding 0:065in. The primary coil should 
be wound the whole length. of the solenoid, whilst the 
secondary should only be wound over a portion of the core 


In the middle. The connections are then precisely the | 
The tube should have a definite | 


same as in the above teat. 
length, and have end-caps so as to prevent the borings from 


falling out,of.the tube. The diameter of. the core should | 


be taken as the internal diameter of the tube, this being 
the diameter of the solenoid.—G. W. B. 


Answer to No. 858 (awarded Ts. 6d.).—AÀs the main 
difficulty with this question is in arranging the borings, 
we will consider this point first, There is no information 
given as to quantity of borings, so we will suppose there 
are enough to fill a glass tube 6in. in length with an 
internal ‘diameter of iin. It will. be practically impossible 
te. calculate the area of this core by ordinary measurement, 
but by weighing the borings and knowing area and length 
of the glass tube a very close approximation can be made 
88 bo. the actual area of iron. A difficulty is now found in 
determining the length of the core.. There will evidently 
be a large number of.joints between the borings, and. pre- 
caution must. taken. to clean the borings and press them 
together in the tube as closely as possible. . Another point. 
to be considered is, any difference between the borings and 


the sample from which they were, obtained. A blunt tool | 
may cut off borings in such a manner as to, leave them | 
very much harder than the casting or forging itself; thus | 


the original piece and the borings may vary considerably 


in „permeability... If the original has been annealed, it |. 


would, appear that the borings should again receive like 
treatment. Over the glass tube wind three or four layers 
of, No. 16.copper wire. This wire should be double cotton- 
covered. Over this wind a few turns, of No. 36; the 
number, of turns of this secondary will depend on the 
ballistic galvanometer, to be, used for the experiment, 
probably about 20 turns. The galvanometer must be 
calibrated either with an earth coil or a standard solenoid. 
A supply.of current with ampere-meter, regulating resistance, 
reversing switch, etc., must be provided toenergisetheprimary 
elrcujt round the borings. If the secondary.is now con- 
nected to the ballistic galvanometer, we can tell the number 
of lines passing through the core due to a given number 
of ampere-turns, From this the permeability may be 
calculated. We have A 


DE density of lines (B) 
, permeability (4) = 4——— — — ——— 
v P d 0).  magnetising force (H) 
Holt ®t 
| 10 
where n = turns per unit length and C — current in amperes. 
If “Z> can look up the Electrical Engineer for Aug. 5, 
1904, he will find. à number of capital answers on this 
question of permeabillty.—M. M; 


Answer fo, No. 858-(awarded5s,).—-Tt-1s extremely doubtful 
whether there is any suitable means; of. testing. the perme-- 
ability. of Iron.or steel in the form of borings, and 1 think. 
it would:be. tar, preferable to either obtain samples.of the 
metals from the.founders in the form of -a rod-or ring, or. 
if dp- is particularly required. to test bhe. borings, send them 
to the founders asking them, to recast them under the same 
conditions in.either.of the forms mentioned above. - When | 
this hasbeen done, there.are.seyeral methods by which the 
occupy. far more:space..snd ime; abour disposal, and pre-- 
suming: thatnone, of the.c&tandard;: apparatus are: ab hand,- 
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such as Ewing’s permeability bridge or balance, the follow- 
j ing is a method which is often employed in laboratories and 
other such places. The sketch shows a deflection magneto- . 


meter. It consists of a small and delicate suspended magnetic 
‘needle provided with a pointer, p, by means of which the 


ideflection of the needle may be accurately noted. T is a 


round bar of iron, which is the sample under test. This 
‘should be turned up smoothly so that its dimensions may 
-be accurately taken. This test bar is wound with a known 
‘number of turns of insulated wire. B is a battery, K a 


‘key, and G a tangent galvanometer or other suitable instru- 


‘ment for measuring small currents, and R an adjustable: 
In order to use the instrument, the test plece 
‘must be placed at right angles to the needle as shown, and- 
‘the distance, d, carefully noted. Then, having taken the 
length, /, of the test plece, and diameter, d}, its volume, V,. 
will be d,? x ‘7854 xl. Now send a known current through 


the coil, and note the angle of the n:edle's deflection, which 


we will call A. Then | | 


The only quantity we have to find is H, and this ‘Is. 
glven by = E be | 
: 1'257 C.N. id 


to. Length of test plece, T, 20cm.; diameter, d,, lem.; 
number of turns, N, 150; distance, d, 30cm. When the 
sample takes the form of a ring, the ballistic method should 
be employed, the above method being, of course, quite 
unsuitable, —E. AUSTIN. 


| Question No, 859,—Expiain the electrisal conditions existing in a 


polyphase motor with wcund rotor when rotor is in positions 
res as ‘' dead points" or positions of practically zero starting 
orque, . 
Best Answer to No. 859 (awarded 105.).—The relative 
positions of stator and rotor corresponding to a “dead 
point” are shown in Fig. 14 With the rotor winding 
short-circuited the torque, In this position, would be practi- 
cally zero. A practical demonstration may be obtained by 
short-circulting the rotor and applying a low voltage to the 
stator windings, as is done when impedance measurements , 
are taken on the motor. If an attempt be made to turn’ 
the rotor, a considerable force will be required to move it 
past these dead points. This “cogging effect” is due to. 
the variation of the magnetic reluctance with different : 
positions of the rotor, and also to the transformer action | 
of the stator and rotor coils. .A design of the form shown 
in Fig..1B would illustrate this effect. to à marked degree, : 
and would tend to operate merely as a transformer, the - 


| starting, torque beiog zero. In induction motors with | 


wound rotors, something similar would tend to occur if. the . 
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number of slots per pole on the rotor correspond with those 
on the stator. In order to avoid this, it is customary to 
design the stator and rotor with a different number of slots. 
Thus, in a design having three slots per pole per phase in 
the stator, the wound rotor would be given four or five 
slots per pole per phase. With a squirrel-cage rotor this 
difficulty—7.e., the number of slots being a multiple of the 
number of poles—may be overcome by giving the rotor an 
odd number of slots, A four-pole three-phase motor may 
thus have 36 slots in the stator and 47 slots in the squirrel- 
eage rotor. This same motor with a wound rotor would be 
given either 48 or 60 slots in the rotor. — 

The electrical conditions existing at these '* dead points” 


what poor magnetic circuit. However, in order to investi: 


W | 


Fie. 1A, 


diagrams relating to the performance of induction motors. 
In this connection we may consider the eight-pole, 150-hp , 
40 ~, three-phase, 550-volt induction motor described 
by Prof. S. P. Thompson in his book on “Polyphase 
Electrie Currents,” * and further analysed by Hobart in his 
articles on ‘Electric Motors.” + In the analysis given by 
Hobart the only loss assumed 1s that due to secondary 
(rotor) C? R, and as this assumption considerably simplifies 
the vector diagram, without introducing very much error, 
it will be retained in this discussion. An equivalent rotor 
winding of the same number of turns per phase as the 
primary winding is also substituted for the actual rotor 


winding. The conditions corresponding to the motor |only 7 per cent. of M, 


running light, at normal voltage and frequency, are shown 


A 


NO LOAD 
F1G.2 A. ` 


by the vector diagram in Fig. 24, in which OA is the 
primary terminal voltage per phase (and also the counter 
EMF., OA, since the primary has zero resistance, O A, 
being. 180deg. out of phase with O A); OL the magnetis- 
ing current; OC the primary reactance voltage (equal to 
primary current x primary reactance per. phase) Com 
bining OC and O A,, we obtain O D. an imaginary voltage 
enabling M,—that part of the total flax, M, 1 which crosses 
the air-gap—to be calculated. Fig 25 represents the con- 
ditions corresponding to a load requiring 200 amperes in 

* Polyphase Electrice Currents” second édition (1900), pp. 199. 


to 209. hep. NAE 5 "P 
+ *' Electric Motors: Their Theory and Construction.” A series of 
articles by H. M. Hobart in Traction amd- Transmission, Déceniber, 
1905, January;and February, 1904, E c ur c : 
i Mp is the total flux produced in the primary by the magnetising 
current, Q L, Ve MCN QN VAM 
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the equivalent secondary (rotor) winding, O.B being the 
primary current and OE the secondary current, while Fig. 2C 
represents the conditions at standstill, These diagrams show 
the phase relations between primary and secondary currents, 
and enable the fluxes, Mp. M,, and M,, to be calculated. - 
M, is the total primary flux, derived from the formula: 

100 E 


Sa TX (M = megalines flux per pole, E = internal 


‘EMF. per phase, N= ~ per second, T = turns in serles per 
phase)  M,, the flux in the air-gap, is less than M, by an 
,amount depending on the primary reactance voltage, and 


l que | ; may be derived from the diagram, or M; = M; (“2 = =) 
correspond to à short-circuited transformer with a some- |: V 

i ; V; primary EMF. per phase, B,- primary reactance 
gate the torque relations, we may briefly consider the vector | hos 


p 


i Fic. 1B. 


voltage per phase). M, is the flax actually linked with the 
‘secondary winding, and is less than M, by an amount 


‘depending on the secondary reactance voltage. This flux 
1s a useful flax, available for the production of torque ; the 
fluxes due to the reactances of primary and secondary being 


leakage flaxes, not contributing anything towards the 
‘porque. 


The three fluxes, M,, M,. and M,, have been calculated 
for various loads, and are plotted in Fig. 5, M, by assump- 
‘tion of zero primary resistance being constant at all loads. 
‘Tp will be observed that at standstill, which conditions 
correspond to starting, the flux M, is very small, being 
It will also be observed, on refer- 
‘ence to Fig. 2c, that the component of the secondary 


A 


STANDSTILL 


| FIG2CX 


‘current in phase with the primary counter E M F. is very 
small, so that the product of this component and M, (which 
is a measure of the torque) is not a very large quantity 
nothwithstanding the large secondary current. Hence the 
starting torque under these conditions will be practically 
zro. These are the conditiors then, when the motor is 
switched on to the line with the rotor short-circuited. If 
the rotor be in a position midway between the dead 
points shown in Fig. 14, it will turn (if the load be not 
too great) until it occupies the relative positions shown 


.| in Fig. 1A, and will then remain locked fast. 


In order to i&érease the starting torque, wé must, firstly,’ 
incréase M;, atid, sécondly, increase the component of the 
‘aecondary ‘current in phase with the primary counter 
i;E.M.F. These’ conditions are fulfilled by increasing the 


secondary resistance, thereby reducing the secondary 
ud. cuin er, UID dp "c ENEP LUN Oe a Een 7 
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(and also primary) current. MM, is increased since the 
fluxes corresponding to the reactance voltages of the 


Secondary 
Lea hage Flux 


Q ` 490 200 300 490 doo 
Amperes per phase in Equivalent Secondary 
Fie. 5, 


primary and secondary are reduced (due to the smaller 
currents), and also the phase relations between the primary 
(and secondary) current and E.M.F. are much improved. 


$6 poes 7 ze so 48 Şo do 
" Secondary Hess tance (w per phase) 

Short Circuit’ Me Lance = ‘Om 7 w.perphase 

«20 i OM 
i 
N 500 Pri: Current .. 
$ [i 7 
: I 
$ x 
9 
€ 400 i 7 
£ 
ù À 
3 y 
PL 
a x 

N 
rimary Current 
0 00 TOO 300 400 500 600 
Fic. 4A, 


As a high-resistance secondary winding would lower the 
efficiency of the motor very considerably, the resistance of 
the ordinary secondary winding is temporarily increased at 
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starting by inserting external resistances in each phase, these 
resistances being cut out when the motor is up to speed, 
In this connection the curves of Fig. 4, A and B, are interest- 
Ing, showing the relation between torque, “ specific” torque, 


FIG. d», 


Printed and Published for the 


and secondary resistance for this motor (specific torque 
= torque in metre-kilogrammes divided by primary current 
per phase), The secondary resistance in these curves is. 
that corresponding to the “equivalent” secondary winding, 

the resistance of which is ‘047 ohm per phase at short. 

circuit. "The actual secondary winding carried by the motor 

had a resistance of ‘0042 ohm per phase at short-circuit, 

the ratio 

number of turns per phase in “ equivalent” winding 


number of turns per phase in actual winding 
being 3°33.—MONOPHASE,  — 


Answer to No. 859 (awarded 55.).—The currents in the 
rotor of an induction motor whose stator is fed with line 
currents are due to two E.M.F.’s.: (a) that caused by the 
rotating field cutting the rotor conductors; (5) that caused 
by transformer action, inducing currents In the coils whose 
planes are not parallel to the lines of force issuing from the 
stator. The former produces a current nearly in phase with 
itself, and the rotating field is almost identical in position 
and at right angles to the conductors carrying the currents, 
This arrangement is most efficlent for torque, and exista 
near synchronism. Near standstill, the current in the rotor 
lags very much behind the voltage, and therefore lags by 
the same electrical angle along the rotor surface behind the 
field, so that the torque becomes very small. 


Another source of mechanical force on the rotor is the 
action of two parallel coils carrying unlike currents. This 
condition is found in the induction motor, but since the 
rotor and the stator currents are almost opposite In phase, 
the force is almost radial, and therefore gives little torque. 
lts effect would, however, be much greater in a motor 
where the winding on the rotor was the exact counter- 
part of that on the stator, and number of slots equal on 
both. In the three-phase two-pole motor shown, the rotor is 
in a position where the lines of force pass directly from 
tooth to tooth, some from A to B between the coils, the 
rest from A toC. Practically no current would be induced 
in D and F, and coil E would have very little current 
induced in it by actions in A, owing to large leakage. 
Should the rotor be displaced in either direction through 
a small angle, currents would be induced in either D or F, 
according to which came nearer A, and a force of repulsion 
stopping the displacement would arise. The same effect 
would take place with the other coills. To avoid this 
magnetic locking, the rotors are wound with irregular 
pitches to avoid absolute symmetry of poles and coils. 
The numbers of slots in stator and rotor are made prime 
to each other—eg, 72 for the stator, 157 for the rotor. 
This ensures that the lines of force thread the coils. The 
unsymmetrical arrangement of the slots helps to distribute 
the lines, which in changing their positions cut the con- 
ductors so as to produce torque causing currents in them. 
In a squirrel-cage rotor the numbers can be arranged, of 
course, most advantageously.—E. S. 


[Other replies to Question No. 859 will be given in our 
next issue, —Ep. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


lf thou hast knowledge, let others light their candle at It, 


QUESTIONS. 


866, In a certain generating station, whilst running two direct- 
coupled 1,500-kw. three-phase generators in parallel (each 
engine running independently on its governors), it has often 
been noticed that the tachometer of one engine shows as much 
as three to five revolutions higher than that of the other, 
Simultaneous readings of the wattmeters show that the generator 
which appears to be running faster is doing as much as 400 kw. 
to 600 kw. to (out of, say 2,600 kw.) less than the generator, 
which is apparently slower. This difference of speed, as shown 
by the tachometers, has been observed for several minutes ata 
time, but can always ba rectified by adjusting engine governors. 
The normal speed of the generators is 150 r.p.m., frequency 25 
per second, Is it possible for one generator to be running faster 
than the other whilst in parallel? If so, what is the probable 
limit before the generators get quite out of step ?—INQUIRER, 

ANSWERS. 

Question No, 859,—Expiain the electrical conditions existing in a 
polyphase motor with wound rotor when rotor is in positions 
ee as ‘' dead points” or positions of practically zero starting 
orque, 


Answer to No. 859 (awarded Ts. 6d.)—The starting 
torque of all induction motors varles more or less with the 
position of the rotor with respect to the stator. The cause 
of this is the slots in the rotor and stator, causing to be 
set up a difference of magnetic relutance varying with the 
position of the rotor. It has been found tha» in some cases 
this diminution of starting torque has been so great as to 
necessitate the rotor being pushed out of this position 
before the motor will start; in some cases the motor has 
been known to take up a steady speed which is only a 
caction of the correct speed of the motor. In order to 
demonstrate the action which I have described above as 
taking place, I will first consider an induction motor which 
has the same number of slots in the rotor as in the stator. 


FIG, 1, —Stator Teeth opposite Rotor Teeth, 

In Figs. 1 and 2 are shown two positions of the rotor. 
When the stator teeth are directly opposite the rotor teeth 
as in Fig. 1, it will be seen that the reluctance of the 
magnetic circuit is a minimum, but when the stator teeth 
are opposite the rotor openings then the magnetic reluct- 
ance is ata maximum. Now the rotor will always tend 
to move into a position of minimum' reluctance. That 
is to say that in the first case, as in Fig. 1, there 
will be a tendency for the rotor to stop where it is, and in 
this case the starting torque willbe a minimum ; but in the 
second ease, as in Fig. 2, there will be a tendency for the 
rotor to move into a position of less reluctance, and then 
the starting torque will be a maximum. | 

The method adopted in practice to obviate this difficulty 
ig to construct the rotor so that the number of teeth has 
no common multiple of the teeth in the stator, so that 
then there cannot be any position of the rotor when more 
than one tooth each of the rotor and stator are directly 
opposite each other—that is, of course, if they are the 
same size—but in any case if the rotor be thus constructed 
the number opposite each other are at a mioimum. This 
method of obviating the difficulty is only completely 
successfal in short-circulted rotors, for in wound rotors the 
number of slots in the stator and rotor must have a common 
multiple. Take a three-phase motor. Here the number 
of slots per pole per phase must ba equal in the. stator ; 
therefore the total number of slots in the stator will be 


some multiple of 3, and also the number of slots in 
each winding in the rotor must be equal, and as there will 
be three windings the total number of slots will be a 
multiple of 3, so that at any time there will be at least 
three sets of slots directly opposite each other which will 
tend to produce the effect noted. 


In the case of the short-circuited rotor the number of 
slots in the rotor can bs made as is pleased, so that there 
will be no difficulty experienced. It should be remembered 
that there will be always small variations of reluctance 
and starting torque depending upon the relative positions 
of the rotor and stator teeth, but not by any means so 
great as occur in the above circumstances. This is particu- 
larly noticed on a short-circuit test, when, if the rotor be 
very slowly rotated by hand, the magnetising current will 
vary, caused by the variation of reluctance between the 
rotor and stator. In ordinary motors of modern design 
the effect is not so marked as is mentioned in the question— 
that is, to produce little or no starting torque. . This would 
only be the case if there were a large number of rotor teeth 
directly opposite each other.—EnNEsT P. Horis. 


Answer to No. 859 (awarded 5s.)—The term “ wound 
rotor" generally applies to a rotor provided with slip-rings, 
by means of which resistance may be introduced into the 
circuit, when the starting torque may be brought to any- 
thing but what is generally termed zero starting torque. 
Possibly the question refers to a squirrel-cage rotor, or, 
failing this, a slip-ring motor started with all the resistance 
cut out of the rotor circuit. In both cases the starting 
torque would be very small, in spite of the current being 
several times its working value. In such cases the rotor 
could be said to be at a dead point at the instant at which 
the current is switched on by reason of the direction 
of the induced currents in its windings. It is well 
known that the currents induced in the rotor windings 
depends on the slip. If the rotor could revolve 
synchronously with the stator field, there could be no 
current generated in its windings; hence there would be 
no torque. Now, at the instant at which the main switch 
is closed the slip is 100 per cent, and from the above 
reasoning, since the resistance of the windings is very 
small, the currents induced in them will be great, and the 
idea that anyone who has not gone into this matter will have 
is that the torque will be great also, That this is not the 
cassis well known by those who are in the habit of start- 
ing such motors, but the reason is probably not so well 


understood. In order that these heavy currents may add 
to the starting torque, it is evident that they must have a 
certain direction relatively to those in the stator. The 
sketch should make this clear. The conductors marked 
with a dot have H,.M,F,’s induced) om them, which act from 
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. back to front, and those marked with a cross E M.F.s which 


act from front to back, Now, it is evident that if a rotor. 


is to turn in its field with maximum torque, the E M. F.'s 
in the conductors under like poles must all be 
acting in the same direction as shown. It is not 
necessary to bother about direction of rotation or other 
such matters; the point to be noted is that we do not 
require conductors under the same pole, some of which 
are carrying currents in one direction and some in others, 
for it is obvious if such were the case the torque experienced 
by the rotor would be due to the differential action of these 
conductors. To take the argument to the extreme, suppose 
half the conductors under each pole in the sketch were 
carrying currents in one direction, and the other half in the 
other, then obviously there would be just as much tendency 
for the rotor to revolve in one direction as the other; con- 
sequently, it would remain at rest, giving a condition of 
absolute zero starting torque. As already stated, at the 
instant of closing the switch the slip is 100 per cent, and, 
of course, gradually reduces as the speed increases; hence, to 
get a good starting torque, the direction of the currents in the 
rotor windings must change very rapidly so as to always be 
in the right direction relatively to the stator currents, 
otherwise this differential action will result. Now, the 
rapidity with which a current establishes itself in a circuit 
depends on the time constant of the circuit, which 1s given 


by F where L is the inductance and R the ohmic resist- 


ance. If the time constant. were negligible, then the 
currents in the rotor windings would always be in such a 
direction as for all the conductors to assist in producing a 
torque in one direction; but it is evident from the construc- 
tion that in the case of a closed winding the time constant 
is by no means negligable, for the coils are of extremely 
low resistance; and, moreover, since they are embedded in 
iron their inductance is high, and, since the time constant 


is dependent on E clearly with a closed winding a very 


great differential action will result, giving an almost zero 
starting torque. ! | 

By employing an open winding with slip-rings, resistance 
may be inserted in the windings, and at starting R may be 
given such a value as to produce maximum torque. — 
E. AUSTIN. 


Question No, 9860.— What are the relative advantages of vssoline, 


paraffin wax, and paraffin (oil) used as commutator lubricants 


on dynamo-electric machinery ranging from 100 to 600 volts? 
Does paraffin cause ‘' pitting” cf the brushes (carbon)? Is 
graphite permissible on slip-rivgs (three phase, 480 volte, 40 ~ )? 
Answer to No, 860 (awarded 7s. 6d.).—The subject of 
the (so-called) lubrication of commutators is one on which 
a great diversity of opinion exists. It is, perhaps, owing 
to this wide difference of opinion among engineers that 
during the last few years such a large number of different 
commutator condition compounds have sprung into 
existence, and which have found a ready sale. It does 
seem rather strange why so many people consider greasy 
lubricants absolutely necessary on commutators. A com- 
mutator and brushes kept in a clean and dry condition 
attract little or no dirt and dust, this being by far the 
most common source of sparking troubles. With machines 
having copper brushes, it is only when overworked and the 
brushes have been neglected that it becomes necessary to 
apply some kind of mollifying agent usually to tone down 
the colour of the scorched commutator. It is certain that 
the continued use of a greasy substance such as vaseline 
jelly tends to cause sparking, as, owing to the scraping 
action of the brushes, most of the grease accumulates 
around the foot of the brush, and in this state the dust 
and dirt which quickly collect become so firmly embedded 
in the laminations that the brushes have to be taken out 
frequently and steeped in benzine. If, instead of using 
vaseline or any other soft grease on machines of this type, 
the brushes are in the first place properly trimmed and 
afterwards cleaned occasionally by wiping with a plece of 
rag moistened slightly with paraffin and the commutator 
given a rub at the same time, the commutator soon 
assumes that rich burnished appearance which is the 
desideratum of all careful attendants. 
With machines having carbon brushes, particularly in 


types over 200 volts, it is most important that the com- 
‘mutators be kept quite free from grease or oil. The only 
reasonable excuse for using anything of the nature of a 
lubricant is to subdue the screeching nolse set up by some 
qualities of carbon brushes, 
stopped by simply wiping the face or by pressing slightly 
on the brush when beariog on the commutator. 
not quite effective, then a slight touch with a piece of 
purified paraffin wax is all that is necessary ; on no account 
should vaseline jelly or oil of any kind be used on the 


commutator. 


Very often the noise may be 
If this is 


To suppress this disagreeable noise, several 
makers have introduced anti- friction or self -lubricating 


brushes, some of which give very good results if the 
commutator be kept quite clean and dry. The technical 


representative of one of the largest British firms of dynamo 
builders recommends the practice of boiling carbon brushes 
in a thin mineral (machine bearing) oil. Undoubtedly, the 
use of paraffin or of any other oil whether mineral, 
vegetable, or animal, on commutators will tend to cause 
pitting of carbon brushes, owing to the grease deposited 
on the face of the brush making sparkless commutation 
impossible. 

To sum up, the writer, speaking from extensive expe- 
rience, is of the opinion that, if proper attention is given 
to the care of commutators and brushes, no lubricating 
eubstance of any kind is necessary. Of the three mediums 
mentioned in the question, purified paraffin wax is the best. 
Regarding the latter part of the query, the general 
practice seems to be in favour of the use of a little oil 
usually obtained from the nearest bearing, though the 
writer knows of one large station where flake graphite is 
used.—S, L. 

Answer to No. 860 (awarded 7s. 6d.).—In answering this 
question the writer will give some effects resultant on the 
use of the different lubricants specified. Perhaps the 
question would have been better, “ What are the relative 
disadvantages,” etc. When vaseline is applied to the com- 
mutator it lodges under the brushes, and, becoming sticky 
through carbonising and mixing with the carbon dust, 
causes the brushes to jump ; this results in excessive spark- 
ing, and consequent pitting of the brushes. Moreover, with 
the fixed box type of brush-holder the vaseline collects in 
the form of a wedge on the leading face of the brush— 
$6, between the front wall of the holder and the brush 
(the brush never being an exact fit), causing the brush to 
tilt, so that the leading edge is resting on the commutator 
and the trailing edge is lifted off. This reduces the contact 
surface and prevents proper commutation, therefore exces- 
sive sparking and pitting are caused. Much the same applies 
to paraffin oil, only its use is much more to be deprecated. 
The use of both is “messy,” and more often than not 
dynamo attendants, if they use the above lubricants, 
apply it in too large quantities, then with the least 
chattering of the brushes apply more and more, thereby 
increasing the trouble. The writer has seen brushes so 
thickly and firmly coated on the leading face with the 
“mud ” that it had to be scraped off with a knife, and the 
brushes afterwards cleaned with benzine, Paraffüia wax is 
to be preferred, because, being solid, it can be applied very 
thinly, and it does not carbonise so readily. It should be 
the refined wax, not candle wax. Graphite may be used 
sparingly on slip-rings, If carbon brushes are used on the 
slip-rings, no lubrication is necessary. The writer has used 
graphite (in the form of sticks) on commutators ranging 
from 100 to 600 volts with success. It must be applied 
sparingly; in fact, it will be found that very little is 
required. In conclusion, the writer would refer 
“H. T. G. W.” to the excellent article by S. Lees in the 
Electrical Engineer of Aug. 25 and Sept. 1, 1905, on the 
' Maintenance of Commutators and Brushes,”—W. O. B, 

Answer to No. 860 (awarded 55.) —In the writer’s opinion, 
this question should have read, ‘“ What are the relative dis- 
advantages of vaseline, paraffin wax, and paraffin oil?” 
since it is obvious that any liquid or viscous lubricant 
must collect dust, and this, appearing as it does in a multi. 
tude of forms, must perforce alter the ohmic resistance of 
the contact surface, on which, of course, depends almost the 
whole advantage of carbon as a factor in commutation. A 
farther disadvantage arises from the fact that, except in 
the case of a perfectly-working machine, there is almost 
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always a tendency for the oleagineous particles to become 
. earbonised and attach themselves in conjunction with the 
- uncarbonised portions to the mica, thus bridging the same 
- and setting up an inelplent tendency to flat the commu- 
tator. . À secondary effect arising also from the same cause 
is that the surface of the mica becomes coated with a film 
of tough varnish formed of the sarbonised and uncar- 
bonised oily particles, over which the carbons slide instead 
of grinding off to the level of the copper, the net result being 
pitting of the segments at the edges, leading to farther 
trouble. The principal advantage gained by either of the 
lubricants named is a lessening of noise, which may be any- 
thing from a hum to a shriek—an advantage in many 
instances well worth some considerable sacrifice to obtain— 
and this lessening of noise means in most cases a reduction 
of friction and wear. As regards the individual values of 
the three lubricants, the writer is of the opinion that the 
success of either of them depends so entirely on a number 
of factors that it is impossible to generalise. As stated 
above, the principal advantages in these, as in all lubricants, 
is the reduction of friction, noise, and wear ; but cases do 
occur in which the commutation itself is improved, doubt- 
less owing to the increase of contact resistance 
which accrues, but, as stated above, this effect 
is of too unstable a character in the majority of 
cases to be depended upon for positive results. It is to be 
observed that the prime necessity for the use of lubricants 
with carbons arises from the fact that the hardness of 
carbon is a quality inseparable from its electrical resistance, 
80 that in the case of machines with difficult commutation 
—ie, where violent commutation currents occur—and, 
therefore, where a very hard carbon is essential, the use of 
lubricants is more necessary, and the attendant probability 
of carbonising more likely to occur, in consequence of the 
probability of sparking. The ideal brush is one in which 
dry lubrication obtains, and in which the conductivity or 
resistance is independent of the degree of hardness. These 
conditions obtain in the case of brushes formed of morganite, 
which is a special preparation of graphite, and the writer’ 
is acquainted with a number of cases where these brushes 
have succeeded in producing perfect commutation after 
many other types of brushes had been tried and discarded 
as useless, the result being due to the high contact resistance 
in combination with a higher conductivity than is possible : 
with carbon brushes. There are many instances in which 
morganite brushes are working successfully on slip-rings 
for three-phare work; such material would be quite satis-. 
factory at 480 volts, 40 periods, and at current densities 
exceeding 80 amperes per square inch.—A. J. HOLLINGTON. 


Answer to No. 860 (awarded 5s.).—Vaseline is far and 
away the best labricant of those mentioned, but it only 
requires a very little rubbed over the commutator with a 
rag. The parsffia wax and paraffin oll both cause a certain 
amount of pitting. I have also tried soaking the carbons 
in paraffin wax and vaseline, so trying to make the lubrica- 
tion automatic, the heat of the current passing through the 
brush causing the lubricant to melt, but this was not 
successfal. When the load was heavy, sometimes the 
brushes bad too mach lubrication. I have found paraffin 
very good for cleaning the commutator, sometimes holding 
a cloth slightly damped with paraffia against the commu- 
tator, and so collecting a lot of the dirt. It is better to 
clean the commutator with paraffin while standing, and 
then leave the machine for several hours to allow the 
paraffin to thoroughly evaporate. This method should not 
be adopted if machine if likely to ba wanted shortly after, 
as the brushes would be sure to spark badly. Polishing 
paste rubbed on the commutator is very good: it helps to 
give a nice smooth surface. With most of our commutators, 
when the brushes start chattering we just damp a rag with 
a little dynamo oil and rub it over the surface, In regard 
to the graphite, I have used it occasionally on slip rings, as 
mentioned, but do not recommend it for constant use. I 
generally use vaseline here also. Of course, there are 
several different kinds of patent commutator lubricant sold. 
Some are better than vaseline, but are scarcely worth the 
price charged ; others may not be so good.—E. J. C. 
Question No, 861.—On a three-phase three-motor crane the hoisting 


and travelling motors have starting resistances in the rotor 
circuits, but the crosg-travyerse motor has resistance in} the 


stator circuits, What advantage is there in this! Also one of 
the supp!y meters reads more than double the other, Why is 
this ? 


Answer to No. 861 (awarded 5s.).— There is a great 


divergence of opinion amongst crane builders as to the. best 
method of control of alternating current 
One method employs voltage control by! means of auto- 
transformers or rheostats in primary cireufts of all motors 
on cranes. 
type. Another method uses phase-wouüd rotors of the 
Blip-ring type, starting resistances being inserted across the 
slip-rings. 
given in Figs.1 and 2 for both these methods. 


otor equipments. 
These motors are of the short circuited rotor 


Characteristis speed-torque-current curves are 
Ia this 
class of service, speed regulation is an essential feature, 
especially for travelling motor and hoisting motor, which 
must also have a very high starting torque. 


Current 


Sheed ~ 


4 
FIG, 1.—Resistance in Rotor Circuits, 


As seen from Fig. 1, the method using resistance in 


‘rotor circuit satisfies these foregoing conditions admirably. 


The numbers 1, 2, 4, 8, 1, 6 refer to respective secondary 
or rotor resistances corresponding to those speed torque 
curves. T is full load and Tm maximum torque lines. The 
control for the cross-traverse motor does not call for such 
severe conditions of opsration, and does not justify the 
additional trolley wires (three for a three-phase wound 
rotor, which is usual practice for two or three phase 
motors), for the rotor starting resistances controlled from 
cab. For this motor, therefore, the voltage controlis most 
suitable preferably by using auto-transformers, rheostatic 
being very wastefal, 


Yokage Contro l a 


Fia. 2, 


In Fig. 2, T indicates line. of full-load torque, and 
ABCDEF speed torque curves for varying voltage— 
maximum voltage applied for curve F ; ab cd ef are current- 


torque eurves corresponding to A B C D E F. 


With regard to supply meter connections, it is assumed 


that they are as in Fig. 3 for standard method. 


The sum of the readings equals the total true energy. 
e = Voltage per phase (,/M S volta. 


C = current per phase ( ,/M S value. 
$ = phase difference between e and C, 


T6 
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— The total true energy =3 x ex C x cos 4. 


~ If the phase difference ¢ = 0, which is the condition for 
 uulty power factor, then both meters read alike, but for 


all other power factors the readings are different. The 


. difference of the two meter readings = D. 
| a D= /3exCxsin $ 
with a balanced load as in this case, and. 
| | — difference of readings 
| Ded sum of readings . | 
From which ¢ is obtained, and also power factor cos œ. 
| SUPPLY) MAINS | 


MOTOR 
Fia. 3, 


When one meter reads twice the other, cos $-—'87, and 
when one meter stops, cos $ —'5, and when cos œ is less 
than ‘5, one of the meters runs backwards.—S. S. 


Answer to No. 861 (awarded 5s.).—The only. advantage | 


obtained by using a squirrel-cage motor for cross-traverse 
on a crane is that no wires have to be run from the cab, 
controlling the controller, across the crane for taking 
current to the rotor circuit. Except for motors smaller 
than 2 h.p. or 3 h.p., squirrel-eage motors are not suitable 
for crane service, as the following considerations will show. 
A squirrel-cage motor with full‘ line volts applied to stator 
will take from the line at starting four to six times full- 
load current to give from 14 to twice fullload torque. 
The torque on an induction motor is proportional to the 
square of the stator volts, Reducing the line current by 
resistance in series with the stator reduces the torque as 
the square of the reduction of the stator volts. It is, 
therefore, impossible to obtain a good torque without taking 
excessive current from the line. The large current required 
for starting is particularly objectionable, in that it upsets the 
regulation of the system and prevents the use of fuses for 
protecting the motor. The cross-traverse motor is not 
required to do such. heavy work as the hoisting and longi- 
tudinal travel motors. Two or three times fall-load current 
will probably be sufficient to start it, and, belng usually 
much smaller than the other two motors, this current 
will not materially affect the voltage of the system. 
A motor having wound rotor with suitable starting resistance 
in the rotor circuit will start with full-load torque, taking 
approximately full-load current from the line, the torque 
for other loads between naught and full load being practi- 
cally proportional to the line current. This type of motor 
is therefore altogether superior to the squirrel-cage type for 
crane service, where frequent starting and stopping are 
required. "n 

With regard to the second part of the question, the 
reason that one meter reads more than the other may be 
seen from the following. Referring to Fig. 1, the three- 
phase winding shown is that of the generator supplying 
power to the crane. The two meters, A and B, would be con- 
nected as shown. The letters v,, c,, V, ; in the diagram denote 
instantaneous values of volts per phase, line amperes, and 
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line volts respectively, the positive direction of v,, ¢,, eto., 
being from the neutral point to the line end of the winding. 
Fig. 2 represents in a clock diagram the relative positions 
of volts per phase and line volts. If supplying a non- 
inductive load, the line currents wlll be in phase with vy 
v, and vs, 


m 


C; 


Fic. 1. 


The sum of the watts being registered at any instant by 
the two meters, the volts coils, being connected as shown, 
can be easily proved to be equal to the total power in the 
circuit at that instant, for the total power in the circuit = 
€4 0, H 65 Vg F 65 Vos 
Watts read by A—c(v,-v))—ev,—cv, . (1) 


T T B= 6, (V3 — Vo) = C3 Vg — Cg Vo . (2) 
But at any instant 6 +c, +6, =0 


.. the sum of watts read by A and B 
= 64 0, + 6$ 05 — Ve (6, + Cg) 
= C) U, + C5 Va + Cy 0, = total power in circuit, 


Fic. 8. 


The vector diagram (Fig. 3) shows the relative positions 
of the currents on the main coils and volts on the shunt 
coils of the meters for non-inductive load. The volts on 
A =V}; volts on B= V,,, = V,., reversed. | 

Watts read by A c C, V,., cos 0 


Fie, 2, 


x ©, V,., cos Q. 


Assuming a balanced circuit and current lagging by the 
same amount in each phase of the dynamo, then 

if current lags, 6 becomes smaller, p becomes greater. 

„n ó0deg., 0 becomes Odeg., p becomes 60deg. (a) 
»60deg, 0  , 30deg,h ,, 90deg.(b) 
Case (a)—Current in volt coil of A is in phase with 
current in main coil, and therefore a large reading is 
obtained compared with reading of B. Case (b).—Current 
in vols coil of B differs 90deg. from current in main coll— 
reading is therefore zro, although at the same instant watts 
read by A may be large, 

It will ba seen from the above that for power factors 
equal to cos 60deg. or greater, the reading on A will always 
be greater than the reading on B. The loads and power 
factors in the case cited were such that the total watt-hours 
recorded by A were double thosa recorded by B. As will 
be seen from the above, there is no law connecting tke 
reading on A with that of B. This will vary with 
different power factors, and consequently diffarent loads 
on the motors.—H. C. H. 


[Other replies to Question No. 861 will be given in our 
next issue, —Ep. E. E | Ü 3 
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867. What is the best ‘formula ‘for_a blow-out coil? Give calcula- 
tions of a coil for blowing oub an are on s circuit breaker of 
2 000-ampere range 600-volt circuit,—S, U.'B 

868. When a fire in the furnace of some types of boilers ‘‘ draws 
air," a very low. sounding vibratory hum is set up. What causes 
this, and is there any danger if allowed to pon tnne for longt- _ 
M. G. TwzEDIE, 

869, Itis the practice of a few power stations to run their economiser 
scrapers for about half an hour’s duration only each day, and then 
to seal up the chain holes, instead of the usual method of keeping 
the scrapers continually working, Is there any economy in the 
former? If so, give particulars to show this.—S, E. 

' ANSWERS, 


Question No, 861.—On a ‘three- phase three- motor crane the hoisting 
and travelling motors have starting resistances in the rotor 
circuits, but the cross-traverse motor has resistance in the 
stator circuits, What advantage is there in this? Also one of 
m supply meters reads more than double the other. Why is 
t 


Answer to No. 861 (awarded 105.).— The object of a 
motor starter is to prevent the taking of large currents 
from the line while the motor is being run up to speed. 
Thisinthe case of an induction motor may be done by reducing 
the stator voltage at starting by means of a resistance in 
series, or, better still by means of an auto-transformer. 
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FIG, 1.—Curves of Torque and Speed with Varying Rotor Resistance, 

This reduced stator voltage, however, has the effect of 
greatly reducing the starting torque of the motor. Referring 
to the Curve III. of Fig. 1, which represents the relation- 
ship between the torque and the slip of an actual motor 
under running conditions, it is seen that even for the full 
stator voltage the torque at starting is but a fraction of the 


maximum torque, and as the torque varies as the square of 


the stator voltage, it is evident that when starting the 
motor under reduced voltage the torque is very small. 

The desired conditions of starting may also ba obtained 
by inserting a resistance in the rotor circuit. The effect of 
this upon the starting torque, which is the chief point of 
difference between the two methods, may be seen from the 
following considerations. The torque of a motor is pro- 
portional to the product of the field and that part of the 
rotor current which is in phase with the field, Also the 
maximum torque is always given out for a particular value 
of the rotor eurrent; for any other value of the torque 
there are, however, two values of the rotor current. This 
is because there are two values of the slip for any value of 
the torque (with the exception of the maximum value), as 
will be seen from the Curve III., Fig.1,but in each current 
the component in the direction of the field is the same. 

To obtain a good starting torque and not have an exces- 
sive current in the circuit, it is desired to have the maximum 
amount of current in phase with the field atstarting. This 
would be the case if the motor were so arranged that it 
gave out its maximum torque at starting. That this may 
be done by means of a resistance in the rotor circuit is 
shown in Fig. 1, It will be seen that the increased rotor 
resistance does not affect the value of the maximum torque, 


eaused the value of the starting torque to decrease 


but only the slip at which that torque is given out. The 
effect of increasing the rotor resistance is to increase the 


| impedance, and, therefore, a larger voltage is required to 


send the necessary current round the rotor. To provide 
the increased voltage, the slip is automatically increased by 
the motor slowing down. It was found in the case of the 
motor from which the curves were obtained that the inser- 
tion of a resistance which brought the rotor resistance up to 
0:18 ohm caused the motor to give out its maximum torque 
at starting, and any increase or decrease in this es 

n 
order to employ this method of starting, the rotor must be 
a wound one. This greatly increases the cost of the motor 
over that of one which employs the first method of starting, 
for there a squirrel-cage rotor can be used, and this is less 
costly, Therefore it is usual, where permissible, to sacrifice 
the good starting torque of the second method for the 
reduced cost of the first. 


Ci 
—9— 0002 
os 
Co 
——* 0000 
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In the case of the three-motor crane, both the travelling 
and hoisting motors require a good starting torque, as the 


| load comes on the motor directly it begins to rotate, in the 


travelling motor due to the inertia of the crane, and in 
the hoisting motor due to the dead weight of the load ; 
while in the case of the cross-traverse motor, the good 
starting torque is not of great importance, as it does not 
receive its full load until after it has begun to rotate, for 
the weight lags behind the crab when motion begins, and in 
the period of time before the weight moves the motor bas 
time to get up speed and so exert a greater torque. There- 
fore, the starting resistances of the travelling and hoisting 
motors are placed in the rotor circuits, and the resistance of 
the cross-traverse motor is placed in the stator circuit. 

With regard to the second part of the question, it is 
evident that the power of the circult is measured by means 
of two single-phase supply meters. To measure a three- 
phase supply by such means the meters are arranged in 


G. E- E, 


Fic. 3. 


the circuit as shown in Fig. 2, where C, and V,, C, and V, 
are the current and voltage coils respectively of the two 
meters. Ifthe circuit is balanced and the power factor is 
unity, the two meters will read the same, but if there is 
an angle of lag in the circuit the meters will read differently. 
according to the value of the angle of lag. Let C and E 
be the virtual values of the line current and voltage, and 
let O I., O IL, O III. represent the three phases of a star- 
connected load. Then the reading of meter C, V, will be 
due to the voltage across the ends of phases I. and II. and 
the current in phase II. ; the reading of C, V, will be due 
to the voltage across the ends of phases I. and IIL, and the 
current in phase III. For the purposes of the problem it 
will be sufficient to state that the sum of these two readings 
gives the total power of the circuit. — 

To see the effect of the angle of lag upon the readings of 
the two meters, consider Fig, Eac Of, Q IT, O II, repre- 
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sent the voltages in the three phases of the load with 
respect to the neutral point, O. When obtaining the 
voltage across the ends of the phases I. and IL, it must 
be remembered that the voltages are then added to one 
another, and so the resultant voltage is given by reversing 
the direction of voltage I. and completing the parallelogram 
and so obtaining O E,. This is the voltage across the coil 
V, In the same way, the voltage across the coil V, is 
indicated by the vector OE,, which is equal in magnitude 
to O E, and is the maximum value of the line voltage of 
which E is the virtual value. If there is no angle of lag, 
the current in phase I. will be in phase with the voltage 
O I., and, therefore, the meter C, V, will read 


E C: cos LE, O II. =E C? cos 30deg = 3 E C: 
where / is the time, and the meter C, V, will read 
E C cos E, OIL - EC: 


Adding these together the total energy = v 3 EC. 

If there is an angle of lag, say $, then the current in 
phase IL. will lag $ degrees behind the voltage, and will 
have, therefore, a position indicated by the vector O Cir. 
(assuming a clockwise rotation of the vectors), also the 
current in phase III. will be now represented by O Cim. ). 
The reading of the meter C, V, will now give the value 
of E C? cos (30deg. + $), assuming the same values of the 
virtual current and voltage, and that of the meter C, V, 
will be E C? cos (50deg. — $). These are no longer equal. 
The total energy is, as before, given by the sum of the 
readings, which, when simplified, is equal to /3 E C cos 4, 
which is the old familiar rule for the energy of a three- 
phase circuit, Working backwards from the ratio of the 
two meter readings it is possible to find the power factor. 
In order that the ratio of the readings may be greater than 
1:2, the value of ¢ must be greater than 30deg., and the 
power factor (cos ¢) has then to be less than 0'866.— 
W. BROWNING, 

Answer to No. 861 (awarded 7s, 6d ).—The arrangement 
mentioned above—viz., motors with wound rotors for the 
hoisting and travelling motions and a motor with squirrel- 
cage rotor for the traversing motion—was probably adopted 
on account of being cheaper than the alternative scheme 
of fitting all motors with wound rotors. For small and 
medium capacity cranes, the former arrangement is quite 
satisfactory, as the work on the traversing motor only 
consists of overcoming the statical rolling friction of the 
crab on the crane girders, while the hoisting and travelling 
motors have to be capable of starting against heavy loads. 
The size of the various motors installed in modern travel- 
ling cranes is given in Table L, from which it will be 
observed that the traversing motor is much smaller than 
the hoisting or travelling motors, and that these latter are 
generally about the same horse-power. In practice it has 
been found that economical results are obtained by employ- 
ing motors for the hoisting and travelling motions, having 
characteristics similar to the serles-wound traction motor— 
îe, the heaviest loads taken at the slowest speed aud the 
light loads taken at high speeds. Series-wound direct- 
current motors are also capable of exerting considerable 
torque at starting, and such a motor may be capable of 
giving 24 times full-load torque with twice full-load current. 
A. result somewhat inferior to this may be obtained from a 
polyphase induction motor with a wound rotor by inserting 
resistances in the latter of a suitable value. 


TABLE I, 
Working ec a dre ef ooo 
load (tons), Lifting. een Traverse, |, quipment (tons), 

3 7 7 1 26 

5 7 7 or 12 2 28 

74 12 7 or 12 2 5'6 

10 12 7 or 12 24 5°9 
124 14 7 or 12 3 4'5 

15 16 12 or 16 3 5'1 

20 26 12 or 16 5 6'4 

25 26 12 or 16 5 6:9 

30 26 12, 16, or 18 7 T4 
26 18 or 26 7 T'9 

35 26 or 30 12 10°2 


relations in the polyphase induction motor. 
shown* that the torque of an induction may be written in 


the form : 


or, 


A brief reference may now be made to the torque 
It .may be 


R..5 
"Ri? + (27 n Lg S)? 


R,.5. d 
ERN TETCTESERPG 


T-K.M 


where T represents the torque ; K, a constant depending on 


the dimensions and design of the motor and also including 
the coefficients for reducing T to the proper units ; M, the 


flax per pole in the stator ; R,, the resistance per phase of 


the rotor; s, the slip; ~, the frequency of supply ; ng the 
frequency in the rotor ; and L,, the reactance per phase of 


the rotor. 
At starting, when the slip has its maximum value of 


unity, the expression becomes 
Pek Mg 
s(2 7 ~ L)? 
(since the first term in the denominator may be neglected 
in comparison with the second). Hence, for a constant 
voltage, the starting torque is proportional to the rotor 


resistance, and, therefore, Increasing the resistance of the 


rotor windings (within certain limits) produces an increase 
in the starting torque. If the resistance be increased 
beyond a certain limit, however, the torque is reduced, due 
to the cutting down of the stator current}. It will, of 
course, readily be observed that the efficiency of the motor 
will be reduced by the insertion of resistance in the rotor 
circuit, and, consequently, when the motor has started, this 
resistance should be cut out as soon as possible (unless the 
speed is to be varied). We thus observe that the object of 
inserting resistance in the rotor circuit is to increase the 
starting torque, diminish the starting current, and also to 
vary the speed of the motor. For crane work, the best 
results will be obtained by proportioning the starting 
resistance so that the motor exerts, at starting, a maximum 
“ specific torque ”—7 e., the torque per ampere input. This . 
will reduce the starting current to a minimum, and if the 
torque be insufficient, the resistance may gradually be cut 
out until the maximum torque is reached (corresponding to 
a lower value of the external resistance than that at which 
the maximum specific torque was obtained). These remarks 
refer principally to the hoisting and travelling motors on 
the crane under consideration. | 
We will now consider the traversing motor, the rotor of 
which is of the squirrel cage type. It is a well-known fact 
that the starting torque of the ordinary type of squirrel- 
cage motor is very low, although the current taken from 
the supply (at normal voltage) is very large. This remark 
applies also to the motor with wound rotor if the latter be 
short-circuited (see Qaestion No. 859). The starting torque 
may be improved by constructing the squirrel cage with 
a relatively high resistance, but this leads to a decreases 
in the efficiency. From the above expression it will 
be observed that the torque may be increased by 
increasing the flux, M—i e , the voltage per phase. How- 
ever, this would lead to an increase of the starting current, 
and in order to limit this current the reverse arrangement— 
46, & reduction in the voltage applisd to the motor—is 
generally adopted. For example, a squirrel-cage motor 
may have each phase connected up to a double-throw 
switch, so that at starting they are connected Y, and by 
throwing the switch over the connections are changed to A 
for normal running. In the crane under consideration the 
starting current is reduced by inserting resistance in the 
stator circuit, thereby reducing the voltage at the terminals 
of the motor. This, as shown above, decreases the torque, 
but as the torque required from the traversing motor is 
not so severe as that on the hoisting motor, the former will 
probably be able to operate satisfactorily under these con- 
ditions—z.¢., reduced terminal voltage—especially if the 
rotor is of the ‘“high-resistance” type. The motor will 
also take a considerably longer time to run up to speed, so 
that this arrangement will be satisfactory for the cross- 
adjustment of the load. 
Thompson). + This has previously been discussed in these columns 
(see Question No, 959). 
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Referring now to the question of cost of these two types gives the total power. of the circuit independent of: the wave > 


of motors, the curves of Fig. 1 have been prepared from | form, power factor, or symmetry of the load.* 


manufactarers’ catalogues. It is interesting to note that sinusoidal wave forms, it may be shownrt that if A and We 
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Fra. 1.—Relative Cost of Three-Phase Induction Motors with Squirrel-Cige and Wound Rotors, Cost based on Motors for 220 v Its, 50 ~ 


the motor with wound rotor is, for the 1-h.p. s&'zs, 65 per 
cent, more expensive than a similar motor with squirrel-cx ge 
rotor. The differenee in cost diminishes as the sz: 
increases, being only 8 to 14 per cent. for the 100-h.p ez» 
As the traversing motor is generally of a small sizo 
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FIG, 2.—Two-Wattmeter Method of Measuring Power in Three-Phase Circuit, 


(Table L), and as the duty on it is not so severe as that 
on the hoisting and travelling motors, a motor with a 
. squirrel-cage rotor, as outlined above, is capable of fulfilling 
this duty, and has the advantage of being considerably 
cheaper than one with a wound rotor. 
resistances and controller for the stator circult would 


Ratio Positive 


Ratio Negative 


Fig. 3.— Curve Connecting Power Factor and Ratio of Wattmeter Readings 
(Two-Wattmeter Method of Power Measurement). 
probably be the same as that for the rotor circuio if a 
wound rotor were used. 
The cause of one wattmeter registering twice the amount 


of energy than the other is due to the peculiar features of: 


the two wattmeter method of measuring energy. With 
this method two wattmeters are used on a three-phase 
system connected in accordance with Fig. 2, and it may be 


shown that the algebraic sum of the two wattmeter readings | 


The cost of the- 


represent the readings on the wattmeters, then the angle 
of lag (for a balanced load) is given by 


ee 

= 40, — W - w 

tan "o l ^|. a —— 
w 


Hence the power factor (cos ¢) may be obtained from the 

ratio of “2. A curve connecting the power factor and 
Wy | | 

“2 ig shown in Fig 3. Now, it has been previously shown 

w 


1 
in these columns] that at a power factor of 50 per cent. 
one wattmeter will read zsro and the other will regiater 
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the total power. At power factors below 50 per cent. the 
former meter will reverse, until at a power factor of zero 
the readings of each instrument will be equal in magnitude 
but opposite in sign. Also, at a power factor of unity the 
readings on each wattmeter will be equal in magnitude and 
of the same sign, so that each meter registers one-half of 
the total power. For power factors between unity and 
50 per cent. one wattmeter will read more than the other, 
until at 50 per cent. power factor one wattmeter will read 
zaro. Curves showing the actual readings on the watt- 


| meters and also the corresponding power factor (deduced 


from volt and ammeter readings) are shown in Fig. 4, the 
readings being obtained on a core-loss test on a three-phase 
motor. These. curves also show that for a three-phase 
motor the power factor may be determined from the ratio 
of wattmeter readings. Considering the case mentioned 
in the question, and assuming each meter. to, be, reading 
positive, we obtain’ from Fig. 38 a. power factor of 86 per . 
* Electrical Engineer, March 25, 1904, pp..493.495..°. 
+ * Alternating Currents,” p. 56, rof, A, Hay ; also the E/ecírical 
Engineer; Feb: 12;1904, b. 277, ^ ^77 7 7 0 
t Electrical Engineer, March-25,-1904, pp. 495-095. 
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cent., when one wattmeter gives twice the reading on the 


other ‘meter, —MONOPHASE. J 
Questioù No 862 — Iu a combitied engine and boiler trial it is required 
to know the-dryness of-the steam as it leaves the boiler, aud also 


as it énters the cylinder of the engine, Which is the: best way 

of determining thie, due consideration Laying: to be paid to 

the cost of the apparatus required and to the degree of accuracy 
obtainable ?, ~ . m | | | ; | ' 
Answer ta,- No, 862 (awarded 10s.) — The deter-|, 
mination of the “quality” of a sample of steam may be 
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Fig. 1—Separating Calorimeter, 


accomplished in a variety of ways, but it is now the usual 
practice to use some form of ‘steam calorimeter " for this 
purpose, Fig. 1 illustrates a simple form of separating 
calorimeter, which may ba constructed cheaply from ordinary 
pipe fittings. It is similar in principle (and quite as 
accurate if dus eare be taken in calib-ating) to the more 
elaborate instrument designed by Prof. Carpenter, of. 
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glass to the nearest ;;\b. The dry steam passes into a 
condensing vessel, and is measured to 45;!b . er 
If w= weight of water caught in separator in any given 
interval of time, read to-41,1b.; W — weight of steam con- 
densel in the condenser in the same time, read to j;lb.; 


i 
i i 


U = WwW. 
| Ezample—Ini an experiment, weight of water caught 
in separator was O'lllb., the increase of weight in the 


condenser | baing Alb. The ‘dryness fraction z = 


—— ————— i— 


= 1'00 — 0:073 = ‘027, and x 100— 2/7 per cent. moisture 
in steam. MN TUM RUE E 

The instrument is simple and reliable in use; the influence 
of a slight error in the gauge reading does not affect the 
action of the dryness fraction appreciably To prevent 
radiation losses, the instrament and connections should be 
wrapped with hair felt or other non-conducting material. 

The throttling or wire-drawing calorimeter was invented by 
Prof, Peabody, and an improved form designed by Prof. 
Carpenter.. The instrument shown in Fig. 2, made out of 
pipe fittings, was described by Mr. H. J. Travis in Power. 
The principle of the instrument is based on the fact that 
the total heat of high-pressure steam is greater than that 
of steam at any lower pressure, so that steam passing from 
one chamber to another through a small orifice about 5}; {n. 
diameter has its pressure reduced by throttling, and an 
amount of heat is thus liberated. If the amount of moisture 
present be small, the excess heat not only evaporates it, but 
should, if the instrument is to be applicable, also superheat 
it. The observations to be taken are : (1) pressure in main 
ateam-pipe; (2) pressure in calorimeter by manometer or 
U.gauge; and (3) the temperatures of the steam. The 
amount of moisture present may then be calculated as 
follows : | | 

Let 4, = temperature of steam after wire-drawing ; 
tp = normal temperature of steam due to its pressure after 
wire-drawing; ñ, = sensible heat of entering steam; 
L, =latent heat of entering steam ; , + L, = corresponding 
quantities for wire-drawn steam ; x = dryness fraction or 
quality of entering steam. Then total heat of entering 
steam = total heat in calorimeter steam. ' 

h = æ Ly =h, + La + 0°48 (2, — 1) 

_h,-h, + L + 0'48 (f, — t) 


4 + 011 
0:073; weight of water in each pound of steam 
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No weighing is required, the only observations baing the 
temperatures, and the in-trument is very accurate within 
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Cornell University. The apparatus is really a small steam | the limits of its actlon—namely, for steam containing about 
separator. A sample of steam is collected from a vertical | ‘3 per cent. moisture. —J. E. RYCROFT, 


pipe, the moisture baing separated mechanically by altering 


. the direction of fw, and measured on the graduated gauge 


{Other replies to Question No. 862 will be given in our 
next issue.—Ep. E. E] . 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


lf thou hast knowledge, let others light their candle at 1t, 


Under this heading we insert questions of a practical 
character relating. to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer fen shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the. points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formula should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

QUESTIONS. 
870. The bellows of an crgan is required to be driven by an electric 
motor; which type is it best to use, shunt or saries, and why? 


Sketch an arrangement suitable to maintain an even wind pressure 
on the organ, —BELLOWSs. 


The carbon brushes on a double-wound direct-current generator 
are continually becoming pitted or eaten away, even when the 
machine is only half loaded. The generator is usually run with 
the two halves of armature in series, but the same result takes 
place when they are in parallel, Brushes of varying thicknesses 
and qualities have been tried, with no great improvement. Does 
the machine require equalising connections, or what is the 
remedy ?— ZERO, 


pet 


87 b 


ANSWERS, 


Question No. 862, —In a combined engine and boiler trial it is required 
to know the dryness of the steam as it leaves the boiler, and also 
as it enters the cylinder of the engine, Which is the best way 
of determining this, due consideration Laving to be paid to 
the cost of the apparatus required and to the degree of accuracy 
obtainable ? 


Answer to No, 862 (awarded 7s. 6d.)— In the engine 
and boiler trial under consideration it will be necessary to 
have two complete sets of apparatus for measuring the 
quality of the steam, if the distance between the engine 
and boiler is considerable. The sample pipes for carrying 
the steam to the apparatus should be inserted into the 
main steam-pipe at points near to the stop valves, and they 
should be well lagged to prevent radiation. Samples taken 
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from vertical pipes are much more reliable than those 
obtained from pipes ia a horizontal position. 

The method most generally used in connestion with 
steam-generating plant for arriving at a knowledge of the 
dryness of the steam requires either (1) a throttling calori- 
meter or (2) a condensing ealorimeter; a simple form of 
each of these calorimeters will be briefly desoribed below. 
"Ehe throttling calorimeter depends on the principle that 


dry saturated steam when expanded froma higher to a 
[ower pressure without doing external work becomes super- 
heated, the latter depending on the two pressures. If, 
however, the steam be wet, a portion of the heat will be 
absorbed in evaporating the moisture, and, therefore, the 
superheat will be proportionately less. The general arrange- 
ment of a simple inexpensive form of this calorimeter is 
shown in Fig.1. A iin. pipe is inserted into the pipe 
from which the sample is to be taken, and two iin. tees 
are connected up with a pair of flanges between them. A 
steam-gauge, preferably a test gauge, is screwed into the 
upper tee, and a thermometer pocket filled with mercury is 
fitted to the lower tee. Between the flanges a thin diso, 
containing a iin. hole in the centre, is inserted to throttle 
the steam down to atmosphere pressure. The thermometer 
placed in the pocket must be a very accurately calibrated 
instrument, Steam should be permitted to blow through 
the pipe for 10 minutes before taking the test readings. 
The dryness fraction, X, will be expressed by the equation 


x — H—114656 4-48 (/ — 212) 
oe 


where H = total heat above 32deg. in steam at gauge 
pressure; L = latent heat in steam at gauge pressure; 
T —temperature shown by thermometer. If the moisture 
in the steam is excessive, no superheat can take place—that 
ls, if T does not exceed 212deg., the wetness of the steam 
cannot be ascertained with the above calorimeter. 

In the condensing type of caiorimeter a known weight of 
steam is condensed by a known weight of water, and from 
the resulting temperature of the mixture the amount of 
wetness in the steam can be calculated with the aid of 
steam table data. Many forms of this calorimeter have 
been used, but they have generally been expensive, as they 
required two accurate, and therefore expensive, weighing 
machines. The form described below is due to Prof. 
Goodman, and it may be constructed at a small expense, 
as it requires but a single weighing machine or scale 
beam. Two oil-drums, thoroughly cleaned out, can 
be used for the tanks shown in Fig. 1. A simple 
form of injector for mixing the steam and water is 
connected by means of a valve to the upper tank, and 


SCALE BEAM 
3*6 LONG. 
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to the steam end of the injector a flexible hose is used 
for coupling the sampling pipe. A receptacle for a thermo- 
meter is connected on the pipe leading from the injector 
to the bottom of the lower tank. The apparatus is used 
as follows: The upper tank is filled with water, and its 
temperature and weight carefally ascertained, After 
steam has been blown through the flexible connection it ia 
coupled up to the injector, and both steam and water 


. of the figures best: Initial weight of water in tank 100lb. 


"vi per square 
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turned on. The reading on the thermometer must be care- 
fully noted about every 10 seconds, Before the upper tank 
is quite empty, both steam and water are turned off at the 
same instant. The apparatus is weighed before and after 
running the water out of the lower, and thus the we!ght 
of steam condensed in the lower tank is ascertained. The 
reading on the steam-gauge having been noted, we can 
calculate the dryness of the steam from the following : 
W, = weight of water in upper tank; W, = weight of 
mixture in lower tank ; W = weight of steam ; T = tempera- 
ture of steam at gauge pressure; T, = temperature of 
condensing water; T, = mean of thermometer reading ; 
X = dryness fraction; L=latent heat of steam. 


. Heat given up to condensing water = W, (T, — T;). 
. Heat extracted from steam =W (X L - T - T, 
But W, (T; - T) - W (X b T - T,). 


W ) 
w (T; -T) + T,-T 
c —P eee 
L 

If the temperature be obtained within '1 of a degree 
the error will not be above 15 per cent., whilst an error of 
about 25 per cent. will occur for an inaccuracy of 5lb. in 
the gauge. A full description of this calorimeter will be 
found in Prof. Goodman's interesting paper (see Llectrical 


Engineer, p. 557, Sept. 7, 1900). Any form of calorimeter 


may be tested for aceuracy by taking a sample of steam 
from a vertical pipe leading from a boiler in which no steam 
beyond that required for the sample is flowing. This steam 
should show the dryness frastion X = 1. Prof Unwin’s 
report to the Institution of Mechanical Engineers, 1894, 
dealing with the possibilities of various forms of steam 
calorimeters, should be consulted.—M. C. 


Answer to No. 862 (awarded 5s.).—There are several 


methods of testing steam quality or dryness. One of the 
simplest is to pass a sample of steam tapped from the 


point in the steam circuit, at which the quality factor or 


dryness is required, into a well-lagged tank or barrel con- 
taining a known weight of cold water at a known tem- 
perature. The increase in weight of the tank (usually 
standing on a weighbridge plate) gives at once the weight 
of steam taken, and the increase in temperature of its 
contents gives a measure of the heat taken in, and from 
these figures the dryness fraction can be calculated. 

Since a large quantity of cold water is necessary for fair 
accuracy, ib becomes somewhat difficult to accurately find 
the Increase of weight, and therefore the tank is often 
calibrated— &, the weight of water for various water- 
levels is found and noted. In this case a tank of the form 
shown in Fig. 2 is more convenient than that shown in 
Fig. 1, since the increase of weight is read in a more sensi- 
tive fashion by the calibrated gauge glass. 
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An example will illustrate the principle and give an idea 


(10 gallons) and temperature 60deg. F. Steam at 100lb. 
inch pressure (temperature corresponding 
' v $87'7deg. F.) is admitted till temperature of water rises to 
7/.*98deg..F., and the increase in weight is 3lb. So that 


applying the total heat rule H=(1,082+'3 ¢ degrees F) 
B.Th.U., we have 

Heat given up by 1lb. of the wet steam 
=% (1,082 + ‘3 x 337°7) a (95 — 32) + (1 — x) (377 — 93), 
where “= weight of dry steam and 1 -g= weight of water 
in 1lb. of the wet steam. 

This simplifies to (8776 z + 2447) B. TA.U, .'. lb. would 
have given up 3 (8776 «+ 244'7), and this equals the heat 
taken up bythe tank. .:.5(877:62-- 244'7) =100 x (33deg ), 
whence 9 = 0°974—~ e , the dryness fraction is 97 4 per cent. 

The error likely in such a test is smaller if the quantity 
of cold water is large (20 gallons is often used), but when 
this is so, sensitive measurement of the added steam becomes 
more difficult, if it is done by weighing. Good lagging 
will practically prevent radiation, and the large body of 
water used swamps the small quantity of heat taken up by 
the tank, hence its water equivalent need not be allowed for, 
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A very useful method, giving direct readings, is shown in 
Fig. 5. A sample of steam is tapped by opening the valve 
V wide (after first warming up), and the wetness becomes 
deposited in the separator, while the dry steam passes on 
to the condenser. Thus the readings of the calibrated 
gauge glasses give direct the wetness and dry steam in a 
sample. This separating calorimeter is very easy to use, 
and needs no accurate temperature readings. All the pipes 
and connections should be well lagged. The separator 
need not be larger than from 10in. to 15in. by about 4in. 
diameter. 
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A farther method capable of giving good results is by 
the use of the throttling calorimeter shown in Fig. 4, This 
apparatus is small, and can be left permanently in place. 
The action of the instrument depends on the fact that if 
steam he allowed to fall in pressure without doing external 


work it becomes superheated, and the amount of superheat 
will be more the drier the steam is, and may be nothing if 
the steam ba very wet, since all the heat which would 
superheat the dry steam goes to evaporating the wetness. 
The steam is tapped from the point desired through a valve 
(full open), and after flowing for a time (10 to 15 minutes) 
to warm the apparatus up, the reading of thermometers, T 
and T, are taken. T, should read that temperature corre- 
sponding to the boiler pressure, but though the steam in 
chamber B is at atmospheric pressure, T, may read more 
. then 212deg —i¢., show a superheat—since the steam in 
passing from A to B is wire-drawn through the iin. hole in 
the sheet-iron diaphragm. This is well packed between 
the flanges by asbestos, which latter acts somewhat as a 
heat insulator between the chambers A and B. If the wet- 
ness is excessive, the measurement may be out of the range 
of the throttling calorimeter, since it may be too much to 
allow of any superheat. The limit for the instrument as 
shown is 2°88 per cent. wetness at 501b. pressure, rising to 
7'17 per cent. wetness at 250lb. pressure. If a small 
separator be added and the deposit measured, the instru- 
ment can be used for wetter steam. The calorimeter must 
be very well lagged, and so must the short din. pipe leading 
to it. The exhaust pipe must be large and free of bends, 
80 that no back pressure is brought in. | 

An example will show how the readings are used. If, 
. after warming up, T, read 300deg. F. and T, 230deg. F., 


then, if z —dryness and (1 — xv) the wetness, and the specific | 


heat of steam being 0:48, we have, assuming no radiation 
loss: heat in wet steam before throttling heat in super- 
heated steam after throttling. 


o°. 2$ (1,082 +'3 x 500deg.) + (1 — x) (800deg. — 52deg ) 
= (1,082 + '3 x 212deg.) + (230deg. — 212deg.) x “48 ; 
whence z= 0'08—; ¢,, dryness = 98 per cent. —SPANNUNG. 


Answer to No. 862 (awarded 5s).—It in ilb. of wet 
steam there be w pounds of steam and 1-—w pounds of 
water, w is termed the dryness fraction. Three principal 
methods have been employed for its determination prac- 
tically: (a) chemical method; (b) simple condensation 
calorimeter ; (c) wire-drawing and subsequent condensation 
The first of these consists in dissolving some salt—e g., 
sodium carbonate, ordinary washing soda—in a known 
proportion in the boiler, and condensing a quantity of wet 
steam. With perfectly dry steam drawn from the boiler 
no salt would be brought over ; if water is carried over, it 
brings along with it the dissolved salt. Hence, observation 
of the total welght of steam condensed and a quantitative 
analysis of the amount of salt in the condensed water give 
the amount of water in the steam. It is not worth while 
to discuss this method in detail, as it is very unreliable ; 
moreover, it takes no account of the steam becoming wet 
after leaving the boiler. Method (b) is better. Let H= 
total heat; S- sensible heat (=temperature Fahrenheit 
—$2); L-latent heat. Then the value of H in British 
thermal units is given by 


H=S+wlL; 
and if ¢ degrees be the temperature of steam, 
Li 1,114 — '7 ¢ degrees. 


Suppose now a quantity of wet steam to be blown into and 
condensed in a quantity of cold water, the temperature of 
which consequently rises. "Then the heat given out by the 
steam equals that gained by the cold water. 

Let W, = orlginal weight of cold water; W, = final weight 
after condensing steam; S,=sensible heat of sold water 
at original temperature (temperature Fahrenheit - 32) ; 
S,- sensible heat of water after condensation. The heat 
lost by the wet steam is 


(W,- W (S-S,)+wL; 
that gained by water is W, (S, — S). 
Hence, equating these, 
Et W, (S, Ji Si) sd (W,— Wi) (S E Se) 
L 


The actual apparatus employed for this method has 
sometimes heen a barrel, well lagged to prevent loss of 


w 


heat, placed on a weighing machine, but a thin metal vessel 
of several gallons capacity is preferable if suitable means 
of weighing are available. Placing the same in sawdust is 
a satisfactory form of lagging. This method is the only 
one which is capable of furnishing fair results without any 
appreclable expense. i 

The last method (c) depends on the fact that if steam be 
throttled, a fall in pressure and a rise of temperature are 
produced. If the wetness be not excessive, the heat pro- 
duced is sufficient to vaporise the water present. Up to 
about 3 per cent. may be regarded as vaporisable. The 
theory of this is as follows : 

Let ¢,=temperature of steam before throttling ; ¢,= 
temperature of steam after throttling ; /, — temperature of 
steam produced at pressure existing after throttling 


‘(=212deg. F. if this ba atmospheric); L,, Lo L, corre- 


spondiog latent heats. Then the total heat in Lib, of steam 
before throttling is 2m 
S, +m L, 
or, (4, - 82) - m L4, 
and after throttling 
(total H for dry steam at 7,)+ ‘48 (7, — 4), 


the specific heat of superheated steam being ‘48. 
the total energy cannot change, hence 


(i - 82) +m L; = L; + (t; — 52) + °48 (t, — #4), 
_ 1, (£5 — 82) +°48 (f, —4) — 4, +32 
AURI Ies 
or, if at atmospheric pressure after throttling, 
., 1,076 - 48 f t 
1,114 — 7 1, 


Now 


and m 


Thus by observation of the temperatures immediately 
before and after throttling, m may be determined. The 
principle is practically applied in Barries’s calorimeter, 


made by McInnes and Co, which, by combining a sepa- 


rator and throttling calorimeter, is applicable to steam of 
considerable wetness. As may be seen from the diagram, 
the steam led off from the main piping by a branch enter- 
ing at the side or top enters the separator, A, at the 
bottom of which most of the water present ts collected. 


This is fitted with à gauge and scale giving the contaired 
water directly in pounds. Hence the steam—now to a 
large extent diled—p.sses through a diaphragm, B, with 
small orifice to à condenser, where it is liquefied under 
atmospheric pressure. Two inset tubes containing a small 
quantity of mercury, in which thermometers are placed, 


are arranged one on each side of the diaphragm., The 
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observations consist of noting the two temperatures and 
the weights of water in A and in the condenser after steam 
has been turned on for some short time 

Let W, be pounds of water in separator, W, the weight 
in the condenser. Then if the former had comptetely dried, 
the steam, m, would equal kes m | 


2 


This not being tbe eas», applying the expression given 


above gives PRU T 
, 1.076 + 48 i-t 


L114- 7í 
W,xmqm 
True m= — 2 | 
W, TW, | 


Of the three methods the last is unquestionably the best, 
and in a rough form should not be beyond the abilities of 
an ordinary fitter to put up at a slight cost. Oa the other 
hand, to purchase two such instruments (for the readings 
alluded to.in the question should ba taken simultaneously 
to have much value) would be costly. 

For a single special test, method (b) would probably be 
adopted in most cases, the average of a number of deter- 
minations being finally taken as approximately correct — 
VAPOR, 


Question No. 865.— The engineers in a remote electricity works ocea- 
sionally get brought to them to repair the magneto machines of 
motorcars. The one chiefly used is the Simms, which is apparently 

: & low-tension generator, working through the same induction coil at 

the battery, and a French machine with no name on it, bub this 
is a high-tension machine, Oan any reader with experience in 
these machines give diagram of circuits (especially of the French 
machine), and also state the chief cause of failure, tests, and 
method of repairs ? 

Best Answer to No. 863 (awarded 10s.).—It is evident 
that “ K.” has erroneously described the magnetos he has 
had to deal with. The Simms machine is a high tension 
magneto, and is self-contained. The unnamed magneto is 
without a doubt the Eisemann machine, which is used ia 
conjunction with a special induction coll This machine is 
very popular. It is fitted to such cars as the Daimler, 
Lanchester, Panhard, Levassor, Star, Wolseley, etc. The 
Simms Manufacturing Company do nob and have not ever 
made a low-tension magneto which has to work with an 
induction coil. : 
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Eisemann (1908) Magneto System. | 


Diagrams are given of the Hisemann system and the 
Simms-Bosch high-tension system, On the Eisemann 1905 
machine will be found two terminals on the contact breaker. 
In the 1906 type there is only only one terminal there, and 
this is connected to terminal marked B on the coil, which 
has to be used with this magneto. The terminal H on this 
coil is connected to the high-tension distributor feeder 
brush terminal. The other two terminals on coil are con- 
nected to the frame of the engiae or whatever it is tbe 
magneto stands on, provided, of course, it is metal. The 


switch is connected between B and the frame. Golng back 
to the 1905 magneto, the illustration showa three terminale 
on the coil used with this machine. Care must be taken to 
connect up exactly as shown, The terminal marked D 
nearest D K must be connected to the inside terminal on 
the contact breaker. D K is connected to the high-tension 
distributor feeder brush terminal. There is a terminal on 
the end of the magneto which must ba connected to the 
frame. On one type of coil there is a terminal marked M, 
and this has to be connected, instead of the terminal on 
magneto, to the frame. With the 1906 magneto the frame’ 
must be in excellent with the machine, as thera is no wire 
connection. The switch on the 1905 magneto is connected 
between inside terminal on contact breaker and frame, or 
terminal B and frame. | 
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Simms-Bosch High-Tension Magneto System. 


The Simms machine is very simple to connect up. It is 
only necessary to connect the right terminals on the magueto. 
to the spark-plugs. The switch is connected between the 
terminal on the end of magnetos and the frame, A frequent 
cause of trouble with these magneto is due to the switch 
being connected up wrongly. If it is connected in 
any other way than as shown, destructive sparking will 
take place at the contact breaker of the Eisemann magneto, 
or a great strain will bs put on the armature winding of 
the Simms machine. Another very prolific cause of troable 
is the opening of the secondary circuit while the machine 
is in motion. This is nearly certain to break down the coil 
or armature. There is a safety spark-gap fitted on the 
Simms machines, but this should on no account be relied 
on. If a spark is seen at thls gap, stop the magaeto at: 
once, and put the secondary circuits right. Defestive spark- 
plugs may cause trouble. It must be remembered that the 
gap at plug with a magneto should be about half that used 
with the accumulator system—viz , about 4mm. Th's makes 
for easy starting. There should be a number of poluts on 
the plug between which sparks can pass, as the migneto 
spark is very damaging to the electrodes. Wear of trans- 
mission gear between engine and magneto will upset the 
timing. No slack should be allowed. The magnets 
requiring remagnetising will cause difficult starting. Also, 
if the timing be too much retarded, difficulty will be 
experienced.  Remagnetising is not a very difficult job, 
but really the best thing to do is to send the magnets to 
the makers, who have the necessary experience and plant 
for doing this sort of thing. Also, to remagnetisa per- 
manent magnets properly requires a special knowledge of 
the treatment of the iron, and. this only the makers of the 
machine have. ‘The cost is trifling. Care should be taken 
to see that the magneto is kept clean, dry, and wall oiled, 
and also that the contacts on contact breaker are clean and 
properly set. | ! ; 

With regard to testing and repairs, those who have not : 
the special experience necessary would be well advised to 
leave it to the makers to do. "These machines are so small 
and have so much in a small space, that if rewinding of the 
armature, for instance, is attempted it is nearly certain to . 
be unsatisfactory. Insulation tests cannot be made, as the 
armature windings are “earthed” to the spindle at one 
end. The makers of the Simms magneto are the 
Simms Manufacturing Company; Limited, Welbeck Works, 
Willesden-lane, Kilburn, N.W. G. T. Rishes and Co, 
4, Gray’s-inn-road, London, EC., are the agents for the 
Hisemann magneto, from whom all renewals ean be obtained 
and repairs done. —M. G. TWEEDIE, | : 


[Other replies to Question No, 863 will be given in our 
next issue —ED, E. E. | : | 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
| PRACTICAL MEN. 


1f thou hast knowledge, let others light their candle at It, 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. ‘The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
 &pb to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent ab any time. 

QUESTIONS. 


872, Will anyone who has had experience of the '' Tirrell " automatic 
voltage regulator (made by the British Thomson-Houston Com- 
pany) for central stations please state the principle which the appa- 
ratus depends upon and give a few hints as to the working of the 
device, especially in paralleling and changing the load from one 


machine to another in a single-phase high-tension station, the 


regulator being connected to one of the machines only ? I believe 
this system is 1n use at Harrogate, Salford, and other places. Is 
the makers’ claim for the device—7.c., that it will keep the 
variation in voltage within one per cent.—even with varying 
Icads—borne out in actual working ?—R, H., FENWICK, 


ANSWERS, 


Question No, 863.—The engineers in a remote electricity works occa- 
sionally get brought to them to repair the magneto machines of 
moborears, The one chiefly used is the Simms, which is apparently 
a low-tension generator, working through the same induction coil at 
the battery, and a French machine with no name on it, but this 
is a high-tension machine. Oan any reader with experience in 
these machines give diagram of circuits (especially of the French 
machine), and also state the chief cause of failure, tests, and 
method of repairs ? 


Answer to No, 863 (awarded 7s, 6d.).—All the magneto 
machines used for the vapour ignition in motorcar cylinders 
are primarily low-tension generators, even in the high- 
tension system of ignition. In some cases the magneto 
machine merely takes the place of accumulators and sup- 
plies its low-tension current to an induction coil, the 


secondary of which is connected to the sparking plugs. In. 


other cases there is no external coil, as the transforming 
device is an integral part of the magneto, but even in this 
case the current as initially generated is a low-tension one. 
“Ks” description of the Simms system seems to be 
incorrect., There are two Simms-Bosch systems, one for 
low-tension and the other for high-tension ignition. Ia the 
first one there is no induction coil, and the connections are 
simplicity itself. The armature, which is stationary, has 


one end of its winding connected to a terminal and the. 


other end to the core itself. The terminal is connected to 
an insulated pin in the wall of the cylinder. The Simms- 
Bosch machine may be recognised by its revolving pole- 
pieces, termed the “shield,” and its stationary armature 
and field magnets (of horseshoe form). In the Simms- 
Bosch high-tension system the armature has two windings: 
a primary having few turns of relatively thick wire, and a 
secondary having many turns of a much finer wire. The 
" eonneotlons are shown in Fig. 1. One end of the primary 


is connected to the armature core (as shown at E), the 


other or “live ” end is brought out through an insulating 


tuba to the “contact screw.” The secondary wind- 
ing has no direct earth connection, but, being 
connected to the “live” end of the primary, is 


indirectly earthed through the primary as shown at 
P) The “live” end of the secondary is carried out to the 
brush bearing on the distribution segment, DS. It will be 
noticed that one effect of this arrangement is that the high- 
tension current delivered to the sparking plugs fiows 
through both the primary and the secondary coils. From 
the distributor brushes, D B, four wires are led to the four 


| order. 


sparking plugs on the engine, and it is necessary that these 
be so connected up that the cylinders “' fire” in their proper 
(In the sketch four plugs are shown for a four- 
cylinder engine.) The condenser has its “live” end connected 
to the contact screw, and its other end earthed to its case, 
which is in contact with the framework of the magneto, and 
hence with the contact breaker. It will be noticed in the 
sketch that there is a swltch having one terminal connected 
to the contact screw and the other terminal to “earth.” This 
is to short-circuit the magneto when it is not required for 
working the sparking plugs. Care must be taken that the 
framework of the magneto and that of the engine are 
in electrical connection, and if the fixing of the magneto 


does not satisfactorily accomplish this, a wire should 
be carried from one framework to the other. In the 
latest model of this magneto the wires from the 
distributor brushes, D B, are. not led direct to the 
sparking plugs, but are carried to a plug-board, on the 
upper half of which are terminals connected to the spark- 
ing plugs. | 

Two of the best known magnetos are the Eisemann and 
the Basseé-Michel, the old type of the latter probably 
being the French machine mentioned in the question, The 
peculiarity of the Eisemann and also of the 1906 model 
of the Basseé-Michel is that the Induction coil and con- 
denser are arranged in a separate case. But in the original 
Basseé-Michel there is a secondary winding on the arma- 
ture, and the outside induction coil is dispensed with. 
This machine may be recognised by its circular two-pole 
magnets. The connections are the same as shown for the 
Simms-Bosch machine in Fig. 1, except that the. secondary 
winding has one end directly connected to the arma- 
ture core—4 e, to “earth” (see Fig. 2). The “live” end 


7D CONTACT 
SCREW 


of the primary is carried through the spindle to a smal 
steel knob, and the “live” end of the secondary is con- 
nected to a slip-ring. The condenser, which is made in 
two halves flexibly connected together, is shunted across 
the contact breaker, as in Fig. 1. The machine can be 
dismantled for examination or for testing without breaking 
any of the internal connections. In the 1906 model of the 
Bassée-Michel the magnets are of horseshoe shape, and the 
induction coil is separated from the magneto. On the coil 
there are two primary windings of unequal resistance, 
arranged so that the coil can be supplied with current from 
the magneto or from an auxiliary accumulator. One end 
of each primary is connected to the magneto. The second 
end of the greater resistance primary is connected to 
“earth,” and as one end of the magneto armature is also 
connected to “earth” the armature is thus permanently 
closed by this primary winding. The second end of the 
battery or low-resistance coil is connected to the contact 
breaker. A switch is provided for changing over from 
the magneto to the battery. When the magneto is in 


| operation, the armature current flows through the one 


"58A 


primary winding while the contact breaker is open and 
divides itself between the two primary windings while the 
contact breaker is closed, since the closing of the contact 
breaker puts the two primaries in parallel. A diagram of 
the connections is given in Fig. 3, where the distinguishing 
letters are, as far as possible, those actually marked on the 
apparatus. The Hisemann, as already stated, has a 
separate induction coil and condenser like the last-described 
Basseé-Michel, but the connections are much simpler. The 
magnets are of horseshoe shape with a rotating armature, 
the ends of which are connected to two slip-rings. The 


induction coil bas sometimes three terminals, at other times | 


four. In the first case these are marked D Dand DK; 
in the second case the fourth termival is marked M. The 
terminals D D must be connected to the brushes in con- 
tact with the armature slip-rings, and the terminal D K 
to the distributor segment brush. From the fourth 
termina], M, is taken an earth-wire to the engine frame- 
work, but if there are only three terminals, this earthing 
lead must be taken from terminal E on the magneto. 


MASEE 
EARTH, | 
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COL 


c) 


To PLUG 


Fic. à, 


Faulis.—(1) Magnets not generating properly owing to 
weakening of permanent magnets as a result of shock and 
vibration. The remedy is to remsgnetise the permanent 
magnets, (2) The condenser has broken down, or has a 
faulty connection. This may cause the spark at the Ignition 
plug to be so thin that the gas will not ignite. (3) Imper- 
fect circult to “earth.” This will cause “misfiring.” 
Remedy : see that the earth connections are everywhere good, 
and in the eventof the framework of the magneto being merely 
“ earthed ”?” to that of the engine by the method of fixing, 
run wires as an additional connection between the two 
frameworks. (4) Armature Insulation broken down. Eisily 
detected by means of a few cells and a galvanometer after 
disconnecting the regular earth connection at one end of 
the winding. This is usually the result of the magneto 
being left on open circuit when being drivon by the engine 
without being in use for ignition purposes. (5) Insulation 
broken down inside the induction coil. This may, as in 
the case of the armature, be the result of the short-circuiting 
switch not being closed when the magneto 1s running, but 
not in use, or it may be the result of a bad connection to 
one of the sparking plugs.— LAUREL. 


Answer to No. 863 (awarded 55.).—There are now many 
forms of magneto-ignition machines in use, most of which 
are of French manufacture. To give but a brief description 
of each would occupy far too much space, so that I shall 
simply deal with three types which seem to answer the 
description given in the question. Fig. 1 shows diagram- 
matically the arrangement of the Slmms-Bosch low-tension 
magneto ignition. It consists of a number of steel magnets 
solidly clamped together and provided with soft-iron pole- 
pieces. Between this is fixed a stationary armature. The 
magnetic flux passing through the windings is varied by 
means of a soft-iron shuttle, which is oscillated over the 
armature by means of a rod connected to a cam which 
revolves on a 2 to 1 shaft driven by the engine. One end 
of the armature winding is connected to the metal work 
of the machine, while the other is brought out to a 
well-insulated terminal. This terminal is then connected 
by means of a wire to an insulated pin which projects 
into the combustion chamber of the engine. A metallic 
finger, which is in connection with the frame of the engine, 
is caused to make and break contact with the insulated pin 
by means of the vertical rod, R, which rests on the cam. 
Ib will be seen that while this finger touches the pin the 
armature winding is short-circuited ; hence, if the circuit 
be suddenly broken by means of the finger, aa Induced 


THE ELECTRICAL ENGINEER, JUNE 1, 1906 


E.M.F. will be set up, giving a spark. The gear is so 
arranged that the circuit is broken when the current is at 
its maximum value, so that the best results may be obtained. 
The principal faults met with in this type are bad connec- 
tions, breakdown of insulation between pin and engine 
frame, and loss of compression due to defective packing 
between contact breaker and engine, 


Fig. 2 is a diagram of the LHisemann high-tension 
system. It consists of a small generator with permanent 
magnets and rotating armature; the current is led into an - 
ordinary spark-coil with aninterrupter in circuit, as shown, 
which revolves on the armature shaft. A condenser is 
shunted across the interrupter, as with the ordinary 
trembler coil when used in conjunction with an accumu- 
lator—in fact the connections are exactly the same, the. 
small generator being employed instead of the accumu- 
lator. Users of this type give good reports, and when a 


fault develops it may generally be traced to a short in the 


spark-plug, or loose connection in some part of the primary . 
circuit. Ist will, of course, be understood that with all 
magneto machines the magnets will after considerable use 
lose their magnetism and will require remagnetlsing. 

The machine referred to in the last part of the question 
is probably a Simms-Bosch are light high-tenslon magneto. 
As with the other machines, the field is made up of per- 
manent msgnets. The armature is wound with two separate 
windings, one of few turns of thick wire and the other 
with many turnsof thin. Oneend of each winding is con- 
nected to the metal framework of the machine, while the 
others are, of course, insulated. The armature is stationary 
The variation in the flux passing through the windings is 
provided by means of an iron sleeve which revolves between 
the armature and pole-pieces. On the end of the shaft 
which carries this revolving sleeve is a circuit breaker 
which opens and closes the primary winding, it being so 
arranged that the circuit is broken when the current therein 
is at its maximum ; this induces a very high E.M.F. in the 
secondary winding, and since one end of this is in contact 
with the metal work of,the engine and the other connected 
by means of a well insulated to the spark-plug, a vivid 
spark will be produced within the cylinder at the Instant 
at which the circuit is broken. The contact breaker is 
shunted by means of a condenser in the usual manner, and 
it will be seen that the machine 1s really a spark-coil and 
generator combined, which is extremely convenient, as the 
space required is considerably less than that necessary for 
the Eisemann system. It is nob necessary to make any 
remarks with regard to the faults that may develop, for 
since it is a combined spark-coil and generator these have 
already been mentioned. The above systems are fully 
dealt with in the motor manual, which is an extremely 
handy little book, and may be obtained from the publishers 
of the Motor.—E, AUSTIN. : 


Answer to No. 863 (awarded 5s).—The French magneto 
machine referred to in the question is most probably that 
of the type fitted on the latest pattern of Panhard cars. 
This magneto is driven by a chain from the engine crank- 
shaft, through an epicyclic gear contained in the casing B 
(Fig. 1), this casing also serving to vary the moment of 
ignition, which is effected by giving it a rotary movement 
about the shaft, and thus altering the relative angular 
position of the chain wheel and the armature of the 
magneto. The pulsating current is collected off two slip- 
rings on the spindle of the armature, and there is also a 
contact-breaking device, K, fitted on the armature spindle, 


this being required when the supplementary battery is in 
use. The low tension pulsating current generated by the 
magneto passes through the primary winciog of an induc- 
tion coil, I. (This induction coil is scmetimes fitted near 
the magneto or on a bracket in front of the dashboard 
under cover of the engine bonnet) One end of the 
secondary winding is connected to engine casing, and the 
other end is connécted to a distributing commutator, D, 
driven by a reducing speed gear. The distributor alter- 
nately connects the high-tension conductor with each of 
four terminals, 1, 2, 3, 4, from which separate leads are 
taken to each of tke sparking plogs in the four cylindere. 


CYL 1. 


"M B^ 
S BATTERY 
FIG. 1. —B, epicyclic gear ; M, magneto; Or O2, terminals cf armature 
windings; K, contact breaker; I, induction coil; D, distributor ; 
$, controlling switch. 


Fig. 1 shows the general arran gement of connections. A 
condenser, C, is usually supplied to minimise the sparking 
at the contact breaker, K, when the battery is being used. 
The most frequent source of trouble with this magneto igal- 
tion is that of maintaining good insulation at the distributor ; 
also the condenser is sometimes apt to go wrong, the insula- 
tion between the plates breaking down. The most trouble- 
-some fault to locate is that cf an intermittent breakdown 
in the insulation of the high-tension lead running to the 
sparking plug, this fault causing missfiring in the cylinder, 
with the consequent loss of power and firing of the charge 
in the exhaust box. A good plan to locate this fault is to 
set the engine running in a dark room or shed, and the 
spark will usually be seen coming from the fault lead to 
the engine casing. With the Simms magneto the contact 
blade sometimes gives trouble, and there may be a con- 
siderable loss of power in the car if this contact is in any 
way faulty.—W. A. A. 


Question No. 864.—Ia a central station where the alternator field 
exciter is driven cff the end of the alternator shaft by a leather 
belt, a spark strikes and continues across a space of about 4in. 


between the edge of the belt and the end of the bedplate screw | 


of the alternator. This spark can aiso be attracted by the 
hand, if held in any position near the belt. Does the belt act 
asa Wimshurst ma:hine? If not, explain the cause of it, and if 
it has any irjuricu ı ffecta, 


Answer to No. 864 (awarded 1s. 6d.).—There is no doubt 


that the electrostatic effect noted in the question is due to. 


the friction between the belt and the pulley whee), which is 
probably a wooden one. A similar effect to this was noted 
in Question 804, S3pt. 8, 1905, in a paper mill, and several 
methods were discussed of obviating the sparking. The 
cause of the sparking is simply the rubbing effect of tke 
belt upon the wheel caused by the slipping of the belt. 


Fie 1, 


The effect of the sparking is in no way injurious. It can 
be got rid of by any of the methods suggested in the 
answers to Qaestion 804, such as presenting a number of 
points to the belt which are all earthed or by subatituting 
a metal pulley wheel for the wooden one. These methods, 
however, remove the effect and not its cause.. Of course, 
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in all belt driving there is a certain amount of slip on the 
belt, and this will seb up an electrostatic action, as noted in 
the question, However, in this case it appears that the 
slip on the belt is very great indeed, so causing an 
excessive amount of friction, to which the abnormal 
electrostatic effect noted is due. The obvious cause cf the - 
slip is that the belt is not strong enough for the purpose, 
and, therefore, it will be necessary to provide a new belt. 
The question now arlses as to the manner of determining 
whether the belt {s strong encugh for its purpose, and, if 
not, what strength of belt should be provided. This can 
be done in the manner indicated. Fig. 1 represents the 
ke!t travelling over the face of the pulley wheel. 


Let T, =the tension on the slack side of the belt ; 
T, =the tension on the tight side ; 
=the angle between the points at which the belt 
leaves the wheel ; 
w= the coefficient of friction between the belt and the 


wheel. 
Then it can be shown that 
log m EO, 
1i 
or, p.e po. 8 o a’ (1) 


where e =the base of the Naperian system of logarithms. 
Now the horse-power transmitted by the belting is given 


| by the simple rule, 


horge- power = usc. 
65,000 


where v=the speed of the belting in feet per minute. 
Combining equations (1) and (2) and eliminating T,, we 
obtain that 


: 0 | 
N- 55,000 x horse-power ( ef : ) 2. @) 
v g^ 0 L1. 


Let 6 be the breadth and / the thickness of the belt. 
The safe stress on the belt ean be taken as 3301b. per square 
inch. Therefore, | 


(2) 


N =b xix 330, 
e eh 8 ) 
VIEN! 


ard 


v 


Assuming that the lapping on the exciter pulley is two- 
fifths of its circumference, and that the coefficient of friction 
= *6, we obtain a very simple approximate rule, 


ee ee 200 h.p. 
v 


The breadth and thickness of the belt at present in use 
on the exciter can be measured ; the speed of the belt can 
be easily determined by multiplying the d'ameter of the 
pulley by 2 z times the revolutions per minute. The. 
horse-power on the exciter at full load can be obtained by 
1.000 


146 
In this manner it can be determined how far off its proper 
strength the belt is, and arrangements made for strengthen- 
ing it. When this is done, I have no doubt that the 
sparking will be considerably reduced.— EgNEST P. Horis. 


Answer to No. 864 (awarded 55.).—Sparking from belts 
is a common occurrence in dry weather. The belt and 
pulley form an electrical machine, not of the Wimshurst 
type, but similar to the old cylindrical friction machines. 
Tho electricity is produced, nos by friction, as it is often 
stated, but by the contact force between leather and iron, 
the slip of the belo and consequent friction serving simply 
10 make batter contact between the belt and pulley. 
Whether the contact between leather and iron produces a 
positive or negative charge upon the leather I cannot say, 
but, assuming it to be positive, then an equal negative 
charge will be induced on the surface of the pulley next 
the belt. The leather being a non-conductor in dry 
weather, the charge will appear on the surface of the 
belo next the pulley, and will remain on the 
inner surface when the belt has lefo the pulley. As 


multiplying the kilowatts by 


19 2 | 


the belt leaves the pulley the charge upon it will have 
its potential raised enormously above that of the pulleys 
which is at zero potential, being earthed. Itacts in exactly 
the same way as the well-known electrophorus. The raising 
of the potential is due to the work done against the 
attractive forces bstween the + charge on the belt and 
the — charge on the pulley. Avy earthed conductor 
brought near the belt when it has left the pulley will 
discharge it, the spark being sometimes a foot in length. 
Such a spark, of course, would take no account of our 
ordinary so-called insulators. By discharging the belt all 
the work done in raising the potential is lost, but if the 
charge is left on the belt the work lost is mostly recovered 
at next pulley, due to the attraction of the belt by the 
charge induced on the pulley. In the case in question 
all the work is being iost, but this is triflipg.—R, D. 
ARCHIBALD, 


Answer to No, 864 (awarded 5s.).—The cause of sparks 
produced from a belt driving the exciter mentioned, or, in 
fact, any machinery (for this phenomenon is not at all 
confined to electrical machinery), is not the action by which 
sparks are produced from a Wimshurst machine, but is due 
Vo the friction which exists between the belt and pulleys 
and also by the bending and straightening of the belt itself, 
being much more apparent with new and stiff belts than 
limp ones. This friction produces frictional electricity of 
fairly high potential similar to “the cylinder electric 
machine," but is not noticeable in many cases, as generally 
one or both of the pulleys are electrically earthed. This is 
evidently. not the case in the question under consideration, 
as it is stated that the sparks travel to earth through 
the  bed-plate screw; but if a  bslt {fs trans- 
mitting power from one wooden or non-conductive. pulley 
to a similar one at a fairly high speed, then if the 
hand be held near, sparks of comparatively large volume 
and length may be drawn off, accompanied by a sharp 
crackling noise. These sparks produce a prickling feeling 
in the fingers or knuckles, which may be increased by 
earthing the other hand. This electricity may be collected 
in a simple manner by holding the socket end of an ordinary 
incandescent lamp near the belt, the lamp being charged in 
a manner similar to a Leyden jar, and which if discharged 
through the body produces a very sharp and disagreeable 
shock. Very often in the case of small belts the electricity 
produced is not of sufficiently high potential to produce a 
spark, but it still exists, and may be observed by holding 
a plece of loose waste near, which by induction becomes 
charged with electricity of the opposite sign, and is conse- 
quently attracted to the belt. This sparking has no 
injarious effects, but often motors have been returned to 
makers on the complaint that they were earthed, when 
sparks due to the above reason were observed coming off 
the belt.—C, H. R. 


Answer to No. 864 (awarded 5s.).—The phenomenon 
observed is an electrostatic discharge, due to friction 
between belt and pulley, the action being quite distinct 
from the action of the Wimshurst machine, which is 
essentially an influence machine, only the small initial 
charge belug produced by friction. The belt will in all 


STATIC DISCHARGE FROM DYNAMO BELT 


probability be covered on the inside with a coating of oil, 
_or possibly belt compound may have been applied to the 
belt. This being the case, it would act as an insulator, and 
enhance the effect. The belt being fairly dry will act as a 
rubber to the metal of the pulley, as there is bound to be 
some slip with the belt drive. This slip causes friction, 
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which produces a + charge on the pulley, which, of course, 
goes to earth, a — charge being given to the belt, and the 
charge in this case evidently has sufficient potential to 
spark to earth as soon as the charged portion, and when 
running the whole of the belt is near to the foundation 
bolt, this being the nearest and first earthed body passed. 
Further, when running a belt which is moderately slack 
has a tendency to lap up, as shown dotted in sketch, and 
the friction of the belt being torn from the pulley also pro- 
duces a charge on the belt. Given favourable conditions, 
the above actions would give rise to considerable charges, 
as is evidenced, but the effect is in no way injurious.— 
J. H. THOMAS, 


Question No, 865,—A compound-wound generator, 150 kw, (475 volts, 
315 amperes), running at 400 r.p.m., driven direct by a Belliss and 
Morcom engine, is running for the week-end load, which consists of 
a centrifugal pump, driven by a shunt motor, taking 170 awpercs 
at 460 volts, 300 yards from generating station. Also an 80-h;p. 
compound-wound motor at 460 volts for slag crushing. Oa stop- 
ping down the pump motor—the slag.crushing motor still running 
with about 60 amperes load—the engine and slag crushing motor 
both hunt away. The voltmeter fluctuates constantly between 
450 and 475 volts, the ammeter from zero to 100 amperes, con. 
tinuing this way until some other load is put on. The governing 
of the ergine is all that could be desired. What is the cause, 
and how can it be avoided ? . 


Answer to No. 865 (awarded 5s.)—1It often happens that, 
although an engine governs very well at normal loads, its 
behaviour is by no means as good when on very light loads. 
This is due to the throttle valve forming a wedge at the 
end of its usual travel, so that when called upon to run on 
light loads the valve is closed more than usual, causing it 
to come in contact with the ridge, which prevents it from 
working freely, aud so gives rise to hunting. The ridge is 


formed by hard cylinder oi), and can easily be removed by 


means of a scraper or a little paraffin oil. Assuming, how- 
ever, that, as stated in the question. the governor is in 
order, another cause is probable. We are told in tbe 
question that the slag-erushing motor is compound wound, 
but ib does not state whether this is differentially com- 
pounded or otherwise; but, assuming that it is diffs- 
rentlally wound, the following explanation may be given. 
Since the motor is employed for slag crushing, it is 
probable that the load will vary considerably. At times 
of heavy load we have a strong generator field and a weak 
motor field, owing to the current flowing round the two 
windings in opposite directions; hence at heavy loads the 
motor will tend to increase in speed while the generator 
will decrease. Now suppose the heavy load to either be 
thrown off altogether or considerably reduced, then the 
currents in the windings will be lessened and the generator 
voltage will drop, and as we have already seen the motor 
has been previously speeded up by the heavy current in 
its series winding, it will not be surprising if the kinetic 
energy left in the slag-crushing machine increases its speed 
still more when the load is suddenly reduced. The result 
of this is the back E.M.F. of the motor exceeds that of 
the dynamo, and a reverse current flows. Since the motor 
is now running as a generator, it will be seen that the 
direction of current round the series windiog will 
assist in producing this back EMF, so that while 
the slag- crushing machine supplies sufficient kinetic 
energy, the motor has everything in its favour for 
producing a stronger E M.F. than the generator. This 
kinetic energy is, of course, soon diminished when the 
dynamo again takes a turn at driving. It will readily be 
understood that with machines having heavy revolving 
parts, once this cycle is commenced it will continue, and 
will in all probability be helped by the engine governor. 
The reason this does not occur when the pump motor is 
running is on account of the back E.M.F. due to the slag- 
crushing motor having two places to pump current into 
instead of one—i.¢, into the generator and pump motor— 
which is evidently too much for it, so that it behaves 
normally, Another reason may be, as already stated, the 
throttle valve is in a better position for steady running. 
In conclusion, I would advise that the series winding on 
the slag-crushing motor be reversed, when I think stability 
will be secured.—E. AUSTIN. - ea: 


[Other replies to Question No. 865 will be given in our 


next issue.—Ep. Æ. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


- Uf thou hast knowledge, let others light their candle at It, 


QUESTIONS. 


873, A two-stage air-compressor driven by a two-phase induction 
motor, rated at 50 h.p., has been installed in a works. How can 

the efficiency of the combination be determined ?—G. W, B, 
874, Explain a system of electrical signalling suitable for a coal mine 
by means of a motor.generator with earthed return in place of 
batteries, Also, is it possible to work telephones from same, and 
ee be any danger of fire in care of wires breaking ?— 


ANSWERS, 


Question No, 865.—A compound-wound generator, 150 kw, (475 volts, 
315 amperes), running at 400 r.p.m,, driven direct by a Belliss and 
Morcom engine, is running for the week-end load, which consists of 
a centrifugal pump, driven by a shunt motor, taking 170 amperts 
ab 460 volts, 500 yards from generating station. Also an 80-h. p. 
compound-wound motor at 460 volts for slag crushing. On stop- 
ping down the pump motor—the slag-crushing motor still runnin g 
with about 60 amperes load—the engine and slag crushing motor 
both hunt away, The voltmeter fluctuates constantly between 
450 and 475 volts, the ammeter from zero to 100 amperes, con- 
tinuing this way until some other load is put on. The governing 
of the engine is all that could be desired. What is the cause, 
and how can it be avoided ? 


Best Answer to No. 865 (awarded 10s.).—The probable 
cause of the peculiar behaviour of the compound-wound 
generator and motor is that the generator field is weakened 
by the switching off of the shunt motor, and the generator 
acts alternately as a motor and then a generator until more 
load is again switched on, thereby strengthening its field 
by the series winding. 


On reference to Fig. 1, it will be seen that when we 
switch off the shunt motor considerably less current passes 
round series coils of generator, G, and its field is con- 
sequently weakened. Now the crusher motor, M, due to 
its momentum and higher EM F. at its terminals, will 
drive Gas à motor, but under this load M will begin to 
slow down, and as the current supplied to G will have 
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passed round series coils of M in opposite direction to 
when it was being fed as a motor, the field of M. will 
be weakened. It will commence to take current from 
G. This current, passing round series coils of G in 


proper direction, will strengthen its field, its engine 


EER, JUNE 8, 1906 — 1994 


throttle valve will open out, and it will be again reinstated 
as a generator; but M will now speed up, its back E M.F. 
increase causing it to take less current from G, which will 
thereby have its field reduced, its engine throttle will close, 
and M will gradually overcome it, and same cycle of 
operations as mentioned above will again take place. To 
avoid the above actions it will be necessary to have a 
rheostat to shunt series colls of G, as shown in Fig. 2, and 
before switching off shunt motor actuate this rheostat, 80 
that amount of current taken by shunt motor at the time 
is diverted from series coils of G, at the same time keeping 
up voltage of G by cutting out resistance in series with 
shunt winding, and then when the shunt motor is switched 
off the field of ganerator, G, will not be weakened, and 
crusher motor, M, will not be able to drive it as à motor.— 
A. THOMPSON, 


Answer to No. 865 (awarded 7s. 6d.).—It is not stated 
in the question whether the slag-crushing motor is com- 
pounded cumulatively or differentially, but I shall assume 
that, as is usually the case, it is compounded differentially 
in order to maintain the speed as constant as possible under 
its widely varying load. It this is the case, the hunting of 
the generator and motor can be easily explained by the 
fact that a differentially compounded motor is Hable to 
become unstable when the load on it exceeds a certain 
critical value. Any increase of load increases the armature 
current, and this by reducing the flux and the back E.M.F, 
tends to still further increase the current. The effect of 
the series turns in reducing the flux depends on the particular 
part of the characteristic on which the motor is working. 
If it be working sufficiently far down where the slope is 
steep, and where, therefore, the field is sensitive to changes 
of current in the series winding, the motor is likely to be 
unstable, the mutually cumulative action whenever the 


INDUCTION FACTOR 


—4 A, T.s oN SERIES 
ATS ON SHUNT »— 


load is inereased tending to cause the current to go on 
increasing until either the load is roduced or the fuses 
are blown. l 

Draw the characteristic connecting the induction 
factor, M—: e. the factor which, when multiplied by the 
speed, gives the back E M.F. of the motor—and the total 
ampere-turns on the field. The point, P, of the characteristic 
on which the motor is working depends on the load, being 


further down the curve the greater the load. The portion 


of the curve in the Immediate neighbourhood of P may be 
regarded as a straight line, which may bo represented by 
M-M,-M,;, | 
where M, and M, are constants for that small portion of 
the curve, M, being the slope of the curve at the point P, 
and i is the armature current. With a constant E M.F., 
E, applled to the motor termina!s the eurrent flowing is 


equal to ; 
;,,E-M N E-(M,-M,)N 
| OR EB: o 

where N = speed and R is the resistance of the motor 
armature. This gives 

, E-M,N. 

$——————— ; 

R-M,N 


and hence z becomes negative if M, N is greater than R. 
The value of M, corresponding to instability is thus 
known, and if the characteristic of the motor has been 
obtained by separately exciting both the ehunt and series 


1944 


coils a point can be found where the elope of the curve has 
this value, and hence the armature current corresponding 
to instability can be easily determined. 

In the case of the slag-crushing motor extremely heavy 
loads will occur which will only last a few seconds. They 
will be sufficient, however, to cause the motor to become 
unstable, and, therefore, to practically short the generator, 
thus pulling down the speed and volts. Before the motor 
fuses go, however, the load is removed and everything is 
again normal, These fluctuations will be so sudden that no 
engine governor, however sensitive, could follow them 
The large shunt motor would simply act as a steadying load 
to reduce the violence of the flactuations due to the slag- 
crushing motor. There are several methods by which the 
slag-crushing motor can be made to run steadily, such as 
putting a heavy flywheel on the motor shaft, so as to take 
up the sudden variations in load, or cutting out the series 
coils and running it as a simple shunt motor. Another 
method, which would probably be less satisfactory, would 
be to put a resistance in the armature circuit so as to 
increase the value of R, and hence to increase the load at 
which the motor will be unstable —J. R BEARD. 

Answer to No. 865 (awarded 5s.).—As it is stated that 
the governing of the engine under any other circumstances 
is all that can be desired, it is evident that the slag crusher 
is the cause of the trouble. Now, the load on this machine 
will constantly vary between very wide limits, owing to 
the great difference in the siza and hardness of the pleces 
of slag, and 16 should, therefore, be provided with a heavy 
flywheel, so that while the slag is coming along in small 
and easily crushed pieces, the flywheel will be accumulating 
a store of energy ready to be given out when large refrac- 
tory pleces of slag come to be dealt with. This, in the 
writer’s opinion, is the principal cause of the trouble, and 
the remedy is, of course, a heavier flywheel on the slag 
crusher. Other contributory causes may be due to the 
fact that the set may at the time be worked at this 
light load with a good deal of resistance in the shunt 
winding of the generator. Now, the generator and 
motor are both compound wound, the generator being 
cumulatively wound, while the slag-crusher motor will be 
differentially wound. As soon as a difficult plece or pieces 
of slag come along there is at once a heavy demand for 
power, the motor slows up, and allows a heavy current to 
flow at once in order to overcome the work it has to do. 
Now, the serles winding on the motor tends to weaken its 
field, and thus to encourage the passage of a heavy current 
until the motor has so far become master of the obstacle 
that its speed rises, and with its speed its back E.M F., 
and the demand for a heavy current ceases. Now, the 
effect of these sudden demands on the generator are to 
batter down the voltage maintained by the shunt winding, 
but to raise that due to the series winding. Now, the 
generator is working at less than one-third load, and if the 
decrease of load has been adjasted by cutting resistance 
into the shunt field circuit, then 1t is obvious that 
this (the shunt field) will be at the time greatly 
weakened. Now, the generator depends as a rule for its 
voltage up to about seven eighths load on the shunt field, 
the series winding being designed to keep the voltage con- 
stant from thia. to a certain stated overload, and, therefore, 
at loads much below seven-eighths of full load the effect of 
the series winding is but slight. Now, in the case under 
consideration the load is a long way below half load, and, 
in fact, does not touch one third load ; therefore, if the set 
is being worked as suggested with a greatly weakened 
shunt field, it will very quickly lose its voltage on the load 
suddenly increasing, as the load, although heavy enough 
to affect the shunt winding, is too weak to give any appre- 
elable help through the series winding ; and it seems to the 
writer that in order to prevent the voltage getting up above 
475, the shunt field has been unduly weakened, so that 
with the governor keeping the valve well open the voltage 
cannot get up above normal. This s a mistake, and the 
shunt field should be kept as strong as possible, the 
necessary reduction being; obtained by using the haud 
speed-adjusting device fitted to all Belliss engines, and as 
the engine governs well, the governor will then take care of 
the voltage at the reduced speed in a satisfactory manner. 
The above fault will, of course, aggravate the hunting by 


causing the voltage to vary so badly. Another contri- 
buting cause may be that the engine was bought from the 
makers for electric lighting and power work, and not 
expressly for a violently flactuating load. The governor 
will then be adjasted to this work and will not be sensitive 
enough, for a very suddenly fluctuating load, and this will, 


of course, farther aggravate matters, The great cause, 
however, is the want of a suitable heavy flywheel on the 
crusher, and the remedy the provision of such.—W. T. 
WARDALE, | | 
Question No, 866. In a certain generating station, whilst running two 
-direot-coupled 1,500-kw. three-phase generators in parallel (each 
engine running independently on its governors), ib has o’ten 
been noticed that the tachometer of one engine shows as much 
as three to five revolutions higher than that of the other. 
Simultaneous readings cf the wattmeters show that the generator 
which appears to be running faster is doing as much as 400 kw. 
to 600 kw. (out of, say 2,600 kw.) less than the generator, 
which is apparently slower. This difference of speed, as shown 
by the tashometers, has been observed for several minutes ata 
time, but can always be rectified by adjusting engine governors. 
The normal speed of the generators is 150 r.p.m., frequency 25 
per second, I3it possible for one generator to be running faster 
than the o:her whilst in parallel? If so, what is the probabls 
limit before the generators get quite out of step f 
Answer to No. 866 (awarded Ts. 6d.).—The speeds of 
two similar alternators driven by prime movers developing 
a practically constant torque (such as turbines, engines with 
cranks at 120deg, etc.) running in parallel on a constant 
load are equal. In the following cases a difference in the 
speeds of the alternators running in parallel will be observed, 
which difference will never be a constant quantity, but 
continually changing (usually alternating between + and 
~values—ie¢, one machine running firstly faster, then 
slower, than the other).. | ` 
Case L—The hunting of alternators, caused primarily 
by irregularities in the torque of the prime mover. 


Es 


"v 


Iu the figure let O V be a rotating vector represent- 
ing the 'bus-bar potential difference, and O E, aud O E, 
the impressed E.M.F. of the machine, (The actual phase 
relation of these quantities ie, of course, dependent on 
the field excitation—i.¢, the power factor of the two 
machines— ut need rot concern the case in point, as we 
will try to dealin E M F's only) Now, tracing out the 
local circuit between the two alternators, the E M F. of 
one, say O E, is in opposition to the E.M. F., O E,, of the 
other. Hence the vector sum of these, O E,. is the E M F. 
in the local circuit, and gives rise to the ‘controlling 
eurrent" between the machines, Now suppose the torque 
to vary perlodieally and differently for each machine, the 
E.M.F. vectors, O E, and O E,, will constantly approach 
to and recede from each other, giving rise to a variation 
of the EMF, O E,—that is, surgings of the controlling 
eurrent. Now, the complete revolution of one of the 
E.M F. vectors round O represents the passing of an 
armature coil from one pole to the next of similar 
polarity. Hence, as the E.M F. vectors are supposed to 
seesaw, the armatures themselves (or rotatingfield magnets, 
as the ease may be) approach to and recede from each 
other. Take an extreme example of the E M F. vectors 
swinging through 45deg., and assume the period of a swing 
to occupy two seconde—i e, one machine gains quarter of a 
pole pitch on the other in two seconds, Taking the machines 
in the question, R.P.M —150, f=25; .. number of poles 
_2fx 60 
R.P.M. | 
gained in two seconds— i e, one machine is running $ r.p m. 
faster and slower than the other. (This Is, of course, the 
mean difference in speed over a period, not the maximum. ) 
Case II.—Whhen the power supplied by the prime mover 
ja altered, as by adjusting the governors. Case IIL—A 
flaetuatiog load on machines whose governors are not as 
sensitive as each other. These cases are practically only 
modifications of Case I., and may be treated similarly... — 


— 20; hence one-eightleth of a revolution is 


In the question, as it is impossible for one machine to be 
running faster than the other for so long a period, the 
readings on the tachometers must only be apparent, not 
true readings, This might be caused by the belt of the 
tachometer on the heavily-loaded machine slipping, which 
effect would be increased if the machines were inclined to 
hunt, due to the pulsating revolution.—H. W. G 

. Answer to No. 866 (awarded 7s. .6d.)—Provided two 
alternators are built alike, it is not possib'e for one to run 
faster than the other when ia parallel. In the case given 
each machine has 20 poles, as 
| px 150 
2 . 60 | | 

Suppose the machines to be running at 150 rp m. and 
155 rp m., as stated. Then by one takes one revolution 
the other will move 1,4, revolutions, so by one goes 14 
the other will go 14 + j' revolution. Now, consider a 
corresponding conductor of like phase on each machine 
These, when running in phase, will occupy corresponding 
positions under like poles on their respective machine, bus 
if one machine is leading by 7 r.p.m, then by the ‘‘s!ow” 
machine has taken 14 revolutions, the other will b3 one- 
twentieth of a revolution in advance of its "in step” position. 
As there are 20 poles on each machine, the corresponding 
conductors on each machine will now ba under opposite 
poles, therefore the machines will be neutralising each 
other, It seems to me that the tachometer must be either 
sticking or working stiffly, and that the governor 0. one 
machine is not so sensitive as the one on the other. 

The load on two machines running in parallel can be 
divided in avy proportion, according to the amount of 
steam supplied to the engine. Therefore, I should say 
that the “slow” machine, taking a greater share of the 
load, drops slightly in speed, and the other machine, 
although, of course, keeping in step, appears to be running 
faster,as the tachometer needle does not fall back promptly. 
Then, on adjusting the governcr, the “fast” machine, 
picking up its share of the load, allows the speed of the 
“glow” to rise to normal again, and the tachometers will 
read alike. As "Inquirer" only seems to find the fault 
with the one machine, it would seem that the fault must 
lie with the tachometer as regards speed and the sensitive- 
ness of the governors as regards distribution of load.— 
R. J. R. H. | 


Answer to No. 866 (awarded 5s.)—It is possible for one 
generator to be running faster than the other, but there 
will be a large interchange of synchronising currents flowing 
between the two machines. Now these synchronising 
currents forcibly tend to bring the generators into s:ep 
again, but it is evident from the question that the atate of 
the steam side of the set is tending to make one generator 
run faster than the other, and a state of equilibrium is 
reached—; ¢., between the force of the steam in the engine, 
tending to throw thé machines out of step, and the force 
of the synchronising currents, tending to set the machines 
in step, when the generators have a difference of speed of 
three or five revolations, as the case may be. This large 
Intereharga of currents will explain the fact of the watt- 
meters reading diffsrently, because, instead of the machire 
which is running faster feeding the line, it will be 
pumping current into itself to some extent, therefore 
tending to reverse the direction of rotation in the watt- 
meter. As to the limit in the difference of spsed, this 
varies with different types of machine (with machines of 
different make and type this limit may be comparatively 
large, with machines of the same make and type it is small, 
hence we usually find machines of the same make in one 
station), but in any case it is small. With single-phase 
machines the force of the synchronising currents is less 
than with three-phase machines—in fact, the greater the 
number of phases, the greater the stability of the sets 
when running in parallel. For this reason, among others, 
we have six-phase rotary converters, and the nine to 
twelve phase rotor and converter in the Peebles-La Cour 
machines.—W. O. BURGOYNE. 

Answer to No. 866 (awarded 5s.).—The two alternators 
In question could. not possibly, under working conditions, 
run at appreciably different speeds for any length of time ; 
for suppose one machine to be running at 3 r.p.m. faster 


=25 ~ — 10 pairs of poles. 
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than tho other, then it will gain one-twerntieth of a revolu- 


v 


tion in one second—z e , every. two seconds the machines i 
will ba dead out of phase, as they are 20-pole machines. : 


From the rather scant data given it would appear, probable. - 


that No. 1 set, which appears to run faster, has a quicker : 


acting governor than No. 2; but although No 1's governor: 


answers quickly to a change in the load, yet it does not. 


open sufficiently for any given load. This will cause No. 1 


to swing while No. 2.will be comparatively, steady. 


Assuming that on the tachometers the higher the reading 


~ 


the more open the scale, then with a constantly varying | 


speed, such as that of No. 1 set, the tachometer pointer. 


will not point to the mean speed, but somewhat above. 


the mean speed, owing to the scale being more open above 


than below the mean speed. The governor of No. 1 not 


sufficiently to enable it to carry the load thus put on it. 
Consideriog the two alternators to ba always glving the 


opening suffielently explains why No. 1 take less load; ib. 
cannot do so much work as No. 2, and hence lags behind |; 


same energy to the outside circuit, when No. 1 lage, No. 2: 


will partly motor it, thus makiug up for the governor 
defect and causing No, 1 wattmeter to read lower. The 
above explanation is given on the supposition that the 
two alternators are similar machines and not of different 
designs.—J. L. C. | 

Question No, 867.—What is the best formula for a tlow-out coil? 


Give calculations of a coil for blowing oub an aro on a circuit 
breaker of 2 OCQ-ampere range 600-vo!t circuit. 


Best Answer to No. 867 (awarded. 10s.).—The best formula 
for a blow out coil is that derived from experimental data 


Fie. lA. 


Fic, 1. 


on the design to which it is to be applied— e g , the formula 
for blowing out an arc on a 250-volt circuit would ba very 
diffarent from that for blowing out the same arc on a 
500-volt circuit. In designing circuit breakers of the 
magnetic blow-out type ample provision must be made for 
the breaker to “clear” itself when opening under the 
severest conditions likely to be met with in praetice, and 
it is this point which practical experiments alone can 
decide A formula for blow-out coils has previously been 
given in these columns * the writer (^B Se.") concluding with 
the following paragraph: “The formula involves a know- 
ledge of three quantities which may varv enormously 


under different conditions—i ¢., (1) back E M F. of volatilisa- ` 


tion, (2) ohmic resistance of are, (3) tension in are }—and 
would, therefore, have to bs specially determined for any 


particular case. We thus see that in any case expərimental 


work is necessary." 


The general arrangement of a circuit breaker of the 


magnetic blow-out type for circuits not exceeding 650 volta 
is shown in Fig. 1. The main current circulates through 


the tripping coil, C, and the main contact brush, B, of 


laminated copper. Ia order to avoid damage to this brush, 
due to an are being drawn from the main contactr, an 
* The 


T Aleo nature of metals between which the aro is formede... 


Electrical Engineer, Deo. 22, 1905, p. 98 (Question .828), 


into the back pole-plece of cast iron (shown dotted in 
Fig. 1), and a similar pole-piece on the front completes the 
magnetic circuit. The space in which the are is formed 
(termed the “ are chute ") is lined with a refractory material. 


The blow-out coils are wound to give polarities as shown 
In Fig. 24, thus creating a flux in the alr-gap where the arc 
ia formed. If the arrangement of Fig. 2B were adopted 
the magnetic circuit would be a closed one, and only a 
leakage flux would be available for disrupting the arc. If 
we figure on the dimensions of Fig. 5, a total magneto- 
motive force represented by 20,000 ampere-turns will be 
required for satisfactorily blowing out the arc. These 
ampere-turns are required for producing the flux in the 
alr-gap, the ampere-turns for the iron being practically 
negligible. If we assume the area of pole-face, where the 
majority of the lines cross the gap, ss equal to 18 square 


Blow-out Coils 
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inches, and allow a leakage coefficient of, say, 30 per cent., 
we obtain a density in the air-gap of* 1,000 lines per square 
inch. - These figures are only a rough approximation, and, 
indeed, it would be a difficult matter to estimate the gap 
density with any marked degree of accuracy. However, 
from a set of figures for one design approximate values 
may be applied to other similar designs, : 

The blow-out colla will each consist of five turns, glving, 
at 2,000 amperes, a total magneto-motive force of 20,000 
ampere-turns. The conductor for the blow-out coils may 


be worked at a very high current density (10 000 to 12 000 


E Ampere-turns required to force a flax of ey represented by | 
across an air-gap of length L inches ard 
4 next issue, —Ep. E. £.] | 


D lines per square inch 
area A square incheszz'ólá Dx AxL, 
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amperes per square inch), since the coils are only in circuit | 


for a very short time. Adopting a density of 12,000 ^ 


amperes per square inch, the size of conductor works out 
to ‘166 square inch. We may use either a round wire 
(gauge number 9/, S.W.G., diameter T C.C ='484in.), 
pressed stranded cable, or copper strip for winding the - 
coils, For many reasons the round wire is to be preferred, 
as a very satisfactory job may be made of the terminals, 
and soldered joints avoided. The secondary contacts are 


| provided with buffer springs, so adjusted that when the 


circult breaker is open the distance apart of these contacts 
is about Jin. to in. less than the thickness of the secondary 
plug, P, which dimension, for a circult breaker of this siza, 
would be from čin. to in. | 
Objections are advanced against magnetic blow-out circuit 
breakers on account of the blow-outcoils only beingenergised 
at breaking the circuit, but with large siz3s the dimensions 
of these coils for constant service would be a formidable 
item in the deslgn, as may be judged from the dimensions 
of the tripping coil, which consists only of one turn. There 
is, however, reason to expect that these circuit breakers will 
ultimately be superseded by those of the carbon break 
type, especially as the latter have been found satisfactory, 
by suitable design, for circuits of 600 volts.—C. B. E 


Answer to No. 867 (awarded 5s.).—A similar question 
has appeared in these pages more than once daring the last 
12 months, and it was then explained that a formula built 
up from theoretical considerations is not likely to prove 
very useful. It was also pointed out that it would be 
better to obtain a direct relation between the actual quan- 
titles by obtaining a series of observations and fitting a 
formula to them. Whether anyone has gone to this 
trouble or not I cannot say, but I think in a large majority 
of cases manufacturers of circuit breakers rely on their 
experiencerather than on formula for proportioning magnetic 
blow-out coils. The main point, of course, is to get the 
strongest magnetic field possible, at the same time keep. 
ing the coils small, and not to spend an undue amount of 
energy on their windings. We will briefly consider the 
theoretical conditions as previously given in these pages. 
N, the total flax, can easily be found from the well-known 
formula : 

AT 


Lvl,’ 
| A” A, Boo ye 
where A T = the ampere-turns; /=length of air path; 
À — area of air path ; /, — length of iron path ; A, = section 
of iron ; „= permeability of iron; v— leakage coefficient. 
For a given voltage there is a definite gap which the 
are will bridge, which will vary with the state of the 
atmosphere, etc. On opening the circuit the current is 
reduced to a certain value, which is dependent on the 
ohmic resistance and back E M F. of the are, due to volati- 
lisation. This current we will call C,, which would be 


given by the following formula were the various quantities 
known : PS 
B V+Cy 
CV’ 


where V — voltage of supply ; C= current broken; »=the 
resistance of the arc, A magnetic field at right angles to 
the arc will exert a certain deflecting force upon it which 
would be given by 

| C, IN 


A x 11,505,000 


This causes the are to be deflected, and, therefore, 
lengthened ; if this length be greater than that which would 
be obtained by opening the circuit to its maximum 
distance the are will be blown out, but it should be remem- 
bered that as the length of arcincreases the deflecting force 
decreases, by reason of the resistance bacoming greater, and 
current consequently less, Sufficient has been said to show 
that a formula built up on these theoretical considerations 
would be of little value, as it involves the knowledge of 
three quantities which may vary considerably under different 
conditions: (1) back E M.F. of volatillsation, (2) ohmic 
resistance of aro, (3) tension in are.—E. AUSTEN. 


[Other replies to Question No, 867 will be given in our 


pounds, 
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TECHNICAL PROBLEMS, WITH 
PRACTICAL MEN. 


M thou hast knowledge, let others light their candle at It, 


SOLUTIONS BY 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. | 

QUESTIONS. 


875, Describe and state fully the uses of rectifiers, with diagrams if 
necessary, What in modern practice has done away with their 
instalment ?—H. O. W. 


876. Describe a suitable method of charging an 11,000-volt cable 
before switching into circuit, Is the surging effect in such a main 
due to capacity only or to any other causes as well * —R, M, E, 

ANSWERS, 

Question No. 867.— What is the best formula for a blow-out coil ? 
Give calculations of a coil for blowing out an arc on a circuit 
breaker of 2,000-ampere range 600-volt circuit, 

Answer to No. 867 (awarded 55.).—The designing of 
blow-out coils and magnets for use in circult breakers 
requires a considerable amount of pre-experlmental work in 
order to determine the best disposition of the magnetic 
circuit, blow-out plates, etc., upon which to found the 
future calculations, the chief point being to obtain as 
powerful a magnetic field as possible in which the circuit is 
to bs broken. Another point to be borne in mind is that 
the arrangement of the magnetic blow-out should be so 
made as to be disposed correctly with respect to the other 
elements of the circuit breaker. All blow-outs which are 
used for intermittent service, such as those in circuit 
breakers, are so designed that the amount of power lost in 
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the coll of the blow-out per square inch of radiating surface 
is higher than the amount lost in the coil when the blow- 
out is in continuous commission. For continuous service 
it is usually taken as "75 watt per square inch, whilst for 
intermittent use only itis taken as 1°5 watts per square 
inch, i 

It is extremely doubtful whether there is such a formula 
as a '* best" formula for the design of blow-out coils for 
any service or situation. The following design, however, 


will be found to give satisfactory results when used in con- 
nection with a circuit breaker working at 600 volts and 
having a range up to 2,000 amperes. S C is the contact 
of the switch, connection being made with the lower part. 
The limbs of the magnet are 52in. in length and lin. in 
diameter. The yoke is lin. in diameter and about 3in. 
long. The pole pieces are flat, and of the dimensions 
Indieated in the accompanying figure, the distance between 
them being 2in. The whole magnetic system is insulated 
by means of a specially moulded fireproof insulating 
material, as shown in the figure. The limbs are wound 
with wire or tape having a cross-sectional area of °75 square 
inch, the tape being preferred. This is insulated thoroughly 
so as to withstand 600 volts. Five turns on each limb will 
be found to be sufficient. The two sets of coils are con- 
nected in series with each other and with the auxiliary 
switch contacts, the effect of one coil augmenting the effect 
of the other. The watts lost per square inch in this blow- 
out are just under one, whereas 1'5 watts per square Inch 
are allowable, hence we are on the safe side.—G. W. 
BURLEY. 
Question No. 868.— When a fire in the furnace of some types of 
boilers '‘ draws air," a very low-sounding vibratory hum is set 


up. What causes this, and is there any danger if allowed to 
continue for long? 


Answer to No. 868 (awarded 5s.).— The action of the 
phenomenon referred to is evidently the same as that which 
takes place in an organ plpe, this bellef being held by 
several eminent authorities on steam-bollers. In order to 
explain this clearly, we will study the action which takes 
place in an ordinary organ pipe as shown in sketch. The air 
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from the bellows entering through the hollow cone, a, escapes 
through the oblique opening, 0, and strike against the lip, 
c, which partially obstructs it. The part which passes up 
the pipe produces à momentary compression of the column ` 
of air within the pipe against which the increased 
elasticity reacts, and this goes on producing in the whole 
length of the pipe an alternate compression and expansion, 
from which results a specific sound. Thus the flue and 
chimney may be likened to the organ pipe, the mouthplece 
being formed by the boiler and its setting. The effect is 
very noticeable on boilers working with forced draught, 
particularly on board ship, and on locomotive boilers. An 
engine standing in a railway station often causes such a 
disagreeable vibration of the air as to produce a very 
depressing effect on one’s nerves. The writer has observed 
that the effect is more pronounced with water-tube than 
with shell boilers, especially after the tubes and flues have 
been cleaned, and is intensified when the fires get “ patchy.” 
In a certain station with which the writer was connected, 
the boilers (water-tube), after cleaning, emitted such an 
unpleasant vibratory hum as to cause temporary deafness 
to the attendants, The vibration gradually subsided, and 
after the boilers had baen in service a few days practically 
ceased altogether. Speaking from experience, the writer 
does not know of any ill effects caused through the cases of 
vibration referred to above. This, undoubtedly, would be 
shown by parted brickwork, leaky joints, and bad ‘tube 
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ends, etc., but, as mentioned before, the writer has not 
experienced any trouble of this sort, although the vibration 
at times has been so bad that it was impossible to make 
oneself heard, even when shouting at very close range.— 
S. L. 


Answer to No. 868 (awarded 5s.),—The absolute cause of 
this phenomenon is faulty stoking, which has permitted 
the fuel to burn away at or near x, the chimney end of 
the grate, A B (Fig. 1). It is particularly noticeable in the 
Lancashire type of boiler. The comparatively cold air is 
drawn through the bars at x by the draught suction of the 
chimney, and momentarily checks the passage of the hot 
gases from the burning fuel nearer the mouth of the grate. 


Fie, 1. 


Now, the accumulated energy of the hot gases forces a 
passage to the chimney again till the cold air is once more 
drawn through and checks it. This alternate flow and 
check causes a vibratory movement of the whole, and makes 
the door chatter. The phenomenon is like a series of 
minute explosions of high periodicity. A shovel or two 
of fuel thrown to æ will right matters. There is no davger.— 
“W. O. BURGOYNE, | 


Answer to No. 868 (awarded 55.).— This vibratory hum 
in certain boilers is most probably brought about through 
the absence of a “midfeather " in the combustion chamber. 
This midfeather is a firebrick wall extending from the top 
of the combustion chamber to a little way underneath the 
boiler, thus keeping the flue gases apart until they have 
reached the underside of the boiler. If this dividing wall 
is omitted where a very good draught is obtainable, the 
flue gases emerging from the two boiler flues will set. up a 
vibration, as the difference In the velocities due to unequal 
fires and the rotatory motion of the gases when entering a 
comparatively large chamber prevents them from readily 
jolning together, whereas if they are kept apart until they 
are flowing in a similar direct course they will combine 
without trouble. If this vibration is allowed to continue, 
it will certainly be detrimental to the boiler setting, and 
allow eold air to enter the flues, for the writer knows of a 
case where there was a very good draught due to a tall 
chimney, and a midfeather in the flue, and when the damper 
. was nearly full open one could feel the boiler distinctly 
vibrate and could hear the vibratory hum quite a distance 
away. The writer knows of another case where super- 
heaters were removed from the back of two boilers and the 
midfeather not replaced, but owing to the same trouble 
these had to be built in again.—E. L. 


Answer to No. 868 (awarded 55.).—The noise and vibra- 
tion are caused by the cold air drawn in at leaking places 
ia the boiler sebting or casing meeting the high-temperature 
gases from the furnaces, and is met with in boilers of the 
marine, Lancashire, and Economic type, in which the direc- 
tion of flow of the hot gases is entirely reversed during 
some part of their journey from the furnace to the chimney 
flue, thus bringing the hot gases and any air which may be 
leaking in almost in direct opposition to each other, water- 
tube boilers, as a rule, drawing air when they do so in a 
direction more nearly coinciding to that of the hot gases. 
Such a noise generally occurs in boilers having a good 
draught and which are carelessly hand fired, the fires 
being allowed to burn into holes and the back bars left 
uncovered ; or when one furnace is, after being cleaned out, 
carelessly fired again with large pieces of coal left anyhow 

p the bars, and allowing any amount of cold air to rush up 
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and meet with the other furnace gases which are hot. When 
this noise 1s noticed, the fires should be at once overhauled, 
and it will be found that levelling the fires or slightly 
checking the draught will stop the nolse. Many firemen, 
if not watched, clean out a furnace without closing the 
furnace damper, and this is not only a prolific cause of tha 
above-named noise, but also of excessive strains on the 
boiler front and furnace tubes, and with a return-tube 
boiler will generally cause the tubes to start weeping, 
While it can hardly be classed as highly dangerous if 
allowed to continue, in the general acceptance of that term, 
yet it really is so, in that if allowed to go on long unchecked 
it will undoubtedly set up grooving at the front and 
furnace seams of a boiler as well as at the back tube plate 
in a return-tube boiler, and will certainly bring much 
annoyance through leaky tubes, these defects being conse- 
quent on the excessive strains set up, due to unequal 
expansion of the different parts of the boiler. Minor ills 
due to this cause are leaky brickwork and nuts on smoke- 
box doors, etc, being shaken loose by the vibration. — 
W. T. W. 


Answer to No. 868 (awarded 5s.)—The humming noise 
spoken of is very likely caused by the vibration of the 
boiler when the dampers are opened and it is being forced 
at all. This vibration will in turn communicate itself to 
any pipes or checker plates which may be connected to it, 
and thus set up the humming. In a large Lancashire 
boiler which recently gave trouble this way it was found 
to be due to the draught acting on the dampers, and by 
closing or opening slightly was stopped. In other cases it 
may be caused by the doors of the furnace, This may 
easily happen if they are rather light and fit very loosely 
on the hinges, the vibration of the boiler causing them to 
hum. It might also be caused by the steam exit not being 
suffielently large, when the boiler is forced, with the result 
that the steam sets the plpe vibrating. "There should not 
be any great danger in a well-designed boiler, the worst 
that could happen being the loosening of the brickwork 
setting. If, however, the boiler is at all weak, the continued 
vibration might tend to weaken it still more and cause it to 
leak.—E. V. CATON. 


Question No. 869.—Itis the practice of a few power stations to run 
their economiser scrapers for about half an hour’s duration only 
each day, and then to seal up the chain holes, instead of the usual 
method of keeping the scrapers continually working, Is there 
any economy in the former? If so, give particu'ars to show this. 

Answer to No. 869 (awarded 7s. 6d.).—It might perhaps 
be well to consider, in the first place, the amount of energy 
used in driving the economiser scrapers and the amount of 
cold air admitted through the chain holes, so that an idea 
of the magnitude, or otherwise, of the losses due to work- 
ing may be gained. In a certain modern and typical 
central station each battery of boilers is served by an 
economiser of 320 pipes; each battery consisting of two 
water-tube boilers, with a total maximum evaporation of 
40,000lb. of water per hour. The horse- power of the 
engine driven from a battery is 2,000 b.h.p. normal rating, 
and the motor driving the scrapers of the economiser is 

1 b.h.p., so that the power used for this purpose is only of 

the order of 0°05 per cent. of the power of the boilers. The . 

cost of running the scrapers thus comes out at about 3d. 

per hour, allowing 2d. per unit for works power units, and 
thus per day 18d. There are 16 chain wheels, and thus 

32 chain holes for the 320-tuba economiser, each hole being 

liin. diameter. The chain links are 14in. breadth and 

about $in. thick, the links being alternately at right angles, 
so that the area of air inlet for each hole is less than one 
square inch, Thus the maximum area of inlet can only be 

32 square inches, and this can easily be reduced, by fitting 

covers, to less than 12 square inches. Moreover, the air 

being sucked down the tube holes, so to speak, at 
right angles to the path of the gases there will 
be a certain baffling effect, and the friction in — 
the small area still further retards admission. From 
the nature of the flow of gas through the econo- 
miser there wil be an upper stratum forming, as it 
were, a pocket where the intensity of draught is much less 
than in the body of the economiser. The economiser inlet 
and outlet at the dampers are each 21 square feet in area, 
and open out into a Bpace of 80 square feet at the beginning 
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and end of the tube space, and thus the draught at the 
economiser top caps is reduced. It will thus be seen that 
the leakage through the chain holes is not of much import- 
in fact, scarcely worth the labour involved in plugging and 
replugging the holes each day. It would seem, therefore, 
that it becomes a question of the economy to be gained, if 
any, by keeping the tubes continuously clean, as against 
the cleaning at 24-hour intervals. 

In the economiser in question, on first erection and 
setting to work the driving motor was delayed, and for 
about 10 days the scrapers were not run. It was found 
that after the first few runs a water outlet temperature of 
250deg. F. was observed, and that this gradually dropped 
to 210deg. F. at the end of a week, the inlet being in each 
case 90deg. F. ; moreover, the temperature rose again when 
the scrapers were set to work. Thus a temperature drop 
of about 6deg. F. may be expected during a 24 hours' run 
without scrapers if the coal be very dirty, and this runs 
out at the rate of ideg. F. per hour. Using 40,000lb. of 
water per hour, the total loss per day will be nearly 


40,000 x 4 (ł+4+ .... 6) B.Th.U. 


i.e., 1,500,000 B.Th.U. With coal of 12,000 BTh.U, 
and an average boiler efficiency of 7 per cent., this 
means .180lb. coal per day, and this at 11s. per ton 
is nearly equal to 11d. per day. Thus running the 
scrapers all day, as compared to running for half 
an hour per day, means a cost for energy of 18d, 
as against id., and, neglecting all considerations of air 
leakage, a saving of 11d. in fuel economy. The balance 
is thus in favour of the half-hour’s run, and this method 
certainly has the extra advantage—however small it is— 
of stopping air leakage, and also that of resting the motor. 
In the station from which the above figure is taken, it is 
the custom to run for half-hour each eight hours’ shift. 
This keeps the tubes clean enough for all purposes, and 
ag that the gear receives periodical inspection.— 


Answer to No. 869 (awarded 5s.).—The bəst practice 
with regard to scraping economiser tubes differs according 
to circumstances, and it is therefore impossible to say 
whether it is better to keep the scrapers working, or 
whether to only use them occasionally, without knowing 
something of the station in question. In the first place, 
it is evident if the load factor of the station is light, and 
daring a large portion of the day the majority of the 
boilers are out of use—which, by the way, is the case in 
a large number of stations—it would be absurd to always 
keep the scrapers going, and in such a case it would no 
doubt be more economical to run them for half an hour or 
go once or twice during theday. Then, again, the accumula- 
tion of soot and flue dust on the tubes will ba dependent 
on the class of coal burnt. A smoky coal will obviously 
deposit more soot than a coal that makes very little smoke, 
If we take a station in London, for instance, where smoke 
ia strictly prohibited, and compare it with a station in the 
North of England having the same load factor, etc., but 
burns North-country coal, and smokes from morning to 
night, it will be seen that no comparison can be made, 
as in the former case a short run once or twice a day 
would probably be quite sufü:lent, while in the latter they 
would have to be kept running in order to obtain the best 
results from the economiser, Many engineers run their 
scrapers continuously simply because the power used is not 
great, and if there is nothing gained there can be but little 
lost, but if records are kept of the temperature it should 
be au easy matter to arrive at the best practice by trying 
experiments on days when the load is about the same. It 
should be remembered, however, when making these experi- 
ments that, although a rise in temperature of a few degrees 
may not at first sight seem to warrant the continued 
running of the scrapers, yet, when we consider the quantity 
of water passing through the economiser, it will generally 
be found that the cost of running the motor is more 
than paid for by the few additional degrees. Speaking 
generally, it is not necessary to use the scrapers more than 
two or three times a day, and in many stations it is 
customary for each shifo engineer to see that they are used 
at least once during his shift, thus giving a minimum of 
three times per day.—E. AUSTEN, — 


Answer to No. 869 (awarded 5s.)—The function of | 
the economiser scrapers is, of course, to remove the soot 
deposited on the economiser tubes by the flae gases on 
their passage past the tubes to the chimney shaft. It is 
not necessary to run the scrapers all the time, but to run 
them at intervals, so that a large deposit of soot is never 
allowed to accumulate on the tubes. If such a deposit were 
formed, it would interfere with the passage of heat from 
the flue gases to the water in tho tubes. Ib is obvious that 
all coals do not produce the same amount of smoke, and, 
therefore, with a coal that produces a small amount of 
smoke, such as anthracite, it would be necessary to run the 
economiser scrapers at infrequent intervals, and with a poor 
coal, such as coal at 4s. a ton, burnt in badly designed boilers, 
it might be necessary to ran the scrapers continuously. In 
most cases economiser scrapers can be shut down during 
the night, and started up again as soon as the load comes 
on in the morning. It is, of course, economical to shut 
down the economiser scrapers as often as possible, and thus 
save the current required to drive the motor which runs 
the scrapers. As the top of the economisers is a very hot 
place the motors are very liable to get hot and they should 
be shut down for a short time every few hours, say during 
meal times or other times of slack load, to allow them to 
cool down. As regards the sealing up of the chain holes, 
this would only be done when the periods of rest of the 
scrapers were very prolonged. I do not think that it is 
worth the trouble, because the amount of aic which will 
enter the flues through these holes will be very small, indeed, 
compared with the tota! volume of the flue gases. 

Apparently in the power station mentioned in the 
question they burn very good coal, and, therefore, obtain 
little smoke, and thus only have to ran their scrapers for a 
short time every*day. Of course, in boilers with well- 
designed furnaces having a large combustion chamber very 
poor coal can be burned quite smokelessly, and thus the 
economiser scrapers need only be run for a short time, 
When the load is pretty steady, 2 good ides aš to the con- 
dition of the tubes can be obtained by observing the tem- 
perature of the flue gases and the difference of temperature 
of the econoniiser inlet and outlet, a small difference with 
a high flue gas temperature indicating that the deposit on 
the tubes is too great. These temperatures can be pretty 
well interpreted after a short acquaintance with the working 
of the economiser.—ERNEST P. HOLLIS. 

Answer to No. 869 (awarded 5s.)—No direct answer 
can be given to this question, as it depends on various 
circumstances, the principal of which is the degree of 
smokelessness of the combustion in the boiler furnaces, 
and consequently the amount of soot produced. Generally 
speaking, it may be said that with hand firing there is 
always so much smoke that half an hour per day will not 
be enough to keep the economiser tubes clean. It is not - 
only necessary to get all the soot off the tubes once a day, 
but the tubes must be kept continually clean, or their 
efficiency for heat transmission is very materially reduced, 
much more heat being lost than is necessary to produce 
the power required to drive the scraping gear. In one 
case which has come under the writer’s notice, the economiser 
scrapers are run for only half an hour out of the 24, and 
the boiler plant in question is an unusually economical 
one, but the conditions under which it works are some- 
what different from those which obtain in ordinary practice. 
The load on the boilers is quite continuous, and the boilers 
are never forced, as the steam is not used for power 
purposes, consequently combustion can be very carefully 
regulated, and great care has been taken to secure as 
nearly as possible absolutely smokeless combustion, and, 
as a matter of fact, this is approximately obtained. The 
plant consists of Lancashire boilers with Vicars mechanical 
stokers. When the scrapers are not working the chain 
holes are sealed up, and this is found to make difference of 
2 or 5 per cent. in the draught, which is not very much, ` 
but is, nevertheless, worthy of consideration, if precautions 
have been taken to avoid all other losses in the draught 
due to defective brickwork and other air leakages. 

The writer does not know of any station where direct 
trials have been made to ascertain which is the most 
economical method of working, but the difference would 
in most cases be ao small that very careful measurements 
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Indeed, would have to be taken to get a result that would | 


be at all reliable. The effect could better be judged by 
starting with the tubes clean, and noting their condition 
after a 24 hours’ run under ordinary conditions without 
scraping, and if they are still fairly clean it may be assumed 
that a slight economy can be effected by running the 
scrapers only half an hour per day. In most central 
stations, and in all where hand firing is used, it is very 


unlikely that this will be the case. The amount saved by 


the reduetion of wear, and consequently of repairs and 

renewals to the worm gearing, ete., is not a matter of any 

moment in any but a very small plant with only one or 

perhaps two boilers.—SrT. G. M. | 

Question No, 810. — The bellows of an organ is required to be driven by 
an electric motor; which type is it best to use, shunt or series, 
and why? Sketch an arrangement suitable to maintain an even 
wind pressure on the organ. 

Answer to No. 870 (awarded 7s. 6d.).—The application of 
electricity to the working of church organs is recognised as 
the most suitable method if applied in a proper manner. 
There are two methods of applying it, one being to have 
the motor drive a crankshaft through reduction gear on to 
which are connected at various angles the connecting rods 
from the feeder bellows. This method resembles a two or 
three crank steam-engine, the feeders taking the place of 
the pistons. This arrangement necessitates belts and 
pulleys or worm reduction gear, and generally a variable- 
speed motor. There is very little to choose between a 


series and shunt wound motor for the job, as the load is 
fairly constant, and shunt regulation is not wasteful. The 
writer believes that a shunt machine is preferable, and the 
regulation being done by an automatic shunt regulator and 
not in the armature circuit, although the motor would be 
a little more expensive, the saving in energy would soon 
balance. 

For a cheap and good job one cannot do better than 
employ a centrifagal blowing fan, electrisally driven, and 
arranged in the manner shown. This method keeps a 
constant supply of air and has no complicated motor- 
controlling gear. The fan runs ab constant speed and 
supplies wind at even pressure to the organ bellows, this 
pressure and volume being automatically regulated by the 
sliding damper. When empty the welghts attached cause 
depression, and this movement raises the damper, allowing 
sufficient air to pass to fill them again, when the damper 
again closes or adjusts itself. The motor may be started 
and left running throughout the service. When the 
bellows are full, a minimum amount of power is required to 
- drive the fan. A series-wound motor is hardly suitable for 
this job, as the load on the fan varies according to the 
position of the damper, consequently the motor would not 
run at constant speed. The feeders and hand gear need not 
be detached, and would be found usefal should the electric 
supply at any time fail. If necessary, a direct-coupled set 
may be used, which takes up much less space. One great 
advantage this method has, is that the fan and motor may 


be placed at any distance from the organ, thus ensuring 
quietness of operation. Much noise is created by a bad 
driving belt, and can be avoided by choosing one of a soft, 
pliable nature, perhaps laminated, and in all cases made 
endless, —P. DEAN. | | 


Answer to No. 870 (awarded 5s.),—There are several 
distinct advantages obtained when a series-wound motor is 
employed to drive the bellows of an organ. One of the 
chief advantages is that we can geb an excellent starting 
torque, also the speed of the motor adjusts itself to the 
varying nature of the load. When the wind-chest is about 
empty, and the motor just switched in, the speed is high, 
then as the wind-chest fills up, the speed decreases. We 
thus get an acceleration in the speed of the motor just at 
the proper moment; in the case of a shunt motor driving 
the bellows, its regular speed would mean some time in 
regaining the pressure in the wind-chest. The controller 
and the necessary swltehing arrangements are also much 
simpler with the serles motor. Of course, a shunt-wound 
motor eould be applied to drive the bellows, but it would 
require to be specially designed, because the present-day 
type of shunt motor, costing about the same as, say, & 
1-h.p. series motor, will by no means operate with satis- 
faction ; there will sure to be trouble experienced with it in 
sparking, etc., owing to the intermittent and varying nature 
of the load. | 

Fig. 1 is a dlagrammatie sketch of a method which has 


given very satisfactory results, and can be installed at a 


very low figure. A is the wind.chest; Band D the two 


feeders connected to crankshaft, to the end of which is 
keyed a pinion wheel gearing on to a small rawhide pinion 
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wheel on the motor spindle, M, this gearing being required 
to reduce speed to sult the speed of crankshaft. A worm 


gearing would give better results, but would cost rather 


more. Cis a circuit breaker fitted with contact rods of 
carbon, between which the arc at breaking takes place; the 
upper carbons are stationary and the lower carbons are 
movable and connected mechanically to a light brass rod 
with an iron plunger, E, and a small counterweight on the 
end. R is a regulating resistance, P being the movable 
contact. At the lower end of the regulating resistance 
there are two contact springs, which are closed when 
P reaches the bottom stud. These contact springs, N, 
serve to short-circuit the coil, O, which then drops the 
the lower two carbons and opens the circuit. S is the 
usual type of motor starter, fitted with overload and no- 
voltage release coils. L isa couple of pilot lamps, which 
are necessary to hold the switch arm on the “on position ” 
when the motor circuit is interrupted at C. The starting 
switch and pilot lamps are fixed near keyboard, so that the 
organist can switch on the motor. By following out the 
diagram in Fig. 1 it will be seen that after the starter, 5, 
is on, the control of the motor, M, is quite automatic. 
When the wind-chest is falling, the weight, W, on the top 
of chest is raised up, the circuit breaker is still held in by 
the coil, O, the contact of the regulating resistance, R, runs 
down, and finally closes the two springs, N, which then 
short-circuit the coil, O, thus allowing the lower carbons to 
drop and open the motor circuit.—W. ALEX ANDERSON. 
[Other replies to Question No, 870 will be given in our 
next issue.—ED, Æ, £.] TIPS PAS 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at It, 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer fen shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies. should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers, All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

QUESTIONS. 

877. Having a pair of 20in, cylinders hauling up an incline of 1din, 
to the yard gradient (total weight of load, including rope. 
10 tons; maximum speed of load, 700ft. per minute), with 
"fb, Gin, drums receiving steam from surface 400 yards distance, 
I find from indicator and other tests to be using over 80lb. of 
steam per indicated horse-power. Taking all points of efficiency, 
and also all improvements up to date, both alternating-current 
and direct-eurrent, what system would you propose to adopt to 
transform this to electric haulage ? Note the following points: 
motors to be able to starb steady with no load to maximum 
load ; to run slow if required for an indefinite period without 
dangerously overheating ; the risk of breakdown to be reduced 
to the minimum. Consider all costs of upkeep, depreciation, 
interest on capital, etc., in proportion to the cosu and main- 
tenance of present steam plant.—J. B. 


In our station we are much troubled by cracks and air infiltration 
through the brickwork setting of Lancashire boilers, Is it 
commercially feasible to adopt the sheet-metal lagging used in 
the marine type of Stirling boilers? What precautions must be 
adopted ?—E, O, BARTON. 


ANSWERS. 


Question No. 870.—The bellows of an organ is required to be driven by 
an electric motor; which type is ib best to use, shunt or sories, 
and why? Sketch an arrangement suitable to maintain an even 
wind pressure on the organ. 

Answer to No. 870 (awarded 7s. 6d.).—When it is required 
to apply mechanical power for the blowing of organs, the 
dominant factors are: (1) absolute silence ; (2) a continuous, 
plentiful, and even supply of wind; (3) the most efficient 
and practical method of driving. It is sometimes exceed- 
ingly difficult to meet the first requirement, more especially 
when. the organ and bellows are combined and in one 
chamber. One reason why any machinery intended for 
working the bellows must run noiseless is that the organist 
may at some time or other be playing a very soft, delicate 
passage, and any worm gearing, knocking of belts, or 
humming of motors would decidedly be objectionable. 

The writer has had to go so far as to select a motor 

that hummed the least in one particular installation, 

the Lundell motor being the best. To meet the second 
requirement difficulties may occasionally arise. The writer 
had some time ago to apply a motor to the prize organ that 
was used In the Crystal Palace when the palace was in Hyde 
Park, which is, of course, many years ago. The difficulty 
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to be overcome was that the organ had two independent | 


sets of bellows, one the high-pressure and the other the low- 
pressure. Originally the organ was blown by three men 
with three independent levers—two on the low-pressure 
and one on the high-pressure—and in order to keep the 
cost of alterations as low as possible, one shaft asd one 
motor were to do the work. The high-pressure wind 


worked the pneumatic action on the great and pedal: 


organs, the latter having some large 16ft. wood and 
metal pipes. 


the high-pressure bellows, being considerably smaller in 
area, were discharged first, with the result that the 
two. organs supplied by these bellows were spasmodic 


When the motor was first started, the | 
low-pressure bellows worked very satisfactorily, but | 


in action. The difficulty was finally overcome by con- 
trolling the speed of the motor entirely from the high- 
pressure bellows. This meant that the motor was supplying 


energy to the low-pressure bellows at a time when their 


reservoir was nearly full, but it was found that the 
reservoir only had to rise about lin. higher when the high 
oe was full, which was not too high to overstrain 
them. l | 

Of course, with the modern organ these difficulties are not 
likely to occur, as one wind pressure is now adopted. With 
proper care an even supply of wind is not difficult to 
obtain. If the supply to the different sound boards is 
convulsive, the speech of every pipe in operation will be 
convulsive, which is very distasteful, and In time may cause - 
these pipes to have to be revoiced. This is one reason 
why the series-wound motor should not be used to drive 
the organ bellows either direct or by belt. OF course, if 
the organ is supplied from a specially controlled and inde- 
pendent blower giving a continuous supply of wind through 


„a trunk to the reservoirs, a series-wound motor rigidly 


coupled to the blower would certainly do the work well, 
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but where the bellows are to be driven with a motor auto- 
matically regulating the speed by resistance in the arma- 
ture circuit from the reservoirs, a shunt-wound motor 
should be used. It is quite clear that as the reservoirs 
gradually fill the stroke of the feedera must be automati- 
cally reduced, which means the motor, must be reduced in 
speed. Certainly this can be done with a series-wound 
motor and resistance in the armature circuit, but as the 
characteristic of a serles-wound motor is “ tha smaller 
the load the higher the speed, and the greater the load the 
speed is reduced,” it is obvious that at times of starting 
when the load is light the convulsive supply of wind will 
be greatly noticed, and when the reservoirs are filling the 
load !s increasing, the speed, of the motor is falling, which 


together with the increasing resistance in circuit may 


reduce the speed of the motor to such an extent that the 
reservoirs are not fully filled. It would be useless giving 
the motor a higher starting speed by reducing the resist- 
ance, as this would only aggravate and make the supply 
more convulsive. It is also dangerous to use a belt-driven 
series-wound motor. If the belt should break or come off 
the pulley, the motor will gradually increase in speed, and 
may reach a dangerous point. 33 | 
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. As regards the most efficient method of driving, I doubt 
if there is a better way than inserting resistance in the 
armature circuit, reducing the current to a small figure 
when the reservoirs are full that the armature has not the 
power to move. I do know of an American patent which 
is more efficient, but the capital outlay is so great that 
clients will not entertain it when changing from hand to 
mechanical power. To my mind the former 1s the most 
practical way, and as I have Installed a large number on 
this principle, the largest being an organ of 50 stops 
and accessories, whose cost of running is only 4s. 2d. per 
month, I should never hesitate to recommend it. I may 
add that in every installation 1 have put down the cost 
of hand blowing has always exceeded the electric motor. 
All these remarks refer to continuous-current motors. A 


satisfactory single-phase induction motor for organ blowing 


with suitable automatic control has yet to be found. 


Multiphase induction motors can be used with good 


results. Either the squirrel-cage type, with resistance in 
the stator, or those with wound rotor and slip-rings and 
resistances can be used, the method of control being similar 
to those for continuous current. As to the kind of 
resistances, I prefer. to use the liquid type with an 
ordinary motor starter in series with it, as shown in Fig. 2, 
and I have adopted this system throughout. 

The most satisfactory method of driving is to have a 
shaft with as many cranks on it as there are feeders, and 
fitted with a convenient sized pulley. Hard-and-fast rules 
as to the sizə of pulley cannot be adhered to, because the 
speed is solely governed by the resistance in the motor 
circuit. It should be remembered that the larger the 
pulley on the shaft the smaller the resistance required, 
but this should not be carried so far as to give a low 
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margin for regulation. The speed of the shaft is entirely 
determined by the quantity of wind required at full organ, 
and, if possible, the bellows should be operated by hand. 
If levers are used, the number of strokes should be counted 
that will keep the reservoirs full; if a hand wheel is used, 
the number of revolutions should be taken. If. this infor- 
mation cannot be obtained, it is an easy matter to run the 
motor carefully when starting and make the necessary 
observations, 

By having to reduce the speed so much with resistance, 
it may be necessary to use a larger size of motor. I have 
in all cases used motors running at 1,000 revolutions, and 
a 2-h.p. motor has been large enough for organs up to 40 
stops, even with three feeders connected to the shaft. 
Fig. 1 will give a good idea of the driving arrangements.— 
JNO. Wu. WARR, 


Answer to No. 870 (awarded 5s.).—The shunt-wound 
motor will be the more satisfactory. Although the motor 
will generally be well loaded, there is always the danger of 
racing on the part of such a machine if series-wouud ; 
besides, quite sufficient torque for the purpose can be 
obtained from a shunt motor. There are many ways of 
fitting up electrical driving gear for organ bellows, some 
having elaborate regulating devices so that the speed of 
motor is varied in accordance with the demand for wind. 
The writer suggests aa arrangement as shown in the 
diagrammatic sketch. The motor is shunt-wound, having 
a worm on its spindle which drives the wheel on crank- 
shaft; this crankshaft should run at about 25 r.p.m. Worm 
gear is now on the market both cheap and well made. If 
run in an oll bath, friction is very low ; moreover, there is 
the advantage of not being troubled with a more or less 
noisy belt. The starting switch to be under the control of 
organist, motor to be always run at full speed. An 
escape valve fitted on top of wind -chest will prevent 
the air reaching more than a prearranged pressure. The 
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motor will be of from 1 h.p. to 4 h.p., according to size of 
organ. It will be noticed that double-pole fuses are shown, 
but only one switch—the starter. To satisfy conditions 
that rule in some districts, ib may be necessary to fit a 
switch on the other main, thus providing double-pole 
switches. Unless price for electrical energy is very high, 
such a simple combination will in the long run prove more 
economical than an intricate regulating device. There is 


always the question of attention to be considered, and it is 
hardly likely that such an apparatus will receive much 
skilled supervision.—M. M. 


Answer to No. 870 (awarded 5s.).—Before considering 
the most suitable motor and apparatus to instal for the 
efficient operation of the bellows of an organ, it is neces- 
sary to consider the work the motor will be required to 
do, and thé conditions under which such motor and 
apparatus will have to be fixed. (1) The motor has to 
keep the bellows full, or as near to it as possible, whether 
the instrument is demanding a heavy supply of wind or 
none at all; (2) the apparatus must necessarily be as free 
from complication as possible, as under ordinary working 
conditions it will probably receive little or no professional 
attention ; (3) every precaution must be taken against fire, 
an organ being very inflammable—any noise or vibration 
must be guarded against; (4) arrangements should pre- 
ferably be made to control motor from stool. © 

Taking the above into consideration, and assuming that 
the supply mains are at hand, we have now to decide 
between a series or shunt motor. A serles motor could be 
automatically controlled by a rheostat actuated by the 
organ bellows themselves. When the latter are empty the 
motor would be working at its utmost, and resistance 
would be gradually introduced, the motor would slow up, 
and finally stop on the bellows becoming fall. But this 


would prove wasteful, and consequently expensive. If 
wind was being taken from the bellows at a rate sufficient 
to keep the motor running, for instance, on the first notch, 
practically as much energy would be absorbed by motor 
and resistance as would ba required to. operate the motor 
when the bellows were empty. In addition, requirements 
2 and 3 would not be satisfied ; arcing at contacts may not 
be bad at first, but for want of constant attention and 
cleaning would tend in time to get worse, and would be a 
source of danger in regard to fire. A shunt motor is much 
more suited to requirements. In this case the motor could 


be connected up direct to a centrifugal blower, as shown in 
the sketch, and would keep same running at constant 
. speed; damper, D, controlled by the bellows, would 
regulate the wind supply ; when empty the damper would 
be fall open and would gradually close on the bellows 
becoming full; all wasteful resistances would be dispensed 
with, and when the bellows were full, or nearly so, the 
power required would be much less in proportion to the 
amount necessary when they were empty. With this 
arrangement the motor and blower could be placed ina 
separate chamber away from the instrument itself, and any 
noise or danger of fire would be obviated. 

Another method of blowing the organ would be to work 
the feeders, F, from a crankshaft; a cone pulley would be 
placed on both crankshaft and motor, and on the former 
an idle pulley would also be placed. The rising and 
lowering of the bellows would in this case move the belt 
Into the required position, increasing or decreasing the 
speed as required, and when full the belt would be thrown 
on to the idle pulley. But this apparatus is not so simple, 
and power would be lost in friction, etc., and the belt is not 
a very desirable adjanct. With the centrifugal blower tha 
hand blowing apparatus could be left in position always 
ready for use in case of failure of the motor, but this, of 
course, would entail disconnecting a considerable part of 
the gear in the latter method of blowing.—5. R. 


Question No, 871,—The carbon brushes on a double-wound direct- current 
generator are continually becoming pitted or eaten away, even when 
the machine is only half loaded. The generator is usually run with 
the two halves of armature in series, but the same result takes 
place when they are in parallel, Brushes of varying thicknesses 
and qualities have been tried, with no great improvement, Does 
the machine require equalising connections, or what is the 
remedy ? | 

Best Answer to No. 871 (awarded 10s.).—Carbon brushes 
generally become pitted by reason of high current densities. 

This may be brought about in several ways. First, of 

course, the brush area may be too small which is not 

altogether an uncommon fault, but as the question states 
the same trouble is experienced when the machine is only 
half loaded, we may dismiss this cause. Next, some of the 
brushes may be making bad contact with the commutator, 
due either to insufficient tension or to bad contact between 
brushes and brush spindle. In this case the brushes that 
make good contact would carry abnormal currents, and 
probably spark and become pitted, while thcse that make 
bad contact would remain in good condition. If this was 
the case, the question would no doubt have stated that 
some of the brushes become pitted, so that little help 
is likely to be derived from these remarks. Sparking 
will, of course, destroy the brushes as well as the 
commutator, and if the machine sparks badly (whieb, 
by the way, is not stated in the question) all the well-known 
remedies should be tried before going further. The principal 
causes of sparking are as follows: (1) wrong brush position ; 
(2) unequal number of segments between each set of 
brushes; (3) short-circuit or broken circuits in one of the 
armature coils ; (4) speed of machine too high, thus giving 
for normal voltage a weak field, resulting in heavy field 
distortion ; (5) vibration ; (6) unequal pole strength. As it 
seems that the last-named fault is the one that is 
responsible for the trouble, I shall hereafter consider this 
only. The question does not state whether the machine is 
a multipolar, although by the wording I think that it is 
pretty safe to take is thavitis. If one of the poles are 
weaker than the others, the conductors passing this pole 
will have a lower E.M F. induced in them than those 
passing the stronger poles; the result of this is to set 
up local currents within the armature, which will cause 
the brushes to become overheated and spark even though 
the machine be lightly loaded. It will readily be seen that, 
owing to the very low resistance of the armature winding, 

a small difference in potential between conductors that 

should be cutting equal fields in the same direction will be 

sufficient to set up heavy currents within the armature. 

Generally, armatures are provided with equalising connec- 

tions, by means of which a number of points on the 

armature that should be at the same potential are joined 
together so that a balance is maintained. If these be 
absent or few in number, or if ‘the connections be bad, so 
that resistance is interposed between the various points, 
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then if the pole strengths are not equal, heavy currents will 
circulate in the manner described, resulting in sparking 
and overheating of the brushes and armature windings. 
Unequal pole strength may be caused ia several ways. 
First, some of the windings on one of the poles may be 
short-circuited, thus reducing the ampere-turns. This: 
can readily be tested by joining a voltmeter across the 
ends of the various bobbins, and if it is found that 
the drop across one bobbin is less than the others, it may 
be concluded that this is the faulty bobbin, A bad casting 
will also often cause one pole to be weaker than the others, 
owing to the metal in that particular part being spongy. 


| In this case, however, the trouble commences immediately 


the machine is set to work, and the contractors 
generally drop in for the trouble. The most common 
cause of unequal pole strength is due to the bearings 
wearing down after considerable running, thus reducing 
the air-gap. There is, of course, no difficulty:in ascertaining 
whether this is so, as it is simply a matter of measurement. 
Should it be found to be the case, the best thing to do is 
to renew the bearing bushes, and so bring the armature 
up central again. If the machine is provided with a split 
field frame, the trouble might be diminished by placing 
thin soft-iron liners between the two halves, so as 
to raise the top magnets and equalise the alr- gap. 
The objection to this is that the sir-gap of the 
machine is increased, and the efficiency slightly 
reduced. In order to ascertain whether there is much 
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‘difference in pressure between brushes of like polarity, I 
would advise that the following experiment be tried: Lift 


all the brushes off the commutator with the exception of 
one in each set; this brush should be carefully insulated 
from the brush spindle in each case, and care should be 
taken to see that there is an equal distance between the 
brush tips. When this has been done, the machine should 
be run up to full voltage and the pressure measured 
between like brushes by means of a voltmeter as shown in 
the sketch. Having found the strong pole or poles, the 
current can be diverted from the windings by means of a 
lamp, as shown in the sketch. A number of lamps should 
be tried having different resistances, and when one is found 
that will give a zero reading between like brushes it might 
be permanently connected across the winding. The 
machine should then be provided with a new set of 7 
brushes throughout, which should be carefully bedded and 
set. If after considerable running the pitting is found to 
entirely disappear or very much improve, it may be con- 
cluded that the trouble is due to unequal pole strength, 


and the fault should be rectified by the means already 


described at the earliest opportunity. It will be noticed 
that the sketch shows one of the top poles shunted, but, 


of course, if the trouble is due to unequal air-gap, it will 


probably be one of the bottom poles that require shunting, 
as it is not likely that the air-gap will get smaller at the 
top by wear on the bearings.—H AUSTIN. 


Answer to No. 871 (awarded Ts. 6d.) .—Though the 
question does not specifically state it, I should assume that , 
the pitting of the brushes is caused through sparking. It ~ 
is sometimes thought that paraffin oil, when used as a 
commutator lubricant, causes pitting of the brushes, though 
it would nob be in any case so serious as suggested in the 
question, It is. difficult to prescribe for the machine 
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without examining it, and the best thing I can do is to 
suggest a number of faults which might occur in the 
machine and give the remedy for each one. 
the equalising connections, it is quite possible that the 
addition of these connections would improve the running 
of the machine, but as putting on these connections is a 
troublesome job, this should be used as a last resource. 
The first thing to do is to get some feelers and test the gap 
between the pole-pieces and the armature. It is often 
found that after a machine has been running for a time 
the top air-gap is much larger than the bottom 
one. This increases the reluctance in the path of 
the magnetic lines passing from the top  pole-plece 
to the armature, and decreases it for the bottom 
pole. The effect of this is, of course, to diminish and 
increase the fluxes respectively, causing a lower E M.F. 
to be generated in the coils opposite the top pole, and a 


higher E.M.F. to be generated in the coils opposite the. 


bottom poles; therefore, when the coils are connected 
together by the brushes a large equalising current flows, 
which will cause the pitting of the brushes. It is the func- 
tion of the equalising connections to carry these currents 
instead of the brushes, but it is better to get rid of the 
cause rather than the effect. This can be done by putting 
new brasses in the bearings, or by increasing the height of 
the bearing by packing up the standard at the point at 
which it joins on to the bed-plate of the machine, I have 
often found the above fault the cause of much trouble 
with machines, and the trouble has disappeared with the 
removal of the fault. 

Another trouble may be a variation of strength of the 
poles—that is, one pole may be stronger or weaker than 
the others. The effect would be similar to the previous 


ease, producing a greater E. M.F. in one part of the winding | 


than in at similar point in the other part. Equallsing 
currents would flow as before through the brushes. The 
way to test for this is to find the resistance of the field 
winding on each pole. The section of the conductor being 


the same In all cases, the number of turns of wire on the | 
It is sometimes - 


pole will be proportional to its resistance. 
found that in winding the poles the wires have become 
crossed and broken down to each other, thus short-circuiting 
several turns and reducing the effective magnetising turns. 


Another particular thing to notice is the spacing of the. 
I have often found that sparking has been caused | 


brushes, 
by incorrect spacing of the brushes. The number of com- 
mutator segments should be counted, and dividing this 
number by the number of poles gives the commutator 
segments bebween two sets of brushes. 

I think that if the above points be looked to, an improve- 
ment will bə made in the running of the machine. Falling 
this, of course it would be wise to put in the equalising 
connections, but if, however, the fault lies in the design of 
the machine, then no good results can be looked for under 
any conditions.—EnNEST P. Horuis. 


Answer to No. 871 (awarded 55.).—The pitting or eating 
away of carbon brushes is a very common occurrence on 
both generators and motors if attention is not given 
regularly to both commutator and brushes, Lubricants, 
such as paraffin, mineral oil, vaseline, and the many kinds 
of commutator compounds, together with dust and emery 
cloth, all used to excess, are, as a rule, the root of the evil. 
Probably it will have been noticed that after a machine has 
been running on load and left stationary over night dark 
Impressions have been seen on the commutator, exactly 
where the brushes have been in contact. This is carbon 
deposit from the brushes due to the heat of the 


commutator, and, although it may be noticed by the. 
attendant and cleaned, the most particular point has | 
escaped his notice; and I do not think I should be. 


far wrong if I say 90 per cent. of the dynamo attendants 
overlook this point, and that is cleaning the surface of the 
carbon brush as well as the commutators. If the brush 
whose surface has its component parts separated (which 
is the case when the brushes have left a deposit on the 
commutator) has not been cleaned and lubricants are 
applied to the commutator, they cling to the brush, thus 
creating a high resistance between the contact of the 
. Carbon and commutator, which produces heating. The 
\ heating rises to such an extent that the carbon brush will 
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actually glow and give a pitted surface. With the box- 
shaped brush-holder I have known the carbon to fall to 
powder. It is quite easy to understand that the con- 
ditions will be worse at full load; in fact, it may 
reach such a point as to cause the carbon to glow at 
points of contact in the  brush-holder. If satisfactory 
results are required, the carbon must have a clean-cut 
surface, which can be obtained by using glass cloth (never 
I find Oakey’s No. 1 glass cloth the best 
to use, which can be obtained either in sheets or tape form. 
Place the cloth between the commutator and brush, with 
its smooth side on the commutator and draw it only in one 
direction with tension on the brushes. This not only beds 
the brush to the cammutator surface, but efficiently cleans 
lt. Equallsing bars are not the remedy, but close and. careful 
attention is, and if the instructions mentioned are carried 
out the trouble will be got over. It is claimed that carbon 
brushes are superior to metal ones, inasmuch as they require 
less attention and less adjustment in consequence of changes 
of load. It is also claimed they are less troublesome and 
less expensive to maintain than metal brushes, but it is 
essential that both commutator and carbons should be kept 
in good condition.—JNo, WM. WARR. 


Answer to No. 871 (awarded 5s.),—Sparking, which 
causes pitting of the brushes, is produced if the self-induc- 
tion of each section of the armature winding is high, which, 
of course, depends on the permeability of the magnetic 
circuit surrounding the conductors. It is therefore usual 
with a slotted armature tomake the slots asopen as possible in 
present-day design ; again, if the number of armature turns 
per commutator section is large, sparking may result, to 
remedy which more sections will be necessary. Self-induc- | 
tion and the resulting reactance voltage existing under the 
brush during commutation are of such importance in 
determining the sparkless running of a slotted armature, 
that a good idea of the relative qualities of different 


machines as regards commutation may be obtained by 


simply comparing their reactance voltages. Now we can 
determine the reactance voltage sufficiently accurate for 
the purpose by the following method, based on principles 
pub forward by Messrs. Parshall and Hobart. To ensure 
sparkless commutation, the dimensions of the slots, number 
of commutator plates, etc., should be arranged so that the 
following equation is satisfied : 
RxW?xCxLxdxSxK— 
|. Bx105- = 
where R = revolutions per minute; W = number of con- 
ductors per section ; C = total current of machine; L= lin. 
+ length of armature core in inches ; d — diameter of commu- 
tator in inches ; S— depth of each slot in inches; B= width 
1 


number of poles 
. number of polea 


4 


4; 


of each slot in inches ; K — for parallel- 


coupled armatures ; for series coupled 


armatures. | 
This is applicable to drum-wound armatures with open 


 parallel.sided slots and using carbon brushes. 


Another fruitful cause of sparking is when the armature 
is not central in the field (due to bearings becoming worn), 
or if the flux of each pole is not the same, thereby inducing 


| a higher voltsge in the windings under one pole than under 


another, to determine which a voltmeter should be put 
across each adjacent set of brushes in turn. To remedy 
this fault, if not Jarge, equalising connections may be used ; 
if large, the remedy is obvious. 

The causes of sparking are so numerous that it is 
difficult from the data in the question to specify what is 
the cause, but it appears to the writer from what £s given 
that it is not a fault in the design, but a fault in the use 
of the machine. Now, from experience Ican say that most 
men think that a commutator (using carbon brushes) 
requires such lubrication as paraffia oll, vaseline, or 
ordinary machine bearing oi], and, however, carefully a 


designer may turn out a dynamo bad results will follow on 


the use of the labricants, Without going further I would 
refer '' Zaro ” to articles which have appeared from time to 
time in the Ælecirical Engineer, and to the answers to 
Question No. 860, which appeared in the issue of May 11, 
1906, —W. O. BURGOYNE, 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


1f thou hast knowledge, let others light their candle ab Ib, 


QUESTIONS. 

879, In starting a winding repair shop for continuous-current and 
alternating-current motors (with the view of ultimately manu- 
facturing) give a description of tackle considered as essential.— 
W. M, WiLsoN. 

880. Is it a common practice vo put caustic soda or sodium sulphate 
in the electrolyte of accumulators? If so, what chemical effect 
does it have on the plates ?—S, G. M. 

ANSWERS, 
Question No, 812. —Wi] anyone who has had experience of the 


'‘ Tirrell ” automatic voltage regulator (made by the British 


Thomson-Houston Company) for central stations please state the 
principle which the apparatus depends upon and give a few hints 
as to the working of the device, especially in paralleling and 
changing the load from one machine to another in a single- 
phase high-tension station, the regulator being connected to one 
of the machines only ? I believe this system is in use at Harro- 
gate, Salford, and other places, Is the makers’ claim for the 
device—7,¢., ‘that i5 will keep the variation in voltage within 
one per cent,—even with varying loads—borne out in actual 
working 


Answer to No. 872 (awarded 7s. 6d.).—There are two 
types of automatic voltage regulators placed on the market 
by the British Thomson-Houston Company, one for direct- 
current work and one for alternating-current work. The 
method of operation on the one designed for alternating- 
current work is as follows: A differentially-wound relay 
opens and closes a shunt circuit across the exciter field 
resistance. Condensers are connected across the contacts 
to take up the field discharge on opening the shunt circuit. 
The current for operating this relay is taken from the 
. exciter or exciter ’bus bars, and is controlled by the floating 
master contacts. These master contacts are controlled by 
two cores, one in the direct-current magnet and one in the 
alternating-current magnet, with a counterweight on the 
end of the lever filled with small shot to obtain a balance. 
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The current for the direct-current magnet is taken from the 
exciter, and the alternating-current magnet has a potential 
winding connected by a potential transformer to the 'bus 
bars of the alternator to be regulated. It has also an 
adjustable compensating winding connected in series with 
the secondary of a current transformer, usually fixed in the 
principal lighting feeder. "This compensates for line losses. 
It can, however, be left out, and a resistance Inserted in the 
potential circult to allow the switchboard attendant to raise 
volts on alternator at full load. When load is thrown on 
the alternator, the voltage will tend to drop. The alter- 
nating current magnet will then weaken and upset the balance 
of the core and lever, causing the master contacts to close. 
This closes the relay contacts and short-circuits the exciter 
field resistance, increasing the exciter volts until the original 


balance is obtained and the alternating-current volts main- 
tained at the proper value. 

In order to get proper regulation, ib is necessary to take 
all the resistance of the alternator field resistance out and 
adjust the exciter field resistance to reduce the alternating- 
current volts about 70 per cent. below normal; then, when 
the regulstor switch is thrown in, the relay contacts will 
shunt the exciter field resistance, and the alternator will 
at once build up to normal voltage ; then, by these contacts 
rapidly opening and closing, the voltage is maintained at 
its proper value, and will keep the variation within 1 per 
cent. even with varying load and speed changes. To put 
the regulator in circuit without interrupting the voltage, 
you first adjust the voltage by the exciter field resistance 
(alternator field resistance being all out as previously 
stated), close the switch on the regulator, and turn the 
exciter field resistance to the point predetermined which 
lowers the alternating-current volts the 70 per cent. To 
take the regulator out, turn the exciter field resistance 
to its normal position, when the regulator will stop 
working and the relay contacts will open; then pull out 
regulator switch, and no change in the voltage will occur. 
The switch must not be pulled out before resistance is at. 
normal point or voltage will drop in proportion. In this 
way it will be seen it is quite simple to throw regulator in 
and out of service. In paralleling you will, of course, adjust 
resistance only on alternator without regulator. This 
regulator can also be used on direct-current machines with 
exciters. The current and potential transformers would, of 
course, be omitted, pressure wires from the centre of dis- 
tribution being putin instead. The direct-current regulator 
acts directly on the generator field by alternately cutting 
in and out the generator field resistance. Both instruments 
are designed for switchboard use, and are highly finished, 
and those which I have seen are giving excellent resulta. 
The master contacts are made from specially prepared | 
metal, and under the severest conditions have never been 
known to freeze. Poor regulation has always been a source 
of trouble to station engineers, and the “ Tirrill " regulator 
appears to be the ideal system to overcome this —J. S. 


Answer to No. 872 (awarded "7s. 6d.).—The automatic 
voltage regulator made by the British Thomson-Houston 
Company is designed for controlling either continuous or 
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alternating current generators. The voltage of the alternator 
is automatically maintained at a constant value by varying 
the exciter voltage. This is accomplished by rapidly open- 
ing and closing a shunt circuit across the field rheostat of 
the exciter. This make and break is accomplished by the 
differentially. wound relay, the current for which is taken 
from the exciter ’bus bars, and is controlled by the main 
contacts. The current for operating the continuous-current 
control magnet is also taken from the exciter 'bus bars. 
The relay and direct current control magnet constitute the 
direct-current side of the regulator, and maintain a steady 
exciter voltage. 
Regarding the alternating-current side, if the load is 
suddenly thrown on the generator, the voltage tends to 


drop, weakening the pull on the arm A, which, by dropping 


. 9094 


the alternating control magnet away from the centre of 
the solenoid (the arm, A, being exactly balanced by counter- 


weight), connects the main contacts. This in turn causes the'| 


relay contacts to close, which causes the rheostat of the 


exciter to be short-circuited, thus raising the voltage until | 


the original balance of the alternating-current magnet core 
and lever is restored and the alternating-current voltage is 
maintained at the required value. The increased load 
causes the adjustable compensating winding Ve winding 
is to suit local conditions) to help the potential winding by 
taking more current from the series transformer. 

As far as the writer knows, the variation in voltage is 
kept within 1 per cent. by this regulator even on a rapidly 
fluctuating load. Indeed, this is easily creditable on 
referring to the diagram (Fig. 1), which is self-explanatory. 
This regulator is obviously entirely independent of tem- 
perature rise in the alternator, and also of the power factor 
of the load—a highly-appreciated feature in a voltage 
regulator for alternating-current circuits —HINDOO. 


Question No. 873.—A two-stage air-compressor driven by a two-phase 


induction motor, rated at 50 h.p., has been installed in a works, - 


How can the efficiency of the combination be determined ? 


Best Answer to No. 873 (awarded 10s.).—The method of 


carrying out this teat is best explained with reference to: 


the accompanying diagrammatic drawing, wherein A repre- 
sents the two-phase induction motor with its four leads, 
1, 2, 5, 4. This is coupled by any suitable coupling, B— 
direct or otherwise—to the shaft of the compressor, repre- 
sented by C. As no mention is made as to the compressor 
being of a pump or fan type, a diagrammatic rendering of 
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^. 
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it has only been introduced. The actual type, however, is ; 


immaterial to the method of the test. The outflow from 
the last stage of the compressor is taken through an 
expanding member, D, to a wooden or like box, E, the end 
remote from the compressor of which has an aperture, F, 
leading to the atmosphere. The box has connected there- 
with a water-pressure gauge, G, and a thermometer, H, the 
joints of these with the box being made airtight. 


As the test is to determine the efficiency of the complete 


apparatus, it is obvious that what we require to find is 
(1) the power given to the induction motor, and (2) the 
power given out in the stream of air, the efficiency being 
the ratio (2) : (1). 

The most convenient and simple method of measuring 
(1) is by means of two non-inductive wattmeters. These 


are arranged as shown—2 e, with a thick-wire series coil in 


each of the lines 1 and 4 or 3 and 2, and a thin-wire shunt 
coil across 1-3 and 2:4. The power taken by the motor at 


any particular time is the sum of the readings of the two. 


instruments, 

In order to obtain the power (2) given out in the air 
current it is necessary to find (a) the pressure above 
atmospheric at which it is delivered ; (5) its temperature ; 
(c) the area of the delivery orifice; (7) the atmospheric 
pressure. From these data (2) ean be calculated, and this 
is the most simple manner with which I am acquainted of 
obtaining this value. (a) is observed on the water gauge, 


G, at the same instant that the wattmeter readings are | 


taken; (5) is noted from the thermometer, H; (c) is 
obtained by direct measurement; and (d) from a standard 
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barometer. In addition the following known data are 
required : one cubic foot of water at normal temperatures = 
52°3lb., one cubic foot of air at Odeg. C.and 3501n. mercury = 
0°0807lb. The first step in the calculation is to find the 
velocity at which the air is delivered. This is obtained 
v= /2gh, 
where vis the required velocity in feet per second, g the 
acceleration due to gravity, and A the pressure in feet of 
water indicated by the gauge, G, converted into air units 
at the temperature and pressure of the test. Knowing », 
we calculate the discharge of air, Q, in cubic feet per 
second from Q=kxax, 
where & is the coeflicient for vena coniracia and a the area 
of orifice, F, in square feet. Next we obtain the energy in 
the air in foot-pound-second units from 

wv 


— — — —3 


g 2 | 
W being the weight of air discharged per second calculated 
from Q and the given data. By dividing E by 550 we now 
obtain the rate of working in horse-power corresponding to 
the air discharged, whence on substitution of this value in 
the ratio (2): (1) referred to above the efficiency of the 


| combined plant is obtained. 


In order to more clearly set forth this method of working, 
an example of a test which I recently made on a single- 
stage fan compressor of a well-known type, belt-driven 
from à continuous-current motor, is here given. Although 
this is not the exact combination referred to in the query 
(a very peculiar combination, by the way), nevertheless 
the methods of calculation are similar. 

Result of a Test, — Amperes taken by motor =30; voltage 


.of motor supply =137°7; water-gauge pressure, G —4in. ;. 


temperature = 20deg. C.; barometer = 30in.; discharge 
aperture = 4 square foot; coefficient allowed for. vena 
contracta = 0'75. 
Caleulation of (1): 
ZDIporos.x Voti horse-power. 
746 
80 x 1577 


=5°54 h.p. . 
746 P 


(1) 
Calculation of (2): — 
v= /a2gh 


=, / 2x 32x (=x od x ars) 
ó 00807 275 


-—132'0ft. per second. 
Q-kxaxwv 
=#x4x1352'9 
= 49°8 cubic feet per second. 
E= èe =— 
g 2 
49°8 x 0°0807 x 


ald 

295 (1352'9)? 
52 * 2 

E i 

— = horse-power = 1°89 . 

550 


Therefore, efficiency of plant = i — 34°18 per cent, 


— 
— 


(2) 


Thus are the method and its results, Alterations in 
details may be necessary with the actual plant referred to 
by the querlst, but the broad principle is the same. 
The box, E, may be dispensed with, but it is not 
advisable, and in place of the aperture, F, a converging 
nozzle may be used, in which case there is practically no 
vena coniracta, Farther, one wattmeter may ba used to 
measure the power, it being connected in turn across the 
two phases, but Ido not recommend this. In addition, I 
would point out that the test as carried out in the manner 
shown above is complete and practical._—L. R, 


Answer to No. 873 (awarded 7s, 6d.).—An alr-compressor 
may be looked upon as a steam or other kind of engine 
with its duty reversed—that is to say, power is supplied to 
it instead of it giving off power in the usual sense. To 
test the combined efficlency of an engine and dynamo we 
measure the power furnished by the two, and the ratio of 
one Into the other gives the desired result, Therefore, in 


the case of an air-compressor driven by an electric motor 
or other agent it is obvious that if we can find the amount 
of power supplied to the motor and that exerted by the 


compressor, the efficiency can be found in the same manner. | 


As the motor is a two-phase one, I shall first make a few 
brief remarks as to the method of measuring the power 
supplied. | | 

Fig. 1 shows the method of connecting two wattmeters 
in circuit with a two-phase motor having four leads. It 
will be noticed that the two thick coils, A B, are in series 


with one of the leads in each phase, while the two thin - 


coils, C D, are shunted across their respective phases. The 
total power supplied to the motor is, of course, the sum of 
the two readings. Fig. 2 shows the method of connecting 
two wattmeters in circuit with a two-phase motor 
having three leads, one of which forms a common return. 
It will be seen that the connections are the same except 
that one end of the fine-wire coils, C D, are connected to 
the common return instead of being entirely independent 
of each other, asin Fig. 1. In this case, also, the power 
supplied to the motor is the sum of the two readings. It 
is evident from the above that a single wattmeter might be 


employed and the reading multiplied by 2, but when three | 


wires are employed care should be taken not to connect the 
thick-wire coil in series with the common return, otherwise 
the result obtained by multiplying its reading by 2 will 
be much greater than the actual power supplied to the 
motor. It will, of course, be understood that it will be 


TO SUPPLY 


TO SUPPLY 


MOTOR 


Fie. 1. E Ns ut à 


necessary to have a non-inductive resistance in series with 
the shunt coil windings in any case. Having explained the 
method of measuring the electrical power supplied to the 
motor—which, by the way, will be in watts and not horse- 


power—we will now consider how to arrive at the power 
exerted by the compressor. It is evident that if we indicate 


the compressor in the same manner as a steam-engine, we 
at once arrive at the power exerted by it. To do this, it 
will be necessary to provide Indicating cocks to each stage 
and the usual gear for pulling the string. It is probable, 
however, that all this is already fitted, as with large 
compressors it is often desirable to indicate them 
in order to ascertain whether the valves are working 
properly or whether leakage is taking place. Fig. 3 
shows the kind of diagram usually obtained from an 
alr-compressor, and includes one or two faults common 
to its class, The compression starts at the left-hand corner, 
and gradually ascends. Itb will be noticed that in this case 
the compression line coincides with the isothermal line, 


thus indicating that the valves are leaky, for to compress 


air without increasing its temperature would ba an ideal 
condition never attained in practice. The nearer the com- 


pression curve approaches the isothermal the more efficient | 


will be the compressor, but when a diagram shows them to 
coincide, in may safely be taken to be too much of a good 
thing, and leakage may be looked for: It will also be 
noticed that the delivery line is irregular, denoting that 
the delivery valves are sluggish in action, causing them to 
jump ab rapid intervals, As the piston returns, the 
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| by the sloping line. 


| be differens in the two cases. 
' [ been obtained they should be added together, and the com- 
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pressure in the cylinder does not fall immediately, as shown : 
This is probably due to the fact that 
the delivery valves are leaky, so that a certain amount of. 
alr from the receiver re-enters the cylinder. Lastly, it. 
will be noticed that while the cylinder draws air, the 
pressure falls below the atmospheric line, denoting that the 
area of inlet valves is too small, | 

Having shown where the defective points lie in the 
diagram illustrated in Fig. 3, it will readily be understood 
what an ideal diagram would be like ; moreover, it will be 
seen how the efficleney will be affected by these faults. To 


find the horse-power exerted by the compressor, it will be 


necessary to take diagrams from éach stage, as in the case 
of a compound engine, The diagrams should then be divided 
into 10 equal parts ; the average height will then be obtained 
by adding the beight of the 10 lines together and dividing 
by them, the length of the lines belng measured from the 
base to the top of the diagram, The result, which should 
be expressed in inches, will then be multiplied by the figure 
on the spring employed. Suppose, for instance, the average 
height of the diagram was '75in, and a 50lb. spring was 
employed, then the mean effective pressure would b3 
‘75 x 50 = 37'5lb. per square inch. The areas of the two 
pistons should be found by squaring their diameters and 


‘multiplied by '7854 =d? x ‘7854, where d is the diameter in 


inches. "The horse-power exerted in each stage of the com- 
pressor can then be found by the following well-known 
formula: | 
PLAN 
$5,000 - | 
where P=the mean effective pressure as calculated from 
the diagram ; L=length of stroke in feet; N=the number 


LEM TTY 


of revolutions per minute (assuming the compressor, to be 
double acting). A separate calculation will naturally be 
necessary for each stage of the compressor as P and A will 
When the two results have 


bined efficiency would be »xpressed by 
Kilowatts supplied to motor 
1°34 i 
lota! horse-power exerted in compressor 
Although the result obtained will necessarily be an 
approximate one, it should be near enough for practical 
purposes. It is almost unnecessary to say that the errors ` 
which exist will be on the mechanical side, for it has long 
been known that the measurement of mechanical present 
many difficulties not met with electrically. —E. AUSTIN. 
Answer to No. 873 (awarded 5s).—The efficiency of 
the combination is the ratio of the available energy of the 
air delivered by the compressor to the energy given to the 
motor. By measuring these two quantities, the losses in 
the system, so difficuls to obtain separately, are all grouped 
together. The input of the system is measured by means 


of two wattmeters or two supply metere, one in each phase. 


The wattmeters are handler, but, if the supply meters 
have a testing dial visible, fair results can be obtained by 
their use. The sum of the two-phase readings, which, if 
the two phases are exactly similar, will be equal, gives the 
input expressed, ray, in kilowatts. 

Tbe output of the system cannot be so directly measured 
We have to determina the available energy in the air 
delivered in one second—that is, the work which the air 
would perform if it were expanded adiabatically down to 
the atmospheric pressure. For this we require to know 
the weight of air delivered in one second, its pressure, 
and the atmospheric pressure and temperature. To obtain 


9984. 


* them the following readings are required: /, the atmo- 
spheric temperature in degrees F.; po the atmospheric 
pressure In pounds per square inch; /;, the inter-receiver 
temperature in degrees F.; fi, the inter-receiver pressure in 
pounds per square inch absolute—: e, p;— pressure gauge 
reading +; pa, the absolute pressure in the delivery pipe ; 
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| per square inch multiply by 6'9 x 10*) 


also, n, the number of strokes of one piston per second, and 


V, the volume in cubic feet swept out by the second-stage 
cylinder piston in one stroke. If great accuracy is desired, 
the effect of the piston rod on the volume of the crank end 
displacement can be taken into account. 

o calculate the weight of air delivered, first find the 
welght delivered per stroke; call it W. This, in a com- 
pressor having perfectly fitted valves, is equal to the welght 
drawn in during the suction stroke, and as such we have to 
take it for our calculation. Then 

_ Vx (32° + 461°) x n; 
| — (A2 + 461°) x 1477 x 12°38 
12:38 is the volume in cubic feet of 11b. of air at 52deg. F. and 
147lb. pressure. If the compressor is double acting, the 
total welght per second is W x » pounds. 
Next to find the available energy In 1lb. of the air ; call 
it e, This is given by the expression 


pounds. 


Y-1 
= Y -7 | 
e Z Can a I" 


where Y and C are constants for air, and Y —1'41 and 
C=65'2. This is on the assumption that the air coois 
down in the delivery pipe, and is used 3b the atmospheric 
temperature. This is generally the case. 

The total energy of output i-e. W.n. =E (say). 
This is in foot-pounds. To convert it into kilowatts, to 
compare it with the input, divide by 44,200. The efficiency 
will then be E 

44,200 x input 

The set is run for some time to allow the temperatures 
to become constant. Then readings are taken every five 
or ten minutes for about an hour. If the readings are 
steady the average over the hour may be taken, but if they 
are unsteady the average over three consecutive readings 
is generally taken, and the efficlency worked out from the 
averages.—W. BROWNING, 


Answer io No. 873 (awarded 5s.)—The method of deter- 
mining the efficlency of the combination will be slightly 
different according as the compressor is used to raise the 
pressure in a vessel by a certain amount, or to supply a 
certain amount of air at a definite pressure. I shall con- 
sider the former case first, as the results can be easily 
extended to cover the second case. Of course, the measure- 
ment of the power taken by the two-phase motor over a 
certain interval offers no difficulty, and can be found either 
by doubling the reading of the power taken by one phase 
or by summing the power taken by each phase if greater 
accuracy is required. It will probably be found best, 

however, to use an Indicating wattmeter and multiply its 
average reading by the time, as a watt-hour meter will not 
give very accurate results if the experiment only lasts a 
short time. In order to agree with the work done on the 
alr, this power must be expressed in ergs, which is done by 
multiplying the watt-hours by 3:6 x 1019, 

In calculating the work done on the air, certain assump- 
tions must be made. The air can either be compressed 
isothermally—that is, the temperature being kept constant 
throughout—or adiabatically, so that no heat enters or 
leaves. In the latter case, less work must be done in order 
to reach the same pressure, since the rise in temperature 
caused by the compression assists to increase the pressure. 
Actually the compression will follow neither law exactly, 
but will deviate from a true adiabatic expansion by an 
amount cepending on the rate of compression and the 
material of the walls of the containing vessel. As a general 
rule we shall not be far wrong in assuming the compression 
to be isothermal, and this is assumed to be the case in 
what follows. First measure the volume of the vessel into 
which the air is to be compressed by weighing it empty 
and then full of water. Let the difference be v, grammes— 
if expressed in pounds it can be reduced to grammes by 
multiplying by 454-—then v, is the volume of the interior 


v— 
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of the vessel in cubic centimetres. Obtain the atmospheric 
pressure, p, in dynes per squara, centimetre (if in pounds 
Then start the 
pump and continue till approximately the required pressure 
is obtained in the vessel, meanwhile taking readings of the - 
power taken by the motor. After waiting a few minutes for 
the compressed alr to gain the temperature of the room, 
read the pressure and express in dynes per square centi- 
metres, and add to the atmospheric pressure to obialn the 
absolute pressure, p,. Now, itis well known that for an 
isothermal change p v=constant=K. Hence, if v, be the 
volume which the air in the vessel would have at atmo- 
spherie pressure, we have 


fy %= Py HK 


Po 
The work done on the alr is, therefore, the work required 
to compress volume v, of air to volume v, at constant tem- 


PRESSURE 


Vi 


VOLUME 


perature—that is, it is equal to the shaded area in the - 
pressure-volume curve. This shaded area 


= |n dv, 
A 


but since the equation of the curve Is po — K, we have 
v 
0 


K 
area = 
Vv 


2 dv — K log ^? (Naperian logs.) 
94 0, | 
1 


_K 


Te log s (common logs.) 


but K =p, v and v, 221 


and, therefore, substituting, we get 


area — ^1 ^i] og £i 
'454 fo ! 
Substituting the known values of p, p, v,, we obtain the _ 
work in ergs. The efficlency is, of course, the percentage 
ratio of the work done on the air to the work absorbed by ` 
the motor. X. 
In the case of the compressor being used to give a supply : 
of air at a given pressure, the best way would ba to collect: 
a certain quantity of air in a carboy or other large vessel 
which has been filled with water and inverted In a tank of 
water, and to take readings of the power absorbed by the 
motor during the filling of the carboy. When the carboy. 
is full, adjust it so that the level of the water inside and `; 
outside is the same, so that the pressure in the carboy is- 
the same as the atmospheric pressure (neglecting that due - 
to pressure of water vapour). Mark the level of the water. 
and find the capacity up to shat point In cubic centimetres. 
This volume will then correspond to v, in our. former 
investigation, because it isthe volume of air at atmospheric 
pressure which the pump has compressed to the given 
pressure, p, in the time. Since p, v,=7,) v% we may write 
our previous formula 


Pi, 
Po = 
Here v, is known, p, is the atmospheric pressure, and. p, is .. 
the absolute pressure in the compressor reservoir (both in 
dynes per square centimetre) —J. R. BEARD, 


[Other replies to Question No. 873 will be given. in our 
next issue.—Ep. E. E.] 
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